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THE

MATHEMATICAL PARTS

OF THE

LADIES DIARIES.

17132. -

Of the Eclz;oﬁ: in'1732.

~4 O the inhabitants of our terraqueous ﬁlobe there will

I happen five eclipfes': Three times will the moon, in

her wandering courfe, interpofe and hide the fpleadid

rays of the fun from our view; and twice will the earth, in

its courfe, fo fall in the line between the {fun and moon, as to

hinder her receiving the light the borrows from the fun, to
enligliten the earth by reflettion.

" 5. Moon eclipfed ﬂ‘lay:zs, at a2 m the afternoon, invifible,

2. Sun eclipfed June 11, about noon; but by reafon of the
moon’s fouth latitude a.nd’parallax, is invifible here.

3. Sun eclipfed November the 6th, at 4 in the-afternoon;
but fo imall, as not vifible to the naked eye.

Diary Math. Vol. 1L P ! 4 Moon
423359 °
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" 4. Moon eclipfed on Monday the aoth dayof 'November,

at three quarters after nine at night, total and vifible.*

Computed by

Aftronom.Carol.Coventry

Mr. Chattock, London

Mr. Leadbctter,L Lop&llon
. ewitham

Mr. Bulman, ,{ Cafliﬂe

Mr. Turner, Hull

Mr. Oats, Givenna

Mr. Williams, Middleton

Mr. Brown, Bridgenorth

Mr. Paternofter, Hitchin

8

8
8
7
8
7
4
7
7

Begin.
h. m.
vili 2|

1
13
9
58
37
41

2
58
50

9
9
9
8

9
8

00 Co ¢

'Begin
to.da
1X ¢

¢
1
[
58
33
39

5
49

End
to. da.
X 36
10 42
10 46
10 43
10 32
(1 13
10 17

- .-

10 32

Midd

ix 48
9 51
958
9 54
943

10 24
9 28

9 44

10 32|

End |Digits

xi 33023 17
11 412 27
II 44,20 48
11 40121 X4
112921 X4
12 1121 ©
111§
73817 2
11 202X 14

9 41

1I 3121 3§

5. Sun‘ec!ipfed December the 6th, at 15 minutes after nine
in the morning; vifible, but fo very fmall, that not above
one three hundred and fixtieth part of his diameter will be
obfcured, and fo not perceptible to a paked eye.

Neaw
# 'This eclipfe was obferved thas :

At ) By Begin, | Immerf. iEmcrl. End ‘

N u. m. s.|h. m. s.! h. m.{h. m. s.
London |Geo. Graham |8 1 30|8 59 30 10 38|17y 37 oa.t.
Lcudon {Mr. Hodgfon |8 ' 30 11 36 30a.t.
Yok John Turner |8 1 ©/8:59 010 g0]I1 41 oalt.
1226 §5t.t,

‘Euft. Manfredi

Di. Revillas,
Rome g Jo. Bottarius, &8 s1 19 9 48 24




No. 29. NeEw QUESTIONS. 3

New' Queftions.
¥. QussTioN 163, %y Mr. Sam. Afhby.

In verdant fields one fummer’s morning fair,
In walking forth to take the pleafant air,
Pleas’d with the harmony o’th’ warbling notes .
Of larks and nightingales’ extepded throats.
And pleafing zephyrs, with a gentle breeze, .
Spread o’er the plains, did waft the verdant trees;
And Sol’s refulgent raKs join to complete -’
This lovely fcene: Where I by chance did meet
A Geodecian, in a park, by th' way,
Was thither come, the fame for to furvey: .
Whofe form he a right-angled triangle found,
In which was made a walk exaétly round, X
And rouch’d all fides of the {aid triangle;
In which round walk four other walks quadrangle -
Were made;. denoted by 4, B, G, D, . ¢
Meeting in the round walk’s periphery.
The area * of the whole trianfle‘s known,
And each fide + of the quadrilateral’s fhown;
By which the following he was to produce,
Bafe, perEendicular, and hypothenufe ?
Baut finds his fkill will not refolve this doubt,
So begs you’ll lend your aid to help him out.

® The area = 55196 fyuare chains.
AB = 182°99

t gBC = ro1'12
CD = 9303
DA = 4156

II. QuxsTioN 164, & Mr. John Turner,

Two men, A and B, buy a piece of ground in an unknown
northern latitude : but it was obferved that on a certain da
In the year, alfo unknown, the fun’s altitude upon the fout
part of the meridian, at the faid place, was 42° 30" ; and
upon the north part of the meridian, his altitude above the

orizon was 4° 30’ : The limits of the ground were to be
marked out by the fhadow of the vertex of a tree 20 yards
high, on that fame day when the altitude of the fun on each
part of the meadow was obferved as above-mentioned. It
18 required heace to find tl:tiz3 latitude of the place, and‘_th'e

2 , un's
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fun’s declination ; and alfo the fhare of the ground belonging
to each man; /7 being to have for hig part the greateft tri-
angle that can be cut out of the faid conic fe@ion defcribed
by the thadow of the tiee’s top, and B to have the remainder.

1IL. QuesTion 165, & Mr. Tho. Grant.

Pray, ﬁem]emen gaugers, be pleafed to lend
Your afliftance and wid to a brother and fiiend;

Who lately has met with a catk in his round,

The content of which by him cannot be found

From any problem or theorem taught,

By thofe who have on flereometry wrote.

A fpheroidical fruftum it feemeth to be,

Whofe dimenfions are fuch as hereunder *.you fee; -
Hence you are defir’d to fhew its content

By a general rule, and how much of the length

Is on each fide the greateft bulge of the catk;

‘Which done will refolve him in all he does afk.

® Gr. bead 320, Lef. bead 27°0. Bung 36'0. Length 45°0.

IV. QussTion 166, & Mr. Chr. Mafon. .

All perfe numbers; and alfo declare

A canon give, that will exhibit fair }
‘What thofe from unit to ten millions are?

V. QussTion 167, by Mr, Turner.

Let there be a triangle whofe 3 fidet are given, viz. 4rs,
353, and 488 : And upon the three'angular points, as centers,
Jet there be defcribed three circles whofe radii are 130, 8o,
and 70: Leta fourth circle be drawn, which fhall touch thefe
three circles. It is required to find its diameter?

VI. QuesTion 168, & Mr. Chr. Mafon,

1 once fupinely trifling time away,
With two old quondams who at dice would play.
Each ftak’d his guinea, fifteen up the game;
And I by chance had juft got ten o’th’ fame.
The other two had not fuch luck to thrive;
The one being eight, the other only five: Whe
n
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When they propos’d no farther to advance,
But part the {takes, according to each chance.
And I well weighiag gamefters fickle cafe,
With feign’d denial, did their choice embrace.
I now defire fome artift to unfold, .
How much each gamefter is to have o’th’ gold,

The Pr1zE QuEsTioN, & Mr. Rob. Fearnfide.

A whimfical ferchant of late did import,
Than bufinefs more for diverfion and {port,
Cylindric and conical poles not a few, .
Whofe dimenfions * in part, you have here in full view.
Now it happen’d, as with him one ev’ning I fat,
By degrees did begin mathematical chat;
T1ill by fome how or other this bargain at laft,
Gave rife o this quedtion, he ftarted in haft.
¢ The great¢ft of thofe fort of poles I wou’d know,
¢ That’s poiitble up this fame chimney to go,
¢ Whofe width, I remiember, when meafur'd, to be
¢ Juft forty-eight inches at the mantle tree;
¢ And likewife betweemr the faid tree and the floor,
¢ The diftance was found to be twice as much more:
¢ The man who the eafieft method can thew,
¢ On demand twelve diaries may claim as his due.’
Half affur'd of fuccefs, I refolv’d to begin,
His queltion to folve, and the diaries to win ;
But I found after all, to my grief and vexation,
The X’s quite vanith’d-out of my equation.
Therefore, ladies, the manner to folve it pray thew,
And when reading the diaries I'll think upon you.

® The bafes of the cylindric poles were 12 inches, and the fides of the
)

refli-conical cones, were 10 their bafes as 4 to 1.

Q_uqﬂiom(
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, 1733-
Queftions anfwered.

I. QussTion 163 anfwered by Mr. W. Grimmett.

DRAW the diagonals BD and C.4; and from the center
of the infcribed circle

drew PM, RM, and NM: R
.Let AH be perpendicular -

to BD, as alfo MQ’s to
PN, PR, and RN, .

Put + = BC = x91°11,
c=AD =416, b=CD
=93'c3, d=B4=15299, 7. .- -
and 2 = BA, Then from £~ S
the fimilarity of triangles P o N

we have u,d:azzb:‘%:CE; amd after the fame

way of reafoning DE will be had =bez, and 4E = -‘-;5

. sd’ v
But 2+ ?7” = BD, and %b+c7a = AC; and then we

" baa . caa . bbcaa . becaa
fhal baa K, caa | boca _ .
all have R Tdd Y57 =cs 4 dbs

s g - . . ssscdd ¥+ d3bss
which reduced will be 2 = de;:ii-ddu <+ bbcs + cedb

= 169'65 = BE; and then BD will be found = 18¢'81.

Again, from the circle and its infcribed triangle BAD,
in which the perpendicular A4 H is let fall, it will be as
AH:D 4 :: B.A: the diameter of the circle =191°6832;
and confequently O the radius is 95°8416.

Put 4 = area of the triangle PNRy n =M0O; x=RN,

* Then PN = ?x—ﬁ, and Jxx + %ﬁ = PR; whence nx

,).’_f‘_” + 7 Jxx + 4x—b: =25 Per reduétion there comes
: forth



¢

No.-30.. -New QuesTions. 7

forth xx — 57:: - nx 426 = o; which folved, x will be

found = 2857084 = NR: Then P N = 387°079, and PR
= 481°1031 chains. D, E.1* - i

1. QuesTion 164 anfwered by Mr. Rob. Fearnfide,

*Tis obvious that the declination of the fun is equal to
half the fum of the meridian altitudes, which confequently
is 23° 30’ ; and the latitude 1°. . .

Now the tree being fuppofed te be placed in 4, ’tis evi-
. dent, as the fun does not fet, ’ F

that its fummit will defcribe:

rél
the ellipis 4/GFDBD A4; .
therefore, by plain trigono- E
metry, 4 H will be found= { -
21826, and BH A - D

= 254'124;

and (finding the altitude of 4
the fun when due eaft o welt)

G H =43, and confequently

FC the femi-conjugate dia-

meter = 79°5, : .

Then put /B=124, FC=5%, CE = x, and DE ='y.
Then, per conics, aa — xx : yy :: aa : bb; therefore y =

—vaa—xx Nowa-+x X ‘b;s/ati'—- xx, = area of the

triangle D 4 B, muit be a maximum; which put into fluxions
and ordered, x will be =44, and the area of the greateft
triangle will-be = 7124'37 = 2a. 3r. 32p. = A’s thare,
. and 2733588 =4 o 29 = B’sthare.

Mr. Grimmett having difcovered a new pyoperty of the
ellipfis, after a folution. to this queftion, concludes with this
other following method. ’

Suppofing a circle infcribed in the ellipfis, then it will be
as the radius of the infcribed circle, is to the perpendicular
height of the equilateral triangle infcribed therein ; fo is the -
femi-tranfverfe of the cllipfis, to the perpendicular of thﬁ
. , greate

*J. QuEsTION 163.

*To inferibe a quadrilateral, whofe fides are given, in a citcle,
may be feen in Vi 8TA"s Opers Mathematica p. 277, and in S1MPson s
© Selelt Exercifes pr. 35, )
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greateft triangle infcribed in the ellipfis = 206°9652. The

anfwer -will be 142777 = 2a.3r. 32p. = A
202515 = 4 0 139 =B } fhare.

Mr. Charles Forreff has calculated the folution to .this
queftion trigonometrically, with the fun’s altitude, azimuth,
and length of the fhadow at every hour of the day, and from
thence according to the dotrine of conics has given the true
folution as above.* -

1L QuesTioN 165 anfwered by Mr. Ri. Lovatt,

(Shoyzt
. =18 =,
Given 9 gC —16=4,

EF =13'5=m.
Put;:'ﬂH,e:CH, andb 4
=572. ‘Then, per conics, 22
tbb::aa—ce:nn; hence
aabb—aanuz__“. Sub

bb
flitute pp = éé-‘:-”-z:’Then ap = e¢; and hence d —ap

bb
= HF.

Again,

*II. QuesTioN 164,

Having found the declination’ and latitude as in the firft folution
abave, viz. by taking half the fum of the greateft and leaft altitudes
for the declination, and then by taking the complement of the
difference between this declination and the greateft aititude for the -
latitude of the place," which are general rules; next compute the
altitude when due cait or weft, and then fay as radius : the height
of the tree : : the cotangent of each of thefe threc altitudes “: each
of the three lines H 4, H B, HG.——All the reft of the firft folu-
tion ahove i: very clear. - :

The truth of Mr. Grimmett’s theorem above may appear thus :
From Mr. Fearnfide’s folution we find that the altitude of the
greatelt triangle is 3-gths of the tranfverfe axe; and by geometry
we know that-the altitude of an equilateral triangle is alfo 3-4ths of
the diameter of its cirecnmf{erited circle ; wherefore as the diameter
of any circle is to the altitude of its inferibed equilateral triangle,
fo is the tranfverfe axe of an ellipfe to the altitude of its greateft
'?n.’c‘rihcd triangle. We may hence remark alfo that the equi-
fateral is the greateft triangle that can Le inferibed in a circle.
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Again, aa: bb :: aa—dd 4 2dpa—ppaa: mp; and
hence aamm = aabb — ddbb + adpbba — bbppaa..,
Subftitute ¢ =bp — mm — ppbb; and £ = zﬁlpbb; then
a=y/ L‘f—b + %—-‘c‘! — %-&- = 40. Hence Cf: 18311,
and HF = 2668, B

To find the content; put m= 4H =40, andln=CH =
133115 find 183110000000000000000 ordinates:rightly ap-
plied betwixt G and H, which will give the equal cylinder;

» —_ —
thus put 4 = 1831100, &c. then smmd -}’m*f - ’:ﬂd

C o 3
X %4 = the fquare of the equal cylinder; i

and 7 X 4h= 34"7:9_&8:1
= M L = the diameter of the cylinder = BN RG ; and by
the fame method the cylinder =to NEO R is = 33°221600n

= P I; hence the content is {g{ggﬁzg;;ﬁ;’;g 143°5118

ale gallons. | ,

*smmdinn—inn—in—nnd

.
N

The fame anfwered by Mr. J. Turner.

bung diam. 36 = ) and AC, the part wanting,
Put greater head 33 = » - T Ay
lefler head 27 =+ (Then is HF = ¢ 4 x, and

length 45 =1t CH = t—x.
As tttatx+xx:mm—ssiitt—atxtxximm—npy,
by the progerty of the ellipfis, (as per Ward’s_Intrody®,
P. 448) therefore ttmm + 2tmmx 4 mitxx — t1n5' -
20X = nnXxX DUHMM ~— UMM + Mmmxx 12594
2ts55x—ssxx; by redu@ion and tranfpofition, ssxx «m
ARXX A 4MMEIX =21 BRX = 21 55% == 41 0R == 155, N

Put se—nn = —b, and gmmt —athn = 2tss 2 §}

and ttnn—ttss = d then —hxx + cx = d; and, exv
N o s e ofec  d_- A

tralting the ro:t, x= ? —N TS xo;m:hes-, the
2x =,8'20 inches = the part wanting DC: "from whe
we find HF the diftance from the greateft bulk' of xt)gi
cafk to the leffer head to be = 266 inches, and CH to tha"
greater head 184 inches. And the content js. 1439 gﬁ
gallons. i e ’

' b

" Diary Math. Yol. 1. S | (4
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"Mr.Grimmett, after two different folutiens to this queftion,
delivers this theorem:

The fquarg root of each.difference between

the fquare of half the bung diameter and the

fquare of half the diameter-of each-head, put

Theorem. { into one fum : It will be as the fum is to either

.} of thofe roots, fo is the length of the catk to

N Lhe d).ﬂance. of the refpe@ive bead from the
- “ngo

IV. QuesTioN 166 anfwered by Mr. Grimmett,

If from unity be taken how many numbers foever in dou-

., Ve proportion ‘continually, until the whole addcd together
be a prime number; and if this whole be multiplied by the
Jaft term of the feries which conftitutes the prime, the pro-
duct-will be a perfe& number. 5;66 Euclid ¢. v
From fuch a feries it may be obferved, that any term
thade lefs by unity, will be = the fum of all the Erece’ding
terms. Put therefore a=12; and x = its variable expo-
-nent (for in the firft operation it will reprefent 1, in the next
s, and then 3, &c. till it be raifed to a*+7 and being lef-
fened by ugity may be i prime number. Thus

‘ x being

.

* III. QuesTiown 165,

..‘By the nature of the ellipfe, s/ HN > — CB? : VH]‘}z — FPEs
3: CH : HF; and, by compofition, &c. 4/ HN?> — CB* 4
VHN: — FE: : ::iV_}_'.___N’_’C_B:_'CH , whi
~HN? E* : CF: VHNT = FE5 : HP. which

refore both hecome known ; and this:is Mr. Grimmett's theo-
x¢m, mentioned above. .

in, by the nature of the ellipfe, //HN3 — CB* : €H : :
NN : HA the femi-tranfoerfe ; which being thus found, the
gontents of the two pasts BNRG, NEOR, of the cafk being
‘¢omputed feparately by the common rules, their fum-will be the
whole content. Or indced theix contents are-eafily computed
;ithout'the tranfverfe axe by rule 1 page 278 of my Menfuration.
Y N.B. The two exprefions .marked *3n Mr. Lovatt’s folution
asve wrong printed; but they are here given as they ftand in the
eriginal, as it is pot cafy to diftimguith what are the true cxpreflions
meant. .

N

i
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f : N _38} perf. num.
3 | ——— | —" abounding
1 Saxti—1xat=a* s —a¥={ 496 perf.num.
5 - : — abounding.
-6 1. — dimuniuve

x being =

&e. J A &.

Wherice the perfe@ numbers are 6, 28, 120, 496, 2016, 8128,
2640, 130836, 523776, 2096128, and 8386560; all the per-
e numbers required per queftiop.

Mr. C: Mafon the propofer gives.this rule:

Thax2=6; 142t axa=128; 1+atatixs=
;30,—&6.. - M

* IV. QussTioN 166..
By.Euel. IX. 36, : 1 42 42> 423 + 24 J-&c.toan ¢ a®
. ii a perfe@ number when the fum of the ferics is a prime number ;:
but the furd of the geometrical feries is 2? T — 1, therefore
a?+1 ;% 3% is a perfe@ number whén 3% ¥ — 1 is a prime
number. Taking n.==o; then 2#~+ ¥ — 1 is =1 a prime, and "~
1x2° = 1x1 == 1 the firlt perfe@ pumber : If n =.1; them
2841 — ;1 = 3 a prime, and 3 x 2* =6 the next perfe& num-
ber: Ifn=2.: then a# T — | =3 aprime, and 7 X 2? =28
the 3d perfec number : If n = 3; then 3745 — 1 = x5 which
is not a prime, and therefore 15 x23 == 120 is not a perfet
pumber : In-like manner it will appear that no other greater odd
. number can_ be put for x fo as te make the expreflion att 1 —x
% 2" a perfec number; » muft therefore be always an cven aum-~
ber for finding the other perfeék numbers ; but it ‘cannot be anyg
even number, as fome have falfely afferted.  Dr: Harris fays that
there are only ten perfe@ numbers between 1and 1,000,000,000,000.
This ryle of Euclid’s only demonfirates that a number found by
it will bea perfe& number; but neither it nor any other that I
kmow of, thew that there may not be other perfe& numbers befides -
thofe found by this rule. .

- Ca

b
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. Mr. Sam. Athby anfwers thus :

o . If from any power of 2 be fubtraded unity,

" The eanon and that remainder be a prime number, myl-

- 4108 9 1iply it by half the faid power, and that pro-
dué& will be a perfect number. -

Mr. Robert Fearnfide’s anfwer.

Let 3”x be the number fought; its aliquot parts will be
1+ y+ y* 4y, &c. till the exponent becomes n; and
X+ yx 4 yixyix, &e. till the exponent be likewife n;
then, from the nature of a perfect number, 1 +y 4 y* + y3

e &c A x Fyx +y’x+y3;c+&c. = y"%x; and confe-.
AR = J v
Ity Ht gl &e : Now, that x may be
==y —yr—yi
a whole number, ’tis requifite that y" —y—y — &c.be =1,
which only happens when y is ='a; whence the canon re-
guifed becomes 27x. W # =1, x willbe =1 42, and the
rft perfect number=6. 1f#=12,x willbe==142+44, and
the fecond perfe& number will be == 28, If # =4, the third
perfeét numbef =496. If » =6, the fourth perfe@ number
.18 8123, It » = 8, the fifth number is 130816, If # = 10,
the fith number will be 2196128; which are all the perfe@
- Bumbers from unity to ten millions. . .
v. Waolfius in his Elem. Math, fuppofes n to be fucceffively
the numbers.1, 3, 3, 4, 5, &c. which will not hold when # is
Tuppofed ='the odd numbers 3, 5, 7, 9, &c. atid Mr. Cunn’s
“rule for finding a perfect nutnber will not find all the above
~numbers ; fee p. 12 of his Decimals. '

quently x =

-ar

*V.Quss T1ON 167 anfwered by Mr. Turner the propofer.

‘This problem is taken
- from lcmpr;: 6 book x of Sir - v
Haac Newton’s Principia,
where thegeometrical con-
vitruétion may be feen.
- . Having the three fides of
the triangle, the perpendi-
weular Fr2, and fegments Da
-and £ 7, may be found.
+ Draw (s perpendicular
to DE, and CB:n perpendi-
cular to Fn; and put
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_Cr=Ct=Cv=a, Fn = 3458 =5,
Cm=sn = En= 10072 =¢, :
mn= Qs = u, Dn= 344’3 = d. Thenis.
Dr= 130 . =r,  Ds=d—e, and
Fv= 7o =y, Es mc4e; alfo
Et= 8% =, Fom= 56— u: Then-

%i) rr4+z2rataa=dd—ade + ee ¥ uu

2) sn+2nataa=cc-+ 2ce + ce 4 uu g persgEuc. 1.
(3) ss¥asataa=bb—2bn+su+ece

Subtra@® the third flep from the firft, and tranfpofe the
terms, and dividing by 24, we fhall have

R _rr—ss+ara—asa+bb—dd+ade.

4) 4 — 25 ..

Pot rr— s+ bb—dd=f; andar—as=g; thenu=.
JHeatade, and ou __fftgeaa vrfrat afde+adgacd-addee
2 ’ - . 4bb :
Subtrad@ the fecond ftep from the firft, and tranfpofing makes:
3_41:.+ 2ce =dd—~cc—rr+nn+aina—ara. .
Put 2d¥2c=}; dd~ce—rr+nn=k; and an—2r=—/;
y A—la _kbk—akla+llaa
€5) Then e= 5—3-and ¢e = - . .
In the firft ftep fubflitute the. value of ux.found, then
re +ara +aa=dd—a1de+ ce + :
Y
ff+afeatggaa +44$jb'de + g4dgae+addee , of abbre
+8bbra + sbbag-—ggaa—afga— ff— 4bbdd =
abbee+addec+4fde—8bbde+adgac: Putgbb+4dd
=m; 4fd— 8bbd = —n; and 4dg =p; then 4bbrr 4=
8bbratabbaa—ggaa—ifga—ff—abbdd=mes—ne
+pac; for e and se put the values above found and bring;
it out of the fracions, will give this quadratic equatién?

+8bbhhr- ‘a4bbddhb:
vi‘fzbb S amkl +ffhh
_p hh €348 —2/Ehb a=<+mtk
mfngl-’l —nih . —4bbrrbb
—pkh —nkb. :

In numbersaa + 195°085 a = §2778'24 when divided by the
coefficients of the highelt power; and, extraling the roort,
a = 152°048 the radius of the. cir¢le touching. the three
circles given in pofition -and magnitude; confequently the

/ .

diameter is = 304°0¢6 the anfwer.-

" Mr. George Brown, after giving the true anfwer in a very
concife way, fays, fince it is not limited how the three circles:
thall be placed on the angular points, it will admit of for

many ap{wers as the circles are to be.varied.
C. 3. . ot Mrs
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i Eopres’ Diarixs. [Beighton] 1733.

. Mr. Rich, Lovatt’s anfawer to the fame.
! N T < -
_. 4883 — 130%™ — 707 130 ~ 70 1
Put 5 = 4% - A== . =
. 488 x 2 ’ 488 ° ”: )
LN - Y
353 — 8o —%o0 _ 8 —jo . DFE .
e s m= yp = 3 and;a_.‘

GF, -Then, per axiom 4, 5 —ad = pE; and n—am =.
ﬁl’;“and CF will be the diameter of a circle, whofe peri~

_ phery will pafs through »#CF; and (20 Eucl. 3) the angle

at the center, v, is double to the angle, F, at the periphery 33}
alfo (5 Eucl. 1) the angle vpm=ovmp. Put h=s. Lomp
":-=33° 34'; k=s. Lmvp=112° 56'; then / : s 1k :.‘:—;;' :
=mp. And by that noble theorem which I mentioned Tn
the Diary 1731, queft. 143, we have this analogy : v — 24 %"

b—ad—n4am | ak A —b4ad+i—agm

T et 2
+Z_b strepp; and ppxb—=adxn—am N

~b—ad—ntam  ak  —b4adtn—am | ak
Rl A L L% N
R 2b ] 2 bl
Tp numbers, 168224 4 90714 = 947358 *k 10239, .a0d.
a = 4/63140°3 — 27 = 224’273 ; hence 224773 — 70 =
x5%°273 = C'r, which ‘doubled is the diameter 308'56 of:-
the circle required, , voa
A » - VL QuEs-
. " .

N

-~
* V.QuesTion 167,

This is one of the problems of AroLLoNIUS on Tungeucies,
and is copftru@ed by his reftorers ViETA and our countryman the
Rev. Mr. Joun LAwsoN, who has lately "publifhed an englith-
refloration of this piece of APoLLON1us’s werks, where it ap<
pears that the problem hath feveral cafes according as the fourth
dircle is to touch the other three cither all internal or all externally, -
or elfe fome internally and the reft externally. )
- This problem has alfo been attended to by feveral other refpec-
table perfons, jt being conftru®ed by Sir Issac NEwTon in
lpmma 16 Lib. 1 of the Principia, and in his Univerfal Arith. prob 47;.
by the MarQuis pE L'HospeTAL in his Scffiones Conigue liv. 10

_ eX. 4¢0% 1; and by Mr. THo. S1mMPsonN at'the cnd of his Geometry.
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. VI QuEsTion 168 ;zq'/&a;ertli by Mr. Rob. Pearnfide,

Zet .4 B, C, reprefent the three players; £ wants 5 of
being up, B 7, and G 10. Now it is plain the gamé will be
ended ih 20 throws at moft; then .4 + B + G mult be raifed
to the 2oth power; and as the players here are fuppofc?
equal, the coefficients of every term where the sth power o
A and upwards including the 20th is found, are to be added
together, as alfo the" cocfficieats where the 7th power of B
and upwards 1s found, and the coeflicients of the 1oth power
of C and upwards are to be added alfo together; thefe three
totals will be in proportion.to one another as the refpective,
fhares they aré to have of the guineas. ' -

He

- S

Concerning this problem I fhall alfp infert the following extrac

- from the Hiflvire des Mathematiques par. M. MonTucLa Tom. I
. 263, - [ . ! ) )

P VieTA, in a difpute which he had with Abr1ANUS Romanus,
propofed to him this quettiont The folution wiich RomanNvus
gave fto it, though obvious, was very indifferent, viz. by detere"
mitting the center of the circle fought in the point of interfection,
of two hyperbolas; for as the problem is a plane one, it may be

" folved by plane geometry ; by this VieT A folved it, and very ele-
gantly :. his folution is the fame as_that-given in NewTon’s Unie
verfal Arithmetic. Anothcr folution may alfo be feen in the &
book of the Princifia (this queftion beirg there noceffary for fome
determinations in Phyfical. Afir momy) wherein NEwTON, by a re-
markible dexterity, reduces the two folid loci of RoMa N U s to the
interfe@ion of two right lines. Moreover, DESCARTES ate
tempted to folve this problem by the help of the A'g:-braical Ana-
Jyfis, but without fuccefs; for of the two foiutions which he derived
from theace, he himfelf acknowledges (fee Lett. I'om. IIl. let. 80, 81)
that one furnithed him with fo complicated an expreffion, that he
would not undertake to conftruct it in a month; whilt the other,
though fomewhat lefs complicated, was not fo very imple, as to,
encourage him to fet about a conftru®ion of it Laftly, the
Princefs EL1zA BETH of Bobemia, who, it is welf knbwn, honoured
RescArTEs with her corfefpondence, deigned to communicate a
folution to this Philofopher; but as it is deduced from the algee

braical calculns, it labours under the fame inconvenicaces as that
of DESCARTES. .- . .

* VI. QuesTion 168.

The method of folving queftions of this kind, n"uy Be_ feen at
g€ 43 or 193 of Dz MoivreE, or in fome other books on Chances..



" yV4arr—i1=ny (putting Varr—r

this queltion.

i@, Lapias’ Drancxs. [Reighton] 1733,

b A
He who got r0.muft have 2 3 10 4
He who got 8 muft have 0 76 »i<
He who got s muft have o 3 o 4

Mr. Fobn Ommanney’s munbcrs are the fame.
Mr. ]ame: Hemmingway and Mr. Chr. Hale alfo anfwered.y

The Pr1z8 QuesTION anfivered

Let FI're Leréfcnt the ﬂoor, and ADEM the chimpey ;-
then put BL' =d, ED =5, DI=c;
LB =x. Now, per ﬁmdar triangles, . -

x:d: .1.4-”’_,3/1, dd.:“f‘-’...'

5 b—-d— AD. After the fame man-
ner of reafoning we. fhall ﬁ;d AC. /
‘VW xw; €l = =L F:.E 7

X

ba’+cx

—-—Vdd+xx andCH—‘ V_t?d x:n—-i‘.{..x.\
x

whxch muft be 2 maximum ; confequent}y put into fluxions
&c. zhe following equation "will come out; 7. e, >

dd X A déxam=2bcdix3 4 dox* 4 bbd_‘}.:. Oes

Broil_xgbt into ;;mbcrs and.reduced, x = 9’74 inches; and¢
confequently =175"2 inches = 14 feet h
the lengthof the cylin jnc pole« 7 inches 2 tenths

For the Comcal "Pole,

Let ED =4; Dl_c and r =4y CD =y: HO =1y~
then v : 7 ::ay: H,C'—zry GC“ ok HQ_z;.

==n); as arp: ny zy PH_"y

P0=!-. Agam, x Vb6+xx R
c+x

e+ x:FC= Vot xx)and

5 pr=tny
x.f.. - .PF.— popmal Confequcntly

~N
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cbny _y e+ x e :
=y —x—Vbb-i-xx-—a,yr. Ergo (putting 2rr=—1

=m)y= bﬁﬁ_"—;’iv_“"bu-xx. Now it is evident that
Ge=Snrknrx ¥bb 4+ xx muft be a maximum ; ‘which

L3 . . ”lx . . . .

in fluxiohs, &c. the following equation will come put, viZ.
3

X3 + ?-%x’ +b—;£x = b’c——é;;{; brought into num-

bers and reduced, gives x = 4488 inches, and GC= 168°48

inches = 14 feet oinches, 48, the length of the conical pole

required.* -

The lot of 10 diaries fell to F. R. S. -
or

""47"be Prize QuesTioN.

It is true the procefs above will bring out the longeft pole which
_can be put quite into or up the chimney, but fome of the expref-
fions ufed in it are very improper : thus the cxprg}ﬁon for CH in
the Former cafe, and CG in the latter, is not a maximum, but a
minimum; for it has ne maximum but infinity ; and the thing to
be found, though it be the longeft pole that can he put quite up
the chimuoey, is the minimum of CH or CG, that is the fhorteft
pole which can reft with one end on F1I, the other on 41, and its
fide touch the point E : for it is cvident that whether way this line
be moved from this narroweft or thorteft pofition, its fide will fall
below the point E, and fo it may be put up the chimney; but a
longer cannot be put into the faid fhortelt pofifion, and therefore
not up the chimney.” . -
The former part of the procefs, for determining the length of
the cylinder, may be brought out by a fimple cubic equation thus :

, Put AD=2z; alfo DE = b; and DI =¢, as above. Then
Al = c-4 2, and'z : b :: c‘+z\:?;:—fxb=IF.; hence

B rugs &
itz + -‘—ﬂ'—;f—-.xb? = AF*, which muft be a minimum.
This in fluxions, &c. we.get z4 4 cz23 — 6*\:.: — b3c2 = 03}

. . 3
the root of which is eviden'tl{ z=4/b2c = AD, from which the
pofition is determined, and the length of the cylinder can be cafily .
exprefled in terms of 5, ¢, and 4 its diameter; thus the length CH
3
b \
i = el +5

= ———— X ¢—dg, putting ¢ :.‘9\/‘;-
vitg

P
-
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evening, which will be a great and.vifible ech'(f{e-, and three-
fourths of the fun's diameter will be darkened.* ,
Caomputed by-. Begin. | Mid. | End |Dur.|Digits
—_— - h. m. lh: m h'.‘ m.th m.|d m
Altronom. Carolina,Coventry | v 41 |vi 35|vi1 26]i 45|ix 45},
. Mr. Chattock, London s 44|6-3%17 20lr 46} 9 6
Mr. Leadbetter, London 5 426 36]'7 27[1 45]79 20}"
R Notting. | 5 4c(6 37].7. 311 5| 9 49}
M"T"°~SP="°‘”»§goyéton 5 43 245 7 30l 3¢ 9 slf,
. eroy 53 3517 23|1 44].9 35
Mr. Chrift. Hale,‘ g’L‘ondon 5 436 387 27| 430 9 19}
Mr. Samuel Travis, Utoxeter] 5 396 317 28|1 49]79 20
- Bridgenor.] s 37[6 31| 7 22[t 45] 9 46
, Gloucefter} s 326 3517 23| 4:[ 9 32
Mr.Will. Brown, < Reme 6 5317 30|8 24[1 21] 3 12
. Edinburghl 5 306 24| 7 17{1 47|10 31}-
' . Paris 646 58 7 43|t 34}.9 11
Mr. Will. Lovatt;. Mansﬁeld 5 4016 3517 29|1 49].9 15
-London | 5 4316 38| 7 29|t 46}.9 53].
Mr.JohnBrotyne, {Benhall 5 4816 1517 3alx 46ft0 8
Mr. Tho, Wright, Sunde(lﬁ,)nd 5 29]6 2507 15lt 47| .9 47
Lewith. | 5 3616 417 2cl1 44| 9 43}
Mr. John Bulman, {Carliﬂe 5 2416 3c] 5 1ol a6lio 3|
Mr. Nicholas Oats, Falmout!| 5 3]6 56]6 521 49]'8 4|
Mr. John Turner, Hull 15 1816 1317 €[t 48]0 12
M. Tho.Willlams; Middleton| s 4116 36| 7 27|1 45{ 9 35
M. Rich. Lovatt, Derby 5 3816 3517 23lx 44l ¢ 35J
‘ * 2. Moon
* This cclipfe was obferved thus :
: At Gottenburg in.Sweden by D. Bitgerus Vaffenins,
"Rk om. s .
- 6 a6 go Before this was-the beginning.
y 14 46 Total immerfion.
y 16 s4 Emerfion.
8 s 5o End 3. At

18

Lapies’ Diarves, [Beighton] 13733

"Of the Eclipfes in 1733.+

To the inhabitants of our terraqueous globe, there will
happen four eclipfes : Twice will the moon 1n her wan-
_dering courfe interpofe and hide the fplendid rays of the
fun from our view; and twice will the earth in its courfe
fo fall in the line between the fun and moon, as to hinder
her receiving the light fhe borrows from the fun, to enlighten
- the earth by redection,

&. Sun eclipfed on wednefday.the 2d of- May, at 6 in th
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. 2. Moon eclipfed on thurfday the 17th of May, at 6 in the
evening.

m Begin. | Mid. | End |Dur. | Dig.
Computed by |h. gm. h. m.{h. m.th.m.{h. tgn
Aftronom.Carolina,Coventry {5 sx|7 21|8 50|z 588 22
Mr. Sparrow. Nomngham 5 4717 17|18 462 59|18 27
Mr. Hale, Derby 5 2616 57|38 2813 "2|8 3
Mr. Browne, Bndgenorth 5 47|17 1618 46 8 23) -
Mr. Bulman, Lewitham -~ {5 s7}7 268 562 5918 22

3. Sun eclipfed-the 26th of O&tober, at 5 in the evening,
invifible.

-4 Moon eclipfed the xoth of November, at 1 in the after- ",
aoun, invifible.

New
'
a. At IFittemberg in Saxony by Fobn Frid. Wedker.
hom. s
6 36 5 Beginning.
9 29 “20 Eleven digits.
7 46 5 Sun fet eclipfed.
i At By Degin. [Middic| End |Dig
e ; hm.s.h.mo s |nm.s.
3. London G. Graham |- 4445|6373 |7 28 23ap.t} of
4. Nerton Court )
near Feverfham |Ste. Gray : 49 15|6 40 |7 32 30ap.t| oF
in Kent.
5. Otterden Place .
near Lenham in Grm;::v"d“ < 49 0 731 49ap.t.
Kcnt 9




20 Lap1xs’ Diartes, [Beighton] 1733

New ch]liom:.

1. QuesTion 169, & Mr. Will. Grimmett,

In a certain di&tionary, under the word Comdid, it is faid,
the folidity of an hyperbolic conoid is to its circumfcribing
cylinder as 3 to rc; and in an appendix of flaxions the fame
is alfo afferted ; which is certainly falfe. Be pleafed there-
fore to inveftigate the expreffion that does expound their
ratio; and when you are in this way of thinking, fuppofe
the generating hyperbola to becorne the plain of a weft-
-declining dial, in the latitude of 50° north, and the focus to
be the center of the fame, in which, if you ere@ a wire per-
pendicular to the plain, the fun on its firft fhining on the

-plain, the 12th of May, will caft the thadow of the wire, fo
ere@ed, exa@ly on the hour line of 8. . Quere the declina-
tion of the plain.

~

II. QuesTion 150, by Mr. Sam. Afhby.

You that would learn the art and myftery
Of mathematics, learn geometry.

. The firft fix books of Euclid are the beft;
Which being known, you'll afily learn the reft.
And then, to put in pra&ice what you know,
Obferve a propofition here helow;

On which, if you’ll be pleas’d fome time to {pend,

_ You’ll much oblige your mathematic friend.

If upon each leg 4B and a
B(, including the right an-
gle, be drawn a {quare BD .
d BE; and the tines DC B
d E A, which tut the faid ‘
legs at F and G. 1fay, BF .
and BG ate equal, and are
dach a mean . proportional - 4 C
Between the fegments 7F )
and CG; thatis, as /F: FB :: FB:GC, &c. Quere the
demonftration geometrically. .

g} L 1. Ques-

/
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YH. QuasTion 171, Y #¢r..GediBrow, S

‘One morning fair bright Pheebus did difplay
His Elonons rays over the northern fea.
There from a port in ¥ fifty-one degrees, ;
Three fhips fet fail, their + courfe as here you fee; -
Then ‘each fhip chang’d her courfe, and did another get;
And when an equal diftance run, they all did meet. :
- Now each fhip’s fecond courfe and diftance run, .
Likewife the fame from whence they firft did come,
Uata, this place where now they le, )
With its latitude, is what you’re to defery?

* Of lafitule. + S.E.338. 5.5 E.49. S.5.W. 35S bagues.
. T e
IV. ansnou 172, & Mr. Chr. Hale.
Suppofe the prodd@t of two lines " Inches.
.as the margin here defines; . . 2332800
“The third line then 1 fain would know, .
That will the greateft area thew;
For that exaly will defay -
The height of All Saints at Derby.

'

V. QussTion 173, I;_y Mr. John Turner,

Twothips fail from a certain port to fea,
Unto two rorts whofe latitudes agree.
i - The firit the fails between the fouth and eaft, -
* ‘The other makes her way 'twixt fouth and weft.
. “1f both their courfes you together join,
~ *Twill make degrees 112, 2ad mihutes twenty-nine :

- The fhip’s departure which 10 the eaftward went,
1s miles two hundred twenty-nine, and feven-tenths :
Their diftances muft this * proportion béar
Unto each other. Wherce I pray declare .y
Each thip’s true courfe, departute, diftadce run,
And latitade of the part where they begun?

% As 13 to 5., “weflermoft ip’s diffance ruh, being the greator.
N.B. They arrived in the lutitnde of 358 34' north

- Diarp Math. Vol. 1L < D V1. Quss-
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VI PyzsTioN p_v,;_,‘..&j Mr. Ri'ﬁ Lowatt,

When mighty Newton the foundation laid
Of his myfterious art; none cow’d invade L
Nor take from him the honour which was due; :
. Great Britain’s fons will long his works purfue,’
" By curious theorems he the moon ceu’'d trace, '
+ And her true motion give‘in every place; 7 7o
The greateft'areas he with eafe cou'd thew, - v - -2
Itis from him alone the’art weknow; =~ - 7 i soco
And to confirm the fame, let us {uppofe “ } 2000

L

‘The greateft area that we can inclofe . . 1500
In four right lines, fuch as the margin fhews. -’ a
_ He that.a theorem gives, fhall have his name , . |
‘Recorded it the ladies” book of fame, | * =
Quere a, and the greateft area. - -

. The Pr1ze QuEesTiON, by Mr. Fearnfide.

" A young lady for fome time ayneadow B b%n"d,

In form of a fight-angled triangle found, .

Whofe bafe I could'meafure, and found it to be

Chains ninety and five, links twenty and three: . |

But the other two fides were with“water o’erflown," *

So their lengths, tho™attempted, then could not be known.

Now a ditch Hlyingrout from tke * angle at th’,b‘afv

Made with the hypothenufe juft fifieen degrees; *

And in the cathetus a tree I efpy’d, !

Which in twe equal parts did exaétly divide =

‘That part of the.faid perpendicular, or fpace - . , -

Included tewixt where the ditch crofs’d it, and bafe;

And if to'the oppofite corner you draw, = . < /T

Or fuppofe a lise drawa, from the tree,_ you'muft Xaé6w,

It equally cats the whole angle in two. el
Now by will it was -order’d, that who of this meadow -

Could find the content, might marry the lady. . .71
An admirer I've been, and there’s nothing remains "
But this to compenfate my care and my pains. '!

.

Therafore if by thefe hints you aught can advance,
At the wedding, fair ladies, 1 invjte yau to damce..
*® ing. Of the triangular mc)aglo-;vf Cig ol

P S crbIs e o T oae M

0T ‘ G LAY Qaefons
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"' Ruceflions éy'wcrcd. |

1. (h:s $T10N 169 anfwered.

’

i
D B

LET the abfciffa of the h‘ypéfbbla be = x, the ordinate
=y, the parameter =3, and the tranfverfe = 43 athen
the nature of the curve will be expreffed by yy = b +—£—x ;
.tlien'by the do@rine of ﬂuxiohs-p—f-:f—i +ﬁg¥ ‘will exs
prefs the folidity of a conoid whoie altitude is = x, and the
radius of its bafe =y: And ;hg folidity 2{ its cirgumicribing
cylinder will be expreffed Byp z’:* + — Confequently
‘ . - Lot e
their ratio will be expreflcd by 2 + x to 32 4 3x, which
is agreeable to that deduced from the method of indivifibles.

If we confider fuch a one whofe altitude is equal to-the
tranfverfe axis-of the geperating hyperbola ; the ratio will
:he expounded by th?.t of 5 to 13. - . 3
- - When the'fun is in the plane of any dial, the thadow of the

ftyle, and that of a wire erected perpendicular to the'plade
in the center of that dial, will be coincident. -

Demonfiration. , )
Let 4BCD reprefent the plane of a dial coincident with
the plane of the paper; then the iz
point £ will be the perpendi-
cular wire, EF the E:ur line ./
of 12, FEH the ftyle, EG the /~
fubftyle ; SS a parallel the fun’
defcribes, which will here be-
come an ellipfis. Now ‘the fun
m {ome,point ,?f' the orbit will be
in the plane of the dial, fuppofe ,
at. § or § ; then its plane by the «
linc drawa from’the fun throl\)x_gh the center, of the dial will
"D a-

1 give




P Las1ss’ Duanrns. [Beigbton] pg3s:

give the fhadow of the ftyle on the plane, as SP or S P; for
a linedrawn frem - the fun t apy -pom&uz the
ftyle more remote from the plane will not fall on the plane.
Again the fhadow of a wire ereced perpendicular on a plane,
when the'fun is in that plane,willﬁ coincident with a line
drawn from the fun throngh the ipterfe&ion of the wire with
that plane (which is here fuid to be the center of that dial)
confequently wher the fun is in the plane, the fhadow of 2
ftyle (however igchned) and the thadow of the wire erected
perpendicular in the center will be coincident. 9. E. D.

Therefore from the latitude of soN.. the declination on
the 12th of May and hour'of 8, the azimuth will be found
?9' 48’ from the north, which is the declinatian of th. plane

rom the poiat, o S

. Mir, Fearnfide has given the fame anfwer. Mr. Turner,
Mr. Smedley, Mr. Ommanney, Mir. Dunthorne, Mr. Luanty
Mr. Coltourn, and fome others, make the declination ¢° ¢/,
of 9° 14, and the azimuth 8c° 46’. :

: - g
I1. QuesTion 170 anfwered by Mr. Rob. Fearnfide. *

v . . Jd
*Tis plain, by fimilar triangles, that CB44B: .

iAB :: BC:;B. Again CB & AB : BG 1+ Seetbefy

-AB < GB. Permmn%mo CB4+ AB: AB :: ”'b’q“’z

BC: GB. Ergo FB=GB. '

«- For the other part of the demonftration; by fimilar tris

anéles AB}: g();: AF.:s BC: BF; and AB-¢ BG v
#C (= CE) : CG. Therefore, ex.¢quo AF : BG-::
#E: G,Q’. . QQE.D' N v . ~

L

A Grabean Lady's anfwer to the fame.

¢ . - 'To oblige you, matheﬁlatic friend, Sam: Afhby, -
- rn [frove ycur wond’rous prop. but not too rafhly. .
Firll;-to vour {cheme let'sadd the Qand P, .~ ]

- -Not out of abfolute neceﬂitv{; G . s
" But-to make clear the proof, as nefe on face, .
" Or plain as pike ftaff; that is all the cafe. -

Then, geometric friend, without more fofs, | N
1 pray you, take the demonftration, thus. - N

"« Fhe triangles /PE and 4B G, being fimilar; #t-i¢ 4P
PE :: AB : BG; (by Euclid 4. 6) thatis 4B 4 BC : BC
21 4B : BG, becaufe all the fides of a fquare are equal.
‘In like manner the triatgles C 92D and G B £, being ﬁmkf
R NS

un
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#is,.QC : CB 22 DQ :FB; i.e. AB+ BC: BC ::
B : FB. Therefore FB is= BG. Again, the triangles
A Fand FBC, and the triangles .4BG.and ECG are finsa

lar ; therefore (DA ot) 4B:BC :: AF : FB; and 4B :

BC (=CE) :: BG : GC. Whence AF : FB :: B@

(or BF) : GC (by Eucl. 11. 5).  2.E.D. )

\

1. QuesTioN 171 anfwered by Mr, J. Tuorner, {
: N ,
This is altogether folved by trigonometry. For, firft, in
the triaagles -B.4S, €A S, there is-given two fides and a
contained angle, to find BS, and the £ BS.4, and CS and
the £ CS.4; add thefe two angles y ]
together, and: thea. you have in the '
A BSC two fides and a contained
angle, to fiad BL': Now in the A Bnf,
the angle at # is double the £ BSC,
and being ifofceles, it is eafy to find
Bn=Cn=35nrn=1944lcaguss,each
fhip’s 2d diftance run, from B,S,C,
to meet at #. Again, in the A 4 BC,
find the 'Ls .4BC and- 4CB, to which
add the Ls CBn, B n, we find that
the 2d courfe of the firft fhip fteered
S.S.W. from B tonis E.by N. §°26' eafterly,
2 thip S.E. "Gtronis W.S.W.1 37 welterly,
3fhipS.8.E... ..Sto#isN.W. 3 12 nertherly.
Lafly, in the A B A n, thereis given B4, Bn, and the
angle containéd ; to find .47 = 31°4 leagues, the diftance
from the port 4 to where they all mect: .And by the
Z B An found, the courfe from 4 to # i S. by E. 34’ foa-
therly. The difference of latitude of .the fhips when at #,
= 30'7 leagues. S
The fame is anfwered in this manper by Mr. Fearnfide,
Mr. Skews, Mr. P. Sharp, Mr. Quant; Mr. Wosler, Mr.
Colbourn, Mr. Hemmingavay, and Mr. Oats; which agree fo
near to-the propofer’s anfwer and one another, that I pre-
fume I need not to exhibit any of them at large.

IV. QuasTion 172 anfwered.”

T have reccived a great many anfwers to this queftion, But
they generally agree that ir is unkimited, or elfe they do not
rightly underftand the propefer’s meaning ; but it that pro-
. du& be broke into’ two cqual lines, making the legs of 2
. right-angled trianyle, the bypothenufe will te 18c feet,’ I
fhall hexe give you the prepofer’s own foluticn, ™

ra et L PR ) Ds‘ ‘, i v; “;ut




o8 "Laptxs’ Diadrss. [Baghon] 34
Put dd=1332800, and a = A4C., a d+d::d—d:0

—] — H -a. ' ’

= AD—~DC(: And2=AD. c B

Mi‘_—‘ﬂﬂ =greateft area que¢'

. In fluxions, 8ddaa — 4.a’a' = o: D
Reduced ﬁives a = 216> inches. The A
exact height of All-fainss tewer 6o yards,*

V. QuEsTION 173 anfwered by Mr. Fearnfide.
Put ) =CD, d =", fine of the fum of the courfes

112° 29' =, cofine=a, x= A E,
Thena:x::ndD:-E, and . P
DE=%,84=%, c4=

' xx )
V;—bb. Then BD* = xx %

adxx , ddxx |, ccxx
+ a + aa + aa -
(putting p3 = 1 + ’—;—i + g + g-:-) ppxX therefore px
= BD, and px—5 = BC: Per ﬁmilgr triangles, px :
s+ 2% 0 2% pe by hebce x will be foud =
phaa — e ‘B g —
prai—ad—dd = 134°28 miles. Confequently B.4 =

8426 miles, 4D = 351’15 miles, BC = 739'79 miles,
L ABC=18° 12' 14", BAC = 71° 37", CAD = 40°5*»
and latitude 319 45'. -

. - The

* IV. QuesTioN 172,

Since the predud of any two fides of a triangle drawn into the
fine of their included angle produces deuble the area; therefore
when the product of the fides is given, the area will be as the fine
of the angle; but the right angle has the greatclt fine, therefore the
triangle is right-angled when a maximum. Aud then into what-
ever two parts the given produc is broken, the area will be flill
the fame; but theo the hypothenufe will vary, and is fhortelt when
the triangle is ifofecles, in which cafe it is = 4/a x 2332800 =
%160 inches == 6o yards. N
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The fame anfuered by Mr. Torver, the propofer.

- Though this queftion may be folved by a fimple quadracic
equation, yet I always prefer concifenefs in mathematics,
and fend you the geometric conftru@ion, and trigonometrie
calculation, which are vaftly eafier than: the algebraic opay
ration.

. Conftrultion. .

Aflame any 2 lines as 4r, A¢, in the ratio of xa to 5, and

them contain the ?ven angle s &2, produce the lines

indefinitely, and let fall 7o perlpendicular to s#, and at the
the duftance of 230 draw a parallel to 4v, as ¥ P, and from
where it cuts A7 produced as at D, draw DC parallel o
ts5, and where ‘it meets 4s produced will form tfe triangle |
required. .
. \ T Solution.

As, Av, deing affumed = any umbers in the ratio of 13
to 5, and the angle contained given: Find s#, and thence
vt and v 4. And then it will be as vr:04 :: CD: C 4,
from whence all the reft are eafily known. . Miles,

The coutfe of one fhipis 8. 71° 38’ wefterly, dift. run 843°7
. . " theother 8. 40 53 eafterly, — s
Latitude of the port failed from 400 north. Difference of
Jatitude 266 miles. - o

VI. QuesTioN 174 anfwered by the propofer.

Given 4D = 3000 =m, DB = 2000 =8, BC = 1500
=2p. Pt AD+DBEXAD=DEB
=d,and 4B =x. Tl:en p;rumd

k RV P — -2 __ 43
G RwLT, vjim x*—x : 2dv—d?
= the area "4 BD; and px = area
A B C, which is right-angled when the
trapezium becomes a maximum. The .
amixx—xdx—dxx
2N 4mP st — x4 — 24— 4"
Subftitute #» = am* — d, then 34 —23x3 + 4p? =
$m*p> — 8d£‘g—-€‘4:;{:-‘-r{’. This adfeted equation

fom in fluxions is

+p§=o:

.
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w:ll be reduced to a quadratic x* — r187500c = §217800%
= qa34'343 thep A0 = 439815 and ghe greate(h.arca -
59219253575,

2'Or, when the area of the trapezium bécomes 2 maximum,

it will be inclofed in a femicircle, and the variable line .4 &
will be the diameter. Therefore ma.lung a= .46'.. we have
= 4398 1.

RN Ay
'

Tbe Puz:' Q_Y'J'ES;TION aﬂfwered.
i .- T
Given BC = 9523 chams*b fine £ ABD =15°=y,
L ABE =EB(C, aid DE = EC. Put
x—s.z.l‘BC then A1 —xx i b:: %

CE = —-ﬂ==g-, hence-—-——-__z__-—_. DG. -

AL —Xxx VI—xx . n
Then, per Euc. 47. 1, BD:-_*&\/“ +I

Again the coline of ‘double the L EBC Ny 2l
= fine of the £ A will be found to be & C
= 1—~—ax*; then 1 —ax* ;5:: BD : Y,

DA = £ ‘/”\ -:I.. Then by 3d prop. 6 Euelid,

x—zx‘ I-—x?

BC :BA :: EC: AE; which analyrically expreﬂ'ed, and

.the. eqmmon ordered, Decomes. 42F +— 3 5%5% — 55 = 8.

Reduced the finc of the £ EBC will be.found so be thataf
34° 27" 47", and € 4 = 247'13; conf=quently the area of
the meadow will be = x176°709 acres. .
B or

1L\

. * VL QuEesTioNn 174.

o - . .
Since the trapezium (or any other figure) will be 2 maximum

. when it is infcribed in a femigircle, the unknown fide being the
" diameter, as is now generally known ; there is no occafion for the

k]

ufe of fluxions in the operation, it being only to apply three given
chords fe as tn fill up the femicircumference, as #ard has doncin
kis 16th problem. .

i
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@’ The Eclzp bsin 17 34,

There wdl be but two. ecl: s tlns the one nﬁble.
ad the other invifible, . pfe F"o

- The firft of the fun the 'nd of April, at 10 in ther morning.®
- The other of tﬁe,fc;a d:e istl':'bf éitéba-, at 7 &t night.

Tew oot i

. New Q_ueﬁzom. \

ST T

I. Qus-non 175, b Mr. Rob Fearnﬁde.

X Tady of wit, your.h and beanty befide
Remote from et cares,’ bm ol!7 bemg a ane,
Sar ngnz *d her fond Yover 6ne momm% in May, ,
difpatch’d him for ‘par!‘pn and licence away. - :
But how great Her confufion, ‘when Strephon brought news
That the parfon a licence to grant did refufe !
Her age, which the lady nor fover cou'd tell,
Was the caufe that this fatal difafter Befel.’
Therefore, ladies, their humble requeft is, yowll lhuw
e way ho 'fo do't from the * dara below,
And this by a géneral od explain,
8o that lovei$ may nev non=plus’d again. * .

bl; Cyckqf 0 18 ‘qldmpmhr l,; roman m&&mx 10, tiatgear the
wiy

o Quis-

;-

T -

® This eclipfe was obferved athmby the Abbot Didecws de
!twllnandddrm&lﬁa:

h. m. s Truetime, p. mer. -
n “aa - 3¢ ~The- begionjng a little-owes:. -
$ o Middle, a digits.
4 a; $» sz End.
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p ) A
ty Quesmipn 126, b M- Jobp Opdy.

Whillt T was furveying for his Grace the Duke of Buc«
cleugh, it was my chancexo thper with-a pidce of land in'the
form of a rectangle, or long fquare ; and the proportions:
were fuch, that if it had been two perches broader, and
three longer, it would have' Been fixey-four perches hyger
than before. But, on the contrary, if it had been three
perches broader, and ‘tWo donger, ® would: then be fikty- -
eight perches larger than it was by my farvey. Quere, What
was the area of the faid piece of land?

. e s
e BTN

1II. Qv_nsn.ox; 177, b Mpr. John Turner.

The dimenfions of a conical Fruftum are known’
To be fuch as hereundgr*; from whence I'd have fhown
The greatelt cylinder that can be mfcnb,’,d’therqm. '

Its bafe’s diamefer,. and height, I do mean, - ° I
And if, for variety’s fake, we again R A
Sup;o,ofe the faid fruftum to be cut by a plane. . :
Thro” the leffer diameter’s extremity, o . y

And parallel to the cone’s axe ; be fo kind, -

- The folid contént of each part for to ind? - ,

**Given the greater diameter of the fruffum CD == 44 inches =,
Bffer diameter . — ~ — AB =30 | - -

© perpendicutar height ~ — - MN = jor -’
B | T A

. 2 Question 178, '8y M. Chr, fr(ai_'qh, s
L !‘bein%vlately in a timber yard, L
Where blocks, and beams, and_fcantlings lay prepar'd;

There 2 young artift did my aid implore,
A piece to meafure he ne’er met before, .
He'drerdmott authors whith o foltdsreary————-
Yet this quaint folid did his fkill defeat. - -
. Four reg:kl;:lr eque{a‘l {aces'it did ll)ear,
They bounded by.ifofceles triapgles were. - ... N
Thrzetzet each bafe or‘;}lﬁorteﬁ!ndei :i'{d count, g
The legs or longeit did to five amount,

P’ve given what ismmfm to knpw,. m

The trucsantent and properties pray thew .-

O P Y S

s
Lad 317 sy ga V. QuBs-
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V. Quzsrion 179, 3y Mr. J. Balman., .
Tio + : N

At a certain place in northern latitudé, the fun was 'ob.*
ferved to‘rife exaétly at 3 h. 58 m. and at 6 o’clock his altis
tude was taken the fame morning, and found to be 15 deg.
aomin. his declination being then north. Required the
latitude of the place where, and day of the year when, thofe
obfcrvations'\ycre made? B B

SaYLL Qvésﬁoﬁ téo,' by }Wr. jolm Grundy,

- A gentleman, who was'a great lover of the mathematics,
had a large eftate, which lay in four feveral entire maners,
of which he had drawn four feveral maps. Now he, by his
often !ooki,n‘g' over the contents of thefe maps, found the
uantities of acres belonging to each of ‘thefe, would make
our aumbers in continued proportion; whereof the fum of
the two middlemoft numbérs is'rrs2, and that of the two
extremes 1728. - He lying ‘on his deathi-bed, called his four
fons to him, faying, My dear children, my glafs being al-
moft run, and the eftate I have to leave amongit you was for
the mott part gained by my own induftry, and fo entirely at
my own difpofal, I fhall leave it amongft you, with this
provifo, that he that ,anﬁyers the abovefaid queftion firft,
fhall have the largeft manor for hisfhare; and fo the reft of
you- the others; according to your birthright. It is-de-
manded the guantity of acres that each manor does contain?

- The Prizs QuesTion, 3y Mr. Mafon.

e o Lot .

A worthg ,wight‘, who does in wealth abpund,
And, go a with, with earthly bleffings crown'd ;
Free from oprreﬁ%n, a?ﬁ perfidious gain,

True Briton«(}]«@,~ oh [iberty maintain. .~ ",

On a fair fite a (tately fabric rais’d, = "~

Whofe view a Wren or Vanburgh wou’d have prais’d.
High on the north fine rural groves arife,
Shelt’ring from blafts and fierce inclement fkies.
There glades, and grots, and grotefque works appear,
And bounteous green ftill flourith round the year.
The dropping rocks their trickling tears repeat,
Weeping for joy they've fuch a fafe retreat.
‘The drops unite, and into ftreams do grow ;

¥a peaceful murm’rings thro’ their channels flow, .
e t‘,} :‘ ' ' . Ull ul
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Until one fource does all the reft invade,

And.then in hafte doth form a lprgecafeade,” -~

‘Which rolls itfelf into a refervorr;

‘Fhea art’s requir'd where nature work'd before, .
Near on the ¢aft the new- made foils produce,

The choiceft ligums that’s for kitchen ufe;

The melonrywﬁlls for thifrd’ner's care,.

For heat, for moifture, and fometimes for air, -

As feafons change, with changes he is {tor'd,

For to fupply bis bounteous mafter’s board.

Next, on the weft, Pomona claims her fea

t
Moft free from blights, tho’ ot the mofk f!rom:m

The vernal {cenes ravith th’ beholder’s eye,

-. And fragrant blofloms,. figur’d varioufly, ,

Diftufe their fweets; their vying wafts contend,
Till gentle Zeph’rus does the conteft end. . .

i

. Lavuss Drarix s 1 WBeighton] .x 2386

he dancing foliage with immantlings play, T

nd laden branches their choice fruits difplay,
Yet wanteth ftill, the edifice to grace .
A large parterrc the {fouthern front to face,
‘Then foon an artilt of undoubged fkill,
Was there produc’d the fame for to fulfil s
His order was, ten acres he fhou’d take,
And on three afpe@s a canal to make.
‘The earth dug thence muft on the {urface lie, -

To mix the foil, and raife it one foot high. ~, ..

Y= no dimenfions, but proportion, giv’n, 4
‘The depth to breadth, as one is unto feven, . =~
And in the midft ap oval fountain place, .
‘Where groups of Tritons muft the center grace, -
‘The depth three feet, the area in roods a {core,
And the plus earth converted as before. . . ..
The diameters thou’d fach proportion bear, :
As the garden’s length and breadth (or yery near.)
‘The fhorter {pace tween the canal'and fount; =/
To feet, as in the margin will amount. 238
Now the dimenfions you’re defir'd to fhow, -

Both of canal, the fount, and garden too?

~

.

“ s
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1735
Queflions anfwered.

*1. QuesT10N 175 anfwered by Mr. Rich. Dunthorne,

THE folution to this queftion is in Keil’s Aftronomy,
le&. 29 p. 379 and 380, by finding three numbers 285 x;
4209, and 53223 fo that the firft divided by 28 leaves the
cycle of the fun a remainder, the fecond by 19 leaves the

lden number, the third bzeu leaves thé indi&tion.” Then
if the fum of thefe numbers be divided by 7980, the remain-
der will be the year of the Julian period required. Or,

The cycle @ 18 mult. by 4845 = 872:0% The fum of

Golden numb. 8 4200 = 33600 ¢ the produéts
Indi&ion 10 ——— 6916 == 69160 is 18997a.
Which divided by 7¢80, there remains 6430, the Julian pe«
riod; from which fubtraét 4713, the Julian period at our
Saviour’s birth, remains 1717, the year required in’ anfiver

to the queftion. ) .
_Anfwered

*I. QUEsTION 175,
H

The folar cycle is a period of 28 years, the lunag of re, and the
indiQion a period of 15. "“The year befare the chriftian gra.was
the oth of the folar czclc, the 1ft of the lunar, and the 3d of the
indi&ion cycle. Wherefore 9, 1, and 3 being feverally added to
any year x of Chrift, and the fums divided refpe&ivelyi 28, 19y
and 15, the remainders will thew the feveral years of t{ne cycles
for that year. But, in the prefent cafc propofed, the remainders

x -— 18 —_—
are 18, 8, and 103 hence then to—: , xdr—8

28 2 ad
&4 3—10 . X=——9 X—21 (X -—y
— 2 muft be integers; or —_— —_—
N geT8 5 2% ! Tip d 15
integers.

Diary Math. Yol. 1I. b Put
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Anfwered by Mr. John Ommanney.

_~ Dr.Keil in his Aftron. LeQures, p. 380, fays, if 4845 be
multiplied by the tycle of the fun, and 4200 by the golden
number, and 6916 by the Roman indi&ion, anx the fum of
their produdts divided by 7980, the remainder (neglecting

N the quotient) will be the year of the Julian period; from
which fubtract 4713, there will remain the year of the
:lgnihan zra. And in this queftion the:anfwer is 1717, as

ove.

JL.QuEs-

. Put the firft of thefc equal to the integer m, that is x—; > _
2
m; then £ = 28m <49 a value of x anfwering thc firft condi-

then 28m F-9 — 7 rsz-}-z__

tion.  Write this in the ad, o =
. . ’ 19 19
P m -3 2 18m .
m 4 ot == an .integer ; therefore sm+ = o
19 N 19 9

" — . R ”n — .
# = an jateger; .therefore % = an iate-

=m——0

ger; hence m = 191 + 4; which fubftituted in the value of x, we
have x =28 X 197+ 4 9 = §32# 4 121 2 value of x anfwer
the two firft conditions. This value of x being written in the 3d
' ; 5330 4= 121 — $32n 4 114 _

original integer, we have T or r =
9 __ . o ante  14m418
3S'n'+ y 4 T-anmtcger, s =i

3 n—3

;_-..-g+:—": = an integer; therefore =p anin-

teger; confequently » =15 2 - 3: this written in the laft value
of x, it becomes x = $32 X 15p 4 3 - 121 = 7980 p 4 91y
a general expreflion for the year anfwering all the three conditions,
dn which p may be either nothing or any whole number. In the

.prefent cafe it is evident that the value of p thuft'be nothing, and
then x = 1717, the year of the lady’s birth.

It is evident that fuch a combination caunot. happen agiin till
the year 9697 == 798¢ «} 1717, when the value of p is r; and*
that the fucceflive years of its happening are found by the continual
addition of 7980. o

=
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M. QuesTroN 176 anfwer’d by Eumenes Pamphilus.

Let x =length, z = breadth. Then, per queft.. .
Xz43z4+2x+6 = xz-+ 64, and ..
- w#z4 2x+ 3246 = xz -+ 68. Their differenceis
x — z = 4, hence x — 4 = z3 which being {fubftituted for z,
. there comes out, by the zft.equation, oL
xx 4 x — 6 = xx — 4% + 64, or 5x=70. Hence
x = 7?-° = 14 perches the length, and’
% = x — 4 = 1o-perches the breadth, alfo: -
xz = x40 perches, or 3 roods a0 perches the content: ...

Mr. Turner's anfwer is in fubftance the fame.

II. QussTioN 177 anfwered by the propofer..
Tn order to find the height of the whole cone Bm:  Put .

Bm==x, Cm=108, mn=c,
An =d. Then; by fimilar eri- - XN\

aogles, as ¥ : b :: x+c: d.
Hence bx + bc = dx, and x v

be - :

=7 =s; Confequently Q
Bn = 55 inches. Again, put
p=B8Bn, b=AP, d="7854, x. - -
= naw the height of the greateft Ve /1.
cylinder; as p : 6 :: p—x .
Jbp—bx

= pgq. But the fo- - ﬁ(
Ndity-of the cylinder =
bbhxx — szbppx +bbpp X dx; A7
. in fluxions, it is 3.dwb6x X% — 4‘dbb.px:.: +'d$ 6pp;: =o.
Divide all by d6bx, and 3xx — 4px +pp=o0; Ergox=
TP =18°3333 inches, the cylinder’s height ; and the diameter
of its bafe 29'3333. Again, from Ag =13, aod Pg =33,
being given, gv = ge 1s found = (412 x 33) 19’6 inches,
“and ve =392 : the area of the fegment fev (by page 404 of
Ward, or much eafier by a table of fegments) 1s found.to
be 33588 fquare inches. Which multiplied by ¥ Bn»n =
38'333, gives the folidity of the pyramid # Dev.d= 61578
cubic inches. : . \

RS

e -

- E3 Now
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36 - Lapies’Diarixs [Beighton] 1935,

Now the bafe of the pyramid Cve BC is an hyperbola,
whofe area is thus found: #g =10 is the hyperbola’s conju-
gate femi-diameter = 5; ve = 39'2 = g its bounding ordi- -
nate, (g = 30 the abfciffa, €@ the tranfverfe femi- diameter, -
=125, Qg=p=355, AP=d=44. The hyperbolic loga-

rithm of !—;%g or 416 is 14255142 = S. I fay the area

of thg hyperbola is = pTg - 25-5-‘-? = 721'62 {quare inch.

which is a contra@ion of Dr. Wallis’s quadrature of the hy-
perbola, p. 328 of his Algebra. This multiplied by g,
the perpendicular altitude of the pyramid, or. 3'333, gives
2405°)0 its folidity. Subtra® this pyramid CveBL from
the pyramid 4 Bev 4, the remainder is the content of the
ungula or cuneus HueC 4 = 355¢°4 cubic inches, which was
required. And laftly, if you fubtra this from the content
of the conic fruftum ACDP, which is eafily found =
2525846, the remainder is the folidity of the other part or
ungula PevC P = 21506'06 inches.

-

Anfavered by Mr. Geo, Brown,

Who proje&s the fcheme, and all its parts exadly the
fame as above, and carries the iErc’c»eﬁa through the whole,
from whence I fhall only colle& fuch parts as are effemtial 10
the anfwer. : X -

The area of the fegment fev = 335°915 fquare inches,

‘The {olidity of she inclined pyr. 8 g =6158"45 cubicioch.

The area of 1ke hyperbola ='721°43, :

i of the inclined prtam:d LBg=1404s,
& )

*Solidity
Which taken from A
Leaves thedolidity of the hoof 4Cve=3753'49 = 2°1721 fekt.
Which taken from the given frultum of the cone 14°6171,
eaves the content of the part PDCve P = 12°445. -
he height of the greateft cylinder w» = 18333 ; inches.

- And its bafe’s diameter’ — < — 29333

v, Qt_:isrmn 178 anfwered by Juvenis Mathematicus,

This body feems to agree with Euclid’s definition of a py- .

ramid, Per 47 Eucl. 1, cc— 5 _ if"";“ = to the per-
endicular of ene of the ifofceles trianglesi and if the body

e conceived to be divided into two equal parts by a tri-
X angular 4
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angular plane, two fides of which are the perpendiculars
abgvu:, and th’Q 3d = & = 3. Then by the z4th prop. of
Kcil's Plain Trigonometry, ‘/“c;—bf : Ju:c-‘—bb‘ +4é
s ‘/ﬂ-;;b! — & : the difference of the fégmcnts of the

bafe. ' The reangle of the means divided by the firft ex-

tream = &/ cc— 66 __ %0 = difference of the

bb
4 4cc—bb
S

—bb .
fegments. Ifence the? J“c4 — = \‘/45:___ 53 =
. » A2

~ 55 *
the greater fegment, énd =1t -= the lefs feg-
i s 4
ment ; alfo 35 — Py the fqugre of the perpen-

dicular height of this triangle. But {5 JAce—bb

. 4 .
area triangle or bafe of the folid body. Wherefore

L —bb
’\/“_4““— 55 % “\/ﬁc—;—" = 6791536746428

cubic feet, the folid content rcguired..

The fame anfwered by Mr. Ed. Golding, .

4 %moml Rule to find the Solidity. From the fquare of
one of the legs, abate the fquare of half the bafe; and muj-
tiply the fqluare root of the remainder bKethc {quare of the
bafe: The laft product divide by 6, and the quotient fhall be
the content of the propofed folid. '

Fer the perpendicular Height. The fquare of the fide or
leg 5=25; fubtra@ twice the fquare of § the bafe x'g= 453
there remains 20" 9% whofe. fquare root 475277 is the perpen-
dicular height. '

For the Solidity. Multiply the fquare of the bafe 3 =g,
b‘ the perpendicular 4°5777, and the produ® 40°7493 is the
folidity of the circam{cribing prifm. As 6 : 1 :: 40'7493 =
:;ﬁn 55 the folid feet in the alabrum, bl which nanie L

thus folid till a futer nax%e be impefed. And w prove
3 1t



18 Lao1es Draries. [Baghtor] 17335,
it but  of the prifm. Suppofe the firft figure, being @
fquare prifm, be 3 feet fquare at the v:nds,g ’ 8
and 6 feet high, the content will be 54. Cut
off from the prifm (1.) the 2 prifmatic wedges
aand 4 ; which both together contain ¢ upon

= 27 feet; leaving the wedge ¢, which fup-
pofe to be the fecond figure ; from it cut off
the two pyramids ¢ and £, which both toge-
ther contain g upon 2 = 18. Leaving the
the alabrum only behind: The two wedges
= 27, and two pyramids = 18, make 43,
which taken from 54, temains.the alabrum
9 = % of the prifm. £.E.D.

» The fame asfwered by Mr. J. Bulman.

Prom the fquare of the given fide of the ifofcelés triangle
=25, fubtraét the fquare of half the given bafe = 2°25, the
-remainder 23°75 is the fquare of the perpendicular to thg
triangie: from which fubtract again the {quare of half the
‘bafe, the fquare root-of the remainder 47527692 = the
Jength of the circumferibing fquare prifm: whofe folidity is

'40'749218 feet, § of which is 6'791538 feet, the folidity- df
the body required. .

This folid may eafily be cut from a prifm
having fquare bafes. Or if a piece of fiff
paper or pafteboard be cot aceording to the
following figure, and folded in the limes « 5,
bc,and ca, fo as cfand ¢¢ coincide or make
but one line, and g touches the joined points
¢ and £, it will perfedtly reprefent the body
propofed in the queftion,

€ X
 Several other true anfwérs T might exhibit, were it not
that I have in fome meafure exceeded my limits; and that
the rather, becaulc feveral have pronounced this queftion
unintelligible and unlimited ; fuch I hope will be convinced
of their error by thefe anfwers; and not haftily judge afd "
condemn others, that at firft don’t appear obvicus to them.

o or

V. Ques-
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V. QussTi on 179 anfwered by Mr. N. Oats,

Put @ = fine of the altitude at 63 4= fine of the afcen.
diff. 5 =fine of the latitude; 4/1-— ss = its cofine. Then,

per fpherics, s: 1 :: 4 : ‘-;- = fine decl, and its cofine =

&ss—aa

aaq S§—aa . a
:i_.___.., Agmn-—l_.o-}- HEE &

— —

5§
as

. S————— K
= tang. declin. /1 — s 522 12 =
Vis—aa : VI — s

|

-~ ass

=tang, lat. 1 o : L :d; ergo
V1—ss Vss—aa Niss—aa

aass
edaced, il
= 0; hence 5 =835728 = the fine lat. = 56° 41 32%. Ant
the declination = 18° 26* 45, anfwering to May 1, or Aug, 4.
f

=do/x—737J. Reduced, itis 14 —aass +aa—ss+

Mr. Fobn Turner has given a curious folution to this
queition, both trigonometrically and analytically; where
he makes the fun’s dechnation north 18° 28’, and the lati-
tude of the place north 56° 4¢’. -

VI. QuesTion 180 anﬁ.;oered 4y Mr. Beacham. -

This queflion is compofed dut of Sir Ifaac Newton’s Arith,
‘or Ronayne’s Algebra, The firft fhare.is 1536, thefecond
768, the third 384, and the fourth xg2 acres. . .

" Mr. John Corbeit has given a true algebraic folation to
‘this queltion. o o

The
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‘The Prize QuesTiON anfwered by Mr. j. Doubt.

Given 1o acres = 435600 fquare feet = #; 20 roods =
5445 Tquare feet = g; the diftance of fount to the canal =
476 =b: The area of a circle whofe diameter is 1 =*7854
= m: Put the tranfverfe diameter of the fount = x, and t{lc

figate = y: then £- = gx g x 1: b PXET — 4
conjuga.te_y.thgnxm_y,y.x..t. z =a:

andalfo a+x x b+y = bﬁxxmm-;;bxzm-!-fg =4
and fo bxm + g = «/kg¥n. Hence will be found x =
100'8844, y = 68'7199. The length of the garden 799677
feet; breadth 544719 feer; and then 435600— 35445 — 16335
= 413830 the folid content of the canal, whichletbe =17,
and 799°6771 x 2 + 544'719 = 2144074 (the extent of the
canal) =/ Put breadth = &, the depth = ¢; thep per

“ queftion, 7: 1 :: a: ’73=e: andif-z:. Therefore

a= ~/77'- = 367566 feet; and e = 52509 feet.

Some have taken this qusftion to be unlimited ;- indeed thre
words [three afpe@s] do not abfolutely determine whether
two fides and one end, or two ends and one fide; but one
‘would rather take it in the former. But that it fhould be an
oblor:} is plain enough from thofe words, that the oval
Jhould be in proportion to the garden’s length and breadib.
However the author’s meaning has been well underftood by
feveral perfons, as by the near agreement of fome of their

anfwers here below do appear. . .

Length | Bread. | Tronfv.|\Cinju.| Bred. Can.| Depth
The propefer  |799°9]| 544°4 | 1009 | 68'6| 327 {46
Mr.R;obn Turner|799'4 | 544'8 | 10x°x |68:8] 383 |47
F.R.S. 799°c| 544'6| x00°9 168'6] 326 |s'o1
M., Jobn Chorley| 79477 | 548°1| 961 |72°1| 383 {548
The prize of 10 diaries was won by Mr. Fobn Turner of

.
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Of the Eclz'g/a n 1735,

‘There will happen four eclipfes this year : twice will the
moon’s dark body be interpofed between the fum and the
carth, and hinder the fun’s rays from falliag on the terra-
queous globe; and twice will the earth come in the dire&
line between the fun and moon, and prevent the moon from
receiving her borrowed light from the fun.

x. Mown eclipfed March 27, at 11 forenoon, invifible.

4. San eclipfed April rx, at 11 at night, invifible.

3. Moon eclipled September a1, after 2 morning, vifible.
4. Sun eclipfed O&ober 3, at 2 morning, invifible.

‘That of the moon, September 21, only vifible, as follows.

Computed by ? gin.[Mid. | End | Dur. | Dig.

—]h. m.Jh.m.}h.m [h. m.|h.m.

By Aftronomia for Coventry {12 23|r 39}z 56{2 33/6 ‘2
Mr. Chattock for London 1T §2{r 21{3 502 §7|7 12
Mr. Leadbetter for London ©.16/1 33|32 50(% 34|5 37
Mr. Dunthorne for Ramfey o ag|r 46]3 3|2 33/6 3
Mr. Hampfon, Leigh, Lancath. |1x 39|t o2 22{% 43(6 29
Mr. Sparrow, '{by Flamftead's {x3 s2|t 14)z 35({2 43|6 18
Nottingham, { Aftron. Carol, L:z 2c(r 3612 53{2 $3|5 59
M. J. Wasler for Whitry X 4HT 8fi 39(n 42|06 4
Mr. J. Thomas, Penzance 11 49 6|2 19{2 30(s 85
Mr. Williams, Oxfordfhire o 12|r 3c{s 46|2 34|5 4¢
Mr. C. Forreft, Newcaftle 1x 55|t 21)2 48|2 536 38
Mr. J. Hilton for Lendon o 161 33|z s0i3 34(6 37
Mr. Brown for Bridgnorth o 18[t 35]2 52|2 33|6 2
Mr. J. Bulman o a9ix 4613 3la 34[6 3

New . Queftions.,
- 1. QuesTion 181, & Mr. John Turner,

In the triangle 4 B C there is given the fide 4B = 6; feer,
:}x‘:d the fide Q‘!= 741; and ii: t_hiig t‘rbiaggle See the fig. to
ere 1s an equilateral triangle infcribed as >
SWH, whote fide SH s parallel to the 14eolution.
bafe /C: And laftly, in the equilateral triangle there is a
circle inferibed, whofe area is known to be = 307°9 fquare
feet. It is required to find the fide of the equilateral, and the

bafe of the external triangle?
O II. Quss-
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II. Quastion 182, & Mr. Chr. Mafon.

On a rich globe where bounteous natuse fmild:
And fra‘grant fweets the fenfe of man beguil'd;
Near a fair grove where warbling birds did fing,.
With joyous notes, to the beloved fpring; :
1 thither went with orders to furvey
A field, with four unequal fides there lay,
And a foot-path lay ’crofs the longeft way. :

Left we thou’d trefpafs on the fmiling plain,
With our rude feet, and dragﬁing of the chain,,

I took my ftation ftrait along the way,
And in the fame completzd my furvey. -
One hundred rods it ftretch’d from end to end ;
Th’ obtufe angles it alfo did fubtend;
Which faid angles they are placid * below,
. And their two perpendiculars alfo; '
That is, if I more plain to you muft fay,
They from thofe angles fall upon the wg.'

Ye douty brethren, that do drag.the chain,

And you who with your poles do "thwart the plain,.
Aud thofe that ftalk the Laions by Spanifh ftrides,.
With each your art unfold the unknown fides..

& The obtufe angles are 108° and 118°, aud perpendiculars 9 and
9 ¢hains. ) - :

TH. QussTion 183, &y Mr. Tho. F'earn,

A general difpofing his army into a fquare bat:le, finds
he has 284 foldiers over-and-above; but increaﬁn% each
fide with one man, he wanted 25 to fill up the {quare.
Quere the number of foldiers,

IV. Quesrion 184, & Eumenes Pamphilus.

- Poets, like me, will often ftrain and foar,.
To make that dubious which was plain before;
And merely for to make our fuftian chime,
We'll metamorphoze reafon into rhime:
And mathematics too, you often hear,
In rhimes arc fat and naufeous to the ear,
And fometimes dubious : Therefore might I chufe,
We'd often have 'em writ in plainer profe, h
- ere
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There are three pumbers in continued proportion ; the
produé of the three multiplied into one another is 512, and
the fum of the extremes 34. Three-fourths of the greater
extreme being called years; .and the other fourth weeks,
will exa&ly fhew my age; the- mean, the month, and the
lefs extreme, the day of the manth I was born :"Whence

ou are defired to fhew the year, montb, and day on which

was brought to light?* Nov. 27, 1733. .

V. QussTioN i85,-'§) M. Rob, Fearnfide.

A parabolit curve, * whofe length, in feet,
Is five times ten more ten times five complete.
The greateft area that can be inclos’d o
By this curve, and an ordinate fupposd '
Unto its greateft axe rightly apply’d, . S
YVoauchfate, ye fair, with candor to decide?
® Of the ad kind, whefe equation is ax® =y3. -

VI. QuesTron i86, & /Mr. Ed. Hauxley.

“The ufe of a meridian line in aftronomy, geography, dial-
ing, &c. is very great, and on its exalinefs all depends :
whence_infinite pains have been taken by divers aftronomers
to have it to the laft precifion. M. Caffini has diftinguifhed
himfelf by a meridian line drawn on a copper-plate on the
pavement of the church of St Petronia at Bologna in Italy,
the Jargeft and moft aceurate in the world. In the arched °
roof of the church, at a great'height above the pavement, is
a lirtle hole, through which the fun’s image, when in the
meridian, falling -upoo the line, marks his grogrefs all the

ear. When finithed, Mr Cafhini, in a public writing, in-
ormed the mathematicians of Europe of a new oracle of
Apollo, or the fun, eftablifhed in atemple, which might be
confulted with entire confidence as to all difficulties in aftro-
somy.

Bcﬁogna, by fome tables, lies in the Jatitude of 44° &
porth; and Dr. Burnet, late Bifhop of Salifbury, in Kis Let-
ters many years ago, has given us an account of this meri-
dian line, from whenge the height of the hole in a perpens
dicular above the pavement, arnd the length of that copper
Eeridian from that perpendicular, under the {aid hole, to its
utmoft extent, where the fun’s image matks the tropic of
Capricorn, -in one fum makes 285 feet 10 inches. From
hence the height of the hole, or nodus above the floor, and
_the length of the meridian line, and the diftances of the troe

Eiu from the equinoxes may be feverally knowa ! and are
re reqaired ? o
-
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Tbe Prize QuesTion, communicated by Mr. Samuel
Afhby, in a Letter ta Tho. Grabbian.

Ladies, fince you your letfure time employ
In matters of geometry,
And have {o curioufly difclos’d:
The queftions that have been propos’d;
Farther to try your fkill in lines,
Your mathematic friend configns. ,
Defires next year, that you'll fend back, -
His quere folv'd 1'th’ almanac.

!t"hin ;]ny lain thriangle, as g B% .Y()lll‘ draw liges from
eachaangle through any point £ within the )
triangle, till they cut the oppofite fides, as Sf; e}g;u{%”“
Ca, Ab, and B¢. The retangles of the *
alternate fegments at thofe fides will be equal.

viz. Abx Cax Be =8CxaB xcA.
The demonftratior of this curious propofition is required.

bt

T— —

1736.
Queftions anfwered.
‘1. QussTion 181 anfwered by Mr. Chrift. Mafon.

FIRST, per Euclid, circles are in proportion as the fquares
of their diameters, therefore the
digmeter of the circle will be found B
19°79976. And, per plain trigonometry, .
as 8. 30° : diameter ::8.60° : 34°28 the
fide of the circumf{cribing trigon = SH
= HW =MWS. The {quare root of
of the f?/uare of the fide is the perpen-
dicular VW = 2969, -

Let b=AB=65; e=BC=13 A T W 2 ¢
d=SH=13418; p=VHW=2969;

a= BV fought. Then 4Eucl.6, asa:d::a4p: ——&
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= AC: And per 47 Eucl. 1, ¥bb—aa+pa+pp =

AW; oY cc—aara2pa+pp=WC; and AW+WC
~datdp

———=: which, properly reduced, gives ¢ = 31423

) a
anda+p = BW = 607353 AW =123'15; WC = 42'38;
therefore /G = 65°43. -

The fame anfwered by Eumenes Pamphilus,

As 3 *1415926 &c. 2 ¥ :: 307°9 : 98'00763 = {q. radius.

ofe root 9 rzgss = radius 3 and 19°79976 = d:ametcr.
Then, by Ward’s Pr(:roruon, 336, as *28867513 :

9899 : 34°29419 the fide of the equnlateral triangle reqmr:d.

Nowlet BA=a=65; BC=b=94; SH=c=
197 x = Ae; and et Su and Hn beallgerpendxculars
lctfall f’ rom the pomts S and H upon the bale #C. Then
vill S# = Hn = three times the radius of the infcribed

circle = 29°69964 = d ; then, per 2 Bucl.6, x: c::4: ¢

=38S; andx:c::b:'L =BH;4—-— =84; and

‘—?""HC then per 47 E. 1, \/;a—%+_a£’_“'_dd

= An; and N/ 55— 2226 4 2220 jq = 5C; con

fequently x = ¢ + s/aa—

2aac sd4acc

— dd 4

Jbs_f—b;i+bbi — dd; and by redu@tion x =

XX

67743589 = AC the bafe required,

Diary Math Vob 0. E 5. Ques
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Ii. Qus sT10N 182 anfawered by the Propofer Mr. Mafon.

The obtufe angles flven are adb = 1089 and 20b = 118°;
the perpendiculars p d =g chains,

and eo = 7 chains; and the bafe
ab = 25 chains. Required 44,
de, and oa; the other three fides
of the trapezium ! Which will
be found trigonometrically, viz.
ad=1661; db=14"23; bo =
17'71; @o=1115 5 do=576.%

.

“IIL QuEs-

*1I. QueEsTioN 182,

In this queftion are concerned two triangles aob, adb, on the
fame given bafe, and whofe perpendiculars and vertical angles are
alfo given ; to find their fides and the diftances of their vertexes.

Confiruction.

On the given bafe defcribe two fegments of circles capable of
containing the given vertical angles; then at diftances equal to
the two perpendiculars draw two parallels to the bafe, and they
will cut the refpe&ive circles in the required vertexes o and d of
the two triangles. As is too evident to need a demonfiration. °

Calcslation,

" Let C be the center of the circle pafling through one of the
wvertexes ; and CA B perpendicular and o B parallel to 45, and the
other lines as per figure. Then ACh = 62° = the fupplement of
the given Z aob, and A4 Co is = the difference of the £s (0ad,
eba) at the bafe. But s. L ACh : cof. £ ACh :: Ab (§ab) :
AC; hence CB= AC 4 oe; then (fince A5 and C B are the fines
of the £ 5 .ACb and Cob to the fame radius Cb or Co) 44 : CB
2:5. LACh : 5. £ CoB = the complement of the difference of
the Zsoab, oba, at the bafe. Hence their fum and difference
being known, the angles themfelves become known ; and thence
the fides g0, bo,~—In lik¢ manner arc found the fides ad, bd.

And thence od. -
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III. QuesTion 183 anfwered by Ruflellus,

Put g = fide of the firft f{quare; 5 = the overplus (284);
and ¢ = 25 the number wanting to fill up the fecond {quare.
Then aa + b = aa + 2a + 1 — c = the number of foldiers

perquelt. b=s2a41—c; b+c—1=12a; andb
=a =154} aa+ b= 24000 = the number of foldiers.

Nearly in the fame manner it is anfwered by Eumenes
Pampbilus.

Mr. Fearne the propofer obferves that in any queftion of
thdi: kmﬂ&' the two numbers given muft be the one even, the
other o .

IV. QuesTion 184 anfwered by Ed. Golding.

The three numbers in continual propertion are 2, 8, 32:

T 2 X 8 X 32 = §13, and 2 4 32 = 34; which exadtly agrees
with the propofal : three-fourths of the greater extreme is
24 for years; and one-fourth is 8 weeks; fo he was 24 years
8 weeks old ; and he was born O&ober 2, r704.

The fame anfwered by Mr. John Turner.

Put &, ¢, and « for the three numbers fought; 4 = s133
¢=34. Then, by the quettion, zeu=4; a+u=c; an
au=ce: bythefirt ay = ; (in the 3d flep) = ee ; hence

eee =143 and ¢ = 4/5 =28 the mean. And from hence s is

found = 32, and a=13; fo he was 24 years 8 months and
8 weeks old, v

Anfwered by Mr, Mafon.
Let a, ¢, and z be the three numbefs fought, and zez
=z=3512; a4 u=s=134 per queft. Then qu=—ce per
property, hence f = ce, therefore z. = ¢¢¢3 and /2 =8

=e; confequently 2=2; #=31; then 34 years and 8 weeks
uft be his age, the mean muft reprefent O&ober, and the
lefler extreme the fecond day thereof.

F 3 V. QuEes-

+c—1-

- “(
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V. QussT. 185 anfwered by Mr. Fearnfide the Propofer.
Putting the equation ax* = »? of the curve into fluxions,
weh . = . s __3yty - 3y y
e have zaxx = 3y%y; hencex-—-—“x "\/a. Then

the fluxion of the area = yx is 3%71\/ -al’ whofe fluent

%’-—!J i is the area a maximum. Again, the fluxion of

the curve v 53 457 will become‘}‘\/” :;“, whofe

- X ais=gs0=c, Then the

value of either a or y being found from -this equation, and
written for it in the above area or maximum, the maximum
- will then contain only one of the letters @ or y, and whofe
fluxion being made equal to o, that letter will be deter-
mined, and thence all the reft.

correét fluent

VI. QuesTion 186 anfwered by Mr. Ed. Golding.

‘There is given /B 4 B € = 28; feet 10 inches; required
AB,BC,BE,and BD. Ihere ufe 23° 30 for the greateft
‘declipation: then go® — 449 8’ = 45° 52* the elevation of
the equinoctal; and the tropics and equino&ial will have -
the fame angles in refpe to -

each other. Of all which BD, A
BE, B(C are tangents to the -
radius 4 B. Produce the line o

¢ b’ﬁtill Bb:; = B/{_ 3 then, per e

queftion, Cd=1285 feet 10inches  :wee.-.

= 3430inches. Then theangle & BD E (A

dAB = angle d = 4s5°, and

(CAB =) 68® 3* +45* = 113° 31' = C Ad.

Ass.CAd:Cd::s.d: €A = 2649'24 inches.

Rad.: AC::3.CAB:C B =2453"95 = 204 feet 5 inch. g5 par,

Rad.: 4G ::8. ACB: AB= g¢76'05= 81 feet 4inch.c;s par.
Sum 3430 = 285 10 Q

-Aad

. \
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And proceeding in the fame manner fhall find

Inches Feet Inch, Parts
BD= — — — 381423 = 31 8 7423
B DE — — — 5888556 = 29 o 8556
YWEB — — — 14843521 = 123 8 3521
The fum = BGC = — 12453'9s = 204 5§ 95
To which add /B = 97605 = 8r 4 o5

Total — — 3430 285 10 ]
AB. CE { DE|\CD \BD| (B

By F. R. S. 83733 121°19 | 49°54 f171°19 {31°31] 202°5¢C
Mr.C. Mafon |82°83|122°16 14933 | 17158 [371°42] 203"
Mr. 7. Turner |83°58| 12135 49'42 |170777|31°47| 20225
Mr. £, Hauxley|83° 58| 121°35 [ 49°42 | 170°77{30°47 | 202724
Mr. F.Hampfon 122°75 | 46°25 | 172°0C 203°¢"

V. B. No notice is taken of the diftance of Bologna’s lon~
gitude in time from the O’s entering the firft {cruple of the
equator or tropics, ncr of the ®’s refraction, in the anfwers
o this queftion, as being too curious.®* .

The

* VI. QuesTion 186.

The above calculation of this queftion is not very accurate with
regard to the angles; however any one may eaiily make it as
accurate as he pleafes by the famemmethod, or rather by this fole
lowing. C ' .

In the above figure, we have given all the angles formed at the
point A, and the fum of the legs 4 B, BC; to find the reft. For .
A reprefents the hole, BC the meridian, A B the perpendicular on
it, A4 E aray from the fun in the equinodtial, and 4D, 4C rays
from him when in the two tropics : therefore the £ BAE —=tlie
lat. = 44° 8' ; to and from which adding and fubtracing the dc-
clination (23° 29') = L EAC = £ EAD, the fum (69® 37')
will be the £ BAC, and the difference (20° 39') the L BAD.

But, by plane trigonometry, 1 (rad.) : ¢ (tang. £ BAC):: AR

BC; then, by compofition, &c. 1 4t : AB4-BC :: {; ’;:’

Which being kno\wn, then 2 : 4B :: {:::ﬁ 2;;5 ' gg'
. F3
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The PrizE QUEsTION a‘nﬁwere:l by Mr. C. Mafon.

Per 3y Eucl. 1, draw lines parallel to the given fides thro’
© the given point, as dg, eh, fi. Then, per 2 Eucl. 6,
will be the following proportions, viz. 40 : t: Ab:6C
andi0 : Of :: Ac:cB;alfoe0:0b:: Ba:aC; from
which will proceed the following compound proportions,
viz. d0 x iO x e0 : Og x Of x Ob :: Abx Ac x Ba =
&C x cB x aC; and, per 4 Eucl. 6,
$0:¢0::i0 :de; and 0g:0d ::
‘Of : de; Ergo eObzzo = d00>;0f;
which, reduced, gives d0 x fO x40
=0 xi0 x g0; pert. alterna. &
comp. ergo Ac x BaxbC=cBx A ¢ b B
aCxbA. 2.E.D. . .

Mr. 7. Turner's anfwer is omitted, as being nearly the
fame. - ' ‘

Errata. ‘The letter O is omitted at the point of interfeGion.

Another Demonfiration by Mr. Ed. Enotts.

Draw xCz parallel to 4B, and produce 45 and Be till
they meet with the line xz. The o
A AEa is fimilar to CEz; and xCE
to aEB; and $2C to AbB; allo .
xCc to AcB: therefore xC:CE ::
Ba:aE;and CE:Cz ::aE:ad;
alfoxC: Cz :: Ba: Aa; butxC:
€z is compounded of x C': .4 Band of
AB:Cz;but xC: AB :: Cc:c A,
and #B:Cz :: Bb: bCy therefore
xC:Cz (:: Ba: Aa):: Cc:cA and Bb : 5C; thatis
Ba: Ada:: CcxBb : cAxbC; therefore Bax AcxCh
= AaxCexBb Q.E.D. :

"The prize of 10 diaries was won by Mr, Natt. Percivall,

~ of
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Of the Eclipfes in 1736

Within the fphere of the earth’s orbit will happen fix
¢clipfés this year. Four times will the moon, in her wan-
dering courfe, interpofe, and hide the fplendor of the fua
from falling on the earth or its atmofphere. And twice will
the earth in its courfe-fo fall in the line between the fun and
moon, as to hinder her receiving the light the borrows from
the fun, to enlighten the earth by refleéion.

. 1. Sun eclipfed March 1, at 2h. 36m. afternoon, but the
moon’s latitude prevents its being vifible to us,

2. Moon eclipfed vifible and total on monday March 13,
near midnight. Several calculations of which are as follow.

Computed by’ ‘Beg.'lMid. End |Dur)Dig,
- h.m.! d. m.
By Aftron. Car. at Coventry |1o10Tr 55z 4 |3 29lar 56
Mr. Chattock, London 101112 o1 28 |3 36l22 14
Mr. Leadbetter, London 10 611 51i1 36 |3 29|21 45
. 10 21X 581 33 21 56
Mr. Hauxley, Kirkleatham { 94811 331 19 '3 33l 53
Mr, R. Dunthorne, Ramfey [101712 2|I 47 i3 aca1 §7
Mr. J. Hampfop, Leigh 10 411 50|11 35 33 3122 2
Mr. 8. Prichard, London | . | g 1131 55l2 42 5 31jax 54
London 101612 11 16
A Edinburgh 10 411 491 34
Mr. J.Bulmap, <Dublin ~ * | 9481xx 33lt 6 p|3 2921 54
Carlifle 10 51 sdlr s
Deptford . 101712 1j1 46 )
Mr. G. Mafon, Newcaftle ™ | 94211 28/1 14 |3 32321 55
Edinburgh 94811 341 20 |3 3221 55
Mr. J. Wilfon, Morpeth IO IIT 46l 31 |3 2921 46
Mr. T. Williams, Oxfordthire ‘10 olx1 47(1 31 - {3 3121 47
Mr. W. Brown, Bridgnorth (10 6lr1 s5|1 36 *{3 29'21 5
Mr. J. Thomas . 9 44{11 301 17 |3 3221 3
Mr. W. Baylis, Oxfordfhire {10 1jrx 47lx 31 |3 3022 o
Mr. T. S§parrow, Nottingham 10 3|1z 481 33. i3 2021 45
Mr. C. Forrelt, Newcaftle 941|1X 301 18 13 37'22 19
Mr. J. Hilton, London 10 12|11 §7!1 41 |u 42
Mr. G. Forfter, Branfpath? 9 58|Tr 43i1 30 |3 3222 1
Mr. T.Cowper,Wellingbrough 1020l 0 6ix 51 |3 31[’21 34

3. Sun
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3. Sun eclipfed March 31, at 7 morning, invifible,

4- Sun eclipfed Anguft 25, at 9 morning, invifible. -

5. Moon eclipfed, tctal and vifible, Sept. g, at 3 morning.

Somerfct

Computed by }Legin. FMid. | End| Dur. | Dig.
. 1. L .
Aftronomia Car. Coventry 1 5|2 594 53|3 48f2x 2
. J. Chattock, London 12 44|2 sol4 $6}4 12]22 1
-C. Leadbetter, Ii'oniﬁ‘q I 7|3 2[4 5703 4920 32|
- orkthire 12 25[3 20|4 14 20 30
E. HMauxley, {S’treets J. XI5 5 4|3 49f21 2
R. Dunthorne, Ramfey I 7)3 6|5 4|3 sul21 3
J. Hampfon, Lancafhire 1 14(3 14[5 14]3 59[21 32
S. Prichard, London | 1 2213 17|5 12|3 50|21 13
J. Bulman 3 22]5 15|17 8|3 46{18 3
G. Mafon, Newcaftle 1 o3 4|4 58]3 a9f2x
Edinburgh 11503 9ls 4|3 49]ax 2
T. Williams, Qxford{hxre 1 4l2 58|4 s3|3 48[2033
‘W. Brown, Bridgnorth I 2|2 564 s5c|: 48f21 2
J. Thomas, Penzance o 50|z 434 36]3 46|20 39
W. Baylis, Mixbury B 1 22 58{4 52|; 49|20 47
Mr. T.Sparrow, Nottingham ' .
from Flamftead’s Tables _§ | © 53]% 514 49|3. séfax 10
C. Forreft, Newcaftle t 103 8|5 5|3 sal2x of -
J. Hilton, London T 702 53]4 39 19 54
C. Forfter, Branfpath 1 42 59{4 583 s53]20 46
T. Cowper, Wellingborough | o 592 5614 s54]3 55|21 14
6. Sun
" The 24 Edlipfe was obferved thus
At By |Beginning] Tot. Im.|Emerfion| End
h. m, s./h. m. s./b. m. s.(h. m, s.
lﬁ:;g;;} G, Graham {10 13" of11 1z ol1249 o[1347 ©
Tbid. Mr. Celfius 11 10 O 1346 o
ov. Gar-YIny: Bevis |10 11 4011 10 of 6l13 46 2 5t.t.
London . 40|1 o % 47 56j13 46 2 5t.t.
GrccpwiCh Dr. Halley 10 13 3712 9 42 .
Yeovil, } JohnMilner{to 6 ofxr 4 3cfrz 43 3013 30 25t




No.33.

EcLiPsEs.

s3

6. Sun edipfédbeptember 23, at 5 evening, part vifible.®

Computed by

Aftron. Caroliual,l C%ventry
ondon

J. Chattock, ijemr

Mr. Ra. Hulfe, Sandban

R. Dunthorne, Ramfey

J. Hampfon, Leigh

T. Sparrow, Nottingham

Anonymous, Leicefter

J. Dorking, Suffolk

G. Mafon, Newcaftle

/

Beg. |[Mid.| Eed | Dur.§ Dig.
4 56|5 28/6 91 22)3 41
4 57|5 37|6 15| 1813 10
4 48(5 296 8]z 203 18]
4 44|5 36)6 4|1 27]3 40
4 53|5 34|6 31]1 20|3 36]
5 5549 4 0
4 50[5 32]6 16]1 26]4 o
4 39|5 2316 3|1 24|3 44
4 555 37/6 18|11 22]3 45
4 45(5 27[6 81r 22{3 40

Mr. 7. Dunthorne gives the following account of the
Tranfit of Mercury over the Sup, O&ober 31, 1736, for
Ramfey, calculated by Aftronomia Carolina.t

- Equal
The sth Eclipfe was obferved thas :
At By ‘Beginning] Tot. Im.| Emerf. End
. 'G(l¥h h. m. s./h. m. s.|h. m. |h. m,
Fleet Str. . Graham :

London§ | & Ja.short §** 58 o14 345 a.t
c‘x’;n%z: Dr. Bevis |13 56 so|x4 3 2§ a.t.
Wittemberg |J. F. Weidler 13 50 014 53 O[16 44/
‘Hudfon’sBay,C. C.Middleton |'s 43 o|x0 agfir 37t. t.

* The beginning of this 6th Eclipfe Dr. Bevis obferved, in Lon-

don, at 4h. 45 m. 315. app. time.
not be made for clouds.

The other obferyations could

4 This Tranfit was obferved by feveral perfous at different places;
but, by reafon of clouds, the obfervations were very imperfect, fo
that ali that are worth recording here are as follows.

At By Beginning| Tot. Im. | Emerf.] End
~ {h.m. s.]h. m. s.m. s |m. s
Bologna E. Manfredizz 7 §6[22 11 1250 5054 S6app-t.
G ich Dr. Bevis &| 8
reenwicl | py, Halley 33




. 34 Lapies’ Diraries [Beighton] 1736.

. d. h. m. s.

Equdl time of the true conjun&ion in the ecliptic 3t o 8 53
True longitudeof the fun M, — — — 19 23 14
L. of Mercury in the eclipticm . 19 23 1¢
Inclination of Mercury north  — — — 31 X
Hourly motion of Mercury from the fan  — 12 49
Equal ime of the neareft approach — — 23 47 53
Equat. ad &'58 the apparent time — =~ 33 51 5O
Neareft diftance of centers 14" 9” femidiam. fun 16 6
The beginning or ingrefs of Mercury’s center .22 44 33
End or Emerfion of Mercury’s center — — 59 7

New Queflions.

I. QuesTion 187, & Mr; The. Simpfon.

By reading your di'ry a croud of ftrange notions
Crept into my head, of your rules, laws, and motions
Your extravagant fancies my fenfes confound;

Can the unwieldy earth at the fun caper round?

But you fay, fhe’s an atom, each ftar a huge fun,

And attendant werlds with their moons round 'em run.
Such a tott’ring ftrange whirlig‘iﬁ zou’ve fet’s upon,
We wonder ere now we're not thak’d off and gone:

1f what eyes ne’er faw you fo foon can difclofe

Then pray folve this queftion: The earth, we'll {uppofe,
Round her axis in thirty-eight minutes to roll;

Shou’d we, who’re degrees thirty-eight from the ?ole,
Be hurl’d thro’ the air; where fhould we defcend ¢

How long wou’d it be ere our circuit did end?

How far from the center in {ix hours time _

Wou'd they be, who live in the midft o’th’ hot * clime?

Kind artift, be pleas’d thefe things to let’s know?

We'd rather believe you, than e’er find them fo.

N. B. We fuppofe the earth fole adtor, and to continue
inviolate, and that we fhall acquire the fame velocity as the
place of our refidence. s2 deg. lat.

® The equator.

- nu Qg".’~
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II. QussTion 188, & Mr. Eumenes Pamphilus,

1 pray be fo kind as the third fide to (how
Of a three-corner’d field, by thefe data below.
Two hundred ninety-{ix poles, and no more,
s one fide ; another two hundred and four. .
‘The content of it likewife, I know, has been found
One hundred and thirty-eight acres of ground;
‘The fought fide, to free you from errors, I know,
Is longer than either of the given two.
If to folve me this queftion, your aid you will lend,
Youw'll highly oblige a kind brother and friend.

IIL. QuesTion 189 &y Mr. Rob. Beighton.

Solomon, we are aflured in holy writ, was a man of the
moft extenfive judgment, and the wifeft of all mankind in
bis days. How great a philofopher he was, may be ga-
thered from his writings; and amongft them are fome indi-
cations that he was acquainted with the circulation of the -
blood, (not rightly defcribed to us before Dr. Harvey wrote
of it in 1628) the compofition and frame of the human bo-
dies, as well as others. His fkill: n architeture is fuffici-
ently evident froni the account we have of his building that
moft magnificent, beautiful, and perfeét pile, the temple, and
its furniture: but I cannot learn from the divine writings, or
from Jefephus’s fabulous hiftory, how perfons can form an
idea in what orders, and in what manner exaély the work-
manfhip was performed, as to give us exa@ draughts and
models thereof: whether of the Corinthian or Ionic orders,
with their members and moldings, fuch as we have had
tranfmitted down to us from the Greeks and Romans, and
copy at this day. Solomon, no doubt, would have rejoiced
to have added to him one bleffing . which we have enjoyed,
the acquaintance of (the glory of the age) Sir Ifaac Newton,
who, we may fay, has exceeded all men fince Solomon’s
time. It may perhaps be thought a prefumption toe nice
and curious, to examioe any of Solomon’s great. works ma-
thematically: but as nothing is intended, nor can be faid to
leffen his wifdom or ftupendous work. I fhall only {uppofe a
queftion was taken from that defcription the infpired writer
has given us of his molten fea, 1 Kings vii. 23. © And he
¢ ma.ge a molten fea ten cubits wide from brim to brim, .
¢ round in compafs, and five cubits high, and a line of thirty
¢ cubits did compafs it about.” It is evident it could qotlbe

acircle;
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a circle; for then the line that compaffed it muft have been
more than thirty cubits, viz, 31°4159265359. Therefore we
may fuppofe it to be elliptical, (or that the workmen were
not very curious in their meafures, or not fkill'd in geometry)
and the tranfverfe diameter ten cubits, and its periphery
thirty : What then would be the leaft triangle that could
circumfcribe the fame ? and how analytically to invefligate

the folution ?
N. B. A cubit is equal to 21°888 inches.

I\‘f. QuesTioN 190, & Mr. John Bulman.

There is a cafk, fuppofed the fruftum of a parabolic
conoid, or a cafk of the 2d variety. The bung diameter is
38'4 inches; the head diameters are unequal, the greater
.33°5, the leffer 28-8; the length of the cafk 54'27. Required
the content of the cafk in ale gallons, the diftance of each
head diameter from the bung; 1t being fuppofed that there
had been a decay in the cafk, and cut off, and a new and
larger head put in at one end; and to let us know the dia-
meter, length, and content of the greateft cylinder that can
be infcribed therein, the circumference of each bafe touch-
ing that of the catk around?

V. QuesTioN 191, & Mr. John Turner.

Within a mafon’s yard one day,
A ftone of fize immenfe there lay;
The form of which (it was agreed on)
To be a parallelopipedon.
The depth, and breadth, and length, I here declare
In true arithmetic progreflion aye :
The ftone’s content below is * fhown,
With what is needful to be known,
In order to inveftigate )
All the dimenfions feparate.
® The folidity is = 184 cubic feet, and the common. difference of the
depth, breadth, and length is equal to one forty-cighth part of the refte
angle of the depth into the length. The depth of the ftoue being the leaft
dimenfion, and the length thereof the greatefi.

.

VI. QuesTioN 192, &y Mr. C. Mafon,

Find three fuch cube numbers, whofe fum may be both a
fquare and cube number ; and if that fum be fquared, to be

a cube; alfo if cubed, fhall be a fquare.
. The
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The Prize QuesTion, & Mr. Tho. Simpfon.

Young Strephon, long blefs’d with his charming fair,

In happy confort liv’d devoid of care;
cruel fate call'dthe fair nymph away

From his kind arms, to crofs the raging fea;
Where horrid tempefls, in thick darknefs, roar,
And tofs'd his deareft to am unknown fhore. |
He mourns, is reftlefs, wanders day and night,
In ev’ry clime to find his dear delight. -
Her lovely afpet his wing’d foul infpires ;
He longs, fighs, wifhes, melts in foft defires.
Proguiou_s Venus pities his fad moan,
Glides fhining down from her etherial throne,
And {miliag fays, (in.a majeftic tone)

¢ Thrice ten degrees north of th’ equator lies

¢ This place, from which as Sol due eaft doth rife,

¢ Set out; and keep him always in your face;

€ Move not too faft, but fuch an equal pace,

¢ To be eight miles more fouth at four hours end,

¢ And you’ll arrive to th’ arms of your dear friend.’
‘Thus faid, the vanifh’d from his wond’ring fight :
But {till the fwain is in a2 mournful plight, .
Unlefs, fair nymphs, you’ll vouchfafe to explain,
And fhew the place, ‘that muft the fair regain.

i e. .the diftance required to move in an bour.

e —— e 2

A Geographical Paradox 3y Mr. C. Mafon.

If Briftol from London be exactly due weft;

- Obferve what I fay; you may think it a jeft,
‘That London, from Briftol, I can make appear,
From what I've obferv’d, due eaft will not bear.

" ‘This feemin% abfurdity pray reconcile, =
‘When Briftol’s from London one hundred mile. |
And in your next diary make it appéar,

What rhomb ’tis that L.ondon from Briftol does bear.
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1737 “
Queflions anfwered.

* I, QuEsTioN 187 anfaered by Mr. J. Turner.

Y HE circumference of the earth being 25080 miles, at the
equator, if it revolves round T

its axis in 38 minutes, each point W

of the equator will go through 1 .

miles each fecond, with this velo-

city the body is projected from P. )

Let SP =1 then the velocity of v AwlA

a body moving in a circle Pgq, at

the diftance of one femidiameter B

from- the earth’s center, is fuch, R

as would make it go 4°92 miles each fecond uniformly; and

according to Mr. Abr, de Moivre, in Philof. Tranfact.

Abridg'd, p. 5. vol. 4.

Putting R=11, 2=4'92; RR—2 :RR:: SP:
PF.i.e. 926 1 121 :: 1 : 1°666, and t-hgé%oint F will be
the other focus; and becaufe FC'= PS =1, therefore CP
=666 the tranfverfe axis of the fe&ion, which is an.hyper-
bola.—— 99 :"RR:: 2SP : LR; thatis, 24'2 : 121 2
2 : 1o; hence the latus-re€tum of the hyperbola is 10 femi-
diameters of the earth,

‘Again,

D¢ QuesTion 187.

The above computations of Mr. Turner’s are rightly made as
far as they are carried, but be has left fome part of the queftion
undetermined, which we fhall here fupply.

The body proje&ed frem the latitude of §2° will defcribe an
ellipfe whole focus is the center of the carth, its tran{verfe axe =
19-13 (femidiameters of the carth), and its parameter 3791, as
determincd above. So that the ellipfe, no where touching the
carth but in the place from whence the body is proje&ed, the body

will
\ -
L)

whent % a Al
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Again, each point in the parallel of 51 degrees goes thrq\zgh

6 773 mlle° each fecond putthis=R; 2 .2_2, RR : RR
“/' that is, 2°53 : 45°87 Jixs 1313, and the

pomt f‘ will be the other focus: and becaufe fe=PS =y,
therefore ¢ P = 19°13, the tranfverfe axis of the fetiop,

which in this cafe’is an ellipfis, and Q_Q_ RR:: z-)P
4r = 3°791 its latus-reCtum.

.

Merones

wjll revolve about the earth without falling upon it again or touch-
ing it except in the place from whence it was proje&ed, fuppofing
the earth’s revolution to ccafe at the inftant when the body i
. je&ed; bat if the revolution be continued, the body will touch
fome other part of the fame parallel of latitude, or will return to
the vertex of its orbit . again when fome other poinr of the faid pa-
rallel paffes under it in rcvolvmg, and which point will be thus
found : Putting s = 161y feet, v == 6'773 x 5280 fect velocuy in
the vertes, andf_ SP=3992x szso feet ; then the periodic time,

er time of one rcvolutlon, is known to be 3°3416 X —ﬂi——-
afs— b
== 132277 feconds; this being divided by (38, or) 2280 the quo-
tient 58 thews the number of compleat revolutiens the earth makes
in the fame tlme, and the remainder 37 fhews what part of another
revolution is made; wherefore as 2280 ¢ 37 ;1 3609 : 59 50’ =
thc dnﬂ'ercnce af longmxde required from the point of pro;:éhon

Again, with rcgatd to the body pvo;eaea from the equator,. the
path will be an hypcrboln whofe focus is alfo the earth’s center, its

uanfverfc axe ; and latus-re®um 1o, as determmcd above, and

confequently its conjugate axe =2 Vi, Then to find at what dif-

tance from the focus it will be in 6 hours = 21600 feconds : Since
the body defcribes equal areas in equal times, and the rate of de-

. . Ixr o1t - '
feription bemg T = o8 fquat.e fem:dlamntejrs of the

.earth per fccon"_td, therefore 1‘—;%2 will be the area deferibed

in 6 hours, or the area included by the curve, and the focal dife
‘tances from the vertex.and the other end of the cnrve, viz. the
fpace SPT, and in which PS = 1.

G T Now
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Merones fays that the body in 6 hours will be 8 of the
earth’s diameters from the center. Mr. Lows fays the
uator will go 10'9 miles, the parallel of 529, 6'7; and in
6 hours the moving body woultr be 1486709 miles fiom the
carth’s center, Mr. Abr. Lord 246321, Mr. Geo. Broun

- 204660, and Mr. Hauxley 450589 miles. 1 have not the

'c'ﬁ'"im author’s folution by me, to the intricate and diffi-
t quetion, fo thall fay no more of it till I can procure it.

IL Ques-~

P P N §
" Now if the ordinate TV be drawn, and P}f be put =, the
" tranfverfe PC = -;— = ¢, the conjugate a\/' 3!= ¢, and the area
PTS=225CXIL - 4 then §7 = 5—1, TV =M EHEX
) 7984 ) L t R
and the A STV = x-: I x ‘V"‘;" %, confequently the
ayperbolic fegment will be exprefied by 4 4 = xiﬂf‘-’;ﬂ‘ .
But by-Rule IV. p. 356 Menfuration, the area of the fame fegment

O ———
Vet Tert an/is X i:-“':-; thefe two ex-

is exprefled by

5 )
. preffions being made equal to each other, and reduced, we have

1504t

¢ a88x W tx o Sak o qax Vixme—— T =T x 15y B

"

£, by reftoring thie values of ¢ and ¢; it will be ;ap;u’ 2x A 22
+ 3:.#'sz=‘3°.4\~/5 +x—1x 7542 + 3%x; and the root
% is eaflly found = 3:083 = PV. Then ST = &/TV* 75‘

X ,,"’Q‘( - ,;';“ + ‘,7 1) = 42 o 1= 13} femidiameters

= 53237 miles, the diftance required, *
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- II.:@ss;x'xon 188 anfwered by t.beiP'ropoﬁr. T

* Let x = the fide fought, then will ’i + 250 = half the fim

of the fides; each fide being fubtra&ed from it, and the three
remainders’ multiplied into it, -will give the fquare4>f the

x4
content, and will produce 16154 xx — % 132250000 =

487526400 poles; which, reduced, gives x = 460 poles, the
fide reqmred. ’

Mr. Turner’s folution is omitted, as beipg'on the R\me
principles. - .

* II1. QuesTI on 189 anfwered by Mr. Tumer.' ;

Let Ba = 10 cubits = 4} x = the coruugate axis Dr
the periphery =30 cubits '—d;
therefore a quadrant BGD = _
7°5.

The gentlemen of theWeekly
Oracle have given us a theo-
rem, by which nearly to find
the periphery of an ellipfis, viz.
To twice the fquare root of
the fum of the {quares of -the
two principdl diameters, add
one-third of th= conjugate di-
ameter, and it will give the circumference thhm ]efs tLan
one-hundredth part of the whole. Hence 24/%6 + x x + Tx'

=d; the root x = 9'056 cubits = 19§'22 inches. - e
. , ) But
\t* (.
' ' Ter 00X
*II. QuesTion 188, .
This queftion may be eafier folved thus: S

Yet the two given fides be 4,5, and the giv en a*caA ’I'hcn ~;3
Tl att

= the fin¢ of the included angle, whofe ‘cofine call r', then, by

trigonomet-y, Vsapbh—2 abc or A\/ua +bb-— L4/ adbio— ¢ dw
= the fide Tequired. .

Gs
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But by fluxions, put BC =a=3s5; DC=¢; b=175;
x=Gn=FG: Thenp:lb‘y the pmpérty’ofthe elﬁ ’ﬁs; FG=

e “r 1 o X [fa*-aaxx4ccxx
’=;Vaa—xx,and$/x’+.y‘=;~/——____.

aa —xx
Throw this into an infinite feries, and the Auent will be
cx3  crxS T c4xS | oax? c4x?  ¢Ox?
* +9 6a+ + 102® 404t 142% ~ 28410 xna"*
V.1 . . .
;‘:8—:,-;, &c. which will be equal to the length of the arch
GD; and fuppofing x to‘ﬂow till it becomes x =g, then’
cla? c*a’ c4as’ c? c* .
— —_—— &= =ma +— ~—
e+ 6+ T ioas s0a®’ 62 T wa
c4 .
—-;.a—;, &e. . )

. Now I find_the powers of ¢ above c* are very fmall,-and
may be fet afide at prefent, and the Jaw of the progreflion

in ¢* being vifible, we have a + 2= +-° 4 £+

ec cc €6 o g -
282 " 2a + e ke = b.

And by redu@ione?® = a1'17, from which fubtra®t the
megative powers of ¢4 which are equal to about *52. And
then ¢ = 4/20°05 = 4544, and the cobjugate = ¢"088 cubits,
nearly the fame as before. -

) " For the leaft circumferibing triangle.
Pat b=3a'= 103 ¢ = De = 9°056; z=BF; qF =

"B —z; then the fubtangent HF = éb;__i:; and by the
2 .
- property of the ellipfis, 4% : ¢* :: bz —z2:GF*; there-

fore 2GF = \/‘“—cbz—;—bﬂ—z- Now the As HGS,

HK L are fimilar, whence HF : (GS) A/ ‘—’ﬁﬁ’-b___.‘é“‘“

bb—bz 5 _
11 (HA) z-(KL):;x\/ﬂb_in‘_z_{.

b=z -
but $ XL x Ha = the area of the A H K'L which is to be
bb—bz Jacchz — giczz

.. . b :
3 minimum, i.e, — =area:
g um, el =area;

b—az bb
which reduced B = 72 \/* =% = minimum; s

in -



5

o35 Q_v:s'r:out Awswinzp 6

. . by b—z _ 3—3 bz
mﬂuxwmum,J 'z b—zz b~x

3

¢ z
= 03 which equation, reduced, gives z=%5b=1'5. From
whence-the

area of the A HKLis = x:7°6 cubits = 39135
fquare feet.®

1V. QuESTION 190 anfwered by the Propofer.

Put x = DC = the difference of the diftances of the two
heads from the bang; 4 =

NH=193; 6= BC=
16'75- c::EF: 443
= 54273 then

5l+ sx=DH=HF;
and °5d — 5x.-6'H- ‘A
Per property of the cune,

@8 —¢ci:'5x +°s5d :
saax + 5aad

N P

aa ;- !
aa—cc G
*cccd— LRI
aax+sccd-scex . '
AH, an d—-—-———é—aa_“ »

* 111, O\uﬁ STION 18§.

Put ¢ =10 = traniverle, z = c'onj'ngate; and ¢ = 30 = cir:
cumference.  Then, by Rule VI. p. 233 Menfuration, .‘_';ix P
-+ ;p&/f’_'.‘:’_‘ ;—_-cg whete p is== 3":4:6* ‘hence z::»-f;
+aV 7 —a x’ - ==350876 = the conyngzte axe very true. "

Again, Tor the lcaﬂ triangle ; fince CF: FB:: aF : FH by
the nature of the ellipfe, aud aF = FH in all cirves, *.. CF=

¥B = %aB “Thea aH = 14F = 34B, and 4K = 2 FG
T DC o
= -—-Val' xFB=1 V*aB X‘idb"% conlo-

quemly Hax aK—}DCx aBy/3== 118'05 = thclcaﬁ mngle
HK L requircd.

P s

“THe propoler alfo folved th:s queﬂmn, but the foluuon is omit-
ed a8 it was fo very falfely printed.



6a. Laovizs’ Dearses. [Beighton] .xy3pe
= AU, and per prap. ga_x_j-_‘,;ccd:;;& Y

T aa—ce .
M ‘aa; ther, per 16 Eucl 6, adx—"5aaccd
T qa-—cc . . béd ‘{

: - —cc
—‘saaccx = saabbx,+ “saabbd; hepce X =
=DC=1593174. Hence the leffer head from the bung =
FH=3510087 inch%gnck(][{: 19°1691.

) Cop SNEQRY . (1126191 P

The content of {NB@'{E} = i 69’3193} ale gallons,
137°483 ) - . . .o
OF 1 8i6as } -wige gallons.. - _
The whole content 1819384 ale gallons. or 222°106 wine
gallons. The diameter of the greateft cylinder infcribed =
BG =335, length 38'33, and its content 119'8304 ale gal-

’

lons or 146°2842 wine gallous. v -

Mr. R. Duntborne, in a ciirious ‘and concife manner, has
wrought this queftion, the content being thefame as above,
but he ‘makes the diameter,30'88, .and length. 46587 inches,
for the greateft infcribed cylinder. . -

Mr. Turner fays the' queftion refers to p. 444 of Ward’s
Math, and the fecond variety is the parabelic fpindle, and
therefore makes the coritent greater, viz. 195°28 ale gallons;
and the cylinder’s length 45°5, the diameter 23°4 inches:

- Mr.Pilgrim obferves on this queftion, That in all fruftums
of a parabolic conoid, as havc their abfciffa to their leaft
diameter more than half of the abfciffa to the greater, can
be infcribed no greater cylinder than thgt o the fruftum’s
leaft diameter and height. Hence thé diameter = 30223,
length = 49°699, content in ale gallons = 126°436. '

V. QuesTioN 191 anfawered by Mr. Duntkorne,

' Put x, y, and z = the depth, -bréadih, and Ieﬂgth’ of the -

fione, b;:-:';ls";’ _ag\d__‘_c =48 then 3-= x% and 5 ﬁ%z'

== the common difference per queflion. Whence y — b—,:
- P

[

6 . o . .
X3 and y + ;=3 confequently y3 —% =4; reduced
gt —by .—_-% Solved, y= 18; Whence =112, and z= 24,
"M, 7of: Riflr; Mt. Robert Heath, and Mr. Paul Sharp,
have anfwered this queftion in a very methodical manner.
RN R o - VL Ques-
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VI. QussTioxr 192 anfwered by Mr. J. Hill,

SR ' 6 gxb 6 .
The three numbers are -’-‘5-, %, and 3%:—; x being
any humber at pleafure: Hence if x = 816, We have three
whole numbers for the anfwer. '

The Pr1zs QUEsTION anfwerad by Mr. Tho. Simpfan
i . the Prapofer. g

Let the radius be == 3 then the fine of the htitude=1%;
for the verfed fine of the hour from 6 put x;
then the fine of the fun's azimuth will be

T— %

= 7==-—.; now whilft x flows :; a
 Vir—dxdxx v

lthe"arch of time fows s which
.. I . 2N = XX ’
{becaufe the man’s motion is cqual% muft be in
a conftant ratio to the lineola (rv) = the dif- .
tance moved by the man in the fame time:
therefore by putting (v) for the faid ratio, we have (rv)

= v LA ; and becaufe the angle (mrv) is the Tomiple-
2X — XX
ment of the fun’s azimuth, it is as redius : fine of (wrv) ::
(vr): (mv) = = : the fluent of whichis =
' Y ) ,1'—;‘2.‘._3,“_: ' !
3 4
£ paxt posxd At & when'
s+ 4.%.;.:4--;;.?&@.:0, andwhenxbeco{ne:s

5. is the diftance given =°308v = 8, therefore 0 = _:?

. . 3
But the flueot of (vr) is the arch of 4 hours; 60° x v =
r'0472v =3 37°2 = the diftance moved in 4 hours; therefore
€'8 miles is the required diftance. . .
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The fame anfwered by M.erones.

Let 4B be the line he defcribes, put @ = the fpace
moved in an hour, r = radius = 1 ; s =ine, N
¢ = cofine, ¢ = tangent, /'= fecant, ¢ =arch b
of 60°; AB=z, AK =x; y=the fine of Blg
the hour from 6 ; % = hour arch from 6: then .

will 7—-{'— = tangent of hour. Let z and
rr—yy

‘4 be paffed over in the fame fmall part of
time, then by uniform motion g: 44 :: u: z

A

= 4;”‘; and by the nature of the circle 4/rr — yy:r::

ry . ry
: = %. And by trigonom. r:s:f —=———:
7. V‘Vrr'—y_y. o yie ¥Yrr—yy
—2L — = tang. azim. and —4’—: 3. azim. from 6.
Vrr—.‘-yy oo ,V.Uv"—]] » -
The angle Bds = @ azimuth from 6. And r: _"7
. T
2 (Bb).z : (Ba) » = —L2% ., &c. whence 4 =
' KRR ™ =3y
x = 1 _ = 6'8072 miles required. .

41X 5319 41X 5329
" 7Theprize of 10 Diaries was won by Merones.
ST v T e A

The G eographical Paradox anfwered..

Under the artic pole we canlook no way but fouth ; as foon
as you chanFe the pole from being your zenith, you have
vertical circles, and confequently eaftings and wettings.——
‘No two places in an oblique fphere can have their vertical
-circles perpendicular to the Elains of both meridians, confe-
guensly no two places can be-due E. and ' W. of each other,
except they both lie under the equator. London will beir
from Briftol, from E. to N. 1 deg. 18 min. vide Gordon's
Geogr. paragr. 42 prob. 43.

QT M.



No" 34. . EérLirsEs. ‘ 67
Mr. Rob. He#th’: Anfwer to the Same.

To determine the bearing of two places from each other,
there is commonly given the diftance of each place from the

pole, and their difference of longitude, (or angle at the pole).
to find the bearing angles. Whence it is evident, that when

the diftances from the pole are equal, the bearing angles are
equal. When each place is go degrees from the pole, each
beadxing angle is go: confequently thofe places muft bear in
a contrary direction, viz. E. and W. of each other, which
can only be when-both places are under the equinoétial,
Ror if the diftances fron} the pole are equal, and not equa
to 9o degrees, then one: place bears as far from the weﬂ
the other, as that bears from the eaft of it; and if the dif-
tances are unequal (as of Briftol and London) the bearing
angles muft be-unequal, -and confequently thofe places can’t
bear contrary.——The folution.

Given the diitance from the pole to Briftol equal to 38 deg.
3o min, from the pole to London equal to 38 deg. 28 min,
the angle at London equal to go deg. the angle at Briftol
will be found by a fingle proportion equal to 87 deg. 49 min,
which is 2 deg. 11 min. E. to N. London bears off Briltol.

Of the Eclipfes in 1737.

Within the fphere of the earth’s orbit will happen four
eclipfes this year. Twice will the moon in her wandering
courfe interpofe, and hide the fplendour of the fun from
falling on the earth, or its atmofphere: And twice will the
earth 1n its courfe fo fall in a line betweentthe fun and moon,
as to hinder her receiving the light fhe borrows from the

fun, to-enlighten the earth by refle®ion. The firft is the.

greatell echipfe of the fun that has happened here fince the
year 1724, or that will be before 1748, on Friday the 18th of
February, at threc in the afternoon, The feveral calcula-
tioss for divers places follow.’

Computed by Beg.|Mid.| End [Dar. Dig.
— hom,

By A{tron.Carolma,goventry 2 25|13 46]5 ol|2 35\10 §
London 2 3313 58|5 1312 39010 4
Mr. Chattock, gCoventry 2 2:03 50|55 6,2:41|10 5
Mr. Leadberter, London 2 1|3 2404 42'2 41| 945
Mr. T. Williams, Oxon 1 s5¢)3 184 38°2 32| 948
. Mr. T. Withnall, Namptwich |2 3|5 27|4 44 2 4cl10 32

Mr. Sam. Evans, Cornwall 2 50|3 40

1
of
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' Beg.|Mid.; End ;Dury Dig.

- |h.m.
" Shackerley’sTab.| 2 11]3 37] 4 59|12 43lxr 17
M;;%é‘::g Harm. Ca:lgﬁ., |3 15}3 39| 5 H» 4bjr0 4
ter, by Leadbetter’s 1 3212 59| 4 212 49'xx 23},
2 Newton’s T 47]3 16| 4 33|2 4611 12
Mr. T.Cowper,Wellingborrow| 2 x1}3 34| 4 53{2 4121 8
Kirkleatham{r 31]2 59| 4 21|2 5010 24
Mr.E.Mauxley,d York |1 563 24| 4 38]2 42 945
Newcaftle |1 5513 23| 4 37| ’ :
Mr, W. Mobbs, Mixbury Oxon 3 12]3 35| 4 532 41 ¢ 58]
Mr. Forfters, Branfpath I 5312 17| 4 402 4710 30
M. C. Forreft, Newcaftle 22115 451 5 42 4710 23
Mr. Tho. Wade, Leicefter 1 3cf2 57] 4 192 491x 18].
Philoftratus, Leeds Cleob 1 47]3 10 4 322 4511 27|,
: obury 2 21]3 41 4 562 3510 11
Mr. Wm. Brown, éﬁarbagozﬂ slo 3ol -:3,3 336 43
ottingham ;2 21{3 41| 4 55 3 3410 16|
Mr. T.Sparrow, {‘Hitchin. W Hr So 3 341 9 56
Mr. Rob, Cooke, Newcaftle |r 41}3 7| 4 342 53j10 50}
Mr. J. Wilfon, Morpeth 2 1343 37| 4 502 370 13 |,
Mr. Peter Barons, Landfend |1 232 50l 4 3.2 49 8 15
London 2 29§13 51| § 52 3610 «
Mr. J. Bulman, < Carlifle 2 22|3 44 5 3|3 4110 23
: Deptford |2 30|3 53| 5 72 37f10 ©
: Eovgntry 2 25|3 46; § 2 35110 §
. ondon 2 27|3 49| § 2 37130 9
Mr.J. Dorking, Norwich 2 28{3 5g s 6|2 381013
: Wrentham |2 29'4 53l 5 10]2 4§|:o 1
: 2. Eclipfe

‘The above Eclipfe was obferved thus :

At By Begin. | End

h. m. s.|b. m. s.
Fleet Street, Lond. {Geo. Graham 2 2§ 3|4= = —ap. t|
Greeawich { Dr. ?;:l:;“d 2253985 3 29ap.t
Cambridge Cha. Mafon 2 38 30/ 5 a6 atrt.
Rome D. de Ravillas 343 2 |— = =
Bolugna . 3 33 34 |— — =—
Edinburgh ICol. Mac Lawrin |2 5 55| 4 44 Stap.t|
Ibid. . Sit J. .
bid Honn“inj Clerk, 1 5 36| 4 44 soap.t]

This eclipfe was obferved to be Anaular frem about Morpeth
in Northumberland to beyond Invernefs in North Britain.

.



Ne. 34. EcLirsEs.

2. Eclipfe of the moon March s, at noon, invifible,
3. Sun eclipfed Auguft 15, at 1 morning. invifible.

4. Moon eclipfed-on Monday Auguft 29, at 8 morning.
id\End :

69

Computed by Beg. Dur{Dig.
By Aftron. Carolina, Coventry |2 11 2 17|4 30
Mr. Chattock, London _ 2 9 2 5cl6 a5
Mr. Leadbetter, London 2 34 4 34
Mr. Sam. Evag;;&or?wal!r b 3 s1 é 2
erley’sTab.|2 27 3
Lgr%:l‘gg Harm. le'eft. 2 2§ 5516 24
b Leadbetter's |2 8 s I
ter, by (( Newton’s 2 11 36ls 33
Mr.T.Cowper,Wellingborough|z 44 22|4 41
Mr. W. Mobbs, Mixbury 2 30 20\4 2§
Mr. T. G. Forfter, Branfpath {2 2¢ 17|14 51
Mr. Tho. Wade, Leicefter 2 o 305 10
Lon%on 2 17
Mr. Wm. Brown,’ gl:gli:ry :’ 4; 303 16
Rome |3 ¢
Endymion, LondonN ingh I 57 xgp r{
ottingham|z 7 18'4
Mr. T. Sparrow, {Hitchin 2 10 184 ':sgo
Mr. J. Wilfon, Morpéth |2 29 224 41
%nrlileatham 2 30 i
or] 2
Mr. E, Hauxley, Newcaftle : zg 2004 34
Hexham 2 27 i
- ( London 2 31 :
Mzr. J. Bulman, {Carhﬂe 2 20 19l4 32
Deptford |32 32 .
%ondon " 2 8 34ls 7
- armout 2 14 345 ' 7
Mr.MarkRaftor9 o rham  [a 4 34l5 ° 7
: Rotterdam |3 24 .
New
A CoMET

Was alfo obferved this year by feveral perfons, particularly by
. Bradley, Sav. Prof. Aftron. in the months of January, February,
and March ; and whe from his obfervations, on the fuppofition of

a Parabolic Orbit, computes thefe Elements :

In its Perihelion Jan. 19, 8 h. 20 min. Temp. Equat. Lond.

Inclination of its path to the Ecliptic —

Place of the Deftending Node —
Place of the Perihelion — —

Dift. Perihel. from the Defcending Node
Log. Perihel. Dift. from the Sun 9°347960
Log. of the Diurnal Motion — 0°938188

Diary Math. Vol. 11. H
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New Rueftions.

L. QussTioN 193, by Merones.

~¥Ye bright fons of art, that a rule did impart
In the * Diary 1935, to obtain
‘The folid content of a conic fegment,
.Cut off by a vertical plane.t *
‘Since ye're fo expert, proceed in like fort,
To compute us the igrface convex
Of a fegment the lefler, and all fuch to meafufe
" A general theorem annex.
# Quellion 137, propofed in the Diary 1734, and anfwered in xy35.
- 2 1k %etpu&alar ;’o the bafe.

II.-QuesTioN 194, By Mr. J. Turner.

Ye diarian train, whofe genius and parts,
In the various branches of the liberal arts,
Have fo long been experienc’d; pray. lend us a while
‘Your affiftance, two brethren to reconcile.

The cafe it t’tand's thus: Their father, at’ death,
An elliptical field.did unto them bequeath,
‘Whofe axis tranfverfe is juft fixty chains,
“The conjugate forty precifely.contains,
‘Within this.enclofure a pond there was made,
Whofe juft fituation may thus be difplay'd :
If you from the vertex chains fiftcen dire&t
On the axis tranfverfus do count, and ere&
A femiordinate theye, as it’s eafy to do,
Then i’th’ middle o’th’ fame the lpond -you may view:
Thro’ this.pond (for the father {o order’d the matter)
A fence it muft pafs, but of {uch a nature,
‘As to be, of all other, the fhorteft that can
Be drawn thro’ the faid point, and terminate in
The elliptic periphery at both ends, which will
Cut the mead in two parts. Exert now your fkill,
To find the length of the fence, and alfo what ground

_ Each brother muft have, which from thence may be found.

Methinks, with the firft, C. Mafon, I hear
Say, this will do; prepare more for next year.

HI. QuesTiox 195 &y Mr. Rich. Lycett.

-There-is an oak tree (the fruftum of & cone) whofeilength
is ten yards, the diameter at-the top one foot, at the bottom
three

N\
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three feet; and-an:ivy twifteth round it in-the manner of 2
ipiral fcrew, that each twill is ten inches diftant; three-

enths of the ivy is eat into the tree; the diameter of the
vy is at the bottom one foot, at the top three inches. Quere
the length of the ivy, and the content of both?

IV..QuesTioN 196, & Mr. Robert Heath. -

‘Three thips; 45 B, and C; failed from- a certain port im
north latitude, until they arrived at three different ports, all
lying under the equino&ial; 4 failed'on-a dire& coutfe, be-
tween the fouth and:the weft 175°62 leagues; C failed 133
leagues between' the fouth and eaft; B failed a courfe be-
tween A and C 1oz leagues, making the angle or rhumb
with 4, equal the angle that € made with the equino¢tial.
Hence it is required to find the port-failed from, each fhip’s
courfe, and diltance from eath:other, and their refpective
ports? and to folve it by an equation not higher than a
quadratic. :

V. QussTion 197, & Mr. Ant, Thacker,
Let' 4B = 1000, B-C = 2000, CD = 3000, DE = ¢o00,

and AE variable ; {hew how to find the s ,
cateft area that can poffibly be included 52 #2¢/2. fo the
g; thefe five lines. Polibly Jolutian,

VI. Q'ISTFON 198, ¢y Mr. Chr, Mafon.

On Albion’s Auftral bounds, on Suffex ftrand,.
A range of rocks defend th’ adjacent land
From vile invaders, and infulting waves;
Indulgent nature, whom fhe loves fhe faves.
Erft Seven Cliffs, but now three Charles’s call’d,
The fatal place where once the Dutch were maul'd.. -

The furrow’d front with vifage ghaftly pale,
Frowns at the billows of each boift'rous gale;
Friendly informs afar, of Beachy Head,
A fhoal of rocks to mariners a dread.
(o] ﬁluﬂ:ly fight ! a fpeedy death to touch,
Full oft experienc'd by the found’ring Dutch,
‘Who vent'roufly look o’er the bending brow ;
Pigmy-li_ke they feem to thofe below.

eafaring fowl of num’rous forts here throng,
Both for their refuge, and to brood their young;
And when furpriz’d, each have their diff'rent cry,
Altho’ in difcord, yet in harmony.
On the broad thoulders of thefe cliffs there lie
The faireft dowos e’er fac'd the azure fky; .
- "Ha Where
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‘Where a rich carpet o’er the fame is {pread, !
And num’rous flocks theieon are yearly fed ;

Whofe filver fleece, and fweeter flefh exceed
Banfted, or Bagfhot, or fam’d Colefwold breed.
Near, on the eaft, there is a grateful foil,
Which well rewards the tiller’s care and toil.
Fair fmiling meads, where once a briny flood 3 ’
Fine glad’ing fields, whete a fair city ftood, -
Eaft Bourn now call’d, whilom Anderida. S,
But mouldring time the hardeft flints decay; '
Here’s fcarce ohe mark where the old ruins fay 3.
The footfteps dim, the hift’ry.dark to trace,
‘The fea, the downs, the wield concur that it’s the place,
- But not to trifle with {fo old a tale, .
Here’s what will more the reader’s ear regale;
‘This fertile place in plenty doth produce.
All the fubftantials fit for human ufe.
Fowl, fith, and fruit, the feafons ftill fupply,
‘Their luxury, not want, to gratify,
1f from the top of this ftupend’ous height, -
You dextroufly let fall a pond’rous weight,
The time obferv’d, one-eleventh of that ('is plain)
‘The found requires, for to return again.
Now from the data draw your confequence,:
You’ll find the height of this great eminence.

The Prize QuesTroy by Mr. Turner.

Could I (unfkill'd ip verfe) fuch lipes jndite .
As would the fair pn:ag ble’é,fg,, rd qf?’ﬁei write,
And unto B-:gh--n (as ¥ now do here) .-
Send a prize queftion for th’ enfuing year:
If he gppraves, ten diaries are the claim
Of him or her, who truly folves the fame.
P In the annext triangle 84D,
The fides are given, .as below you fee; .
Upon the angular point £ as center,
A femicircle, whofe diameter L
Is thirty feet exa&, defcribed there. | "
Now, ’tis required ta draw two lines, that each
From both the givep points B, D, may reach, _
To fome one potnt in the circumference -
Of the faid circle (put F for pretence). See the fig. to
And fo, as that the anﬁ}e BI'P b the folution.
‘The greateft that is poflible, may be.
To find this, various methods may fuffice;
But he who.purpofes to win the prize L
Muft prove gimfe]f {kill'd in afts matﬂemgn‘c, .
And folve it by equation call’d quadratic.
: * BA= 40, AD = 53, DB =355 fect. Quef-

[
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ng/lz'm:' ay'wned”.-

1. QuesTioN 193 ar-g/'w.ered by the Propofer.

THrongh the axis: B », and any two points infinitely near
" each other as r,r,draw : .
vwo planes Brn, Bsn, cat-
ting the bafe in the lines.
rn, sn, and the plane of
the hyperbola in the lines
o;, q¢, parallel to the axis e/

e L
The ratio of the As 77, . 9
Bog, to each other, is eom-_ </ \
pounded of the ratios of A Z i
AntivoAnrs,and Anrs L7 -P

‘toABrs,andofthe A Brs™ & : e
to A Bog, that is, of the re .
ratio of #¢3 to mr®, andof - - . . . . .
nrto Br,and of (Br* to Bo*,orof ) nr2 to nt*. Whence
Anti : ANBog::nr:Br. Andfince Anrs:ABrs::
nr: Br. Thereforethe Anrs—Anti:ABrs—ABog
t:mr: Br. Thatis, areatrsi : area orsq :: nr: Br.
And fince this always holds for any fmall correfpondent
parts of the circle and the conic furface, it follows that the
wholes are in the fame ratio. Hence this theorem,

As the radius of the bafe : fide of the cone :: fegment of
* the bafe : forface cf the fegment of the cone.

And the area of the fegment ¢ Av (e will be found to. be

904°38 fquare inches. ‘The anfwer.
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. Mr. Ri. Dunthorne’s Anfawer to the fame:- - -

‘The curve furfaces of cones may be confidered as made
up of an infinite number of infiaitely aarrow annuli, whofe
radii are in arithmetical progreffion; and the cofines of their
fegments equal.

Let r =radius, d = 3'14159 &c. and b = the cofine of
any indefinite fegment, then by the aritfitetic of infinites, -
. p b3 385 587 356y o _
dr 26‘ TR a0r® 7€~ 57677 &c.=the

arch of that fegment. N

Put R=An, B=Cm, A= Ap, C=AC; and let e=

the infinitely fmall breadth 'of one-annulus. Then wild
Bie 3Bse sBe ssB% .

dre—2Be —— — - —_ — — &g
] -0 3rr 2074 567° - 57678 -

= fuperficies of any indefinite annufar fegment, conflituting
the curve furface of fuch conjc fegment. - :

" Therefore fuch cirve furface will be compofed of an infi-
nite number of fuch feries, having B conlg:nt, and r, in-

creafing in arithmetic progreffion, from B to its greagelt R,
., dR2C -

and T = the number of terms. Confégquently —
b = . -
aB*C BiC * B:C . BsC .. BsC

2d = 2BC +.3R'A7 354 MY - 2083H

BC _ BC . sBC . sB%C .o

. S6R5 A s6Bs.A4 " .576R" A §536874 +, c':'

the curve of fuch conic feigmen‘t, which from the numbers

i0 queftion 177, gives gos {quare inches, the anfwer nearly

the fame as the propofer’s above. ’ LI

. If we fuppofe r = radius, and a =% verfed I,iﬁe'o.f"aﬁy

indefinite fegment of a circle ; we fhall, by ‘the arithmetic bf
N o . 7 Y. Pl

of infinites, have 2§ + aRTATC + 7’]’.:6,— 1 ATC +=

158 .3
. - . 840B7F
319/4{'0 __ 5419 126'

T > + &c. = the curve fuperficies of
30080B% 35481687 e

of fuch conic fegmeat, in numbers above.

- 3
s Lol

no ’QgES~
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No.g;. JQUEsTioNns ANSWERED, K

I
.

Ij. le STIOK 194 anfwerediby- the A'utbar J.T.
Let CD be the line fought. Put A4S = 30 = #; M-S

=zo-’-.71, = a
GE = 866 =b; Elg_z,.’ [ :
SB=x, AB "'t—x, BC
_], FB=ft—x—a+42z
=m—x+42 .

AS b : Z:iy: T-FB'

And, by the p property ‘of the
e xpfe, tt: B tt-—-xx
 ttnn— mr:xx

— =y, Ergo

. fttan —ett ,
x = J—-—t—.—!l. Put »
nn

o Lt L
=tt,.r=—. Then x =
nn '

#/r—syy. Or, putting for
x its value, and tranfpoﬁng,
”ii'.%ﬁ:lﬁ =Vr—iyy; and {quaring the parts, mmbd
+zml&z—zmbzy-t—bbzz—zbzzy+zzyy bbr—>bbsyy.
Put g =4bs42zz, zp_zmbb+zbzz~g bbr—mmbb
~bbzz—ambbz. Thenwehavequ——zpy._g ‘And

exm&mg the rout, )- 2 F ~/ £+ Z 2 - Hence it is evi-

“dent that \/ 4L + —L- is ‘equal to ‘the -differente’ of the

“double value of' s that is, of the lines +C B and — DH,
or CK. Laftly,GE*:GF*:: CK*: CD% which is o
_be a maxitpum; which i in fymbols will be, when the value

of 7,7p, 3Bdg are reftored, - - :
bﬁ+zz+4b4r;—4mm54,_454:zz__8’”5‘_!?4_4“’72
bSssH2b4szz4bbzé

‘And, dlv[dl by 45, and fubthtu,tmg letters for the k
udntities /?3 lz+lz’—-—fz3 -+ ﬂ ¢ xnowa
‘quan s T hir i — in uans, =o.

‘Tt evident thit t!‘us,w?l} énly produce an equation of the
.power, by which the value of z comes out = £ £,

“Mr. Lord finds™ the length of th; fence 3203 chains ; One
16%a. 34p. The other 273, x1; 20p.

Metones,
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Merones, by a curious and fhort procefs, finds £ D the
fence=33'84; the greater fegment 1561°45; the lefler 323°5x1.
From a geometrical conftruétion I-find the numbers nearl
as follow: £ F=2'65 chains; GE =86; SB=1243; BE
=2'88; CD the fhorieft fence 33725; CB =1815; Ep=
1723 AB = 18'0; FB = 5°38. And the content of the
fegment DAPC D = 28a. (i r. 38p. The greater CMINDC

=159 % 1, the fhares; and the whole 388 1 3g.

1L Qusstion 195 anfwered by the Propofer:.

The center of the ivy will be found to lie without the pe--
riphery of the oak at thie bottom 055, and at top ‘ox s parts:
of a Z)Ot; which doubled and added to thie diameters, at
bottom 3°11, at top 1'03. Then the fruftum’s length on the
outfide is 30'01, and the angle with the baie is 88° o' 52",
The circumflrence at bottom g¢727, and at top 3235 fe‘eg.
Then a line Being drawn through the extremity of the top
diameter and parallel to the central: live is a mean arith,
proportional; which muliplied By the number of twifts 36'02
gives 23472, which let be one leg, of a triangle, 30°0r the
other, with the angle between them 882 o’ 52”. The other
fide will be found 235°3 feet the length of the ivy: Hence

" the content:of the ivy is 80'87 feet, three-fevenths.of which

.is 34°6; the content of the tree with the ivy growing into it
.8 =102'1; confequently 102°x — 34°6 = 67°5 fett, the real:
+ content. of the tree.. , ol

Merones’s Anfwer ta the fame, ;

In the cone compleate&, let s = the length of the fide,
¢ =the circumference at the bafe, 4= the diftance of the
‘fpiral threads, z = the fpiral line, and » = the diftance from
the vertex to top of the firft helix ortura. :
Thend:o::x: ‘7’:, and :":f-df- vioxs %‘= a fmall
fpace the ivy moves round. And let the hypothenufe line

. . — - _‘J'I cex’x
the ivy moves round in be = z; then z = x4+ oo

= %Jd:;: + xx. And;ﬁndmgthe fuent,. 2 == 839°76
the length of the fpiral ivy. Hence the con " t'of thé ohk

= 102102 ; of the ivy = Br'6925 feet,. ! .
Foriens SRRy ) IV Quts-
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* IV, QuEsTioN. 196 anfaered by the Propofer.

As ro1: 175'62 11133 ¢ 22899 leagues: The port failed
from is in 595 ‘north lautude. .

A 54° 38" weft, Cs»° o
‘The courfé of %B 4 47 weft. }dxﬂ' long. 0 35 ¢ Req.
C 40 10 ealt. 4 179

V. QuesTron 197 "”fw"'f by Mr. Rob. Heath..
Yet AB =1000="5, BC=12000= ¢; €D =3000=4d,

Eﬁ'; s 4000 = f; an;;ljleta_. _
e diameter, . radius = 1. P D q'

‘Then a¥
s ..s-ﬁ_s.ABEA;

1 fr f_s.ums

. T
i s.ABA'(‘.’: BEC hythenatureofacxrcle.
j g_s.zaED..AcAD
The

*IV.QuesTion 196,

ﬁe reafor of the proportion, in. the above original folation, -
for ﬁndmg the diftance (228+99)
between the extreme ports, will
clearly appear from the annexed
figure, in which P reprefents the
port failed from, and 4, B, C the * -
ports arrived at by the rcfpc&:vc
thips. For, fincethe £ C= £ 4PB . :
by the queftion, and the Z A com- B c
mon to the two As APB, APC, A '
therefore the third angles are equal,
aud thofe tﬂ.«mgles equiangular. Hence theh PB (102): P4 (! 15°61)

: PC(133) : AC=1228'99. And in like inanneras AC : AP

: : AP : AB. Hence the perpendicular and the- angles are eafily
found.

Hence alfo the problem will be eafily conftruéted. - For it is odly
téking 4 C.a fousth propostional to the theee given lines,
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The £ BEA+ LCEB= £ AEC whofe fine =2 /%2 —2<
+ fJ%é; and the £ CAD + L DAE = LCAE
whofe fine = %’J‘.’%'ﬁ_‘. fJf_”_;_:if; then fiy as
t:l::% Zia::—tﬁ+f¢-\/g§;—bb'=5\/aa—:-;ﬁ'+
c,/i‘f;:!—b =AC. Andast:a:: gJa_a;—_a;ﬁ‘*
{Jaa;dd :.dea;ff'*_f\/‘%:';ﬁ = CE.
- But 4C* 4 CE* = AE* by 31 Eucl. 3, which is in'al-

gebraic terms,

id— 200 4 agp o I A

__abbee Jat—arbh—adcc -+ bbee C — TE
=22 et aben) — |

Whence by reduion-and the converging feries z is foundi
= 6646316, &c. - - . K
_But the diameter 4/E or radius /9 may be more expe~
ditioufly found by a table of natural fines (which is an inven-
tion of my own) by finding out four chords, in the propor-
tion of the chords given' .78, BC, CD, DE. By a few
. trials, I find the angle .49 m, under half the chord = 8¢ 39% .
the next lefs to a minute ; and 8° 40 the next greater. The

operation is thus:
L Nat. fines

g

Take C 839 0 o= 13503'981 | 840 0 o= ‘ég
angles Y 17 30 rg 33 =2x1503°981 § 17 33 23 57==ax pegd
corre- ) 26 49 13 11-=3X1503°981 | 26 53 32 40=73X @ §~.
fpond.( 36 59 2 so=4x1503:981 | 37 3 5943 =ax ne

. I — (A 3

89573514 90 85“9} i

Comp: 0 2 24 46 diff. Sub. 89 57 35 14 dif.xxaxs

Say, as- 11’ 21" s* to 60", fo is 2" 24" 46" to 12" 45” to'be
added to the nextleffer angle : Whence 8° 39 15 45" is the
true angle /@ m; confequently 179 18"25"30” = angle
AQB; and fince /@ B is an ifofceles triangle, the angle

B=4BQ=281"20" 43" 15". By trigonometry, {ay
17%18" &c. (2974:929 N.S8.) : 100q :: 81% 20 &c. (9886161)
1 331;'358‘: A9Q. Whence AE = 6646°316 the diameter
required.

Confequently the greateft area of the polygon #4BCDEA
#.=-14567°640 &c. very near the truth.. The



Ne. 35. QUESTIONS ANSWERED. %9

The fame anfwered by Merones.

&n the laft figureproduce the lines 4B, CD, and let faH
perpendicnlars on.them from C and E.

When the area is:the greateft poffible, ’tis plain the angies,
ACE, ABE, and 4D E muft be right angles, therefere
the figure ABCDE is to be infcribed in a femicircle whofe
diameter is /E. Let AB be called ¢, BC = 4, CD =,
DE =d,BP=3x, AE =u. The As ACE, BCP, DEq are
fimilar ; therefore 5: x :: «: %:EC. And b : A/ 0h—xx
::d: %Mbb—xx = Dg. And byEuacl. IL 12, x:’;" =
ccdd+ ’—?vm‘ =CE*. And ga+bb+2ax

= AC*. And byEucl.1. 47, AC* +CE* = 4E*. Or
gu=aa+bb4cctdd+ zax+ “‘&sz—xx:

b
g5t aax+ 1;—‘-14/3&—”, putting ss for the known

quantities. . Hence we have ss 4 2ax + ﬂvbb—-‘xx

b
=£i¢"' +bbdd+abcdwbb— XX . Which reduced gixés

xx )
x=1795°0355; and AE = 6646'31856; and the greateft.
area 314567°718%.

Mr. Walter Trott gives the diameter 6@46'3I 3 area 1456740,

Mr. Robirgbn' not confidering it in afemicircle) 14247150°542 |
and Mr. Bird but 14202859. Mr. Tatton 13693100, Arith-
meticus 14567°64. M. Colburn fays *tis 5920875, agreeable
to M. Oracle. Mr. Dorking 14567643, Mr. Forfler 14561638,
Mr. Lovatt alfo folved it. Mr, Thacker’s number is 14567°560,
angd he fhews that the figure muft be in a circle. ,

V1. QussTion 198, &y Mr. Mafon.

Let a be the time a heavy body requires in falling from
.the top of the clifl; then -:—I = the time that found requires

s b= 3 ¢ =968 feet..
to move thaf fpace; & = 16 feet; c =968 fe . Then
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“Then baa = i—‘: per queft. and 11624 =ca, which di-

vide by a, and it is 1142 =c; therefore ¢ = xf_b= 5's

feconds, the time fought. Then 5°5 X 5°5 X 5 = 484 feet, the
height fought. But if 5 = 16xs the anfwer .is 481°417.

Nat. Percival. If found move x142 feet in a fecond, as by
late authors; then the height fought is 611°434 feet.

Col. Dagger’s Anfwer. ’ -

The defcent of a weight,* and motion of + found,
If agreed in one fecond of time to be found ;
By the numbers annex’d, as the moderns ailow,
Then the anfwer to Mafon hereunder we fhew. .
And the height of the rack will be found to appear,
Two hundred and twenty two yards very near.
The procefs let Chriftopher fhew if he pleafe, -
Tll not fcare the ladies with 4’s and with B’s.
. ¥ Weight falls 16 feet 1 inch. 1 Sound moves 1143 feet.

Mr. Powle ufing the laft data gives the height 670°148 feet.

Mr., Mitchell (found’s mot. 1140) anfwers 6678 feet.

But taking the modern data, moft of my correfpondents
give the true anfwer 670 feet = 223 yards 1 foot, °

The PrizE QUEs TioN anfwered by Mr. Rob, Heath,

In the triangle ABD, there is given 4B =40=8, AD
=53=c, BD=55 = zd,
PS=30=1f.

Make PSS parallel to BD;
. draw m C perpendicular. In
the center C defcribe a cir-
cle, to touch the given one
at F, thro’ the points B, D;
the point of conta& F, from
which lines muft be drawn
to B a?td D tlo €°“%§'?:e. the

eateft angle, which is a
1gnraximum.‘ Draw CA,CD - B nC D
and Ap the perpendicular of
.the triangle. In order to in- :
veftigate the center G, and the lines BF and DF, find the
perpendicular Ap=36'4342=mg=h; gp=.Im=10991
=g;andletgl=a. : .

' Then
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- Then per 47 Eucl. 1, 4/'aa+dd =CD =CF; Vaa+dd
+Sf=AC; and wgg -+ bb+2bataa=AC=+waa+dd +f.
Whenee gg + bh + dd — ff + 2ha = 2 f+/aa + dd by invo-

lution and tranfpofition, or 4+ 2hz = 2f~/aa+dd by
fubftitution. Whence 22 + 7 /fi 7= ?};‘Zi—;}f And
a = 5'10647: confequently /€ =42°97. Now the A ACm
and _1pr are fimilar, mC: AC s Ap : Ar = 37°687;
C— Ar = #C = 5283; whence Fr = 22°687; Br =
26'139; LCAm =15°1Y3; L rBF = 43°9¥; BF =
22°9x; DF = 4102; £ BFD = 100° 30’ a maximum.*

The fame anfwered by the Propofer.

In the laft figure draw 47 perpendicular to BD, and C»
perpendicular to 4», and C ¢ perpendicular to BD. Put
Beg=ars=m, AF=15=0b, Ap=1364a=c, pg=nC
=1rr=d; andCB =(F=x,Cg=np=y. Thenis -
CA=b+x, and An,:e.—l;:y. - C

Sxx=yy+ mm,
Andby 47 Eucl. 1, {bb+sz +xx=cctacy+yy+dd

Subftitute for xx its value yy+mm, and then b6 + 254/5y-+ mm
+yyt+mm=cct+a1cy+yy+dd. Pt n=cc+dd—
bb~—mm, then 2b4/yy 4 mm = n+ 2cy; and, involving,
4bbyy 4 abbmm =rnn-+ancy+ sccyy. Laftly putap

. 4nc _abbmm—nn, _
—4d¢'c-—4bb’ and ¢ = 4cc—4bb ,thenyy+zp]_q‘.
And, extraing the root, y=#pp+ g —p = §'1; from
whence the angle BFD = 500° 30'. :

' Anfwered

*Prize QuesTiIoON,

This problem is very eafily conftru&ed in all its cafes, viz.
whea the angle is to be either a maximum, or a minimum, or a
given quantity. For when it muft be a given quantity, it is only
defcribing on " the given bafe BD a fegment of a circle to contain
the given angle, which fegment will cut the given circe in two
points, cither of which will do. When the angle is to He a maxi-
mum or a minimum, the circle BF D muft touch the given circle
P FS refpe&ively below or abeve the vertex A; which is very
well done in the 1ath prob. of LAwsoN’s ABOLLONIUS on
TANGENCIES.

Diary Math. Vel. I1. I
4 .
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Anfwered by Merone's.

Draw the lines Ds, Bs, Bo; then the angle BFD or
BoD = BsD + s5Bo; whence BFD is greater than BsD.
To find the radius, let Bg = b, pg=c¢, Ap =p, AF

=y, Cqg=x. Then will BC= CF, or /b6 + xx =
sec - ppt+2prx+xx—yr. Thence ce+pp+apx =
bb+rr4arvbb+xx. And (puttingss=cc+pp—

bb—rr)ss+ sz:zf:Vbb+xx. And léﬁ]y -:—%x:q +

APSsx = 4bbrr—s4. Whence x = 638716, and FC=

2919, and'the £ BFD =100° 32'. 2.E.L

. ‘The prize of 70 Diaries was won by Mr. Ri. Gibbons.

" Of the Eclipfes in 1738.

There will happen but two eclipfes this year.

The firlt of the fun on the sth of February, at fix at
pight, the fun being then fet, 2nd invifible tous. -

The fecond on friday the 4th of Auguft, in the forenoons
the feveral calculations for divers places are thefe following,

Calculated



SES.

Ia

No.3s. Ecrir ﬁ
Calculated by Beg. |Mid. [ End [Dur.Dig.
From Aftron. Car. Coventry |10 711 7{12 ¢|. 43 35
By Mr. Chattock, {London 9 48fro 55|12 2|2 14 4 13
Scien. Coventry | 9 42|ro46{1x 522 94 of
Mr. Leadbetter, London 9 s7ltx 2]12 8|2 10(4 s
Mr. Hulfe, Coventry 1o ¢ixr 7(12 82 ol4 o
— Fr. Leadbetter’s T'ab. Lond. | 9 s7{to 4x|x124|2 24 6
* Mr. Bamfield, Devonfhire. 9 56{ros57|1x 582 213 40
“Northampton | ¢ sclro sxixr53/2 3|3 34
Mr. Cooper, < York g 54/10 ST|T1 481 53°3 4
London: g 53|to 56]12 olx 73 45
Mr. Hughs, Fhnt - g 5¢10 45 |11 4c|r 5013 48
Mr. Sparrow, BuryS.Edmond’sfio gftr g{rarifz 2|3 45
Mr. Lord; Leicefter- g ssltr 1|13 ofr 5|3 31
Mr. Barons, St. Ives; Cornwall | g 48|10 53{11 59} 11|4 18
Mr. Wilfon, Morpeth 10 1|r1 o|1z o1 59[3 30
Mr. Facer, Wattlington ro 6{rx 7|1z 8|t s8[3 43}
Wr. Williams, Middleton Sto: | 95011 1|12 6|2 164 10}
Mr. Hampfon, Leigh, Lancath. [i1 ofiz 1{ ¥ 2|2 2[4 30
Leicefter 1018ftr 2012 c|2 6|3 16
Mr. Wade, < Jerufiulem 2 2| 315 4 4l2 12]1 42
Gibraltar 9 20[to 2|12 34{3 14[3 42
London 10 glir xo|12 12|z .3]3 36
Coventry to 7jir 7]12 8j2 1|3 35
Mr. Dorking, < Norwich oxxfrr 122 13fz 2|3 35}
Yarmouth ro 13frr 16{12: 192 613 37
Yoxford roxxfir 13fi2 142 3|3 36
Mr. Forfter,. Branlfpagh 9 solix oliz s|r 6|3 11
Cleobur 10 1lir .x{1z 2fr 13 37
Mr. Brown, {Londony orsfix1sizz 17}s 3‘3 45
London sorzftr 13|12 18}z 63 37
Mr. J. Bulman, < Carlifle 1o 2Jir ol12 6]z 4,3 o
_ - (Deptford |10 12f{r1 13|12 18 2 6];3 38
Mr. Withnalt, Namptwich' ~ | ¢ 48|10 45|11 45} 573 5
New
*®* This Edipfc was obferved thus:
At | By Beginning [ End
h.m. s. | h. m. s.
Fleet Street,Q | Mr. Graham & . y
L.ondon } Mr. Short 9 59 20| 1x 59 36a.m.
Upfal And. Cclfius 12 18 §2 | 12 42 12 tr. time
Bologna Euft. Manfredi 10 §3 25| 1t 18 1 tr.time
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New Queftions.
I. Question 199, &y Mr, Tho. Bird.

A fpark having gain’d a young damfel’s confent,
He unto her father {ubmiffively went,
Defiring the favour to make her his bride:
Unto which petition her father reply’d, -
¢ X have a nice garden, whofe beautiful frame
¢ The form of a rhambus exactly does claim:
- ¢ In which is a {quare infcrib’d {o by art,
¢ To touch the four fences alike on each part.
¢ Each fide of this garden, fo pleafant and fair,
¢ Eight chains and three-fourths of a chain does declare;
¢ And alfo the fquare in the middle inclos’d,
¢ Each fide of fix chains is exatly compos’d.
¢ Now tell us the garden’s true area from hence,
¢ And I with your praje& of love will difpenfe. .
¢ But if your beft judgment defective appear,
¢ In nrarriage you never muft compafs your dear.
Now therefore kind ladies, come lend us your aid,
And fhew Cupid’s captive to compafs the maid !
Produce the equation quadrat.c with care,
Nor fuffer poor Strephon to bleed in defpair..
For if your affiftance you long do negle&,
His hanging or drowning you {oon may expe&.

II. QuesTion 200, &y Mr. Ri. Lovatt..

Tt was the ninth of June my friend and I

Orie evening late went forth to fpy

‘Thofe heav’nly bodies which to us appear,

Like blazing tapers, wand’ring in the air.

‘Then ftraightway we a fuppofition made,

‘Thro’ boundlefs zther, and it was convey’d

Round the celeftial orbs as {wift as theught,

Viewing thofe wond’rous works by nature wrought..

Three ftars among the reft, their rays of light

feem'd to enlighten the dull fhades of night;

‘Their diftance from each other as we took,

.Inferted are i’th’ margin of this book.

‘Their angles alfo, at the zenith made,

From thence we did their altitudes invade.

But here we ftopp’d, no farther could advance,

Qur theorems fail'd us, and our works were chance._ h
e
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The altitudes therefore fair ladies give
In the next Diary: and your fame thall live
W hile the terraqueous globe her orb fhall keep,
Or Adam in the filent grave fhall fleep. -

Civen 4C = 67° 28', BC = c
60°0', .4B = 40° d'.

The angles ADC = 148° 6,
CDB = 121° 54'.

Required .4D, CD, and BD?

[e]

III. QuesTion 201, &y Mr. Chrif, Mafon.

Suppofe a thip fet fail from the latitude 51° north, and
fhape a north-weft courfe, and fail without interrupticn,
Where willit at laft arrive, and how many leagues run?

IV Qussrtion202,.5y Mr. Tho., Cooper.

In a northern clime, two * hills fublime
Artrad the diftant fight;

Th’ excefs of one, ’th’ margin’s + fhown, .
Above the other’s height. .

If from the {ummit of each mount
A line extended be,

The length thereof you muft account

. Juft fixty miles and three; R

Their fite is fuch, This line will touch, .
And reach the earth’s furface;

And the cuntad, it is of fa&,
I'th’ intermediate fpace.

1 pray difclofe the height of thofe?”
And alfo at what time

The radiant fun, on each of them,
Will firft begin to 1 fhine.

& The bi bheff hill is-in lab. 65 deg. the other i: 64 deg. 30°'min, -
4 Diff. perp. beight s19 yards; car. ra, 6580000,
$°On the winter folface.

1y Vi Ques-- |
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V. QussTion 203, & J. B. S.

A ball of lead hanging from the top of a hall by a ftring, .
drawn over a pulley, which is 20 foot long between the cen-
ter of the ball and pulley, is fet a fwinging: The moment
it begins to fwing, a perfon, holding the other end of the
ftring, begins to pull it, and draws up the ball, and conti-
nues fo to do, at an uniform ratio of 5 feet in a2 minute, .
until he has pull'd the ‘ball quite up to the pulley. ngere,
Hov; many ofcillations will the ball make before it reach the:
top?

VL. QuEsTioN 204, & Mr. Mafon,.

Soon after -a hard gale of wind, fome perfons ftrolling-
along fhore, upon the look-out, found a large cafk ju
driving athore, which proved a piece of old Jamaica rum:
‘They foon boarded it, and rackeg off forty-one gallons, aid
filled up the calk 4gain with water, and acquainted fome more
of their party with their fuccefs, who went and racked off
the fame quantity of the mixture, and filled it up again with
water: In like manner.it was ferved fo twice more; and at
laft, by the proof, there was found 25713 gallons of rum.
remaining, the reft water. How much mthe whole piece -
contain, and how many gallons.of rum was drawn eut at:
each evacution?

The Prizs QuEsTioN, by Mi Ri: Dunthorne.

Let AFK be the conchoid of Nicomedes, which is. cor--
tinually approaching nearer. to the
line BC, yet if continued ad. infi-
nitum could never meet; which at-
firft fetting out to generate the line:
AFK, the diftance B.4is 16'inches;
and the diftance BP is 24 inches-
from the pole P to the afymptote
BC. Tt is required to find the dils
tance of F, the point of inflection of
he curve,. from-the line BG?

(%]

Rucflions
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Queflions anfwered.

* 1. QuesTion 199 anfwered by Mr. Rob. Heath,

ET bztﬁe fides 4B = BC, &c. = 875 chaifs, 3¢ =.

ef = fh, &c. =

6 chains ; then 1t is- evi-

dent ez =2z f= 3 chains

=c: Let Bz = «x. By

fimilar As, x: ¢t x4¢
x4

:Tx c=Ao. But

Ao + Bor= AB* by

_ 47 Eucl. 1, which.is in-

"xxAa2axc+cc
—_

N

algebraic terms
xx

By redu&ion xx + cdl*
- 20x.X xx 4 cc = bbxx:
by'comp. (3 and extrac-
tion xx 4 cc + xc =
x&bb +cc = 9°25% 3
whence the equation be-
comes xx— 6258 =—cc.
By comp. (3 and extrac:
tion a fecond time, x =

Xecoet-
‘xx + 2xc'+ cc = bb..

B

F
.G"

== 4/9'765625 — cc + 3':7.'5 =4 ;l or 2725 (according to the
ambiguity of the queft.) hence the area of-the rhombus
or garden ABCD = 73’5 chains = 7a. 1. 16p.

Tte
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The fame anfwered by Mr. Hen, Travis of Wirkfuorth.

Ere&t the line B E perpendicular to B, continue the
line 4 £ till it cuts BE at F, let fall the perpendicular BG,
which is equal to zf = a; call fF, x; and J B, y; then
will ¢ f= b—y: Now it is evident that the rectangled tri-.
angles,-Ce f, FBE, and' FG B are fimilar, and that (cf and
Fi: B are equal, becaufe ¢ f =G B; hence per 47 Eucl. 1,
fB* 4 BF* = fF*; that is, yy +bb —aby+yy = xx
= bb—aby+2yy; and fe: fC 1 fB tfF,ora:b—y
tiyrx, v ax =by—y, and — 2ax = — 20y 4+ 2yJ.-
bb—aby+2yy = xx. Now if for—2by+ 25y weput
2 ax, its value found, we have.bb—24x = xx, orxx.+2ax
= bb Hence xx +2ax + aa =bb+aa; *> x+a=
Vbb Faa 5 9253 ax =by—yy, or yy—by = —ax,

- and yy— 875y = —18'75; then yy—8'75y + 473752 =
— 1875 4 4737523 3 — 4375 = ¥ — 1875 + 43757 5
~y=35. And the aga of the rhombus-= 7a 1r. 16 p.*¥

1L QuEs-

* 1, QUESTION 19g. °

Produce the fide 4D of the rhombus both ways te meet the
oppofite Qdc fe, fh, of the fquare, produced, in P and @ ; then:
will PQ be =14D: For, ¢f =210, and-Pe = 2 4r (becaufe
ge=1yr), Pf=124o, and by fim. As, PQ =24D. The
problem is therefore rednged to this, To apply a given line P9,
(or 24D) between two lines fe, fh, given in pofition, and-to

afs through a given point g3 which is one of the problems of
APOLLONIUS Concerning- Inclinations, and which may be. thus eafrly
conftructed.

Conftrudtion. .

In.fg produced take fR = 24D the given line; and draw:
RS || gh; take alfo g T fuch that the re@angle fTg be = RS*;
then will the center T and radius RScrofs fe.and fbin P and !
which will be the points required. R

Demonfiration.

Since fTg = RS* = TP*, *» Tf: TP :: TP : Tg, and"
confequently the As TPf, TPg are fimilar by Eucl. VI 6, *.* the
LTPg="the LTfP= LRfSor L fRS; in like manner the
Z TQP= L RfS; confequently the A TPQ is fimilar to the
AfRS; but RSor Sf=TPorTQ, valloPR=fR=24D.



Neo.-36, ~ Q{unsrwﬁs Answrsxnn. 'Sy

'

,II ngs-non zoo, ly Mr. RobcrtHeath

o (AC=67°18"=a) a | 5 2 C ADC = 148° 6'=d;.
59 9BC =60 o=b 2 CDB = 12y 54 = ¢}
B AB'—4o o=c z B8 ADB = 90 0 = I..

‘Wherce by trigonometry.is found the angles CAB=69" 3g >
ABC = 9e° , A’CB 44% 7. Let x = BD. -Then by

fpheric trigonom. £ : 1 :3 Xz i:_- =s. LDAB.

Let s = fine angle C'AB and # its cofine.
Then mx/”_”—?-'s £CAD., Say d:a 1

: c—xx nx — nax
ﬂl\/ - Vct—xx—-—‘?——DC Now.

%he.{mé, L ABD = JZEE:‘%; Then fince 2 ABC
= aright angle, therefore the complemcnt'vof LABD =
—\/ = Z DBC. By fpherics, e: 6 : x’s/l-:—‘—":.

:hl\/r—” = DC—-—Vcc—xx — 22X \Which

ce 1i—xx cd
equation {reduced, and mrncd into numbers, will be
[ S, . 1215692852 %
2°549528 ¥/ 4231758987 — x x — 945629 X% = ——==s=—..
S I—xx ..
Solved, x =*47477, &ec. . . .
' DB=28%27 61°39' ) are thealt,
Whence gCD 40 58 gWhjzf:::$-§49 2 gofthe ftars:
AD=129 29 ) P 60 31 )required.
N. B. Thic nethod is univerfal, when the. givm angle ex-.
ceed a right zmgie.

The Prapgfer Mr. Ri. Lovatt’s Aufaver.

Put b fine of 4B ~ = by fine of the- £ ADB; p = cofine:
.AC; d=fine BC -+ b s. LCD B y~s, ABC:n and m =~
s coi'ne a=s. L ABD.  Then'ab = s. alt. AD. And
ma/1—aa—am will be =s. £ DBCy. and nd/1—aa
—amd=s.CD. Hence this analogy, as radius 1 : cofine
AD = a/1 —aabb :: cofine CD =
A zanmd* W/ 1—aa — aamm + aann —nn+1: p..

Therefore.
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Therefore 1 — aabb x 2anmd* /1 — aa — aamm +
aann — nn 4+ 1 : =pp. Which gives 4D = 29°2¢’,
BD = 2811, CD = 40'50; whofe complements-are the:
altitudes.

.”“ III. QuesTioN 201 anfwered by Mr. J. May, jun.
: of Amficrdam.

The fhip will arrive at the north pole, and the leagues
run, will be the length-of the loxodromic, beginning at the
-Iatitude of 51 north, and ending at the pole, after havin
performed infinite revolutions about the faid pole ;:the lenigt :
of the faid loxodromic will be 1278'56 leagues, fuppofing
the earth to be a true fpherical figure ; and the ciroum-
ference according to Norwood's obfervations, likewife the
fhip infinite fmall.

The fame anfwered by Mr. Walter Trott, per Corollary
to Prob. XII. Stone's Appendix. i

Suppofe a line.drawn infinitely
near to PB; then may the tri-
angle’ made thereby be looked
on a re@ilinear; and making #m
radius, s will be the fecant of
the courfe, and ¢ = P4 = P2B;

Am=y; and m»n = x = fluxion
of the diff. Jatitude ; then per plain
trigonometry, R : fec. courfe ::

x ¢ y. Hence, taking the fluents,

"3 = fecant of the courfe multi-
“plied by x, divided by the radius.
‘The thip’s diftance failed is 170308
Ieagues, and then coincides with
the pole..

’ ‘ ) Mr.

*III. QuesTION 20T,

A Complete Inveftigation of this queltion may be feen at Quefl.
18.0f owr MATH. MISCELLANY.
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" Mr. Tho. Bird anfwers thus

The fmall decrements of the f; iral, or the diftance the
ftiip runs while it paffes through {inall, but equal angles of
longitude (as at every o'ox deg.) are a feries of gesmetrical
proportionals continued decreafing and ending in o, in the
pole : whofe ratio (1'ooox7452}together with the firft or
greateft term (0°57736) and laft or leaft (o) being known
the fum of all the feries or langth of the {piral is eafily found
= 3309 minutes of a degree, or 1103 leagues; wh.ch may
more eafily be done by fluxions. However it may be folved
to a geometrical exadnefs by this eafy and known analogy.

As the cofine of the courfe co. ar. o'150518

To diff. lat. 780 leagues — 2'192095
So radius — - - 10°000000
To dift. run 1123 leagues 3°042610

After the fhip has paffed threugh all the degrees of longj.-
tude, and is arrived to the fame meridian itfelf, it will be
but 4°632 minutes from the pole, according to artificial tan.

ents for Wright's meridional parts being made from falfe
ecants, are not to be trufted) after which it wil] be no de-
viation from mathematica) exaétnefs to fuppofe the remain-
der to the fpole a plane, in which ¢afe the proportion of the
velocity of the fhip's a;;ﬂro.ach towards the pole, is nearly
s 10000000 t0 181571, fhe in the next round will be but
o'oo841 min. from the pole, and the next revolution falls
into the pole i:felf, contrary to what the ibgénious Oughtred
fuppofed in his Cir. Prop. of Nav. p. 37. -

. i
Mr. Chr. Mafon the Propofer anfwers in this manner.

Let P denote the north pole, .7 the place whence the fhi
fet fail, .4mP its courfe, 4P the meridian, and B8P, cﬁ
two other meridians infinitely near. N, a parallel ‘of lati-
tude. Let 4P =co.lat. =4, r=rad. ¢ = cofine of the
courfe, Bm = a; AmP = x = dift. run. Then by plain

. .’a..b.éf_‘l-—b"— —_ e

.trigoncmetry, @ : c Ui S = =
leagues.

The fame anfwered by Mr. R. Dunthorne,

Since parts of rhumbs are every where to their corref-
ponding Parts of the meridians, as radius to the cofine of
the courfe, it will be S. 45 : rad. :: co'2s leagues (the

ift. of s1° from the pole) : 1273'14 leagues the anfwer.

This queftion was alfo curioufly folved by Mr. George
Brown, yun. :

IV. QuEs-
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*IV. QuesTtion.202 anfwéred by Mr. Rob. Heath,

- Let r = earth’s radius = Co = Cq = C» = 698
yards; d :;idi&'. moulntglizs hefig};lts ? 6980000
= 119 vards, x = height of the

lnwei? K:ountain + eai tgh‘s radius _J{ H
=Cm! Thenw/sxx—rr =gqim,
by 47 Eacl. 1. v
. A§ain Vix+a2dx+dd—rr
=M q; but Mg+qm=63 miles s

= 110880 _yards = b. Confe- Pad
- quently ¢/xx —rr —b = — bh— 4
Vxx+axd+dd—rr. Reduced, xx +4dx = '4_
bb X .
=+ b'—-——'b_:;d. In numbers » x4 119":48713529707626‘7,

&c. Solved, x =6980164'68 yards; confequently.the height
of the loweft mountain = 164°68 yards; that of the higheft
= 28368 yards. .

The time when the fun firft begins to fhine on the higheft
mountain (/M) is when he cuts the tangent to the earth’s
furface (SM) below the horizon (HM H) the angle HM S
{Found by trig.) = 31 min. alfo he firft begins to fhine on the
top of the lowelt mountain () when he cuts the tang. ( Mz2)
be?ow the horizon (AmH) the L MmH = 23 min. Now if
the fun’s refration be allowed for near the horizon =33,
the angle HMS will be =1° 4’; and angle HmM = 56 m.
which the fun is below the horizon of each mountain when
he fir{t fhines on their tops. v
- ‘The hour or times will be found by fpheric trigon\(;metry;

thus, at roh. 8 m. 38s. on the highe{t mountain, at 1oh.
am. 4s. on the loweft.
~ N.B. Sunrifes in lat. 65, at 1oh. 35m. 16 s.in 64° 30, at
roh. 22m. 56s. This thews how much thofe are mi(iaken,
who fuppofe the fun would firfk fhine on them, nearly at his

rifing.
Merenes

.
Al
* IV. QuesTion zo2,

In this problem we have given the bafe Mm, the perpendicular
Cgq, and the diffcrence of the fides CM ~ Cm; whence tha
A GMm may be cafily conftructed.
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Merones gives the higheft hill 283'69 yards, the lower
164°69 ; fun rifes on the higher at zoh. zzimin. on the
lower at 10h. 14} min. ’

- The Eropofer, Mr, Tha. Cooper, fays the fun appears on

the higheft at zoh. 21m. 125. on the lower at 10h. 13m. 125.

V. QuesTion 203 dnfwered by Mr. Ri. Dunthor'ne.'

Let a = 20 feet, 5 = 4 minutes, ¢ = number of vibrations
which the pendulum whofe length is 2 makes in the time &,
and ¢ = a fmall particle of ime. Then bsc:ze: ?:
‘number of vibrations which the pendulum 4 makes in the
timee;and b:a:ie: 22 = portion of the ftring drawn

b
up in the time e; then will a—‘-'b—e = length of the pen-

dulum after the firft time 03 4~ 1%’- = that after tke

fecend time ¢, &c. And ';CZL = O of the number
Xo—e :

of vibrations in the fecond time e. Confequently its fquare -

root = pumber of vibrations in fecond, e. In like manner
ce

VMhxyb—ae
ce

Vbhxa/b—3e

= number in the fourth, &c. Whence "tis

manifeft that the number of vibrations in the feveral times ¢,

as above, are a feries of frations, whofe numerdtors are
equal, and their denominators are {quare roots, whofe fides
are fingle powers, decreafe in arithmetical progreffion from

6, and o= the number of terms. So that by the arith-

metic of infinites, 2¢ will be the fum of all the terms in the
feries. But c = 97, whence 2c =194, the number of vibra~
tions required. . '

The Jame anfwered by the Propofer L. B. 8. Tycho.

1 obferve, that the anifwer refults to'this, viz. Fo find the
length of a pendulum,’ which remaining invariable, fhall
make the fame number of vibrations in a given time, as one

Liary Math. Vol. 11, K - does,

= number of vibrations in thé third time e.
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does, which is continually lengthening or fhortening, in
fome: given ratio. This I find to be 5625 inches nearly;
wheretore the number of vibrations before the ball reach the
pully will be about 200. :
Nete, The ball is fuppofed to be a point, and the ftring a

mathematical line, andp the ofcillations performed in fimilar
arcs.

. Mersnes fays, the ball will make 194 ofcillations, bein
twice the number which a pendulum of the whole length o
30 feet would have made in the fame time.

" Mr. Tho. Bird anfwers 194°49 vibrations.

VI. QuesTioN 204 anfwered by Mr. Rob, Heath,

Let b=a53%5 =25°2935528 gallons of rum left in the cafk.
¢ = 41 gallons, the ﬁquor drawn off each time.
7 = the number of times of drawing. And
x = the quantity of neat liquor the cafk held:
- 2

N X — .
Say x:x—g::x—gq: : =rum left at 2d drawing.
x- g\ x-—ql3 : ‘
x: xq 11 x—g -ch—- = rum left at 3d drawing.
3 ¢ ' ~
2T L, L, X i
X i x=—g i =rum left at 4th drawing.

* Whence it is evident, that the quantity of neat Jiquor,
left ar any number of times drawing off, will be umver-

fally i

Mo
B3

- 4
; confequently X —Z =23. Reduced x—gq
XX

3 .
= 4+1%. In numbers x — 41 = 2°1426x°7% ; folved,
Jaccording to a new method of managing exponentials] x =
124°671, &c. . ) ’
: Now, if each ?uamity feft in the catk, at any time of
drawing off, be fubtrafted from the quantity left the time

fv'ereding, the neat rum at each ume drawn off will be
ound ; and is as follows: - i

Rum drawn off 1. 41°000
) 8. 27°516
3. 18467 galio?s .
4. 12°394 \ Total 12467,
add gallons left 25293
Mr. T. Robinfon, Mr. 7. May, Merones, Mr. W. Rubins,
Mr. El Colbourn, Mr. jf. Badder, Mr. Waller Troit, ;rm.

O



No. 36. QUESTIONS ANSWERED R
Tho. Cooper, Mr. T. Woodward, Mr. . Parminter, Mr. 7.
Prickard, Mr. Paul Sharp, Mr. E. Verrall, Mr."J. Bir
Mr. Powle, Mr. W. Spicer, Ms. Rob. Cookey Mr. Forfte:,

A.B. Mr. Hitton, Mr. Mitchel, M1. Young, Mr. Williams,
" Mr. G. Brown, Mr. Ballard, Mt. Duntharne, Mr. Wade,
Mr. Lord, and others have given trueanfwers to this queftiop.

The Pr12E QUEsTiON anfwered by Mr, Hen, Travl;g.

Let FB and 4B (in the fcheme to the queft.) be called
$ and ¢, the abfciffa and ordinate x and y; then bbec + 2bccy
~+ccyy— bbyy — abyyy — y4 = yyxx, will be the equation, ex-
.prefhng the nature of t.lns curve, &c. :l‘he ﬁr'ﬂ: in\ﬂuxx.ons,
abecytaccyy—abyy—6byyy—ayly=ayyxxtaxxyy;
again lly an unifcirm velocity ccyy —6byyy—6y53y =yyxx
+ ayyxx =+ ayyxx—+ xxyy; and from the 1,2, and 3 fleps
wef havey? 4+ 3byy = 2bcc. Therefore y = 1270885 the
anfwer,

Anfwered by Mr. J. May.

Put /B or DF = 16 = a, BP=24=3, BEor DM
==x, and EF=y. Then by the fimilar triangles DM F and

PEF, wehave DM=x: MF=s/aa—xx:: PE=b+x:
"EF =y, Mulrirlyine extreams and means, and dividing by

o xad - % x34aabxx
x,have,:——.ﬁx___. _._t—.——;

; in fluxions y =
: xxay/aa—x¥

== .

. aath—agaxy —3aahxxxxx
again y = peialuld
. A’ — 3 Xaaa—xx

x3 4+ 3bxx—2aab = o; by means of this equation the
value of x may be found by the fection of a parabola and
circle. But if brought into numbers, and reduced, will give
x = 12°0885 inches for BE ; being the diftance of the point
of infleion of the curve from the afymptote. '

. This prize queftibn was taken from Infinimenss Petits par
"‘Mar.de I’ Hopital, p..65, Paris edit. 1696, or Hay’s Fluxions,
p- 91, and isin Stone’s Fluxions, p. 87. Simpfen’s Fluxions,
p.-87. . -

“The prize of 70 Diaries fell to the lot,of Mr. Ja&n‘Wi}&;red.
g ~K 2 Of .

=o0. Then is
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© Of the Eclipfes in 1739.

1739

' Within the f;;hefe of the earth’s orbit will happen five
‘eclipfes this year; three times will the moon in her wander-

if:ﬁ

_courfe interpofe and hide the fplendour of the fun from
ing on the earth or. its atmofphere; and twice will the

“edrth in its courfe, fo fall in a line berween the fun and
.Jmoon, 3s to hinder her receiving the ligit fbe borrows from
sshe fun, to enlighten the earth by reflection.

" ‘The firft eclipfe is of the moon, Jan. 13, at‘night. -

-

Calculated by lEeg. Mid.|Ead ur.| Dig,
- ¥ram Aftropomia, Coventry | § 59{11 acjta 4a {2 42{6 40
- Mr. Chattock :g London . } 924{1r of12 35 {3 1|8 o
"~ { Coventry) -
Mr. Leadbetter for Lo'nd on | 932|10 42 1215 (2 42{6 23
S London | 9 57|11 26{x2 §4 |2 57|17 &
Mr. T. R°b‘"f°“’é‘_Ne;wcaﬁ. 9 51|11 2012 48
Mr. Ra. Hulfe, Chefhire 9 32{w0 42 15 |2 436 23
Mr. T.Cooper,“’ellmgbor. 9 4<6> 1 stz 3: 2 506 53
( London 9 36|13 XTI R 4
Mr. J. Canton, Stroud - | 9 27|10 s2lx2 :17} 2 506 51
’ Cleabury { 9 54|

. ‘ \London ™ j10 4
Mr. W. Brown, < Jerufalem {12 26 2 42|16 39
¢ Barbadoes| 6 5 -

’ . Ifpahan 137
Mr. J. Wilfon, Morpeth 9 28] 1¢ 40|6 ar
Mr. Sem. Bamfield, Devonth. | 9 39 $c]6 s3
Mr. T. Glafpool, Wimnchefter | ¢ 297 2 4316 31
, ... Norwich | 935 2 426 23
Mr. Rob.-Cooke, Newcaftle | ¢ 583 2 46]7 ©
Mr. N. Oats 918 54]6 33
Mr Geo. Forfter, Branfpath |10 10| 12 3216 41
‘Mr. Ed. Dale, Sunderdacd  Jro 10 2 32]6 41
Mr, Schoolcroft, Hovingham| ¢ 55 v s3l7 1
- MR E. Silborow, Buntingford 0 s 47|17 6
"Mr. Jo. Benwell, Highworth { 91§ s sOl7: @
"Mr. Tho. Williams T -1 9 9] 456 30
Mr. Cha.Facer, per Hamftead | ¢ 32 16 36
Mr. Sparrow, Edmundibury | ¢ 35 2 42/6 31
Mr. Tho. Wade, Leicefter 1o 55l 1817 7

g
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The fecond eclipfe is of the fun, Jan. 28, st motdinvifible,
The third eclipfe of the moon, July g, 4 aftern. mvﬂfbleI
The fourth eclipfe is'of the fun, July 24, at 4 afternoon.*-

Calculated by ' Beg'.}MJ'd. Erd|Dar. | Dig.
Aftron. Caroline,;%gvz‘ntry . 13 23°4 3315 32|2 14 7»1;
R ndon 3 4°4 19|5 272 23{7 2
Mr. Chattock, SCoventry 2-54,4 105 19[2 2+}7 28
Mr. Leadbetter; London $ 104 22{5 29|2 8|7 6]
Mr. Robinfun, Néwcaftle 3'20 4 34l5 42(2 2° | 32‘
Mr. Hulfe, Londpn 3 10'4 ;25!5 30{2 2.7
Mr. Cooper, Weflingborrow 3 12’4155;5 33]2 2|7 43]
" CCleobury |3 18 4 28:5°32]2'1 |+ 16
Mr. W. Brown, { Coperhagen |4 16's 25 6 27/2 112 472
) -~ ( Paris 13 494 565 582 ' y|: o]
Mr. Wilfon, Morpeth 3154 27 573512 2¢ |7 ‘10
Mr. Bamfield, Honiton 337448 5 55|12 157 18
Mr. Glafpool, Winchefter 3“_8}7'20 5262 18]7 5
. o cvsafa

. The fifth eclipfe i.s of the fun, on wednefday December 19,
in the morning, beginning before fun-rifing,t -. - I .
: - Calcu-

. _* This Eclipfe was obferved at Wittemberg by. J(-)H. FK1zD.
WespLER. : o : S
The Beginning — — gh. 15m. 308.Y 3 ,,-
The End o= == == 6 27 20 }P"'M? .

t The End of this Eclipfe was obferved in.Surry-freet, London,
at gh. 1m. 45s. Ap. time, by Mr. SHORT. : : .
A ComeT" v R
‘Was, ebferved ‘this year at Bologna by EvsT. ZANoTTI, and
from his-qbfekvations he deterrhines its Elements thus for a Para-
bolic Orbit. * ~ o BT
" Place of the Periielion -~ o5 %1t
~Defcending Node - ¥V a5 18 )
Inclin. Orbit to the Ecliptic 53 2% U
‘Was in the Perihelitn June od. oh. som; 7 =“i-
—— Defc. Node July 38 4 57

The Comet’s motion in its ‘proper orbit was Retrograde; and’
its Perihclion was between the Orbits of. Mercury ,gnd‘\(cnué.-,{ts
diftance from the Sun Leing ‘69614 parts of the Eacth's Mean.
Diftance, Chat g A o

[
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. . Calealwed by. . |Beg.{Mid.[End.|Dur.|Dig.
Mr, Leadbeuter, London. |8 10]8 48] 9 30[1 19]2 10
" Mr. Robinfon, Newcaftle 7 4218 9} 9 30|t 7|2 9
M. Cooper, Wellinghortow - |7 59]8 38} 9 18|r 192 15
Mr. W. Brown, Cleobury 7 5618 32§ 9 1x|r 15|32
. Mr. T. Glafpool, Winchefter 18 7|3 46| 9 271 20|32 _
. Norwich 8 12|18 52 9 33|1 21|2
Mr. I’}Pb. Cooke, Newcaille 18 18|38 48] 9 38|1 19|32 18
Mr. T. G. Forfter, Branfpath {8 8|8 47{ 9 28|1 20[3 2
M. %g Dale, Sunderland 8 8|8 47]-9 28|1 21{3 3
Mr. W. Schoolcroft, Vienna |8 41]9 24|:0 11|1 29|32 3¢
Mr. J. Benwell, Highworth :
Mr. T, Williams 8 4|8 44] 9 24|r 20/2 18
Mr. Cha. Facer 8 218 390 9 17{x 14’2 3
Mr. T;. Sparrow, Edmondfbury|8 11|38 sc| 9-32{1 2x 2 7
Mr. Tho. Wade, Leicefter 7 36|8 2c] 8 35lx 41 8

1 @nﬁxon 205, &y Mr. John Turner.

Where Derwent’s ftreams with gentle murm’rings glide,
Kifling the flow’ry banks 6n either fide, R
A lovely meadow lies, whofe fertile foil
Amplx rewards the painful lab’rer’s toil.
Fenc'd with tall fhady trees, a cool retreat
From the meridian fun’s intenfer heat.
Here, to relax -my weary mind, I firay’d,
And, as I walk’d, thefe ohfervations made:

The form of the abovefaid Fiece of ground,
A triangle obtufe, I quickly found : .
‘The lengths of whofe two fhorter fides I knew,
AC fourteen, G B chains twenty-two.
From (, a drain was carried on ta D,
A circle’s arch exa®, (as in the figure fee)
165 ‘ceniter 4, the radius is 4C. ‘
Laftly, the analylt I muft inform
‘That'the third lide 4B, as yet unknown,
Was to the arch CE as ten to four;
From whence the unknown fide he may explore.

See 2o Fizito
the Seluviom.

: II. QuesTioN 206, %y Merones.
If 2 cannon ball be proje@ted upwards in a direfion rer?

+ petidicular to the horizon, half a mil¢ high, and in the lati-
tude of 53 degrees; where will it fall? ‘
S . UL QuEs-

Y
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III. Qgtsno'ﬁ' m,b Mr. ']ehﬁ,@fav;tivm

There cgme three Datchmen of my acquaintance to-fee
me, being?}itely married; they brought their wives with
them, The men's names were Herdrick, Claas, and Corne-
livg’; the mom? s, Geertruii, Cattiin, and Anna: but I
forgottheynama of each' manis_wife, They told me they
Eﬂ been ‘4t matket to buv_hogs; each perfon bought,

ny hogs as they gave fhillings for each hog; Hendﬁx
bought 23 hogs more_ than Catrniin, and Claas bought 1y
more than Geertruii ; likewife, each man luid out 3 guineas
m:}re thaa his wife. I defire to know the name of ¢ach'man’s
wife. .

IV. QuesTION 208, & Mr, Hen. Travis,
- Given this, equation, viz." Axy +.Bu + 2 ~ € = g
exprefling the relation of the fides of a trapezium inferibe
in a circle whofe diameter is known to be 75 feet (or 4):
Required the fides feparately, and area, by a general method
that will refolve all fuch problems? - :
N.B. A= 1003 B=j5; C=1332246.

v. QussTion 209, b Mr. Robest Heath, -

. RSN

Togenious ladies of the Britith ifle, ;.. -

thofe mipds are fraught with {cientific mtai o _

eaown’d for virtue, wit, and excellence; . i
‘The admiration of the learned world: : R
Whofe bright refleGtions, fwift, like {ightning, piexee ./
The fecret pow'r, and hidden depth of things: -
Difclofe to light * this dark mylterious truth,
And diftant nations fhall yaur praife refound.

1
3 -VT’ . :
* xT] a minimunt, Duere x*.

VI. QuesTioN 210, & Mr. Rich. Dunthorne.

Sup?ofe a cafk in form of the middle fruftum of an hyper-
bolic {pindle, whofe length is 24 inches, bung diameter 30,
head diameter 20, and tran(verfe axis of the generating hy-
perbola 100 inches.  Required its content in ale gallons?

VIL Ques

/
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., VI, Qgssgl'xou 211 by Mr. Ri. Lovatt,

. Suppofe that in the fj herical tfi-
dng‘l?p??BD, there is }&cn AB =
80° 3', A D =60° 1d', AC = 40° zﬁx’,
‘the angle B4 D = 11° J,and DCA
o= B G A: What ate the fides DC and
A S

1

i f

<. VIII. QuesTioN 212, & Mr. Chr. Mafon.

There is a_triangular pie‘ce of ground, whofe center of
gravity meafures from each angle 12, 16, and 20 chains : Itis
required to find the periphery of the greateft infcribed el-
Jiplis; and alfo the’ content of each angular piece without-
t.hc‘.eflipﬁs?v o . ' S S

[ENF

"' The Prize QuesTIoN, & Mr. R. Heath.

Given the latitude of three rlaces, Mofcow-55° 30', Viennz
48° 12, Gibraltar 359 3¢, all ]yin%’ direétly in the fame arc
of a great circle: Thedifference of longitude between Vienna
(fituated in the middle) and” Mofcow, eafterly, is equal to
that between Vienna and Gibtaltar, wefterlyt Tt is reqiired
to find the trye bearing and diftance of each place from the
other, and the difference of longitude, according to the'con~
vexity of the globe? .. B ,

PRI . ' . N T

e . ]
[T IR T I R T 1

ir ' Queflions
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T

Vo

17 40
%uy?zam anf-wered

I. QuesTioN 205 anfwered by the Propofer, J. Turner,

ET AB=x, AC=14=1}, CB—u—:,c:-—bb..
288 =, Then the cofine of
the aogle B./C = “' 2 ; but the

arch CE = *4x =nx; and the ra-
dius = b; confequently the cofine

404

of the faid arch= b-’""" Ak

. 20 241)’
fl x

—
R T

’

&c. Therefore =%

= b — pxx + qx‘ &c. From
which equation by converging fe-
‘ries, the value of x comes out =
289443 : And the angle B4C =
47 degrees 17 minutes.

Merones anfuwers this Queftion thus :

Let the radivs #C = r, CB =} take an aich p, asneat
CE as poflible, let 4 = its fine, b= }ts cofine to the radius rs

an letp-l-z CE: andperqueﬁ.rp‘i-i-z""db' alfo

' — p— b —— i

the cofine 4P = & r_a,r—r+6r;+&c' :\nd
az

BP AP {'p+%z_26+_-z+.;-;z’—:3—;l——

fc. different fegments of the bafe. But by Ax. ath of plain
trigonometry, ¥p + 5z : s r ;3 5 —r : different feg—
ments. Whence ge have

5ap 5b
+== +zrr sap . +u

zsp sa . 6r3 —rr Y
-I-_ z+ z’+sb z""+51:p =R.

‘ " arr -2 0P )
Now



102 Lapi1es’ Diaries [Beightin] 1i4e
18cp
‘ T X 3'141592
of the arch P; from whence is had 2 = 1072496755 & = °
9°536464; all which fubftityted in the foregoing fcries, and
putting 4, B, C, &c. for the known coefficients, and rever{ing
2 - —

the feries, we fhall have z=-§—- B;f, + 1BC T 4 Rs3,
&c. = 0704043, and the arch CE = 11°5704043; and A5
= 28926011, - .

Mr. ‘Robert Heath

Now afflame p = r14: and then =thedegrees”

8ays, by a table of natural fines and a few trials, I find
the angle £.48 = 47° 21'; whence the required fide 4B =
28°9125, &c. The method of folving this by infinite feries,
which converges fo flow, renders it more tedious than ufeful.

Anfwered by Mr. Hen. Travis.

" Let CB=1%, CA=a, AP =y; and as in Simpfon’s

] _ 93 3vS-
Flux, p. 121, we have thearch @0 =y + Pl war g

2.7 4 24 11416 - E ar
+_z.4. XTL &c. an — = the fide 2F a1 99X

. v3 795
=g¢; from which take 9 (, leaves g —y— T T aasat
3597 = CE- which multipli 3 gives 32
T brat &c. = CE;, which multiplied by S Bives =
sy _sW Y = dr
s " aasar aaat &c. = AB, and per Eu\.l.. 1. 47,

aa—yy=CP*, alfo bb—-aa_+jy'= BP, or 288 +yy
= BP*: Call 288 =rr; then PB=+/rr +yy, or r+‘£—f_

4 y6 , . . .
,—-slr—} +A;37; &c. = PB; to which add y, gives r+y
T Ee + 1675 &e. = 4B e'nccr-fy+ ar
I =50 8y 8 Y e,
8r3 + 1675 &F'_ % 2 2.2.34% z.4a4"the‘:,e

2 N 3 4 5
fore ]-+-§;1+y—~+ T

Y &c, =
ar 2.2.3a* 8r3 2.4a% o
sqg—2r

Ef —_r; ::;'eiltiﬂying by 2, and dividing by 7 giQe‘s

W . P =2
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3 X ezéd
=z -.-’-:-;z_..z_f ..z_z..__—-ig—— -—‘i-—s,z—..—
’ 7r  49r*  g7xzad  Ix7xaral -
523 z4

777 x77 T oears &c. . j=9'46 and 4B =13'94.

N -

M. Nich, Farrer's Anfwer.

Let fall the perpendicular B0, on 4C produced, alfo £ ?
from the point £ then let r = 4F = 14, w= BC=122;
and put x =the arch of a circle, whofe radiusis unity, fimilar
to the arch EC; then rx=arch E C per fimilar figures; and
i = L X X g =Ep; and 7%
its-fine = r x x ey 50408.‘C'—E?’ and 2
5rXx _ mm +re

= 4B per queftion, and Z e =0¢ per
12 Eucl. 2. fubftitute 2 = "‘;——r, and 5 i:"—lm—:-;-:f; then

axx—b=0C s and per 47 Eucl. i, thz—aax‘+zb&xx'——bb
= BO; and per 4 Eucl. 6, #4E: Ep:: AB: BO, i.e.

x3 xS rx -
rorxx——4—%&c :: irx SN mm—aart+2baxx-bb ;
6 120 2

120

so40
chains required in anfwer. . :

-

7 }
— X & and the value of x = *82646; and .48 =28'9211

L @:z STYON 206 anfwered by Merones.

Let the ball be projected from .4, the time of its flight
will be 253 feconds; in' which time the - .

oint 4 will be carried to- B, .through a _Bf/r
pace 4B, of 23666 feet, by the earth’s i
rotation. Now the ball (carried by a com-
pound motion of its proje@ion and the
carth’s rotation) will defcribe an ellipfis
whofe focus is in the center of the eairth
in which the elliptic area ./77C = the
circular fetor A/HC: Or the area 471 4
= area B('t; but by reafon of the fmall
ratio of 75 to .4C the portion 2/ r# may
be taken for a parabola. Let .7C = 6 = 21000000 fcety 4B

=d
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’=d$45666 feet, rs = h=12640, a= Bt; thea will éf— =

2w T=as an = 4bd- whence g =424
yhxd a,and3ba+'4ba—4bd,y/hencea_sb+4b

= -‘{—; nearly = 3967 feet. Near 4 feet to the weft.

My, Hen. Travis's Anfwer.

The time of the ball's afcending is equal to the time of
its.defcending, according to the writers'on projectiles ; which
time call (x) and the number of feet a heavy body will fall
or-defcend freely, by the force of its own gravity, in one
fecond of time = 7. Then will nxx = 2640 = the feet in
halfamile; “ x* = 36—;3 = —:%f% =163'98 nearly, °* x=
12" 48" = the time the ball is-afcending or defcending; and
confequently the ball will fall near 4 feet from the place it
was projected.

Mr. Birdf{ays the time of the projetile was.65°32 feconds.

I1I. QUESTION 207 anfwered by Mr. J. Hill.

Call the number of hogs any woman bought x ; the num-
ber her hufband bought x + 7; money laid out by the wo-
man is xx fhillings; money laid out by the hufband is xx 4=
anx + an thillings. Equation xx +2z2x+nun=xx 4+ 63.
wox = 637;” - If n =1, then x =33, and x + 7 = 32;
hence fome woman bought 31 hogs, and her.hufband 32: If
n=1, then x =9, and x 4 » = 12 therefore fome other
woman bought 9, and her hufband 12: If n==7, then n 4 x
=8 *. fome woman bought 1, and her hufband 8. Confe-
quently Heodrick bought 32, andhis wife Anna 31

Claas  — =~ 13 = — — Catriin ¢
Corelius ~— 8 — — — Geerruiix

An[wered by Merones.

. ) Men. Women,
For the perfons put 4, B, ¢, P, -2, R,

. Hogs a, ¢ y, e—c,a—b, u,

. Moneyaa, ec, yy, e—cl*ra—b *,uu.

Let 5=123, c=1x1. Compare B with @, then per queftion
ee—a—0o'" =63 thillings; that is, putting e =@ 4-z; 243
+2z
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4 zz 4 4643 = 592; therefore 2 = 3= 63

now ’tis evident the laft term cannot be a whole number ;
therefore z in the firft term muft be an even number, fo

the laft term —%3  muft be the half of a whole number ;
224 46 6
3

63 — .
let iy =v.. Whence z= = — 23; hence v muft be

either 1, 35°7, 9, 21, or 63 : From each of which is had -

@ 54,33, 14, 22, 2;} . And again comparing C with P, then

e 32, 12, I3, 8, s 8
ya @ == N y 12, &, o,12, 82
yy—ee+22¢=184; and we find {e 2 10, 11, 20, iz.
Whence ¢ muft be the fame in both {uppofitions; there-
fore ’tis 12, if the queftion be poflible in whole numbers,
But fince the other two perfons 4, R, muft be compared,
therefore 22 — uu =63 : From hence a = 32, u =31, ¢ =
r2, and y = 8; but comparing the men and women in any
other, manner, it will appcar there is no other anfwer in
whole numbers. Thercfore Hendrick and Anna, Claas and
Catriin, and Cornelius and Geertruii, are man and wife.

The ﬁme anfwered by Mr. Rob, Heath.

Let x = the hogs bou?hl by either Hendrick, Claas, or
Cornelius ; then xx will be the fhillings they coft, and
x x — 63 the fhillings their wives hogs colt, which (as whole
hogs) muft always be a fquare number ; becaufe the fquare
root of the fhillings laid out for each parcel is equal 10 the
number of hogs. Let x — y = the fide of that fquare, then
xx — 63 = xx —2xy 4 yy. Coufequently, by redudion,

x = 9—:—;—4-; whence we find y may be

¢ o83 bought by th

b ¢ 32 ) bought by the ( 3x

3 Cox:l;eq. n% men, coupled € 9 > bought by their
7y *—= 8) with 1 ’

- Wives.: Whence are joined Hendrick and Anna, Claas and
Catriin, Cornelius and Geertruii.

Myr. N, Farrer
Obferves, that the number of hegs the three men and their
refpective wives bought will be expreffcd by three pair of

sumbers, the difference of whofe fquares muft be 63, Now
Diary Math, Vol.1I. . L all

,

22 +46°

-
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. all the whole numbers whofe fquares will p oduce this dif-
ference are 1 and 8, 9 and 12, 31 and 32 ; therefore 8, 12,

33, the men bought; 1, 9, 3% the women. - .

1V. Question 308 at/[fweréd by the Prqefer.‘: )

’J:y::z:z—l=CE. Hence B

d
— vy — 2297 <
b3 djzﬂ’ o ¥ J{M 22J) = BE,

'zz::z Y or a/adzz — 225 =ED,

sz:;;ﬂ?ﬂiz:wz =BD,

VdﬂJ‘X‘ uuxx-‘-vd‘uk'—xxl"u:BD; _D '."
/Ixy+Bu+z=Cs per queft. A
z=0C— Axy—Bu; which fubftit. for z.
: piindotn
Vddxx—uux¥ A dduu—xxuu=
C— Axy — Bu x ydd — yy +
Afddyy —yy x C—Axy—Ba™".
Here we hiave one eguation including
three unknown %umti«tles‘, and yetthe O
ueition is truly limited ; and to be re-
fclved as the following queftion is.

T 259% e s \i-st

.Given 2yx + uy +4ux—-‘48x—-x - AN\&

. Quere X, 5 and #?  In fluxions,
ny';c+4u\;c = 48x-—zx:?,

e 2501MY __ 2592uy. -
2y% - —L—-uu” 0, and — —-= = o+ 4ux = o.

From the firlt, fecond, and third fteps, by common algebra
we get x =12, J= 6, and 2 =3; and by. the very fame
inethod of reafoning, the fides of the trapezium are found to
be x = 60, y= 72, ¥ = 45 and z =213 and the area = 2106
fquare feet. This trapezium may. be placed 4 or 5 different
waysina circle, which I have proved by a large geometrical
projection, and every way juftly contain the remaining chords
of the circle, and meafvred, amouint to each the fame area
2106 fquare feet. (1) In the firft fig. the feveral lines are
obvious; and the diagonal BD = 75, multiplied by the half

_ of the two perpendiculars (CE = 39'65, AF = 36°52) will
. . . give

~
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%vg the area-as above. (2) In the fecond fig. BC =y =72,
.BD=z=21, DA=x=60, and AC=u=45. Andthe
diaﬁ_onal DC (= 74°¢6) multiplied by half the perpendiculars
(4F =3575, and BE = 202) gives nearly the fame arez,
(3) In the third fig: y is the line CB, xis B4, z is AD, and
uis x. The diagonal BD = 70’01, the perpendicular £¢ ==
16'6, Ce = 43°1 nearly; and (4) in the fame fig. z is repre-
fented by BO"; 2 by 0.4, and x by 4C; the diagonal OC is
ne?_r]y 74°95, which by the perpendiculars give the area as
efore.

. Mr. Paul Starp has foupd the fides 72, 6o, 45, and 21,

in anfwer.

Mr. Tho. Robinfon gives the fides 72,2,-59, 9, 48, T, 20, 7,
nearly true. In this queftion it does feem to appear, that
the number of quantities fought exceed the number of given
equations, and (as my ingenious correfpondents have ob-
. ferved) is unlimited. But I prefume fince the numbers given
" in the queftion, viz. £ =100, B =35, and ('=432246; and

the four numbers.fought are together obliged to extend the
¢hords of 360 degrees, and the diameter of the circle is
- given; it may be faid to be limited; but K fhall rather leave
it to the fpeculation of thofe ingenious perforis who are
pleafed to appear in the emendata next year, :

V. Qg! $TION 209 a»ujwerea; &y Merones.

?;- M d N » . r L.,
x =a :hrhimum, Therefore :3‘ x log. T minimumi;
— 1 e . L — e H
whence 1":: T x xlog. T4 yx- Tx=o0; oralog. x¥
! . }
+1=o0. Andtherefore hyp. log. x7 = — §. Andtab. log.
of AT = § % ‘434394 F = 3'782853 Therefore 7 =
‘60653, and x = "22313. . .

' ot

- ..The Propefar, 'Mr;‘He,ath, anfwers thus.

Its log. js 'a minimom. . Let 3 = x, the expreffion will
become y? ; its log. = L.y x 3y, fluxed, yy+L yxayy =o,

Reduced, l. y = — %, confequently L. y3 =L x = —3;

Whence the natural number correfponding thereto is =
'"'31310’ &c. and accurately, which is the value of » re-
quired. .

o La N.B.

©
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N.B. This problem fhews the difufe of Mr. Simpfon's
feries, (at p. 165 of his Fluxions) for finding the number an-
“fwering to any hyperbolical logarithm : For inftead of con-
4 b3
e PP E L .
.verging, it diverges in many cafes; as ifx3  were a mi-
nimum, /.x = — 6; and x =¢00247873, &c. Here it di-
verges very fwift; but converges very flow in the former
cafe as to be ufelefs.

VL. QussTion 210 anfavered by Mr. Rob, Heath,

In the hyperbola, there is given the tranfverfe axis in the
Jure = roo inches=p, BC=15=«, *
D=wnG=10,Bm=5=6,GD= B
mH=r2=c; letx=FBo,andy=0h P
required. By the property of the curve, Mg :
PHbxbicciiptaxx HE B FIA

i
~xx+px=p‘;_:b X byy, and x= X & 471 Q

Jfﬁ?+£;;—éx byy — %p; @ — x = a4 ip—

./gpp +P_;:_6 X byy = oG =’bd. (putf:a-l-{p,

=" :: ,b X 8) ; it is plain thefluxion of G 4 x into the area -

of the circle whofe fadius is 44, is equal the fluxion of the
[iadefinite folid generated by the rotation. «fthe curve (B5)
about G5 ff+3pp + 89y — 2/ Virr+ 57y i X 14163;
whofe fluertt is 314316y x fF+ 397 4+ 3141653 x § (let
3 248
=31416) — fpny — 2fngr? + zfng!y — 22y +
‘oo 37 §p° Cio7pt .,

2/7K%%  &c. and if ¢ be put inftead of 5, in the ex-
preflion, we have the folidity of half the cafik = 6754°8
inches, true to a decimal; confequently 13509°6 inches the
‘whole content, or 47°893 ale-gallons. . - )

‘ Merones’s
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S T T . [
R Mcm&'m -

Let the femi-tranfverfé €4 = r.= 50, CD = a =63, the
:e,&angled P4 =pp =515, PE=
g=1a; =ad+rr, cF 3'14139;
CB =fx, GE&I'...DB..T: a‘—x,.b? }‘T\E :
or GD =y, Then per conics, g4 : &
PP i §7 ¢ F¥AF] Whence x =

~/rr +%y}'; ad BDr =5 . D LB4 o—d_

= dd*%yj-uqa \/rr +£§%’-: Therefore DB* x cy

cddy 4—%’;’ 3~y rr + 22 )y = flux. folid AFGD
revolving xjourgd.GD,; put L# 2302 585 log. w;

and write ¢ for # in the fluent, and we fhall have c.a’a'q 4
| e— a

$eppq—caq VT T pp — —ol L = half the calk =

6754°88 inches, and the whole = 13509} = 47907 ale gallonse

Mr. Farrer, Mr. Turner, and Mr. Travil; have alfo curie
“oufly wrought this an{wer by a different procefs.

ViI. QuesTion 311 mﬁwcﬁd b Mr.R. }feath. :

Given o o  Sines = Cofines
AD =60 16 | ‘86747 =05 | ‘49147 =c | L DCA =
AC = a0 21 |'ba745=d |"16210=F{ ACBH
AB =80 3|°98495 =y | '17278 =4 | Required DC
LDAB =173 o|9s630=s |29237=¢ | and CB? -
It muft be noted that D'C and € D are not two continued
arches, for fo the queftion would be over-limited and ab-
furd, but fides of different triangles. Let x=cof. £ D.4C,
o/x— xx its fine, radius =1. Then (per Anderfon’s Theor.)
bdx + cf = cof. DC; itsfine ¥ 1 —bdx +cf1*, Bytri-
gomometry, 8. DG :8. L DAC :: s. DA :s. DCA =
IT—Xxx —
—_— Ni f.LCAB=xt —
WoTra ev e k1=,
its fine x5 — £4/1 — xx, and by the aforefaid theorem
L; , - dgex
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dgtx + dos /T — xx + bf = codng CB. Whence -
&1 —dgtx+ dgsa/i—xx + bf1* = its fine: Per tri-
gonometry, S.CB :8. LCAB ::5. AB :s. LACB =
x{":-ts/:ﬁ‘ X _;5J YT—XxXx
V:—dg{x+dg: Vx-xx+l)f;’ £ 1—bdrtcf*
By redu@ion, 1 — 5dx —cA\* x x5 — f4/1— %A % g%
-.-,-'_b_b.x 1—xx X 1—dgtx +dgs/1 —xx+ b ’, In
pumbers; T — ‘561643% + ‘3791a1)* % )
941907 ¥ — *287969 VIi—xz = g5 X T—%x X 1 —
28647 x + "609934/ 1 —xx : 41316751*. Here x [by a new

method of folving equations] is found = 870, &c. Whence
DC="4900=129° 21", and BC ="8086 = 53° 58, Q.E.L

“Mr. : Turner obfetves the fcheme is falfe drawn, and fo
makes no queftion at all; but corredting it, ahd utting b =
reétangle s. 4D, ACy ¢ = their cofines ; d = retangle AC,
AB;f=col. g =3. AD; h =5. AB; m =s, L BAD,
n=its cof. ¥ = cof. £ DAC, o/x — xx=its fine. Then
the fine of BAC = mx — n4/1 — xx, and its cof, =
axtmy1—zxx;cof DC=bx+¢; cof. B€=dnx+
dmy/1—xx+f. Sine DC=«/1—cc—a2bx— bbxxy3. BC=
& 1-ddnnxx-adnfx-[f-ddmm-r-ddmmxx-a2ddnmx-admfy/ 1-xx.

—cc—achx —bbxx 1 1—xx 21 ggs — S8 EEXX
Ast—ec u:bx. bbx?c ! . ¥ gx I —cc—2bcx —bbxx
={fquare s. £ DCA. Again BC* : L BAG* :: BA* =

gL =—2Lxx —
< D‘qdi’, (.?onfgquepdv 1 —gc—abex —jpbxx

bhmmxx - 2bhmnx 4/ 7 - xx -4 bhnn-bnx

& - ddunxx - adnfx- ff - ddmm < ddmunxx - adnms o/ 1 - x5 - 2dmf o 1-xx *
which when al] the terms affeéted with 4/1 — % x are broughg
to one fide of the equation, and involved, will produce an
equation of the 8th power; in which x =<87719. Confe-
quently the £ DAC=128% 42 ; BAC =44°18"; fide DC
=2¢°1¢'; and BG=53° 59'+ }

.
oY
s
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% VIII. QuEsTION 212 arxjm&d,

~ There is no folution printed to this queftion this year H
but in the Emendations in the next year the Diary Author
fays the printer omitted it for want of room, and that of
feveral who anfwered it, Mr. Hi/l’s numbers for the fides of
the triangles are 347151, 28'521, and 19°549.

Again in the Emendations in the year 1744 he mentions it,
faying that Mr. Heath had fully anfwered it at firft; and
that Mr. Fames Terey now puts the fide fought = x, from
one angle to the interfedtion =4, another =¢, the 3d = b;
then x = &/2dd +2cc—bb: Whence he gives the fides
34°176, 28844, and 20; the area = 288. Then 1:°6046 : 3
area of the equilateral A : area infcr. circle. Hence area of
infer. ellipfis = 174124, and each angular piece = 37°95 3
diam. infcr. circle 1088 = copjugate of the ellipfe; longe(t

* %0°36. .
The

* VIII.QuESsTION 312.

The method of finding the fides of the triangle may be thus ¢
Put x, y, and z for the three fides, and a, b, ¢, (= 12, 16, and 20)
for the diftances between the angular points and the center of gra-
vity; then, becaufe the lines 4, b, ¢, if produced would bifet the
oppofite fides, and are each ;— of the whole bife&ing line, by a

3 g —fzr =93,
known theorm in geometry, we have {xz +z3 Iy =.gpz'§
B Yzt —fxr =442
the fum of thefle being taken, and eleared of fractions, we have
xx 4 yy+ 2z = 3aa 4 3bb 4 3cc [which is a very curious
Theorem]; from this laft cach of the three former equations being
fubtra@ed, &c. we have ’

Lx=pf2bb a0 —aa = 4413 = 34176,
y =288 4 2cc—bb = 44/51 = 288444,
.z ::V;;T-}-{bb— ¢ = 44/25 = 2o.
OTHEXRWIse. Or the triangle might be eafily confiru®ted. For,
fince the three lines drawn to the center of gravity divide the whole
triangle into three equal parts or triangles, and each triangle being
equal to half the fine of its angle at the center of gravity drawn
jato the produ& of the two fides er lines about it, thercfore the
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The Prize Quss T1ON anfwered by Mr, J. Turner.

Let P reprefent the pole of the world ; M, Mofcow; V,
Vienna; G, Gibraltar. Put x =

f. LGPV"LVPM VIi—xx
.E:xtsﬁne-fneGP =b; of PM ' 2

' =rc; s.LGVP—u

the rectangle of the fines of G'P
PV = d; re&&. of cof. =f; r
angle of the fines of /P, 1’ 4 s
- g; re&. cofines =4, By Andcr-, ' e
fons Theorem, dx + f = cofl.

GV, andgx+b=col. V M; as‘/'z .:b::Vx—-xx

: bz =fie GV, andnscof..-Vr—-bbzz asv:—-xx

c:: /1—xx:¢cz = fine VM, and its cof. = y/1— ez 2

-

Confe-

fines of the three angles formed by thofe three given lines are reci-
rocally as the producs of each two about them; but thofe fides
gcmg 12, 16, and 20, are as 3, 4, and §; thcreforc the fines of
1 1 1

the angles are as 3*4, —;—s and-:;-;; or as 5, 4, and 33
and fo univerfally the fines of the threc angles are always as the
three given lines. But the three angles about one point are equal
to four right angles of 360°; whence the problem is to divide 360°
or a circle into three fuch parts; that their fines thall obtaia the givea
satio. In the prcfcnt cafe theratios 5, 4, and 3 forma right-angled
triangle ; let it be ABC, then the fup- . ) .
plements of the £ s 4, B, and C, of thls c
triangle arc the angles requu-cd to be E '
formed by the given lines at the center
of gravity. For, with the center 4 and
radius A C defcribe the circle; then it is
evident that CB is the fine of the arc
DCor £ DAC, that AB or CE is the
fine of CFor £ CAF, and that AC is
the fine of the remaining quadrant FD
or L FAD; and thefe are refpeively
the fupplcments of the three angles of the triangle 4B C.

- 'The other parts of this queftion will be done as queft. 430 pro=
pofed in the year 1357, where the fubjed s refumed, and to which
Zherefore we refer,

™
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Confe tl
oniequently, s — ddxx — 2dfs—ff

. ddxx A dfx A ff=1—=bbzz, 2z = 1) .

— — aghx —bb
ggxxtaghx bb=1—cczz; yzz = {___3_5_{*_{713____

-And therefore thefe two are equal to one another. But 7%

= %g. ; fo the two terms wherein xx is found deftroy each

o . _cc+bbbb—bb—ccff
other. 'We have therefore x = ———— F—25525

=+969343 the cofine of 14° 13’ 27", and the difference of
longitude of Gibraltar from Mofcow 28° 26* 54",
Vienna and Gibraltar bears from Mofcow S. 56° 4" wefterly.
Mofcow from Vienna, north 44° 50’ eaﬁerly.
Gibraltar from Vienna, fouth 44° 50’ wefter: ¥
Viennna and Mafcow from Gibraltar, north 35° 16’ caﬁer!x;
Vienna is diftant from Gibraltar 16° 29’ = 1146 Engli
geom. milés; Vienna fiom Mofcow 11° 23’ = 791 miles;
Gibraltar from Mofcow 27° 52’ = 1937 miles. This anfwer
is performed.by a fimple equation——The fame wds an-
fwered by Mr. Rab. Heath the propefer, and by Merones.

. Mr. N, Farrer, Mr. Rob. Robinfox, Mr. H. Travis, Mr“f?
Powle, Mr, Fof. Young, and fome others, have alfo curioufly
inveftigated the anfwer to the prize queftion.

Of the Eclipfes in 1740.

Mr. W Sehoolcroft gives the Tranfit of Mercury over the
Sun, April 21, 1740, Invifible at London, but may be feen
in the weftern.parts of America. 'The beginning at 1oh. 22’
at night; middle 12 h. 41*; end 1 h. 1’ in the morning; dura-
ton 2 h. 39' ; apparent time at London.

Venus over the Sun, May 26, 1761 ; apparent time at York,

Jeginning at 2h. 26’ mora. middle s h. 30'; end 8h. 34".%
Within

* 4 TrANs1t of MERCURY over the Sun

Was obferved this year at Cambridge, in New-England by Mr,
'J- WinTHoRrP; who found the Internal Contat to be at gh..

im. P. M, April 21, app. time, - : ,

ra
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Within the fphere of the earth’s orbit will happen fix
eclipfes this year; three times will the moon i her wander-
ing courfe interpofe and hide,the {plendour of thefun’s rays
from falling on the earth or its atmofphere ;. and thrice wll
the earth in its courfe, fo fall in a line between the fun and

~ n1oon, as to hinder her receiving the light fhe borrows from
the fun, to enlighten the earth by refletion.

)

1. Moon eclipfed the 2d of January, at 10 at night.

Calculated by Eeg. Mid. |End Dur. |Dig:
: N .m,
¥rom Aftron, Car. Coventry |8 33 1118 |[3 48 hosz
Mr. Chattock, London 3 1235 |4 11 |14x
Mr. Leadbetter for London |38 1220 |3 50 [029
M. Peachey, Mildenhall |8 12 5 |3 56 [si- o
Mr. Bamfield, Honiton 6 920 |3 2 |16 54
' , London |3 3 12 27
My . Paris 3 12 37 ( ,
Mr. May, jun. § sAmferdamls 12 46 I3 55
o Coventry (8. 12 23
Annus Amanuenfis, :[,{gndogn.h 8 1118 [3 50 [2030
. Guifbrough |8 12 5} -
Mr. Robinfon, {\Vhitby s 12 7} 3 §8 |21 13|
. ' Cle(ﬁ)ury 8 12 18
London {8 12 28
Mr. W. Brow’n, Patis |8 12 37 20 §2
. : Madrid {8 ‘|12 14
London 8 12 38 |3 58 |23 30
M. Ab. Donn, %Bideford" 18’ |12 20
- Virginia \3 % 738 ’
Friend Montague, London {8 37110 32112 27 i3 50 lax 13

The above Eclipfe of the 2d of January was obferved in Fleet-
Jireet, London, by Mr. SHORT.

Beginning about — — 8h.25m. os. App. times

Beg. Total Darknefs «~ ¢ 3r 310 .

End.of Total Darknes 1r 15 20 N
- End of the Eclipie about 12 22 .o :
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London
Sunderland
eth

S
=

.. ( Leadb.
#’ : Tables
ic.
Par-
rer. Sunderland
Morpeth
London

Edinhurgh |

Carlifle
Deptﬁ]):d

‘Winche

MIT. Glafpool, Aylfha
~ London

Mr. Jo Taylor Spaith

Coventry
by r. Angl. / Jerufalem

Liverpool
Mr. Cockfon, Lambton, Dur
Mr.R. Hughs,Pentreﬁoden
Mr. J. Wilfon, Moipeth
Mr. J. Hilton,
Mr. P. Pilbrow,

Mr. J. Bulman,g Dublin

Mr. J. Canton,

Mr. Sparrow, Edmundfbury

Mr.W.Leighton, {k?ﬂgg?on

Mr. Ch. Facer, Watlington

Mr.W. School- ﬁﬁ: gﬁgl
croft at Ho- Sci. Stella
vington,York- Flamft. T.
fhire, by Leadbett.

Mr. ].B. Srhnth Oxford
M. Jo. Benwell, Highworth

h. m.
8 1c
8 s

©0 00 00 00 00 .0C 00 OO
DU LW NW N
N ONSIBN S NN

00 00 0o 00
NN 2
O\ B 00

8 21

Mr. Cooper, V»’el]mgboxrowl 8124

h.m/h.m. |h.m.
10 9l12 8
10 412 3|3 58
10 312 2

10 25[12 20
1020215 |3 49
TO 19{12'13

10 30012 2§
01912 14 | |-

o 31:! 57 {3 24
10 19lr2 14 | |-

10 31fr2 26 )

[0 22|12 17 ¢
xoz6nu} 3350
1o 3512 38

10 31[c2 34
029t232 |4 6
13 37015 40
:l10 2512 28
102212 16 |3 46
10 2712 21 |3 47
01512 5 |3 40
o 912 2 |3 47
11 5|12 54 |3 54
102¢j12 18 |3 56
1027|112 22 |3 50
10 24]12 18 |3 48
10 3311227 |3 48
10 3012 26 |3 52
102312 28 |4 10
10 3¢|12 24 (3 47
102212 16 |3 49
1025(12 23 |3 55
1022012 21 |3 58
10 24112 22 |3 56
101711213 [3 351
10211218 |3 54

The fecond eclipfe is of the fun, Jan. 17, at 8 at

3nvifible to us.

121 10

11§
21 12

2019

20 28

20 28

a1 30

20 31
20 39
21 14
20 30
20 30
20 56
2027
20 23

20 50
i1 37
20 51
20 28
2l 5

20 50
20 37

night,

The third echpﬁa is of the fun, June 13, at2'in the morn-

ing, invifible.

The fourth eclipfe is of thc moon, June 28, at g in the

morning, inviible.

The ﬁfthlccclxpié is of the fur,

and invifib

Decemb. 7, at 11 at night,

The
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The fixth eclipfe is of the moon, at 11 at night.

Calculated by lﬁeg. vMid.iEnd
.m,

Afltron. Carolina, Coventry |10 22,11 36.12 50
Mr. Chattock, London {0251 49 I 17
Mr. Leadbetter, London 03201148 1 4
Mr. J. Peachey, Mildenhall 1o 16/x1 3612 56
Mr. S. Bamfield, Haaiton 9 43|11 stz 27
) London 10 25|TX §3] X 21

Mr. J. May, Amfterdam|io 44|12 12 I 40
Petertburg.|12 26] 1 54 3 22

Annus Amanuen. London |10 34]11 48 1 7
Mr. Robinfon, Gu}ﬂ)?ugh 9 soltr 2012 41
Cleobury, {10 17]11 3212 46

Mr. W. Brown, g D\(xitéli? yd 19 sol1x 141228
Biddeford |:o 25{11 44 T 3

Mr. Ab. Donn, Virginia 543 7 3| 8ar
Friend Montague, London |ro 36/11 59| 1 23
S ‘ London 03311 49] 1. §
Mr. N. Farrer, 3Sunderlanu 0281144 1 ©
Morpeth }:0 2711 43/12 59

London 123011 511 1 8

Mr. J. Bulman, 4 Carlifle 10 1911 4012 §7
. Deptford {ro 3111 5% 19
Wincheftei 1o 3111 181 1§

Mr. Glafpool, zNouingham 10 36[11 52| 1 7
Bungay 0341151 1 7

London "o 18|11 43/ 1 9

Mr. Jo.T.w]or.{:lnaith >14{I139( 1§
Liverpool | o 8113312 59

Mr. C. Cockfon, Lambton [0 2611 4212 59
Mr R. Hughs, Pentrefioden |0 30lir 44f 1§
Mr. J. Wilfon, 10 2711 42}i2 §7
Mr. J. Hilton, o 10 16[11 30]12 45
Londoa |10 32{1x 5] 112

Mr. J. Ca}nton,_ % Scroud  Jroa3ftz gz x 3
Mr. Sparrow, Edmundibury (10 3411 5¢f T 6
Mr. Cha. Facer, Watlington 1o 2111 3¢[12 51
) York 10231144} 1 §
Mr.Schoolcrofr,'g Lendon [roa7lzxsdl 1 9
Jerufalem 12 49; 2 1} 3 31

Mr. J. B. Smith, Oxon o 27|11 46| 1§
. Mr. J. Benwell, High worth "10 26/11 4212 58
Mr. T. Gooper, Wellingbor. 10 3471 34}12 54

%

}
%

Dur. Dig
2 29 ,5 4!
2 56 ‘7 17
2 32 5 4
2 40 ‘g
2 44 3
2 56 63
2 36 4
2 42 27
X 5 43
Ja 38 6|5l
2 47 |7 5
2 32 |5 49
2 38 |5 S5I
2 34

2 31015 18
2 33

258 {7 9
% 32 |5 48
2 25

* 33 554-L
229 1543
2 40 {6 19
2 32 |5 48
2 30 |5 43
2 41 (6 2
2 38 (6 3
2 3% |54
239 16 13

3
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New Queftions.
1. QussTion 213, & Mr. Rob. Heath. .

A mifer thus, fair ladies, makes requeft; ,
What Kouhds are thofe, at compound intereft,
He mufl, for time, on thefe conditions lend,
To gain an equal value in the end?
‘Square root of years, fquare root of pounds per cent,
Muft equal fquare root of the money lent:
T'o make it clear, the fquare root of each three,
‘Compar'd with each, muft equally agree;
Time, rate per cent, and pnn_c:gal unfolJ,
And wed him, fair one, for his bags of gold.

1I. Q:ssn-ou'ziq., &y Mr. Nich. Farrer.

Sometime in the {pridg quarter, in 1739, in tlic forenoon
an obfervation being made of the fun, his altitude was foun
33° 41" 40"; and azimuth from the north rca® 40’ 52*; and
fometime after, on the fame forenoon, his altitude was found
48° 46" 53", and azimuth 134° 39' 56 From whence the
latitude of the place of obfervation, month, day, and hours
of obfervation may be found, and are here required? With
a general theorem for all queftions of this ndture.

.HI.'@ESTIOH 215, & Mr. J. May,

Going to pafs a leifure hour at billiards, I wondered to
#ind the tables an irregular hexagon, when feéing the balls
fly very ftrangely in ftriking the feveral gins, made me think,
!ty two balls, 4 and B, lay on the faid table, and the ball..4
was ftruck againft the gin R S, from thence reverfing to ST,
from thence to 7V, then to V' W, then to W X, to
XR, thence reverfed, and ftruck the ball &; to find geome-
trically the points in the feveral gins, where the ball 4 will .
ftrike ; and that by a general conftru&ion for all polygoos,
fuppoﬁna the balls to be geometrical points ?

1V, QuesTion 216, & Mr. Henry Travis,
At Matlock, near the Peak in Derbyfhjre!)whe& sre many

furprizing curiefitics in nature, is a rock by the fide of the
river Derwent, rifing perpe:;]tlcularly to a wonderful height;

which ,
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which, being inacceflible, I endeavoured to meafure in‘a‘ma-
¢t ematical method. From a ftation at fome diftance, (nearly
level with the boitom of the lockg I took an angle of altitude
to its_top 47° 30'; and- having defigned a fecond ftation, I
" trok an horizontal angle 879 5", between the foot of the rock
and that flation; the meafured diftance between the. ftations
was 4 c¢hains and 29 links, (per Gunter) or 283°274 feer. At
.that place 1 had an angle of altitude 40° 12’, but forgot from
hence to take am angle between my firft ftation and the foot
of the rock; yet am in hopes fome curious artift will, from
this data, determine the perpendicular height of this ftupen-
_dous rock. )

'V, QuesTion 219, by Mr. Ant. Thacker,

Given the * equation of the exponential curve, MDSEB
-together with the axis 48 = b = 10003 to find the greate!
ordinate (SR) and infcribed parallelogram DEQP, and to
_give the analytical inveftigation of the fame?

. P,BAP ,:PD}_’D; e F—x* =397
.VI.'.(lunsnox .218, &y Mr. Rich, Gibbons.

- ¥ will updertake, with-12 fair dice, to throw 42 once.ia
15 uimes 3 and between 37 and 49, at every throw. Quere
Whether I fhall be a gainer or.lofer. by thefe chances, and
-the exad odds?

The-Prizt QuusTion, by Afr. Rob. Heath,

Near Twickenham’s banks, the mufes feat, where Thames
Rolls thro' the valley his fmooth clearer ftreams,
* A fabric does in peaceful order rife,
-~Whofe owner’s virtues reach the lofty fkies !
Secure of fame, he flights all c—rt renown
¥or Maro’s glory, -an immortal crown.
His generous fancy, free and unconfin’d,
Well fuits the bufinefs of a noble mind;
Beholding flatt’ry with a pitying eye,
&:And, than be guilty, foorer chufe to die'!
Wrapp’d in himf{elf, be can his thoughts approve
.Of truth, of juftice, poetry, or love; »
. Can, meditating on life’s various fcene,
Sec folly’s rocks, and feas ingulph’d between;
: And fmoothly gliding down amufements {tream,
Make gardens, fhady bowers, or grots, his theme.

[ 3

Br,
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Or, from aloft, tall fpires, domes, ‘waving woods, -
Re-echoing hills, fair fields, and chryftal floods ;
Hear the wang’d choir in warbling confort fing,
The {fweet-tun’d praifes of their heavenly king;
See fwans below, -boats, beauteous nympbs; and men,:
- All moving on ferenely, and agen.

Who'd not refufe the gaudy pomp of (tate,
‘To live fo blefs’d, fo nobly, good, and great.

T’ enrich the profpe&, let 1t be {fuppos’d,
A park is purchas'd, thus to be inclos'd ;
Two {preading trees, on- Thames ﬁreigi:t other fide, )
(Three furlongs diftance) fhade the filver tide;
And fronr the mufe’s feat do equally divide;
From whence a fence of pailing muft furround, .
(In length a mile) the yet unfathion’d grouad ;- .
On this condition carried from each tree,
To make the park-the biggeft that can be.
Again, fuppofe a line drawa from:each tree, .
To the contrary fartheft boundary; -
Thefe, and the fence, to touch two * circling fhades
On right and left; each fhelt’ring as it fpreads :
Hemm’d with a range of trees, to fcreen the deer,
The middle {pace wide op’ning to the year.

Ingenious ladies, you are defired to thew,
The park’s true form, content, fhades, area too. -
Apollo thus — fweet ladies, when you’ve done, .
Bring all your harps, and tafte the venifon,..

® Circular enclofures touched by oppafite fides of the park, and interfeSions
of the longeft lines drawn from cach tree a-crofs. the park.

I741L..
Queflions  anfwered..

L QuesTioNn 213, & Mr. J. Turner.

, ET x = principal, rate, and time; as 100:x :: 1: ‘01K -

. And putting b =‘or; what Ward in his Comp. Intereft
calls R, will be = 1 + bx; confequently by his 1ft prop,
and per quefl, x x 1+ 4x1 =2x; or 1 + 6x ). = 2. Hence
log. 14 0% xx = log.‘z', = '69::15,14 (or ¢). But,the; log. of
TR A
M2 i which
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which multiplied by xis =¢. Reyerted, it gives x = 8'4983
the time and rate, with whieh any fum wil} gain the principak

. Anfawered by Mr, Peter Kay.
Let x be the number fought; therefore x +—l—"L =32,

. .. . x . &t %3
per quefl, this in log. gives x X oo sooce + P &c..
- '=2°693147, whence x = 8°4983 &¢.

After the fame manper Mr Dunthorne, Marones, Mr Poawle-
- have curioufly anfwered this queft. Alfo M# May, Mr Broawn,
Mr Sharp, Mr Clifford, Mr Stery, Mx Gibbons, &c,

H. Ql?ltl'utm 214 anfwered by Me. Ant. Thacker,

CansTrucTion, With radius=fine of 9o° de-
{cribe the primitive circle on the plane of the meridian
 HZHN; draw HH thro’ . - S
the center for the hosi-
zon, and ZN the eaft
azimuth .at right angles. .
thereto ; with the verfed
fines of 102° 40" 52" and
¥34% 39" 56", fet off Ht
and A7 : And with the
i 211 1
4 ' 53" lay down Gk
“and C Jé s then draw g
and X %pa.mlhel to HH:
make Nu and Ne=fq
and X'Q; join TN an
tNV; and draw wu and. . \
be parallekto HH; then
make £® and K% = wz and Se; through €O draw
GEx@mng, and draw the equator ECE parallel theretos
and C'rp the elsvation of thepole at right angles to it. From:
whence G will be the fine of the fun’s declination, and P&
the fine of the latitude, &c. . L.

1. From which proje¢tion, the inveftigation of a generak
-theorem will eafily atife. For per fim#ar triangles, fay as
‘NC S{?dius:x :1Ct(2):: Nu(g) i gz=usw=10.
And NC (1) : LT (m) 22 Ne (1) : s = be =K
ms—gz=C1a. Alfoas Qalsr—p): Qa(ms—g2)

::€CZ (1): 4Z = =212

72 = the tang. of the required:
. _ 2 i
Jatitude. % For
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2. For thé Sun’s Declination. As Pb (x): Cb (3) :: OF

e2): &n:-zf-z;' and:as mAC(p—-Z:—'v) s+ Cn(dy:: GP
(x) : P (x); therefore px —gyz = d, the fun’s declination.

3. Laftly, for the hour of the day. Put ¢ = cofine of fun’s
dcclinat{ti!z; and s and. ¢ for the fire and cofine of the hour
from noon; then will px — gyz=4d; anddx 4 cye =p;*
aad by-fubftitution xxp ~— xgzy -+ cye = p; but 1—yy
= xx; " ce = py+xqz; and as 5 : ¢ :: 7 (fine of @

azimirth).: ¢ 7‘1 =..¢; -whick -fub&itutéd for c, gives '

1;—’ = py+'xgz; therefore ;-: M -;-:qz = conngeni .
of the hour from noon, at the firft obfervation. ' .
* N.B. If the fun's azimuth is lefs than go° (from the
north). then #¢ mult be taken on thecontrary fide of €, and :
therefdre negative with refpe.to whar it is (in- this quellt.) |

Hencng— ”“; px+gys=d; and—i:&:—xﬁ are

§ - qn -
general expreﬁ;éns. for:the queft. as above. Only when :
ever_any angle .or fide. exceeds 9a®, its cofiae:muft be ex-
prefled by a negative fine.
This theorem p.x 4 75z =d,. will be found-to anfwer all ;

.the ends-propofed -by that: of ‘Mr. Andeérfon, in the Diary, *,
1732.- And 1s-indeed more fimple, and is better adapted to -
the ufes than his; tho’ I freely own; that the above method
of derivin% it, was firft hinted to me fome years ago by my .
ingentous friend Mr.-T. Simpfon. - ' .

. . e —xgqz . L .
This theorem, viz. s = DY *42 4 found to bé more :

ufeful .than the othef, e.:g. In.the folution .of. the prize
queftion 1739, folved by jt, comes out-;—;c: x3 where.the .
fine = s = GP + MP = fine-89%y and ¢ =tangent P}*; .
and all the otliers as-by Mr. Turnee, Diary 1740. Alfo-quéft.’
231 may readily be anfivered by this thearem,. and will .
come out xx +2px = 7.: . }
Thefe theorems above being brought out in numbers; b
* help-of the artificial and natural f{ines, to facilitate the la-
bour; gave,j1. Thelatitude= 542°51'." 2. The:fun’s declina- -
tion == 20° 24’ anfwering te the 1oth day of May. And 3d, .
the hour 60° = 4 h. or 810 the morning, and 30%2 =2 h. er
10 o’clock, agreeing precifely with that of the ingenious pre-
-pofer’s-true anfwer, . : .
This queftion was very methodically and truly folyed bzf
sMr. 7. Turnér, M. Danthorne, Moo R, Robinon, Mr, Heath, .
M3 Mo
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Mr. Farrer, Mr. Rob. Price in trigondmetrical method ; Mr.
‘lllan. Dfaofge, Mr. {‘1 7':';1‘72', M;;:d :hy, lb‘!.rl Powle, Mr. Bad-
er, Mr. Story, Mr. Ardon; e folution was given by
Mr, Brown, Mr, Webber, and others. ad h,

IH. QuxsTion 315 anfwered by Merones. -

Produce aJl the figes of :
.‘RSrIe; fallatlllm e ﬁdes the figure as in the fcheme : om

d. Apa,
ﬁmﬁeap= g.....,................ T PR 4

Ap;drawab L 7
f#: md 'R:ke ;“. “‘..‘o' '-."..i .
g=ga; draw 2" iR

G J-gTi’, and % pls L& i
mak-e ch=bb. 3 SO e -.'-.-"‘."‘ )
Alfo BFLRX, “_,_..: FRY: .

-and make ¢ f'= gig

: 1‘2;; draw fe A T ' .

WX, and make ¢i = fi; draw ed L V¥, and make db=*
fe. ‘Then draw the lines ¢d, 35, 24, 4¢, sf, and 6B,
cuttm%the fides of the figure ; then 4143456 5 will be the
path of the moviag body 4.

After the fame manner Mr. Brown and Mr. Webber have
folved it, and Mr. 7. B. Smith and Mr. Betts, by protrat-
ing the lines and angles, in a progrefiive form, have made
the demonftration not only curious but very eafy and gene-
~ ral, which is omitted here for another place, as w be

fhowa farther on.

IV. Quesrion 216 anfwerrd by Mr. N. Farrer.

"o the annexed figure,if BT, BT, reprefent the height of
the rock perpendicular to the horizont : '
plane ABC'; the points 7 and T (on the
turning up the two triangles to which and
the plane they are perpendicular) are fup-
pofed coincident ; A and C the two ftatioss,
and BAC the horizontal angle given: by
Jetting fall a perp. CD by plain trigonom.
1find CD =sm, and AD =p. Thenémt
g = fine £ BAT, (the ang_{é at the firft
obfervatioa) and s = its cofine; 4 = fine ‘

Z BCT (£ altit.at thefecond obférvation) and d =its cofine.
Let x= DB, then (per 47 Eucl. 1.) vxx 4+ mm = CB,

aod
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and x4+ p= AB; then as cofine £ BAT : igg?e. 2 ”;
=BT;¢0£357=bﬁn_a;,,ﬁg:l’?‘;i;e.r: it ¥%p
:-q?:f,' S BT ; d:8:: Msxtmm .!ﬁl‘i‘gm?

';'37'. TMM:&;Q, hence s b4/ xx + orm

e dgx+dgp. This eq_u.ation feuared and brought inge
:udn;gen, t"e’fqnfa:!e com| sa;sih and rfmbemagmyz
Xx.= 321’34 feet; ap e rock’s height =% 118",
yauds, the anfiwer to the quefion; Tght = 1847
' _ N.B. By a miftake in printing, she sngle was 40° 1a®
toftead of 41° 12"; fo the trye height \vuzzurg, as in the
following anfwer. .

A

The famve anfwered 35 H.Travis. .
" Let FSB reprefent the ground lii,ne,s, as fuppofed trily
the )

Korizomtal ; in which is.given F§
}ationary} 1;;;]“%}&;&: —a3 a’nd tll:'c
erizontal angle = 898 5" = b3
‘and in the vertical A BFR the angle
of altitude at F= 479 30" =; in the -
‘other A BSR, right-angled at B, the
fecond angle of altitude BSR = 417 12"
=p. Thenfay,as g:x::p: BR
::;g-’f; as r:2¥ o e BF:.”-’-f-;
q - q

£hX o =008 _
= yand y= v =/ZS.

The Operation by Logarithms. - '
p= 98186807 . o )

e = 9'8196833 s = ¢'8676309
b= 99994370 g = ¢'8764574

.

. 265196478010 — g5 == 19'7440883 gives 9'0037027 = 539 -
1s', which added ‘to 8;° ', then _ﬂbtra&ed rom 158%,
aves 39° 40’ = L B, whofe natural fine call g; then as

g:a:ih:x= bf. Which fubfitute for x in the value

of BR, gives %‘;—’: the height of the rock. The operation:
’ ' =
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. 8= ¢'99p4370. -

- a= 2°63a4573 . &= 98050385 .

2= 9:8186807 ¢= 9'8764s574 " o .
‘Bap=122°4505750—8q =196815959 = 587 links or xagyards. .
This -queftion was truly felved by Marcellas Beighton, .

Mr. Witl. Daniel; and the anfwer to it as printed, by Mr,

R. Dunthorne, Mt. D. Webber, Mr. Heath, Mr..Robinforn, -,

Merones, §. B. Smith, Mr. . May, Mr. Arden, &c. .

V. QussTion z17 asfwered by Mr. Rob. Heath..

' When. an- ordinate - (or any
‘quantity) is a maximum, the lov
arithm of it, or any power of it, .
15 a maximum; confequently the
log. of RSES-= log, of RBAR
= x x log. of 4— x is a maxi-

g A P R.0O R

XX

In fluxions.~— . +x'xlng. b—x=o0; where x is eafily .

b—x :
determined = 836'0532 &c. by a mew method of folving -
exponential equations ; " 163°9468%53%* = 37, and y =
657°1342 &c. very true to a decimal, the length of the -
greatelt ordinate RS.required. By drawing.the true figure,

oor trying the increafe of the parallelogram, it appears that - *
A p is'greater than 400, when the CJQEDP=DPxP

is a maximum; and by the table of logarithms, it alfo ap-
pears that DF = E 9 is greater than 420, and AQ lefs -
than 987. ‘This muft be obferved in order to have the'fol-
lowing logarithmetic feries converge. Put 400+ x = 4P, .
410+y=DP=EQ2, and g87 —z = A2Q; to find DP°

and PQ. By the equation of the curve, PB4 =pp™P’
= QFE = QB4R or soo— 140t = potyleety
=142V orm—xVHF = p_-F;W’*'J =

g +2'" % by fubltitution; in logar.

Lmxg—2) ——2—) 2 Loxtrd
S om amm(_ . - 3m ¥ &e.= .P-!fl.;}f
+lay — = —r

- m amm
oo sgc=lagxrl r) 43
-l-zpy +6PP" .qxr+q z+——2 7 z-:ﬂ, 2
~Lay—= N+~
7 P +zq‘

&c.
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&c. Now the value of any two fingle quantities may be
found in terms of the othes. The above in numbers (g)
21°8648 b (a) 5°730%63 % ~(b) "0032221 ¥ — (£) "000002 X3
&c. = (c) 770403547 + (d) "0035714y* + () "0000047y3 &Cs
a? = (¢) 73°358328 z + (d) 284319527 + (¢)*14679123.2
-1 find the yalues of y and z -in terms affedt with x, by
affuming an equation of this form, viz. y or z = A4 + Bx 4
€x* 4+ Dx? &c. Where by fubfticution for their affumed
_ values, and making the coefficients of like terms on different
fides of each equation equal, we fhall have the real refpective
valyes of the coeficients, iz, 43 +d4* +cd=g; A=

3'30m8 and "36508; B =,3_'.’4’_+_’L’/_i'£ = ‘811364 and

: a
amcnngs e —b—3dB* —3eAB* |
159945 €= —— o = 0006478 and
. _~k-2dBC~6eABC-¢B3 _ '
.="0002586; D = e T ad AT 0000001008
and <+ ‘coocect86. Confequently y = 3°1008 = ‘811364«
— ‘0006478 % x &C. % 5= '36508 4+ "D75904x, — 0002586 xx
&c, wherefore 586'63492 — 1°075904 » - "0@08586 XX %.
.= P2, and 423 1008 + ‘8113645 — "0002586x x &s. = DP3
the produét of thefe two is a maximum, which fluxed and
reduced, there refults 20'759 — 2°28625 x 4 ‘co3araxx &c.
=o0; here x =92 nearlz- whence Pé: 576758, DP =
4305105, and the area o the»greatcﬁ ] 2483005 QE.F.

Anfwered by Mr. J. Turner,

-The equation of the curve is §— x\¥ =y7; A8 = 1000
= b; hencexxl.b—x =yxly In fluxions, x xLo—=
-::‘f:x:o,;b—-x x Lé—x = x. Or finding the
logari of. I x_xr ¥} x4
'&:anthm;h;reof:!ws 'x Lﬁ-l-b "b‘l +?ﬁ ;;i;‘

=x. IS Te ves x =836 ; whence
the greateft ordinate is =g165‘7. ::c. 4% heartys

" For the greateft Parallelogram =

Put 2=PQ, DP=EQ =y; thearca=A.

‘By the nature of the curve, 1 —xW¥ =37,
' . and 6 — x'— Z’,"+z = J”

. . ad zy = 4. :
Which throw:; into. fluxions and reducjd (by expegxaig z)
GIvES X == 407°6, J = 4392, Z = 578" = g86 the
sequised area aanmm 2= "’, =5t 2 -

LI
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The fame anfviered by Merones, - .o
1.Forthe greateft ordinate: 3—-—:‘ ¥ =y, énd x X log.»..
b—x =y x log. y = max. whence ¥ x .7 — .._:b.";i;.

=o; and F—x x log. b—x = x. Puta+v=x;b—a"
=g;andtheng—vxl.g—v=a+4+uv. Letp=log.g:.
' N 2 3
take @.=836; then gp— a2 —po—iav + = 2 &
. 28 6g*
= 0. And by reverfion of feries v =r"*0531493, ¥ =
- 83670531493, and y = 657°02682 the greateft ordinate.

2. Then for the greateft infcribed parallelogram ; let AP
=%, AQ=1s; then yxs—x =max. put d +u =4, f=:
b—d, r=log. f; thendduxl. f+u=dFuxlg—v"
(= log. y). Thefe turned into feries, and reverted, will
give the value of'w: whence is had s Alfolet s 2=y, .
then will 2 4+ v x log. i— v = ¢+ 2z x log.c.+ z. This .
turned into feries, and the feries reverted, finds 2z, and con-
fequently y; then thefe vahies of s and y being fubftituted
in the maximum, and its flux made = o, and the feries re-
verted, gives v, x, and y, and thence the .infcribed paral- -
lelogram = 247675 nearly.

Theé fame anfwered by the Propofer M7, An. Thacker. .

Aflume AP = 4o7'+x; PD=EQ.= sy +' s and 28
=13 +v: then will"PQ or DE :%80—::'—{:’;, and per -
nature of the curve we have 593 — x 427 +¥ =397y ety
and 13 +v9777 Y = 429 +y1#*9+F)," Thefe in log. are

— X 4 ——— y
407 xx: L. —_——&c. 429 +y : x1. 429 + — &c.
7 593 593 9ty 9 429

And 987 —vu x: 113 +,I—§-: &e.=329 +yx:1 429 ,'l-':-':—g
&c. And thefe equations ordered make: g + &x + ¢ x x &e.
=44 By+ Cyy &c. And f+gv+ bvv&e.= A+ By
+ Cyy &c. Confequently x=F 4+ Gy 4 Hyy &c, and v =
KA Ly+ myy &c. Hence the area of PDEQ will be ex- |
prefled by O — Py — Qyy &c. x 429 -+ y, which per queft. .
muft be a2 maximum; then put into fluxions and redueed,
gives y =1°5104 &c. *.the greatelt area ='z48300'372 &e.
gain
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Again, for the gieateft ordinate, put 835 4+ x = AR, then

.is x,és—-x‘afs‘"‘ to be a maximum ;.therefore put into
fluxions and reduced, gives x = r'os31 &c. amf SR =
- §57°0268 the true folution.

. VL ngsncﬁ 218 anfwered by Mr, Peter Kay., .

Itis found from theorem 2, page 53, of Simpfon’s Laws
of Chance,- that the edds between 37 and 47 coming up, at
any afligned throw, with 12 dice, is as 1°162 &c. to 1, or as
7to & very nearly ;- which is an anfwer to one part of the
queftion. " And by thcorem 1 in the fame page, the probabi-

lity of throwingjuft 42 comes out =ﬁ, &c.  Therefore
S s .
3 — 151'15. &c.} = *3604 is-the probability of lofing in the

-other part of the queftion ; and confequently the required
edds for winning as 6396 to 3604, or as 16°to g mearly, -

Fbe fame folved by Mr. J. May, jun.

~Put the number of dice = »; the number of fides on each
dice = m; 42 =p; (but if p was greater than 2n +Lm»,
fubtra& it from 7 + nm, and put the remainder = p). Then
the chance the propofer has to'win in the firft throw, or to

. nxXntIxXntrxntsxntq, .
t_hrow-juft 43, will be TIXIVIT &c.

The numb. of terms muftrbe p — n— % x 2+ : :: +ig.

{in terms lefs than the foregoing) AR it RV

IX2
nxn+lxn+zx~n+3><‘n+'4& i
o v ¢. (In terms .k
. IX2X3X4XS§ (, °ﬁ‘).
nXR—AXRT 7 x#+1xXxnd2xn43 &
- IX2X3 : I X2X3X%X4 C.

(in terms Jefs) which put in'numbers is 144840476 ; now all
‘the. chances in .the faid diee will be 7" or 2176782336 ; {e
that there is 2031941860 chances 10 lofe, thatis very near
3365 to win, againit 47207 to lofe the firft throw : Put 3365
447207 = r; 47207 = s; and 15 = ¢; the proportion
“which the propofer has to throw 42 once in 15 times, is l;o

the
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the chances he has not, as:--%t to ‘C;— (fee Struyck p.

N 5:); which is about 71199 to 128801. The fecond query is
cafily deduced from the above feries, and the propofer has
1400882914 chances to win, agaiaft 7762994122 to lofe; i. e.
if 37.and 47 are included ; but if excluded, them 1194437194
to win, againft 982355142 to lofe. :

Mr. Rob. Heath anfwers this Queftion,

The number of chances for 42 happening in one throw
with 12 dice_(by his theorem) will be 144840476 ; which
taken from all the chances on all the dice, leaves 2031941860
chances for faing in one throw.——The advantage in wa-

ering to throw 42, once in 15 times with 13 fair dice, will

6440045 10 3559955 ; or nearly as g tp 5. Te find
the number of throws to make an equal wager; make

bx  _x . —  log.2
::i-—b_ =2 which comes to x = f.a_-i-gb—-:-TT when
reduced ; and folved x = 10°0666 throws by common loga-

rithms: Mr. De Moivre fays % X *7 thews the trials re-

quifite to that effe&, when & is pretty large in refpe@ of 2;
but in this cafe it fhews it to happen in 9°82 throws; very
"near the .truth: but bis Table of Limits at p. 42 Dok
Chances, 2d edit. is not very exa&, as being not deduced
from exponential equations truly folved. .

‘The fum of the chances for each party, N. in one threw
{by the feries) are found = x194307074; which taken from
all the chances on all the dice, leaves 982475262 changes for
miffing ; therefore the odds are nearly 6 to 5. Q.E.F.

Mr J. Turner (in aof. to 218 quelt.) by prob. 22. Mr
Simpfon’s Laws of Chance, the odds of throwing (in this

queft.) as 6439971 t0 3560042; mearly as 84 to 44; and the’

latter part of the queftion as 6 to 5 neatly. .
Mr J. Hill fays the odds are as 1131561, 125. 53d. to
105830). 65. 14d. 'And when he undertakes to throw be-
tween 37 and 47 (exclufive) he ought to lay 6120971, 9s.
x14d. 10 511643 . 6s.04d. The propofer Mr Gibbons has
iven tables for thefe queftidns, but as too long to infert here,
1f he pleafes to revife them, -may be put im another place.
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The Pr1zE QUEsTION arg/‘wered b Mr. H. Travis.

Put 1 =radius of the circle; TMAIT the park 3 g =
1570796 &c. (4 periph. when rad.
is' 1) = quadrantal arch AV ‘TM
= x; L-._y, then, as 8 :

+x: ¥ w8y =139+3x; and

y Sir Ifaac Newton’s fenes, y=
£ — x? x4 xS

1.2 I1.2.3.4 1.2.3.4.5.6
x xS
8 — 4xx -——; &c. =
39 + 3x. Solved, x ='0611928 &c.
*y ='81849 &c. and the area of
thepark = 89a.or.r4p. For the

area of the fhades: Put s =fine arc TM; z = p o= radius
of the circular fhades; then, ass:z::x:1—2;°" 2

hence the area of each is 14 acres and 7 perches.

1+’

9.E.L
* The fame anfwered by Mr. Heath #he Propofer.

Since the river 77 (part of the boundary) is given ﬁraxght,
therefore the neareft the park can approach the form of a
circle, is the fegment TMAIT the true form ; which com-

rebends for its area a maximum. Put & = 320 poles =

MAIT; d 6opoles =T LT; p=628318 &c. x =arch
mT; then btax =rad. = ©@7. Aad, by a feries for
finding the ﬁne from the radms, and arch gwen, d =

a‘---’6>(7’T-'_1'a Ia 540 % +1x

Where x is found = 70"287 &c whence rad. = 73 302 &c.
‘poles = 4; and the area of the park 14255°15 poles, or 8ga.
Or. 1§ Pp.

Put f='s574459 =fine Lo@p = LOTT; —'radiu;v.
of each thade =0p. Then b—y=00; fayradyx:b—y

:: f:y; whence y = Fry e 26'745 &c. poles; confe-

quently the area of each thade = 143.0r. 7 p.
Dmrj Math. Vol. 11, N This
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~ This queftion may be more eafily folved, by a table of
nat. fines (with rad. unity), Seck a.chord and arc in the
ratio of the given chord and arc, as 3 to 8, which are found
by 2 or 3 trials = 1'637e516 and 250° 7’ 30" fimilar to the
-chord 7T, and arc THMAIT; (for ~8185258 is fine of 54*
56' 15" fimilar to the fine L7, and arc T, half the fupple-
ment of the given arc to 360°) fay 196370536 @ rad. 1 :¢
120(TT) : 73302 &c. poles =T O, radius as found before"

Merones, by a curious and fhort procefs, has brought out

. the true anfwer to the queftion. Mr. Robinfon, Mr. Browny

‘Mr. Webber, Mr. Trott, Mr. Turner, and:others, have alfo
given true folytions. :

The fame folved by Mr. J. Powle.

Put b = 5400 the min. in a quad. ¢ = *coocc00846163
=s=}%arc; g=73'14159; p=1}% = half the given chord;
x= £ © T L in minutes; y =dTO L; radius = 1. It will
hold, b4x:d::2b: —b—z_% length of .the femicircle;

2bd | abd

g1 m : m:‘:OT; then, pCrﬁm.As, Iy

abd b L: LT e 2840
..m.p, l-C.@a.db--@L'LT’ ¢ qb+q.‘c_—P’.

abdy—qph  _ _ abbddyy— adbbpgy+qqbbrp
—L i xx= .

47 -qqbb -
“Then by Mr. Ward’s equation for finding the fine cor-
yefponding to a given arc (Math. Introd. p. 358) we have
g4+ 28y3 4+ 1959 + 36Cx%)) + 108 cxxy—28y = 196 —
Brexx; and exterminating x X, by means of its value beforg
found, there will be produced this equation:

‘Here x =

: pp
28¢9pp I%”’I;bp " 10849bbppe
2 398 g — vasdltpge s 3 yhng > T 9

A32cbbdd 324¢bbdd —324cbbdqp

= 196qqpp — 819qbbppc. .
In numpers, — §707'1022 5% — 1097901y} + 998°257y* 4
9733'248y = 85°7091935; folved, y = ‘8185287 the fine of
54° 56’ 16”; by trigonom. s. 54° 56" : (LT) 1’5 :: rad. go®
S CL = 1832553 then 18325 %4 = 773302 = 7323, 1r.8p.
the feGor; and 4/3°3325 X "3325x I's X I's =153, 3T 6p.
— area A. Their fam 89a. or. 14p. the true area of the'pag_ e
“Shade 142. G, 7P .

of
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Of the Eclipfes in 1741.

To the inhabitants of Great Britain or the adjacent iflandsj
there will happen no vifible eclipfe this year, but at Fort St.
George, the fun will appear eclipfed the 27th of November,
beiinning at 8h. 40' morning, Middle at 1eh. End at
11h. 14'. Duration 2h. 30'. Digits eclipfed 2h. 48' [ Fohn
Skay]. On the 2d of June the moon would be eclipfed, but
by l{er deprefion of latitude is rendered invifible to us; yet
will ;fpe“ in the. fouthern parts of the world as follows,
[R. le.] :

Beg. | Mid. | End | Dur. | Dig.
At GibraltarimSpain [' 8 20} 9:6| 9 s2|132]4 5|
Alexandriain Egypt | 11 18|12 9|12 59| x 41 |5 24
€aluent in-the Iedi 2 5| 35| 4 5|2 o9 o
Jerufalem . 016 1 9) 2 a1 46]5 3]

Obfervations of Eclipfes at the Obfervatory..

At Trinit! College,. Cambridge, was took the beginning:
of the moon’s eclipfe Jan. 2, 1740, at 8h. 27’ apparent time,
the total thadow entered the moon's: N. E: limb about the
118th degree in Hevelius's chart, near Mount Audus, then
clouds interpofed. The emerfion was about 11 h. i5' over-
againft M. Pherme.

At 3. miles from Beverley; Abr. Buncholotobferved the
moon’s eclipfe Jan. 2, 1740, beginning 8 h. 20'. Begin. total
darknefs gh. 30’. End total-darknefs x1b. 1¢*. End zah. 20%

- New .Queﬁiom‘.,

I. Quesrion 219, &y Mr. J. May of Amflerdam.

Here in Holland, the land'lying-forvery low, they are obs
liged to raife banks or dikes to keep the fea from overflow-
ing it; yet fome time ago a great ftorm, with a high tide,
broke through one of the banks, and laid the country for
fome miles under water. Going with fome friends to-the
place where this inundation happened, ‘and walking upon
one of thefe narrow banks, we {aw at a diftance three trees
(A4, B, C) fanding in-the water, which we were told, ftood
at an equal diftance from each other at_the corners of a tri-
angular field; and a pole equidiftant from each tree, thae

N3 . formerly
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formerly was ufed as a mark to thoot at with bows and ar-
rows. Now one of our party propofed to find the content
of the inundated field by the help of a ftaff, or meafuring
rod only, which we had with us. As we walked along this
bank in a ftraight line (DP) at D we came in a ftraight line
with the trees C and 4; thente meafuring 304 feet, at B
we came in a right line with the trees €' and B; thence con-
tinuing ftraight 121°6 feet, at R we made a right line with
the pole in the middle of the field, and the tree at the far-
ther corner B ; laftly from R meafuri:;? right forward £59'6
feet, at P we came in the line of B.A4.  From this, which
was all we were then capable of doing, is required the con-
tent of the field 4BC. .

II. QuesTian 220, &y, Merones.

Being at fea on the firft of May, and a clear forenoon, I
made two obfervations of the {un, and found the difference
of altitudes 16° 3¢, the difference of azimuths 34 deg. and
the difference of3 the times 2h. 15 m, Required the latitude
of the place and hours of the day. :

II1. QussTiox 221, 3y Mr. Peter Kay,

One with fix dice undertakes to bring up four faces of a
Jort at a throw; that is, either four aces, four duces, &c.
in feven trials? What is the odds againft him? .

IV. QuasTiox 222, by Mr. Daniel Boote.

Some time in the {pring quarter 1740, an obfervation was
made ‘of the fun, at 24 minutes paft eight o’clock in the
morning, and his altitude found 39° 7. Alfo at 15 minutes
paft ten o’clock (on the fame forenoon) the altitude was 55®
59'. From whence the latitude of the place of obfervation,
month, and day may be found; and are required, with a
gcﬁmi. theorem for all queftions of this nature,

V. QussTion 223, by Mr. Peter Kay,

Suppoﬁnlg abodyin 51'3:’ north latitude, to be projected
with a velocity of fix miles per fecond, in a fouth-eaft di-
redtion, and an angle of 30° with the horizon: required the
traje@tory, the place of the earth where the body will fall,
and the time it 13 in motion; allowinr the earth to be fpheri-
¢al, its circumference = 25020 miles, that a heavy body
defcends 16'x_feet in a fecond of time, and that the pro-
Je&ile moves in & non-refifting medium. .

VL QuEs-
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VI. QuesTioN 224, &y Mr. Nich. Farrer. )

_Two potts bear north and fouth on Britith fhore,

Their diltance 5o leagues, nor lefs nor more;

A fhip from the fouth port fets out to gain

The northern port, and plows the wat’ry main,. -

On larBoard tacks a certain diltance, then '

Alcers her courfe, {o gains her port; but when.

The diftances compar'd, the firlt was more

By true fea leagues exadtly half a {core;

The diftance of the ports and diftance run,

Include a fpace * as here below is fhewn:

Now, artifts, by thefe data it’s requir’d, .
. To find the diftance run, t and courfes fteer’d :

To make it plainer, and require lefs art,

Give the folution by a plain fca chart,

* 796 fquare leagues. + Variations aid lee-away allowed for..

Now let us fuppofc the thip to have failed uniformly at.
the rate of four miles an hour, and at the fame time that the
failed from the fouth port, another fhip fails from the north
port direétly fouth, at the rate of 54 miles an hour, till the
arrive at a port under the fame meridian with the former
ports, and is then known to be at the neareft diftance from
the firft fhip, that fhe could poffibly have been during her
whole paffage, if The had continued her courfe to the fouth
port: Required the bearing aud diflance of the middlemolk
port from the firft fhip, when fhe brings her ftarboard tacks-
on board.

. VIL QuesTron 225, & IPT;-. J. Corbett..

Tn order to furvey and divide the triangular field .4B(,,
1 bid mymen meafure the three fides round, whillt T teok
the angles. The owner would have it in three equal parts
nearly divided, but as there was no water hut one fyring
near the middle, in order to have the three fences run flraight.
from it to the three corners, I took the angles there, as well
agthofe at the fpring to each corner, as in the fcheme are
fet down; for he would have the content of cach part fepa<
rate. Having thus much, as angles, fides, &e. T thought
furely 1 might from hence find the lines to the corners («nd
- areas) as well aus Mr. Beighton in his furvey. of Wurwickihire
could find the fituation of Newbold, and diftance to High
Crofs, Tripontium, Eathorpe, &c. as he fets forth in the
compartment of his map; for that befides angles, 1 {hoyld

N3 have
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have three fides meafured, whereas he had but one and a
piece. As foon as we had done, night approaching, I re-
paired home ; where I found they, blundering, had taken the
three lines all in one fum juft xoo chains. And 1, being
ambitious to match this mapmaker, have been puzzling to
find a theorem lefs complex than :
his : Now if any of you could
aflift me to do this by a fimple
equation, I doubt not but his
F.R. §. might be torn away
from his name, and more de-
fervedly put to mine. The angle
at 4 = sodeg. at B==60°; and
at €= 70° Angles from the
ipring to .4 and C, 120°; 4, B,
130%; G, B, 110°.

The Prize QuesTion, by Mr. J. Turner.

A certain "fquire, whofe fertile grounds
The filver-ftreaming Mefbrook bounds,
Met me the other day, and faid I thow’d
Survey for him a fmall adjacent wood.
With his requeft T ftraight comply’d,
And when got there, my fkill I'try'd;
But all in vain; fo therefore crave
The ladies’ help: * Below they have
Such data, as my friend and I~ -
Cou’d then procure, moft accurately.
And for her pains, fthe who unties . .
The knot + (with B—gh—n’s leave) fhall have the prize.

* DVF and CVF are two different Apollonian para-
bolas; 7 the vertex, and VB the
tranfverfe diameter of both; DB
4nd A8, ordinates rightly applied :
There is given the area D F/ equal
10 1473% poles, and VF=FB; F
being the focus of the parabola 277R c
DV B. ’

" Again, ¥ AC is the other Apollenian parabola, whofe arcly -
AV, is to the arch D/, as 1 to 2. And the ordinate 4§
(rightly applied) being let fall on the common axis V'3,
makes the area /487 a maximum. Required its’parameter,
and the area of the wood in fatute meafure,

+ By a fimple equation.

Lueflions
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1742.
Queftions anfwered.

1. QuesTion 219 anfwered by Mr. R. Fall of Dundas,

S PR+ RE (2812)is to PR— RE (38), {o is the tang.
A’ o haif the fom o (s8) 19
the (oppofite) angles P an
E'; to the tangent of half
their difference (13° 10');
and half the fum more &
the. difference is equal to
the greater angle (PEB =
73° 10’ ) 3 the half fum (60)
lefs 3 difference is the leffer
angle (EPB = 46° 5.
Then fay, as fine £ B (60°) : PE (2812) :: s, P (46%
$0') : BE (a36°9). Again, s. Z ECD (60) : ED (304) 23
s. £ D (13'10) * EC (79°959); ** BE — EC = 156'94 =
BC the fide of the triangle required. Which fquared and
multiplied by 4/3 gives 10664°857 fquare feet, the area of
triangle 4 BC required. .

‘There is a great many ways this problem may be f{olved,
which I fhall referve for another place, where the folutions
to the queftions in the Diaries fhall be further difcuffed and
illuftrated. Only here obferve, that by 3 Eucl. 6, the line
BLR bife@ing the £ B, cuts the oppofite fide into two feg-
ments PR and RE, in proportion to the other two fides
(BP and PE), and confequently the fines of the angles they
fubtend in like ratio,

‘This queftion was truly folved by Mr. Da. Hafings, Mr.
F. Parrot, }7 Corbet, G. Neal, R. Beighton, D‘./’Boffel, w.
I('n;f/lon, .,}j?gcé/{m, S, Bamfield, E. Crofs, % Milbourn,.
T. Ramfay, Philoginus, J. Powle, R. and F. Robinfon, W.
Spicer, and Mr. Tomp/on. , -

ILQuEsy
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II. QuesTioN 220 anfwered by Mr. Ant. Thacker..

As fine go® : cofine fun's declin. (71° 47'3 :: 5. diff. of
time (zh. 15') : 329 a fourth number = © O the diftance
-in the parallel of Jdeclin. Then to the nat. cof, of the diff
of azimuths (34° =829037) add radius, the fum is 1"829037,
which multiplied by the nat. cof. 16° 31* ="958819) the dif-
ference of altitudes gives 1°753717282920, which made lefs
by twice the cofine (32° =2 x *848048) = 1'696096, leaves
*057621082920; which divided by the verfed fine of the dif-
ference of azimuths (34° Z=°170963) quotes *337453 ; whichy
anfwers to the nat. fine of 70° 18'; one half of which 35° ¢*
made lefs by half the given difference of altit. (8° 15') leaves
26° 54’ the altitude of the fun at the firft obfervation, and
more by 8° 15’ is=43° 24’ the altit. at fecond obfervation.
Whence there is now {ufficient given to find, by the common:
canons in tri%onometry, the latitude = 57° 5', and that the
time of the frft obfervation was at 7h. 26', and the fecond:

at gh. 41'.
The analytical Invefligation of the abovefaid Theorenr.

Given @ P = 71° 47' comp. declination, the Z @ PO =
43° 45 diff. time, whence ©0 is
found = 32°, whofe cofine call m, Z
put z =cofine @ Z 0 the diff. azim.
& and & for fine and cofine of % diff.
alt. thea will 66 —aa or 1 — 2aa,
or 2bb—1 (= n} be the cofine of P
the diff. of the altitudes. Alfo let
x and y exprefs the fine and cofine
of half'the fum of the altitudes; then ()
—x» (=) will ftand for the ®
am, xb =+ ya and yb — ax the fine
and cofine of the greater altitude, .
xb — ya and yb + ax the fine and cofine of the lefler.
Then by a theorem in page 176 of Simpfon’s fluxions,
xxbb—aayy +yybbz —aaxxx=m; or writing 1 —xx
m~+aa-bbz
) 1—2z
1—-2-m=-aa+bbz __ 1-~2aa~z-trblz—am
1—z =75, and 1—z
1—2da+2bb—1xz2—2m _ nt+nz—am
1—z T -~z

——
—

for yy,and reducing the equation we have xx =

NN

=y e—XE =

-0
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X1t z—am
- 1—z

= v the cbﬁne of the fum of the alu-

tudes. In numbers 9588 x I;t_?::;o r'égéo = '3375,
which anfwers in the tables to 70° 16’ for the fum of the
fun’s altitudes, whofe half (35°8’) added to the half diff.
(8° 15') gives 43°23') the greater altitude ; whence the leffer
18 = 26° ¢3' and the latitude = §7° 7. 'And the times of
obfervation 7h. 27* and gh. 42*. Q.E L

II1. QusesTioN 221 anfwered by Mr. Fairrer.
Firft (per p. 7 Simpfon’s Laws of Chance) -2 X % X % b'e

Swixs = 315 _ ili
& X 3 X g X 6 = 776 = thg probability that one fac:
31258

of a fort comes up at one throw with 6 dice. Then -2—
. . : . 77764
i8 the Krobabxluy. of four faces of a fort coming up at

the firft throw with fix dice; and that of the contrary

4 4
!Lm?‘“i-, and the odds 77764 — 31254 to 31254, or
AP B* P 4  p—y

as B to A4, Then by page 13, v I X e

%272 ge. to ?, fa®ors: here # =1, and ?2=1; which

fubflitute in the above theorem, and it becomes
31254 %7776% — 35254'¢

% 9 = the required probability

‘ 77767
='8r34, and that on the contrary *1866, and the odds 8134
to 1866, or as 4067 t0 933, i. €. 2°1954 tO I. B

Anfwered by Mr. Rob, Heath,

Raife the binomial g (1) + 4 (5) to the 6th power, the
three firft terms of which (a8 4 6455 4 15a46*) will be
the chances for 6, s, and 4 aces to come up, which (in this
cafe) being multiplied by 6, = 2436 chances for 6, 5, and
4 aces, duces, trays, &c. to come up at one throw ; where-
fore"‘"o’

46356" .

4 like faces in 4 trials; whence the wager’s difadvantage is
687033 to 312967, or 1x to 5 nearly, viz. 2’197 to 1. .Té

- ' 4

are the chances for failing to throw 6, 5, and
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The fame anfwered by Merones:

The number of combinations of 4 aces out of 6 is 15; and
in any oneé cafe of thefe 15, any two-left: out are capable of
25 variations where no ace is found; therefore 375-gives all
the cafes where enly 4 aces can be caft. But fince 5 or 6 aces
may be caft, the number of chances for thefe, which is 31,
mult be added ; *.’ therefore all the cafes wherein 4-aces can
be caft with 6 dice, is 406. Now fince there is the fame
variety for duces, trays, &c. therefore 2436 is the whole
number of cafes wherein 4 points of any one fort can be catt s
Let the whole number of chances 46656 = s; 46656 — 2436

=gq; the odds againft the thrower for 7 cafts will be as {—:—

7
to ¥ — 3—7,, or as 21954 to I.

" Mr. Fohn May has, from Mr. N. Struyck’s method, given
" @ very good folution to this problem; which are all the true:
folugions I have received.

V. QuEsTion 222 anfuered by Mr. J. May.

Let a be = fine of fun’s alt. at the firft obfervation; &=
that of the fecond ; ¢=fine of the hour angle from 6 o’clock -
at the fir® obfervation; & = that at the fecond ; and let r =
radius; b—a=p; d—c=gq; r—c=h; andr+d=1#;

then the fine of the fun’s fouthern altitude-will be 2 + be »
the degrees of which put=: Likewife the fine of t‘he fun’s.
depreffion under the horizon in the north will be 22 g,

whofe degrees let be = #; then the fun’s declination will
be m—n

—— = 20° 25' N, anfwering to the 11th day of May;
and the latitude is go® — Lm — k7= 46° 58" north..  ~

This queftion was anfwered by Mr. Boote the propofer,
Mr. Rol}inw/'an, Mr. V. Farrer, &c. by a quadratic equation;
and by Merones, Mr. R. Robinfon, Mr. Ramfay, Mr. Heath,
Mr. Turner, Mr. Powle, &c. by an. equation of the fourth
power. Alfo folutions were given by Ens Rationalis, Mr.
Bird, Mr. Pilgrim, Mr. Bamfield, Mv. Ant. Topham, Mr..
Clarke, Mr. Howard, and others. But
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But that we might fhew what may be expeéted from the
intended treatife of the diary queftions, &c. where this and
cther queftions will be folved by fimple equations, which
have their o_rigm from the application of algebra to fpherics,
geometry, and all other branches of the mathematics; T will

here give you the analytical inveftigation of a theorem or
two for folving this 222d queftion.

Given Z.® = 50° 53’, its cof.=b; ZO =340 ¥, its cof,
=a; the LOPZ=54°¢,itscol.=c; OP Z =40 s,
its col. = d; (fee the laft-figure). Put x and y for the fine
and cofine of half the fum of the arcs ®.2 and ZP, zand v
for fine and cofine of half their difference; then will xp4 yZ
and yv — x z be the fine and cofine of the greater arc O P,
xv— gz and yv -+ x 2 thofe of the leffer Z P. And {by p.
176, Simpfon’s Fluxions) yyvv — xx2z + dx xvo— dz zy.
=d. And yyov—xxz2+cxxvv—czzyy= 5 and fub-
fhtuting 1 — 2z =vv, and redu. equ. we have yy —zz 4
dxx—dzz=oa; and yy —zz 4cxx— cn g = b; and

Aubflituting a—xx for yy,we get w4 zz =22 —b+db

d—c
= 89449 the cafine of the difference of the arcs Z P and@ P
{=26° 34') or the fine of the fun’s meridian altitude, which
-anfwers to 63° 26'. Again, per equation above we have
b¥db—a—ca

— =—"38410, =5y — xx, the cofine of the
{um of thofe arcs (112° 36') or the fine of the fun’s depref-

0 4t »
dion at midnight, = 22° 36'. Whence 9o — é}_’é_.;ﬂfﬁ

Ol a0 gl
'.:‘]atimde~46° 59'.; and Q—Z‘;_;Ls‘ = 20° 25", the
dun’s declination on the 1zth day of May, 9.E. L

“THEORE M,

8. 90° e~ cof. §4°% 8. 55° 57" —s. 39° 5 0 ot =
cof. 26° 15" — cof. 54° +so39° 7" =

fun’s alt. at noon, 3907+ cof. ‘(4: XS 55° 57 —5. 39° 9"

col. 26° 15" — cof. 54°
—=8.39° 7' = s.fun’s depreflion at midnight. Thence the
meridian altitude is had 63° 34’ ; and the midnight depreflion
22? 34, half the difference of which is the fun’s declipa-
tion ; half of gach fubtracted from ¢o° is the latitude re-'
Auired. , .

V. Ques-
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V. QuEsT:ON 223 anfwered by the Propofer Mr, P. Kay,
and by Merones.

Since the velocity with which the ball is projeéted is fuffi-
cient to carry it over a fpace of
6 miles per fecond ; and the velo-
city of the place of proje@ion thro’
the earth’s rotation round its axis
is 0’1802 miles per fecond; the ab-
folute velocity compounded of thefe
two will be 6°1x15 miles per fecond;
-and the angle which the true di-
re@ion of the ball makes with the

" horizon 292 24', and the azimuth
or bearing from the fouth 46° 23'.
Let PQ RO reprefent the earth, R
the place of proje&ion, /CHB the
required traje&ory, .JOH its tran{-
verfe axis, CB its conjugate, and -

_ RS atangentto it at the point R. Putting OR=4; 6'1115
=} nat. fine of ORS (119% 24') = s; radius = x; and the

diftance defcended in one fecond, in parts of a mile, = r.

Then, by p- 23 of Mr. Simpfon’s Mathematical Effays, the

trasfverfe 4H will be =

- = 17165 miles, the conju-
I-— —

ard

AH . . :
tﬁ—‘\ﬁ—i—-= 12633 miles; and the time of one

gate CB =
entire revolution = 4h. 279 m. 13s. from whence the time
that the ball is in motion will be f%und 4h. 6m, 245, and the
arch RPQ defcribed, in the plane of a great circle round
the center of the earth, in that time will be 209° 14’ : but
the angle, which that circle makes with the meridian, is
found above to be 46° 22’ ; from which angle, and the two

iven fides including it, the third fide of the triangle, or the
Etitude of the place where the ball defcends, may be found,
and comes out 28° 16’ fouth : Alfo the angle at the pole,
from the folution of the fame fpherical triangle, will be 156
30’, which being added to 61° 42/ the arch defcribed by the
carth about its axis during the time the ball is in motion,
giv_edeS° 12’ wefterly, for the difference of longitude re-
quired. .

Merones’s
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Merories’s “Anfuwer.

To anfwer every part of this problem at large, would
require too much room: I fhafl therefore only explain the
method of calculation: . : . :

1. Compounding the earth’s motion, ‘with the proje@ile’s
motion, I find its true velocity to be 611228, at an -angle of
elevation (above the horizon fuppofed at reft) 29° 234,
making an angle with the meridian 46° 224'. '

2. By propofition x5 and 17 Princip, I. the latus of the
orbit is = g3o01°53; the tranfverfe axis of the ellipfis ="
17252'41; and the periodic time = gh. 29 m.

3. By meafuring the area of the ¢llipfis, and part cut off
by the earth’s radius ; the time of the fight above the earth
;v’]ill be found 4 h. 8m.-32°4s. in which time it comprehends

arch of the earth (between its rifing and falling) =
208° 37'. Sl .

4. Therefore, by fpherical trigonometry, the body falls
in fouth latitude 28° 48’ ; and the difference of longitude eaft
is 2262 29’, from the.pomt of projecion fuppofed at reft.

5. But fince the earth’s motion in the time of the flight, ~
transfers the place of projetion 632 23’ eaftwards ; therefore
theptace the body falls in with be in 1647 6" eaft longitude
from the place of projection. =
- Mr. Danthorne, Mr. Razzfbay, and others have attempted
the folution, but not with the fame fuccefs. In a queftion

fo curious and intricate, it is very furprizing, that two per-

fons, at fo. grcat a diltance as above 200 miles, fhould fo
precifely agree in the numbers: This thews, that, in thefe
things, Mr. Simpfon’s Effays, &c. come up to the {ame per-
fettion of the wonderful Sir [fizac Newton’s Principia,

- o - « VI QuEks-

I. QuesTion 219 Conflruited. [ Which by miltake
was omitted in page 135] '

ConsTrUucTiON. Upon PE defcribe the fegment of a ch;ele o

capable of containing an £ of 60°; and having completed the'
circle, from ¥, the middle of ‘the lower fegment, through R draw
a line 10 eut the circumfercnce in B; join the points P, B and E, B,
and j FBdraw DL, cutting EB and PB in C and 4, and 4 BC
will be the triangle whoje area is required. For the L ABCG
being, by conftru@ion, = 609, the £ FBE = the half of it or .
309, and the Z DL B aright one, the £ BCL will alfo be o=
60°, and of courfe the A A BC cquilateral. - .o

Diary Math.Vol. 11. R
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* VI. QuesTion 224 anfwered.by Mr. W. Daniel.
From an analytic procefs (which fhall be publifhed elfe-

where) is deduced this P .
theorem. The {gq. root TH

'of-—zggz— 4 25%; that

TR ’

18,4/ 16581°026 = 41 near-
ly, mademoreby(s) half ~ | E
.the compared J;.ﬁances, 6 A
make 46 leagues, the dif- F ]
tance berween the fouth “p \ 5
and middle poit; and lefs
Eyﬂ(s) half the c%mpared .
diftance = 36, between
the . middle and north LPEAD\ §

ort: therefore 82 leag. =
.1s the diftance run. ‘The C
area 796 < by 25 gives I
31°84 = PE the perpendicular, Which fquared and taken:

, from

* VI. QussTioN 224

ACONSTRUCTION. Since the perpendicular of the A NES is
given, being 2 3d proportional to § N S and the fide of the fquare
exprefling the given area, the triangle itfelf may be conftru&ed by
piob. 16 of S1MPsoN’s Algebra, 2d ed. Or, perhaps, more cle-

-gantlythus: At N J to N'S.ere& NG =rthe given perpendi-
"cular, and coatinue’it to H fo that GH = NG ; with center $and
radius SK == SE — N E dcfcribe a circle; then by prob. XILof
Mr. Lawso N’s Tangencies, find the center of a circle which fhall
wtouch that already defcribed, and likewife pafs through the points
N and H, and that center will be the vertex of the triangle ——
.By either of thefe methods the. A being defcribed; on E S pro-
duced and parallel t8 NS tgke SC and CI proportional to the
_uniform velocities with which the thips move from S and N; then
on an indefinite line drawn through ‘the points .D, S, let fall the
L. NF,-and complete the paraficlogram N F B4, fo will B4 be
‘the minimum fought——For conftituting any ether paraliclogram
"Nfba; then fince, by fim. As, Sb-: 4f or (Euc. 1. 34) Na ::
SC : CI, and likewife SB: BF=NA :: SC : CI, the paints
& and ¢, B apd 4.will be contemporancous pofitions of the two
thips; and by Euc. I. 18, N f or ba is greater than NF or BA.
Had BA been required of a given Jength, N F need only have
been taken equal to that length, and, it is manifeft, the remainder
.of the conftry&ion would baye Jecn performed as above.
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from the fquare of S E, leaves 102°2144, whofe root 332

=SP. Let B and A reprelent two cotemporary politions. :

of the fhips; and ‘their motion at B to that at £; as 4 to
58 or as x to 1°375, and we- have this theorem: S48
SNxx375SE+ SE

-

s SE xS AFSE T 2595 And as 11

I'873 2 21°9%: 30°18 == &P, which taken from S IV, leaves
198a =PN. Alfo SP— S leaves 13°38 = P.4. And by

47 Euc. 1, 4E = 34°21 leagues the diftance of the firit ihip .

from the middle port, when fhe brings her ‘ftarboard tacks

oa board. . Then by trigonometry, £ NSE = 43° 4%.

Therefore the:courfe of the fhip § to £ was N.E. 1°13*"

nertherly; and the £ PEN =127° s1'% . the fhip bears
from E to N, W.N.W. 521’ northerly,. Laftly; the 2 .ZEP

=112 53*." Hénce the port £ bears from £, W. 8. W.o%37'

welterly,
The Propofef,'Mr. Farree’s dnfuer.".

Lét am=SN=solea sy in=SE—EN= 105 25

= SE+ EN fought. Then 72 + 5 = 1 fum of the 3 fides,

ny = SE;ﬂi'—'—n:EN; thence baving the 3 fides the -

fquare area wili be 7 + y xy—m x m— mx m~+u; that is,

e

| A -
romr= e e, y= = rleagues;

m> —

and SE = 46 leagues, and E N = 36.. Hence the courfe on
the larboard tacks is N.-43° 48’ E. and the diftance 46:leag. K
and her courfe on the-ftarboard N. 629 11/ W. and the dif>

tance 36 leagues. -

Now, let 4 and B reprefent the tWo'fhiBs at their neareft

approach, and let fall the perpendicular Dj; and put ¢ =
fine £ .85 p = its eofine; sr=55; r=ygmiles; d = SN;
and z = .4 Nfought. Then /= z = 4§ ; and (per queft.)

srrirz: :;z_= S B; and (by trig.} x:‘r;z::p : ﬁ?

=8D; and 1 :!;z_ irge ﬂ:DE;'t_l):n SA—SD=

E -

4D —dd—sz—prz
—_—

—4qrrzz
s

. . - %
mum, and its Ayxion 214——::—21

— 2dbz A 3bbzz = o

O3 This{ :

; fubftitute 5= 1 + 27 then 4D -
=.d—hz: And (by 47 Euc. 1.) 4D* 4 DB>» = AB*
+ dd—2dhz 3 hBaz, which 'n_ru&'Be'a mini- -

e
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. . . z . i — .
, This reduced gives z= PYTTT Y YT 5698 leagues = AN;
and S 4=120'4320 leagues ; $ B = 21°5053 leagues. ‘And
the middle port bears from the firft thip, when fhe brings
her ftarboard tacks on board, fouth 66° 532’ wefterly, and
diftant 34°62 leagues. D.E.[1 .

This queftion was anfwered by Mr. R. Heath, Mr. Robert
Robinfon, Mr. Fobn Fackforr, Mr. F. Terey, Mr. Edw. erg,,
Mr. 7. Ramfbay, Mt. ¥. Powle, Mr. F."Turnei, Mr. W.
Spicer, Mr. T. Bird, Mr. Walter. Troft, Mr. Ri. Gibbons,

ns Rationalis, Mr. J. May, Mr. . Hemmingway, Mr.
Rich. Piercy, Mr. Pro&or, and others. :

* VII. QuesTioN 225 anfwered by Mr. John Watts.

‘The fum of the three fides (per queft.) = 1e0, .
CAB = 50°) and from (C® B =r10°
“The apgles 4 /BC=60 ¢ the point GO A =110
ACB=170 ) ® within ( 4@B =130
Call C B umity (1); then per trig.ass. £ A:x::5. LC:
B = 12266, and s. L}e: 1:08. 2B : AC = 11308,
And the fum of thefe three (proportional) fides is = 3°3671.
Whence by ratio, or proportion, .
As 3°3671: 3 2 300 : 29786 = BC? Let x and 2 ex-
$°3671:1°2266 :: 100: 36°538 = B.A ¢ prefs the number
°3671:1°1305 :: 1001 33°674= JCS of degrees in the
angles 4/CQ® and BCQ® refpetively; # and 'y, thofe
BAQ and CA®; v and s, the angles /B® and CBO.
Then x 4 m = 70°, per queft. And m + 110 + s = 180
(by 17 Euc. 1.) ~ m -+ 5 = 70°; confequently x is = s.
Again, y+# = so; and #4130 +v = 180} .. 4+ U=
50; confequently v =5, Whence if x and y denote the fine
-and cofine of the LGB Q; ¢ and m that of 4BC; then
will ¢y — xm exprefs the fine of the angle /8@ or € {&?d

*VIL. QuesTion 225.

The A 4 BCitfelf may be determined by the conflruction given

* to prob. 44 in the Mathematician, or by firft defcribing a triangle

fimilar to it; after which, if on 4 B and 4 C two fegments of circles

capable of containing /s = to 130® and 120° be deferibed, their
point of interfection will, itis plain, give the place of the fpring.
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And (per trig.) s. ZCOB (n) : CB (#) :: s. LCB O (x)

2 = 00550 £ 40CH): CAR) :18.C.40 (cg—xm)

(2RI o Confeqncntly‘»p—";v—:—'fi'—-” = %f

(4
which, out ‘of fm&ionq,-*-is pmy-—pxmn:xl‘c; & peny
= xkc+pxmn; and -~ -i—: m‘:—‘— +—’§, the -

pen rm

evtangeat: 42j5 B©®. Acd f = 1’51866 &c. anfwering ip’

-~

‘the tables to 33° 21°. " Therefore theangle 48 O= 26° 4"

whence (per wig.) is found, -

Chains - Poles * a.r.p.
QAd=121383=855283) . AOB=151 3296
©B=18917=175"6709 ’{heh’reiof BOC=15 1 3919 -
@C =17'431.= 697243 ) * €O A=16 0 1273¢ °

And the content-of the whole field /86 = 47 0 2046

- Mr.-John Jackfon’s Anfuver.’ -

Cillisg AC () AB )y BC(c). And finding the fides a8

aboye. Putting m ='s. 4/OC =CB 4, and d=cofinc; n ="

$. LCOB; and s=s. AQB. Then y=s. LBO A =
CJ!@;w’x—-y':.zz::coﬁné;andt‘ang.z -';"’zq:;

,x:zﬂGBQ:ECO[ Then %2 c 2t ¢ f;;:CG);aﬂd

ay Sex av
mtaziy:-—==0C@; confequently — = —, =~ x=
7w S ©'; confequently A m

any * ny

cm’ 7

__any +cmdy de:a.r,t'y-l—dcm‘y z ., an+ dem

- cm ’ cmr Yy T mr
1—y? n+deni .
= \,'{,, ‘y 5 confequently ¢ = < cmf” = 19952 830

ag’, & B A = 26°35". Wheance the lines and areas as
abov )

€.

)]

—=, and'z —dy = 5—‘—— ; tranfpofed; mz ;‘%’}% + dy

This queftion is very eleganely folved by Mr. Turner and
Mr. Farrer, who fay there’s one of the fame fort in Ronayne's

Algebra; folved there:two-ways, but in a tedious and clum-

fey manner. “Mr. R. Rabiré/{én, Mr., T.Rotinfen, Mr. Bam- -

feld, Mr. Williams, Mr,
Mr. Heath, Mr. May, Mr.
Jlon, Mr. Trott, Mr. Filgtim, Mr. Gibbons,and fome others,
bave in various' methods given-folutions-to~his qucttion,

apple, Mr. Ramfay, Mr. Powle, .
Lfird, Mr. I'Injm.'g.:, Mr. King: :

O3 . e -

1

.
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"Tbe’l’uzn QuesTion folved by Mr. Ant. Thacker.

" Putting x = F¥ the focal diftance, and proceedmg with
the nature of the parabola, we get x =25 =FV, ~ VB=
50, and DB =7¢0'71.

For any variable abfciffa” put x; and y for its correfpona-
ing femi-ordinate; p for the latus. rectum slheg will px=yy
exprefs the nature of the curve DV _—y vi Xt 4+ j’ f-8

- ZVpp + 47y = the fluxion of the arc DV; whofe fluent ~

25 4+Apo+ 4yy

‘53!—‘\’1)?*'4]) +pXL = the length

of the variable arc, whnch when y = 70'71 is 89°8914 = DV,
the half of which 44° 9457 is =the arc V. 4 ngch call z,

19+ 4pp + 4VF _
?

and put = }; ;hen wnll + 49

b/:

/)/J'—'l 3 . .
3. h=16z; and X pp = bayx; or if for p be

- put a3, then (1t} .é_.‘il___}‘..l + 443 L, b = 16z; and

bhaa—aa-

(ad) 5 = 4V yx3 whence per (1) equation a
_zzﬂ+4n2/s‘+'1,/.'/74a : . /:7:14-;'["4.
"" 30=3n —120% L.b 3 and (2d) @ = ab—2h% -

a4 ah a2kt r+lzb
l_com'equemly Py o ry 15 gy gy y hence 4° 4
b4~ 1254 L h— 12h2 L. l)-- 1=o0; whlch in fluxions,

" and each term divided by 5, gives 645 — 8§43 — gh3 LS
w—oghL.h—18b= 4. An procecding according to cafe
aft, p. 81 of Simpfon’s Effays, we get (if no m:ﬁake be made)

b= 4'1339a6; and from the equation btp bb 2, ap L. b
16hbz____ _
t+4bb L. b

=162, ishad p =43 —
area V'S .4 = 616 nearly.

=31 &c. Andthe

. . Merones
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st . T
* Merones anfuwers it thus :

’

_In the parabo]a'uDV we have 27 B*» = DB3, and
3V B X DB=14733; whence DB* = 4999'93; VB =
2499°96. . e , -

In any parabola, where x = abfciffa, y = ordinate, ¢ ==

. .. o f—
Yatus re®tum; the fux. curve =y \/ 1 4+ 222, and the

. < aa T
S~ LS
curve = \/ﬁyy + L piaxmL Y 1 4 4
aa a ﬂa’

therefore /D= 898918, and ¥4 = 44°9459. Let a para-
bola be fuch that xy =1, and the curve aqminimumt;)e .
punge a4 out ‘of the foregoing expreflion of the curve, and

,'put'é.'—__; H.L. qf%’y-+ x/.x +_4;";l; and then \/-};y+ ;'5

3z, .- : H ¢
+ .744 is a minimum; the fluxion of this made = o, there

2 4 XX —

out = —— I+ —; 0of —4#1 x4 =H.L.
comes -out 2 ‘3”5/, 3 3 v +'4 : HL
2xx 4+ o/T +4x+; whence by reverfion of feries, x =
*986408; y =1°01378; the'curve=1"4787; and in the para-
bola A4V, where the curve is 44°9459; we fhall have ; =
29°98233 §.4==30°8142; and the area V.48 = 6157921,

This. queftion has exercifed the faculties of a great num-
ber of perfons verfed in the moft abftrufe and higher parts
of the mathematics, has occafioned a good deal of {pecu-
lation and controver{y; and the beft of artilts have been
doubtful, whether it is poflible to be folved by any fcientific
method ; nor can I apprehend I have received any fuch {folu-
tions, unlefs thefe two above. -

The latter by Merones, a perfon fo profound in thefé {cj-
ences, that he is equal t6 the moft arduous tafk ; by his dif-
ference between the abfcifs and ordinate feems to be nighe,
yet do not readily erough comprehend his procefs : And as
1 have long with’d 1 could difcover who heis, or how to
dirc& to him ;' I would now heartily beg that favour, and
that he would pleafe a little further to exemplify how the

‘ - 3
expreflion above, A/ L5y ;'; + '1'4,—2 put into fluxions

makes z = ;"—';*'\'V'x-r;xh '
o . The

.
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The propafer Mr. Turner,’ Mr. Heath, Mr. Farser, Mr.
Dunthorne, and fevera} o;] ers (im their folutions) make the
abicifia and ordinate cqual, which though it does aot much -
differ from, the truth, yet-is aot really fo*

M- -

- 5 - = ade™ *

*PrizeQuesriow

The Diary Author hiving as dbove exprefled x defire of having:t
_fome pasts: of the folution by Meranes (Me. Emerfor) explained to -
him, and it nowhere.appearing, that 1 know of, that he received
any farther account of it ;- I thank it my dusy, as-au Editor, to fup-
ply a particular explanation of the faid folution, notwithitanding -
the Editor of the Repofitory has thought fit to pafs this Queftion -
by in' flence; though bis declaréd intention at the beginning was -
10 ¢ fupply defeéts by rendering the Qucltions-perfe@dy clear, and *
their' fubfequent anfwers as cafy 'to be underftood as the mature -
" of the fubjet will admit.” )
‘T'he fislt principle of the folution is to find the curve a mini- -
mum under a given area, inftead of the“area a maximum and the -
curve given, as in the queftion, whichvis the fame thing. Mr
EmersoN affumes another cusve fimilar-to the curve required,

whole area is ;, or xy == 1; 3nd if 2 =the parameter, then ax -
,1

. y%; friom .thefe two equations we have x =}, and ¢ = ;-..—..;-’;

alfo 'Z;:f;- = ;’;:xx: Nowthe general expreflion for thelength of

= —_—
thecmvebeing\/{y‘-l-%+iaxH.L.f¢;’.|.s/,‘+ 3:'%

by writing y3 for a in this expreflion, it bezomes \/ 1y ;5’;

3 . ..
'-|-’-;— X H.L-}’-';-l-\/x +’—“- = a minimum ; the fluxion of

which being found in the common way, and made = o, the equa-

T 2 4 _ 3 4 .
tion gives zorH.L.-F-k\/x-i-;;_’—;\/l +’7.tlmt|s

(putting « inftcad of 3) %x—vl 4+ 45+ = H. L. ax?
#/1 4477, which thrown into a feries, and reverted, x is found;
thence v, and the carve. Then, by im. figures, he proportions
thus, as the length of the curve thus found is to the length given
in the qugﬂion, fo is x 2nd .y hese found, to the gbfciffa and ordi-
e r -
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A :ﬁy V4 | S84 'SV . SVA4
Mr. Turrder  |89'89 [aso4s | . 30739 61577
Mr. Heath - |89'89ra] 4479457 30'3905 615721
Mr. Dunthorne — (44°94 36'39 615°7

e e o S A 30814 61502
Merones | | s |44°9459 V'S 29982 15°9

If any ratio ;:,on'ld be found between the. ordinates and
abfciffas, then’this problem might be folved by a fimple
equation; but as the nature of fuch curves do nog gdmxt of

“that,-it fcgms impradicable.

Of the Eclipfes m 1742,

Within the fphere of -the earth's orbit will happen four
eclipfes; two otPthe fun, and two of the moon ; but all invi-
fible in qur, ifland. - -The firft of the moon, May the 8th,
near noon ; the fecond of the fun, May the 22d, at 12 h. 30*
p.m. the third of the mogn, November the 18, 27' p.m.and
the fourth of the fun, November the 15th, at 18h, 16’ p.m.

P 1 P
. N o %l'cﬁw’,”': '-):l [ .
1. Qusstiow 226, &y Mr. Tho. Ramfay. ’

__'m in love with a damfel who has beauty in ftore,
Befides a large portion : —Her’charms I adore;
Her efteem and affecions at'length P've obtain’d,
But her father’s confent, as yet, is not gain'd,
Unlefs the conditions below I fulfil,
‘Which is a tafk far furmounting my fkill.
He infitts that a method I to him make known, ]
How to fiad the content of = field of his own, - °

. Without any more data than what he defcribes,
I muft find the faid * area, as alfo the fides.
A rrianguldr form is‘the fhape of the ‘ground,
The hedges as ftraight as moft are to be found:
Without the faid field grows an oak and a pine,
Betwixt which faid trees, if one fupfofe a ftreight line, -
To one of the fides it would parallel lie, :
As he fays himfelf did accurately try.
If the field’s longeft fidé extended fhould be, v
Juft eighteen chains farther, it would touch the oak tree:

* The area to be a maximum, h
o
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t

The pine in a fireight line lies with the third fide,
Diltant exa@ly twelve chains, when ’twas tryds
Moreover the diftance betwixt the faid trees .
Isjuft forty chains.~——And now, ladies, l1pleaf:' ,
Some affiftance to lend, my content it will prove: -
Dielays being ddngerous in matters of lave. .

11 QuEesTion 227; &y »Mr'. Pcter'Kay.-

" “Suppofing _a' pendulum, whafe lengd\'is:zg'z incﬁeé, and ¢

its bob or-weight-27 pounds; to find at what part of the rod *
of that pendulum, a weight of one pound muft be fixed, fo -
as to_have the greateft effeft in accelerating the pendulumy .

* or, fo that the time of the vibration may be the thorzeft -
poflible? The rod itfelf being -fuppofed veid of gravity. .

IM. QuesTron'228; &y Mr, J. May. .

The great inundations we have had here lateiy in Holland,* ..
has Iaid above fix hundred thoufand acres of land under wa---

‘ter; and hath ruined 3nd wathed away the boundaries, that -

it'is almoft“impofhble:. a?am to determine each man’s pof- -
feflions ; but, ® help-a friend,.and prevent difputes,. your
afiftance s defiréd.”. . | ,

He had a piece of land,"4 FP V' D, which was divided into
two - pass. by the right line 7/ F;.of which the part.
ADVF was a geometrical fquare; and the other part #PF
an apollonian parabola, /-the vertex, and F its focus: but
all ' was defaced excegt the fide 4D ; which we with fome
difficulty- meafufed fifty=two chains:: So that to fix the -
béundaries again .there is required the lengths of the fides .-
VP and FP: 1t is alfo expected that the points 7, F, P, &c. .
bt determined by a geometrical conftcuion. .

.

IV, Q‘(vu'rxor‘atz,zg, by Hurlothrambo. -

Suppofing-an homogenous fluid, equal in denfity and mag--
nimdpe to the earth, to revolve uniformly about an axis; ﬁ:) .
that the greateft diimeter thereof:may be juft double the -
axis fram pole‘to pole’; to find the time of ove entire revo- -
lution ; with a general theorem.for the folution..of ‘other .
quetlions,of this nature... . o .

. V.iQuss-
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_— V«sté Tiow 230, 4y Mr. Joha Turner,

." Suppofe the: bupg diameter of a fpheroidal catk- were 40
+inches, and its diagonal 48 inches; itis required teo find the
~head diameter of the lealt ipheroidal caflc poffiblé, having
- the abovefaid dimenfion; and its content in ale gallons?

VI. QuEesTiax 231,'6)' Mpr. N.-Farrer.

~On the 20th of December, 1740, at ten minutes paft eight

at night, I-obferved two noted fixed ftars on the meridian;

the difference of their iltitudes thirty-feven degrees; and at

ten o’clock I fourd.theit azimuths 31° 4’ and 61° 45', both
-weft, and their difference of altitudes. 329 -Quere the lati-
~tude of the place of obfervation? '

VIIL. (Lt_nas*rxdn 232, &y Mr. Ant. Thacker.

“If x3 4 93 — g455x = 0 exprefs the nature.of the curve
AM, and r50400°be the area of the fpace 4 M P; it is ‘re-
.quired to find the area of the greateft parillelogram that can
“be infcribed in the faid figure AMP? ' '

© VIIL Qns.-rr:o;a 233, '8y Mr. Rich. Piercy,

If 5" x n—xV* = y; when# is = 1000, required the
-value of x, y being the greateit number that pofl 1y can be

IX. QuesTion 234.
A father -at his death bequeathed to his daughters thefe
rportions, viz. : 0 *
To the eldeft he gave *2* of 1000 pounds.
“To the fecond 23’3 of 1coo pounds.
To the youngeft *44 of 1000 pounds.
“How much was each daughters’s portion ?

The'PrizE Questron, &y Mr. _-Hcat,b,

Vincit amor patric——

Where, with his fleet, our noble patriot fails,
Succefs o'er all his conduét flill prevails s
Intent on public wrongs, he ftems the tide .
Of Spain’s oppreflion, infolence, and pride: B
) : \ ‘ rave,

ra
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Brave, generous-minded, not te be withftood, ¢
A hero cenqu’ring for his couritry’s good.

Nor could vatn boafts their Porto Be?la {ave,

He took it, as he was refolv’d to have: : .

. His thund’ring cannon rend the liquid {ky, o
Hot iron balls the iran caftle try, - B O
And {torms of ruin round the harbour fly.

Pour'd on the 1and, behold eich honeft tar,
With fword in’hand, alcending to the war,

- Their country’s wrongs are bpfling in each breaft,
Bold in revenge, dauntlefs, all forward prefs'd. -

" The Spaniards, aw’d, and in a dexdly fright, ),
Shrink back for refuge to the woods in ﬂlght,§
And leave the Englifh maiters of the fight,

While loud huzzas from deck and fhore refound,
And the glad vi&tor with aplplaufe is crown'd’}
Th’ ob{curing fmoak uncurls itfelf in air,
And Britith beroes bright in‘arms appear { -

© The conqu’ror now, as wifdom does approve,.
"Divides his treafure, and withal his love :

~ With love and joy each Britith bofom burns,
And in new conquells all exprefs.returos.
Chagre is conquer’d—— America does thake,
Spain for her wrongs muft reftitution make;
From fhore to fbore the victor bears command,
And Vernoa ! Vernon! rings through all the land !
W hofe aé&ions ‘an immortal record claim, ’
Anongft his thining anceftors of fame. .

Late * news I've heard, ladies, I with it true,
And as your hearts ar¢ therg, fo muft all you.

The sts'rlovn.

* Admiral Vernon failing on a fouth ccurfe, from Jamaica
to Carthagena, fecs Don Blafi right before him, fteering
due weft, along the fhore. He now continually bears digeétly -
upon him, in a rightline; when coming up with him, it ap-
* pears that the Do had failed 8 leagues during the chace,
and that the fuid admiral was 7 leagues diftant from him
when the chace began: Now, fuppofing each fhip’s motion
to be uniform during the whole chuce, to find from theace
the diftance failed by Admiral ¥Yernon. * .

Bucflions
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1743-
Quefians anfwered.
L. Quesrion 226 anj@;rrd by ‘I:Iﬁrlothrumbo'. '
ET 49 be arallel to CP; OP=a=g03 0.4 =} —qs.
L8205 b

=c¢=12, and 0@ ==x. Then the area of
1.2 243 XS QY ¥ S —_—
the A«fq.Q_jS'\/M crabixidoctxr—p4— 4 %,

16 . ’
. therefore, as xx (0.9*) ' ’ v
ta—xV (4C*)::the . o . Kop
faid area ( the zrea of v
the & .4BC, which, by
the queftion, is a maxi- 0
a—x)* -

mum; .o pransl AN /F 7 Wr—— B
zb‘c’+zb’x’+ze"x’ ) _ 7 o

5% —c4 — x4 is 2lfo 2 maximum: Whence a x&)—eccl®
~bbFccxax’ —Fb+ccx x4 x5 =o: from which the
value of x is found = 76986 ; /C=32"3014; BC=350"34733
-4B =175'52; and the area 61 4. ar. 9p. - .

Merones’s 4nfwer.

Draw D parallel 10 AB; let PC=5,04=c, PO =a,
PD=x. Then BC=bx 125, AB=cx 255, 4c

Py

a—x

v =xx =a—-x;andlet:=cc—bé,r=tc+6§:

Then, by the rule for finding the area from the three fides,
—_— — 4 . i
1/ ”’*'z:” “~ X a—=x* = area a max. this in
- fluxions, and reduced, gives x5 — #x3 — g¢x2 +ass=o,
and x = 7°698, and the area = 815°57.

This queftion is truly folved by the propofer Mr. T’ Rasm-
Jay, Mr. Ant. Thacker, Mr. Hemmin cway, Mr. Farrer, and
. Cowper, by a procefs much alike. But as I was at
Diary Math, Vol. 11 P fome
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_fome trouble in folving it ip a methaed different from any of
them, .before the receipt of theirs, I will, for variety’s fake,
here give it, though I don’t think it at all better.

A9 =PC=11; A0=18;02 =12 The fum of the
three Tides is 30 + 2%, half fum =15+ x, the difference
between half fum and three ﬁdes are 3 +x, x—3, and
35— x; then /15 +x X 15— X X X3 X x—35 Lo
A/234x2 — x4 — 32025 =%, the area of 0.49. But as xx

Y

“20 \* .
. —_—X
1zt 20— 1 E X ————— T area of the A ABC=

* . . . . . b =3 *
a maximum ; which in fluions is z x 20—x1"—2x2Xx207—¥
« xx—a2%z% 20—x1" = o; which divided by x x 20—

- . —— . .® m—
gmeszxzo—x-,—-zxz X ¥=—2X2Z X20— X = O3 or

80ZX — ZX¥ — 40XZ T 03 S-A0FX — ZXXN = 40XZ; L
40XZ b ) . .
=_————; but X2 —x4 = z%4 in. fluxions

To% — X% H 234 — x4 — 2028 g : 4]
. . . .
a3axx —axx3 . 40X 2
e, 7—3—4-——2—-5-——:;; confequendy = A0XE | =

20% — XX

202 . trox—x3
)

e ..
a34xx —3xx3 . L
it g -+d by ax gives =
. 2 y ax gt 20X — XX z
i .2 — XX __Z
5 20ZZES 117 X— %3 X 20X — X%, OF 30 X 234% >~ x4 ~2085
=T17x—x3 X 20x — x* ; in pumbers is 4680%* — 20x*
—’ 40500 = 2340% — 20x% — 11733 4 x5 ordered, is
x5 — 117%3 — 2340%% 4 40500 =% 03 from whence x )
!

Aound = 3'8493, and 2x = 776986 =0 2.

I1. QuEsTioN 237 anfwered by Mr.Kay.

.-?ﬁe a = the length of the ppn;i;lnm =.992 inches; av =
_weight of the bob 27 pounds ; v =-the weight to be fixed to
~the rod = 1 pound and x = the. required diftance thereof
from the point offufpenfion ; then the diftance of the center
of ofcillation from that poipt. will bgf%ig, which by
. the queftion ought to be a minimum ; and therefore 2XxV X

7w F xu — vx X daw + xxv. = o, whence x is = &

X w = 14'4686 inches.
S , Mr.

“ i -
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~

- Mr. J. Watts,

. The momenta of all moving bodies are asa re&angle of
their - celerity and mafs, and the celerity of a pendulum as
its length, &c. . Then ‘the  ceater of ofcillation of any com~
pound pendulum (by Colin Mac Laurip’s Fluxions, lib. 2
P 453) is equal to the fqudres of the diftances mu}tiplicci'
into their refpe@ive weights, and their aggregate-divided by’
the fum of the momenta therefore [the anfwer as above].

This queftion was anfwered b)' Mr. Ramfay, Mr. Farren,
Mr. May, Mr. Sharp, and Hurlothrumbo. - C e

IIL Qesstion 228 anfawéred by Hurlothrunibe
" Upon the given line: 4D defcribe the f;;uare' ADVF,
and from the focus F, -

and vertex 7, the para--  _
bola VP bifet FV with: A F/

the  perpendicular HG, - —
“gtfakelzhi'z%ﬂ)d’” | AB........ e
and from: center , ,
with the radius G de- i G 4
feribe the circle ¥V PF, - o IR :

and from the point P, D
where it cuts the para-
bela, draw FP, thenwill ? o e
ADVPF.{ (by book 1 prop, 30 Newton’s Princip.)be the °
figure required. ‘ o
[ In this fig. a line draws from F to P is omitted, awhich
the rmér may fupply.] % o ’

Argj'werd ‘b9 Mr, Farrer,

Let m'=VF = g1 chains, x =¥ B; then m — x = BF,.
and, per conics, PB = 24/mx, and the area of VPF =

4% g . .
—;- Vmx 4 m— x 4/mx = mm; this equation reduced is

%3 4 6mx* 4 gm*x — gm? = o; hence x = 34°7716
e T
. the poiats
the following con ruction. mass ¢ determined bv
Let HG =4 of V'F bife@ at right angles the fide of the

fquare, and on the center G, with GF i i .
which will cut the curve in B, eleribe the circles.

P3 . Mr.
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Mr. J. May the Dropofer,

After an analytic anfwer, gives this geometrical conftruc-
tion: Having xx = 42y from the property of the parabola,
and yx =6aa—j3ax; then yxx = 4ayy,and yxx =6aax
— 3axx, whence 405y = 6aax — 3axx, divided by 4ais
yy=4ax—3xx, for 1xx put its value 34y, we have-y3
3ax—3ay,to which add xx =4ay,is yy +xx = $ax+ay

~ an equation to 2 circle, and y =4a % 4/$aq +$ax; put
the furd =o, then is y = 4{«; bife@ F¥ in H, and draw
HG I perpendicular to 7 F, in which the center of the circle
will be; then x =14 5= ¥ 13aa; make HG =3a; draw
VG, this is ¥'Thaa and the center is G; put x = o, then
=ay+o, and y = §a 5= 44, or y =0, or = a, then
%’ F are two points io the periphery. On the centen G
with GV, draw the circle which cuts the given parabola ia
the requtred points,

Mr. Powle, Mr. Hemmingway, Mr. Ramfay, Mr. Wattsy:
Teague of Exeter, and-others anfwered this, (which is i
Sir Ifaac Newton’s Princ. prop. 30.)

1V. QussTron 229 asfwered by the Propofer.

Let r be the time wherein a body would defcribe a circle
about the earth, juft above the furface, by means of its own
gravity=1h. 24’ 45, and let 4 be the arch of a circle whofe
radius is 1, and fecant », fuppofing the given ratio of the
equatortial diameter to the axis be as » to 1. Then by
Simpfon’s’ Mathematical Differtations, we fhall have r x

2an* —2 X a/nn—1x : . i

v for the exaé time of one en~
. mataxza—9Nnn—1- ,

tire revolution; which therefore, when » = 2, or the equa-

torial diameter is juft double the axis, will be ah. 31’ 20"

: ~ Merones’s Anfaver,

¥ . B N .

. Let r == earth’s radius:if = 16¢'s feet. That the equi-
nq&tial diameter ‘may be double the polar one, the centri-
fugal fosce muft take away half the gravity; to do which,
any point in the equino&ial muft in 1" defcribe the arch
whofe verfed fine is £f; or, which is the fame thing, the

arch itfelf will be 4/7f; and the periodic time 31416 \/ 475

—
.. -
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= 9147" = ah. fere; and therefore the body will revolve
12 times as faft as our earth. But to give an accurate folu-
tion to this problem, the decreafe of gravity arifing from the
carth’s figure, ought to be taken into confideration; bur this
would render the calculus very intricate, and too long fof
this place. ,

B

V. %JES‘I'I'ON 230 anfivered by Hurlothrumbo: -

Put the diagonal = 48 = 4, half the bung diameter =10
=35, ba;:d half the head diameter = x; then the content will =
be 2o T XX m’;‘;"" X 84/aa—b+ 2 ale gallons, which by the -
qneﬂbizn is to be a minimum. Now by making the fuxion -
of oIt gy aa— g, orthat of 3BT F A
wza—b+ x* = o5 We getaavx — 1253 *-';bl’x‘?—-sbx; -
3x3 =o; that is, in numbers — 16000 < 3008 x — 0O x*

— 3x3 =03 whence x = 785, Or x = 12'63, o x =— 538, -
but none of their roots is the required value of x.
~ For let BDFH be a curve, whofe abfciffa AC is x, and
‘erdinate 25% 4 x*V* x aa—b+x7, - o4
and it is evident that when the oidi- - B DI F -1
mate of this curve is a minimum, the - L
.cafk will be fo too but it appears,: -
from what has been found above, that -
the ordinate CD grows-lefs and lefs; .. | )
titl-x or 4C becomes.7°85 (becanfe till * 1 ¢~ Pad
_then its fluxion, or = 16000 — 3008 % * oo
— r00x* — 3%3, is a negative quantity) ifter which it in- -
. creafes till ¥ becomes = 12°63 (the fluxion being affirmative) *
. and then decreafes-again cpntxnually, till x arrives at 29, its -
greateft valte; in which c_xrcu‘mf’(ance it will be lefs thanin «
any former pofition, as will-eafily appear upon trial; there-
_ fore the head diameter is equal to the bung diametey indefi---
_sitely near,. and the required content 236°468 alc gallons. -

v Mr. N. Farrer’s Asfawer.:

“. T . . “ ' . .
Yf m = 40, # = 48, » =head diameter; then .’.’_’..;:'!, s
the bafe of the righ;-angled triangle, and (per 37 Euc. 1} *
4ann mm-—. 37) —J) = femi-length. Let 47 —mm

Py =dj=
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= d; then its iength is vd — 2my — y7, and its folidity
= amm + yy x ¥d—2amy—jy % 2618 ; whofe fluxion

agy X A/d—amy-—yy 4+ amm+ 5y x -—,_—-L”___i__-——_;’i__—-
’ . ’ . Vd——zm_y =3
=o. Reduced, 353 + smy* + 2mmy —ady+2m3 =o,
Hence y = 15°701465 = head diameter, 78'187894 = length;
250174 ale gall. the content. ‘And farther obferves,

1. The cafk will be greateft when it becomes a fpheroids
(whofe length is then 87°266 inches, and content 259°28 a.g.)
and lcaft when a cylinder (length 53°066, content 236°46
a. g.); therefore the queftion, properly fpeakieg, does not
adont of either maximum or minimam, for the leaft fphe-
roidal cafk will be infinitely near the cylinder, and greateff
near the fpheroid. 2. If the length be 76, the content is
252°18 a.g. If 84 inches Jong, the content is 252°85, between
thefe two the leaft is that tound above. 3. Between this

‘Jeaft and the cylinder, there is another, whofe capacity is
a maximum. '

Myr. Hemingway,

After his anfwer, remarks, That when any expreflion is
put into fluxions, the roots of the equation determine fo
..many limiss of increafe and decreafe of the flowing quantity;
whence if there’s but ore root which anfwers the conditions
‘of the problem, we obtain a maximum or minimum ; but if
there be more than one, the limits thofe roots exhibit may
-pot determine either. In the prefent cafe, if the femi-
diff. of diam. = x increafes gradually from its firft valoe
9°3749, till it arrives at its fecond value 12'149, the cafk
continuatﬂidecreafc;s from 250'€7 to 350°174; but x {kill in-
creafing, the cafk will increafe again, tll it becomes a whole
fpheroid, whofe content is 259°259 a. g,  Again, let x gra~

" dually decreafe from its firlt value, and the cafk will de-
" creafe likewife, till it becomes a cylinder, whofe length is
537066 inches, and content 236'47, which is the minimum,

and may be confidered as the middle fruftum of a fpheroid
of an infinite length.

This queftion was anfwered b'y Mr. Watts, Mr. Bamfield,

Mr. Rickardfon, M. Ramfay, Mr. Wright, Mr. Robinfon
Mr, Onts, Mr. Ant. Thacker, and others, - ! : oms

V1. %’33-
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VL. Question 241 filved.

This queftion bapgcned to be over-limited, the latter given
time of obfervation being:fuperfluous, for it will not agree
awith the:reft of the data; (the bour angle may be only 262 .
3¢, and the times of obfervation 14m. atter 8 and x0 o’clock}

G2 B S St :
a —B2Z =32°=2d diff. 2]t. -
2l 4ZB=30° ¢ = diff. azim. N\
O | BZP=118° 15’ = zenith . 2 ¥4
_ ZPB=16° 3¢’ =hour £. P
Ta find 4Z 4+ BZ and PZ. . B
Put x and y for the fine and co- . . .
fine of half tﬂe difference of 472 . oA

and’BZ ;s and ¢ for thofe of half
their fum. ‘Then, by our new theotem, sy + J xand gy—sx
s the fine and cofine of Z.4, and sy —g¢x an + s x-thofe
of ZB; alfo let z reprefent the cofine of AZB, and d the”
cofine of 4B. Then, by 1ft theorem, gy — 5% x gy 5% 4
sy+qxxsy—qxxz=d; which when multiplied is
C e ssxX 4 z}':qyy - zq’qx,t =d, or dqgq -l-du;'%gigé
tranipofed, zssyy—ssxx—dss=dgq + z2qqxx ~q4qyy,
L Z¥pe—xx—~d __gq . capt o ZyY—xx—d
o —_—-J+i¢z = :;” to which add 1, its T =
— 19 =4qrr L _FmY _r, .
e d+zxx—yy 550 "5
_d4zxx—yy or W—d—zxxz 2yy-2d-atzz
- ’

N Z—1" 11—z =
=the verfed fine of /Z + B Z.

HE —

I1—2

T Operation.
74° . 16 3
J4 ' 16

143 32 Sum .
Whofever.s.isr'8480481=2y5| Whofeverf.s.is ‘r5rosro=zss
Sub.2d+t2rxz=1'7:87543  |multip. by z = ‘8652972

-2%y=2d - 28%2== 1392934 rem.| gives 2 xxz = ‘13148387 .
this—-dbyz-z="1337028 givesjadd 24 = I'59727710
the quotient = *8856064. Sumadtaxrz==x'7287343
which gives = 83° 25' 53 = 4Z + BZ, the half of which
41° 427 56" added to half the diff. 16°, gives 57° 42’ 56" =
AZ the greatér fide, 'and fubtraded, leaves 25° 42/ 5% ?
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B Z the lefer fide; then ass. 37°:5.30% 8" :: 8. 57° 41 56"
$ S, 44' =P 2 again, as s, 26° 30’ : 5.25% 4 56" 2

S. 44° 44' 1 5.43°13 F= Pf the complement of the lantude,
.36 47 is the }antnde required.

- ‘This cﬁxonhas been truly anfwered by Mr. 7. Daniel,

Mr. }7 Ybury of Bsrmmgbam, Mr. Jobn Werth, and
'ranow arrot. .

VII. QuesTioN 22§ anfwered by Hurlothrumbo.

-Put g = 945, b =150400, PM =}, AP =1 =1wy; then,.
by writing vy mﬁead of x in the equa- : :
tion of the curve, &c. we fhall have y .

av av?
= e—, = ————, andyr_.
(Il 119

1929 — oS . a?
LA J "vv; whofeﬂucm is —
s 1tuil? 6 '
2 al r
_—-éﬁ—+——===,\vhld1, AO 'P

zx:-tv” 3xz+vl

.by refloring x and 5, will be S + - 5-2— or = xy +

aa ‘ aa
2x1+v3®  3xa -ub
i R

';;5, and ¢ = 9—”? — 1, we fhall get z = -:-L:-‘—c-:

Now by putting z = x+ v, { —_

r 5m~ whence v ...08,]- oo=PM, and 2= 400__,41-"
*Heénce the area of the greate[t 1d'cnbed parallelogram PB,
will be found = g92133.

Note, This curve, having its equatnon affe@ed alike by #
and y, returasinto itfelf,. and has its convex and concave
parts exadly fimilar to each other.

VIIL QuesTION 233 dnﬁuered‘by Mr. ] Watts.

ance X x n—xtis tobe amaxnmum, its h.l nxl b
Xz

x xl.n—-x = max. mﬁuxxons—-—-l-x <1 ,,_.,,._;....;

= o', which divided, by x 1s - + Lr=x— -"x—‘zo, ie,

;__%&o .l-’).‘xooo-t E%—-—;_o. By trials itis found »

o ) muft
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maft be greater than 800, .: put 8oo -+ z = », which fub-

. . 1000 TR YR
fubi;am::-d above, gives o042 + 1. 1000 — 800 —2z =

[oe) z i o . I000 —
—0TZ ... racted; —=2_ 4l2c0o—~z
Tooo—8oo—z — 03 Tomt I.ed,xt ¥ Bootz +1 300~
_f;;%i'_: = o; out of fraQions, is 200000 — 10002 4.

60000 — 6002 — 2z X 1. 200 — 2z — 640000 — 1600z = 2%
= 0; OF . — 440000 — 2600 2"— 2% -+ 160000 — 600Z — Z3
x 1. 260—z = o; figns changed, 440000 + 26002 + 22 =
160000 — 600z — zz x'}. 200 — 2= 0} ordered by infinitg
‘,*_l‘itsiis 440000 + 26002 + 22 —160000 -+ 6002 + zz x: ]

- - z z? z3: 1. :
200, — — — y&e.=op

,200 80000 ™ 24000000 6456000900
ocfinding the hyp.log. of 200, viz. 5°2983, &c. its 440000 +

- . .z
2600Z + 22 }60000, 600z — 22 x:5 1983 700
.z z3 .
8000 24000000’
e 572983 22 — *005833 2 3-~— 000012524 =0 }-0r 6578°98%
+ 57298322 —°005833 23 — *000012524 = 407{7.8;;whieh
dinided by- the coeficient of 'z; (per Simpfon’s Flux. p; 1or)
gives 2z - .°000805422 — 000000823 ~— 000000001 24 ==
61:9742, compared.with the feries, in the fame page, we
ave & = "0008054, ¢ = *0qoooo8, d= ‘oocogooor, &c. and
2 = 619742 which cally, then will z = y—by* + 285—¢
x y3 &c. =é9'371973, which added to 800, gives x =

&o = o; that is; .— 407728 + 657898 2

859°37973.

IX. QuEsTioN-234 anfwered by Mr. J. Weatts,

- Subtra&@the log. of 2 = o'3010300 from the log. of 10 =
¥°0000000, the remainder is 069897000, Which multiplied
by 1, is “1397940 = the Jog. of *2°*, which fubtra& from
upity, and the difference is "8602060,. which fought in the
ogarithm tables, gives the abfolute number anfwering *72478. .
And proceeding in like manner with*3°3 and °4°4, we fhall
have the eldeft daughter’s portiow 72478'= 724k 165 4.
the 2d = 69684 =6961. 16s. x1d. and the youngeft =693°'14.
=693l 25. 8d. - :
‘This queltion was alfo anfwered by Hurlothrumbo, Mr,
Powle, Mr. Scyth, Mr. Ramfay, Mr. Farrer, Mr. Bamfield;
Mr. - May, Mr. E. Rufion, Ms. W. Miles, and feveral oth;rzs‘.'
. : ¢

-
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-The:Parzz QuesTioN anfwsred:by Merenes.

. LetCB=}= 8, AB=c=1; 1t G, :icm-pomum
. the curve infinitely near each other, .
draw Gt'andg}pm Hel vo 48,
and to the points G, g draw the tan-

gents GD; gd; amd_De- perpendis
enlar to xd‘ Let BD=x, BF=v,

GD=y, AG= =z and zZ=ax, and-

confequently z = ax, where a is-
a-conftant, but unknown, quantity..

‘ h‘y ﬁm. tri_angie.avx. twisa{= 2) i
do=

; then y is increafed 1:7 d s, and decreafed by Gg, 2

&IG

. ~

that i xs,y:;-——z- orz-—y~l- and the, ﬂuent is z

= a-—;+ = = 4x; and when they arrive at L, 3 = o, Pre

=x=b; whance c-l-— -ahanda.-c+y--i‘;“‘-—
=1°5293 andtherefore the whole curve z"c+é = 12°233%-
leagues the diftance failed by Admu-al Vernon..

Mr, Powle: ~

Takes notice that this queftion is-a pamcular ca{e of
prob. .8 p.-x70 Simpfon’s Fluxiens.! And if = = be the ratio
of the velocities of the two thips, and 4B = a, and BC=p;.
thes from the nature of the curve ‘we have — = BC,.

=&

v

and

ax
— = AC fought‘ Now the equation T

Vbbb ¥az - a- . ax 2bb
bk T1—a T Vgt aa—a

will give x =

= 123324 = AC required.

Mr. ‘Ant. Thackér, Mc. Soth, M. Crefs, Mr. Rimfay,
}‘lr I;;rre;} Ilv;r. iﬂoore, Mr. Wat}':, ‘gdrw'a A Ma‘ ‘_Rab;ﬁ“
lon r. anbury, jun. Mt. Fo.Spi .and feve
OBh’t:s have an{weréd this queftion.: P s
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Qf the Eclipfes in 1743,

Within the fphere of the earth’s orbit will happen fix
eclipfes this year; three times will the moon, in her wan-
dering courfe, interpofe and bide the fplendour of the fug
from\falling apon the earth,.or its atmofphqre; and three
-times will the earth in its annpal elliptic motion, be fo full
in a line between the fun and Ezoop, as to hinder her receiv-
.ing the light fhe borrows from the fun, to .enlighten the
earth by refle&ion.

3. Sun ecliped April 13, at ro morning, inviﬁb_le.
2. Moon eclipfed April 27, invifible. L
:3..Sun eclipfed May 132, at 5 moraing; invifible.

4. Moon eclipfed on thurfday the 22d day of Otober, at
-a quarter paft 3 in the morning, total and vifible.

ACaleulated-by * 1 Beg- | Mid. | End {Dur.| Dig,
: .  '|h. m.}h. m.|h.m. th.m.

Aftron: Carolina, Coventry { 1 ;r 33715 313 32|22 ¢
An. Amanuenfis, London X 48} 3°54t5 2943 30] .

. ;Jo. Taylor, Snaith, ‘Yorkfhire| o 34 3 25(5 15]3 42|22 19
J. Willlams, Whitford, Flint.| 1 10 3 ol4 5213 42|22 ¢
-P. Timkin, -London I 29{ 3 17l5 6|3 36 .
+Ben. Claridge, Warwick 1-29] 3 ¥615 213 34{ax 44
*Will. Wolams, Oxfayd, ‘T 24} 3-10}4 57|3 33]|20 14
John Thornet, Gloucefter |1 30| 3.16 5 33 33]20 1§
- T. Cowpet, Wellingborough| 1 18| 3 5|3 52 3 34)ar 25
:S. Bamfeld, Honiton, Devon.|:1,16| 3 3[4 48 3 321 42

Sunderland |1 18| 3 6|4 53
_Ni. Farrer, 2 Alexandria 323 5116 5|3 35)ax 53
o .(Blapei‘l??trewell {10 33 12 2; 2 8
’ urcneiter . {1 19/ 3 814 54|3 34{21 s
‘W. Hopor, gRuﬂ:den 1 z; 3 10|4 38 5
John Brown, Bp. Aucklind‘| 1'30| 3 28|s 4|3 35|ax s¢

+C. Facer,*Benfon - il 226) 373314 9 ez .
Tho. Wade, London . Te23) 3 1114 5813 35{21 s¢

" “Ens Rationalis, -Newcaltle {1 14 3 1|4 4813 34|21 3.
M Rafion, Ha"ﬁéptz‘d ' ‘1203 7(4 55|3 35|21 5;

. 4 London 'T 23| 3 11{4 58 )
T- Robinfon, _%Mortonl—li]l 2 18] 3 64 53(3 35(27 ¢
Nic. ©ats, Toptham . 1 T4l s "4ls 5203 3821 54
“TeagueofOxford,Greenwich 1 23 4 58

. The beginning of total darknefs 2.28. End 4.6,
The other two eclipfes are very inconfiderable.

LI B S

The
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The paflage of Méféury.over‘thé Son, 'Q&ober 25.%

. | Beg..] Mid..| End | Dar.
Jofeph Taylor ] 92s|l1r 37143 |418
“Peter Timkin, forLondon 1t 6| c1rf1 16 |2 9
T, Cowper, Wellingborough| 8 36 1 10 48| 1 o} |4 23.
Annus Amanuenfis, Londen | 8 s4 ] 1r.40}2 30 |4 23

T. Wade, London B 83slos1tx 7 1432
Ens Rationalis, Newcaftle 823)1040}0356 |4 33
‘ . New

" # This TRANSIT of MERCUKY '
« . Was-obferved:at London by Dr.-Brvis thus:

Temp, Ap. h. m. s.
- “Q&. 24, -30 28 $7 - The 1ft exterior contadk.
29 48% The ingrefs of the center.
30 40 The 1t inter. conta&.
' a5, 3 o 33 Thelaftinter. conta&.
& 24} The egrefs of the center.

2 16 The laft ext. contad.

. . .. Ao at London by Mr. Gea. GRARAM.

‘1 o 42 Thelaft inter. contaét.- .
-2 16 The laft eat. coritac. L

Asd at Gie_'fm by M. dnnﬁ-._-h:wn GERSTEN, ' -
h. m. True time. '

9 4 Centra] ingrefls.
-2 37 Centra) egrefs.

R . ACo}nn,, - .

Was obferved, of a remarkabld fize, in the month of Deeember
this year, and in the months of Jan. and Feb. the year following,
From the obfervations Mr., Jos. BeTTs determined that the place
of the afcending node was in % 15° 35’ 20%; thelog. of the peri-
helion dift. 9°346472; the log. of the diurmal motion o0'940920
he place of the perihelion .o 192 15’ 55”3 the diftance of the pe-
rihelion from the node 151 27’ 35¥; the log. fine and cofine of the
jnclination of the orbit to the ecliptic 9°865138 and 9°832616: and
thence the time the comet was in the vertex of the parabola, or the
time of the perihelion, Feb. 19d. 8h. 1am. the motion of the
comet in its orbit thys fituated, was dire@, or according to the
wrder of the figns. This amazing comet was not lefs than the

- carth;

\
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New Queftions.
‘1. QuesTioN 235, 8y Mr, Thomas Cowper.

‘When that immenfe amazing orb of day
Gilded the northern tropic with his ray,
From eaftern fkies emitting lucid ftreams,
And fpread his radiance in prolific beams ;
In pleafing folitude I did repair .
Té view the fields, and breathe n purer air; .
Where joyous birds ftretch’d forth their tuneful throats,
And pierc’d the yielding air with thrilling notes :
On verdant {prays the thruth and blackbird fings,
While warbling larks difplay’d aérial wings; Acthl
It

earth; amﬂravclled with the wonderful velocity of 13 millions of
miles in a day, or 9 thoufand miles in 2 minute; but when in its
periheljon the rapidity of its motion exceeded that of lightning
atfelf ; and drew after it a tail of fire of above 16 degrees or 2 3 mil-
lions of miles in length, :
Another CoM ET
Alfo appeared in the beginning of this year, but I do not meet
with any determination of its clements, .
A ComszT N
e Was oblerved in the fpring of the, year 1742 by feveral perfons.
From the obfervations made at Pekin in China, Mr. James
Hopgson computed thefe following articles : It is manifeft, he
fays, that the comet came to the equator March 3d about 6 h. ent.
emerid. and that it pafled in r. afc. 2829 30/, with inclination of its
path to the equator 84° 30’ very nearly; and therefore that its
itude was 13° 35’ in V§ with N. lat. 22° 54’. Hence we ma
colle&, that the path of the comet, which did not feem to deviate
from a great circle, met the ecliptic in ¥$ and & 9% 19’ with incl.
of 80° : aad the colure of the equinoxes in the ditance of 500 39§+
from the poles of the world toward the equino&ial points with
the angle of incl. 77° 334’ : and the colure of the folftices in the
dilt. of 23° 573’ from the poles of the world toward the folfticial
points with ang. of incl. 13° 38’ equal to the greateft elongation of
its orbit from the fame colure in the adverfe part, and to the dift,
of the poles of the orbit from the cquinoial points.
[This Note was by miftake omitted in its proper. place laft year.]

D“a’y M“‘b- Vol. L. Q' -
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Artful afcending through the elaftic way,
And hail’d triumphant the folftitial day.
Each object round a grateful fcene did yield,
‘While teeming plenty crown’d the blooming field,
* And beauteous verdure deck’d the enamell’d plain,
And pearly dews hung on the rip’ning grain ;
The fragrant flowers with diff ’rent colours dy’d,
On {miling ground difplay’d their gaudy pride:
‘The air with light efluvia did abound,
Which fpread their aromatic odeurs reund: :
‘The winds were hufh’d, and zephyr’s gentle breeze
Scirce heard to murmur through the thady trees.
To one of them a-bough did appertain,
Whofe fhadow I obferv’d upon the plain;
- And found its diftance from the bough to be,
One hundred inches wanting only tliree.
As towards the fouth bright Pheebus journied an,
And on the earth with greater luftre thone,
‘While up the fkies progreflive time he led,
Seventy-fix minutes and one-fifth were
Yt happen’d that anather branch I found, ®
MWhofe altitude above the level ground ,
‘Was thirteen inches and juft eight-tenths more
- “Than that which I obferv’d the time before;
Yet, as the firft, its diltance from the fhade,
No more than ninety-feven inches made;
And th’ bafe was fhorter at this fecond view,
By one foot and fix-tenths of one inch.too.
Now, from this data, ’tis requir’d to thow
Their hetght*, the time, andlatitude alfo?
% j, e, The perpendicular:-height of.the end of each ‘bough,
. from which the fhadows were projeéted and meafured.
N. B. That 17 minutes muft be deducted from the fun’s
altitude at the time of the firft obfervation, and 6% at ¢he
fecond, as an allowance for his femidiameter and refraction,

II. QuesTioN 236, é_y' Hurlothrumbo,

If two bodies, L and 7, whofe mafles are refpe&ively
equal to thofe of the moon and earth, were projefted at the
fame time, and in the fame plane, from two places, 4 and
B, at the diftance of a hundred thoufand miles from each
other; the former, L, with a velocity of s:miles per fecond,
making an angle with 4B of 100 degrees, and the latter
with a velocity of 2 miles per fecond, an angle (on the fame
fide AB) of 6¢c degrees;; it is required to find the diftance
and pofition of the two bodi¢s with refpect to each odﬁ?

’ alio
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. -

8 hours in motion, fuppofing them, when in motion, to be
enly acted upon by each other.

alfo with refpe& to the points 4 and B, after they have been

111 QuesTron 237, 3y Mr. Nich. Oats,

ww— Hic validum Vernon cano magnd forte juvanti.

Free from domeftic broils and homeward jars,
The hero ruthes in the din of wars;
" On proud Iberia’s cvaft, in-dread alarms,
Appears the fury of Britannia’s arms,
Each honeft heart with indignation burns,

. And long-call’d vengeance on the infulter turn¢.
The clements are mix’d, with fire the main;
Deftru&tion’s hurl'd through the indignant plain:
The -watchful fquadrons triumph o'er the deep,

. 'Whilft thunder-firuck the daftard tribes can’t peep,
Wor fcarce a petty-auger from her moorings creep.

Him conqueft {till attend, and let your {ongs
Blazon his triumphs, num’rous as our wrongs :
So fhall our fhips in diftant climates roam,

Aund bring the wealth of Pery’s Indies home.
Then let each heart with gratitude be fraught,
Each failor love, who for his country fought.

Ladies, ere long (believe the mufes true)

Bifplay yous wit, the cong’rors you'll fubdue.

The Q}JEST]QN’,.

K fleet of fhips at Portfmouth is bound with military ftores,
for.our brave admiral in the Weft Indies ; and being in-
» by. experienced navigators, that a thip, in failin
¥pon a.wind, having her. larboard tacks on board, which.
makes hex way good fix miles an hour, will, when got into
atrade wind (which blows in the latitude of thirty) make
er way.nine miles an heur; now admit the fleet can fail at
the rate above, I demand the courfe and diftance, before and
after their arrival in the trade wind, to be performed in the
orteft time poffible, from the Lizard to Jamaica, and the
minimum, accordmg to Wright’s proje@tion. Lizard in lat.
49° 56, long. 5¢ 14’ wefl; Jamaica 18°\and 76°.

IV. QuesTion 238, 8y Mr, Peter Kay.

To find in what arc of a circle a pendulum muft vibrate,
fd that the time of one whole defcent fhall be equal to-the
\ime in which a heavy body would fall along the cherd of.
the fame arci. : ' o

) Qs V. Quss-

e
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V.QuesTion 239, & Mr. Robert Heath,

Four maids, wife and fair, and as Aftrea rare,
(Impatient to tie Hymen’s noofe‘z
Burn with amoroeus flame for an artift of fame:
‘Then which for her age would you choofe?
Suppofing their feveral ages to be reprefented by the fol-
lowing equations.
) ax:¢e + uu 4 yy = 20850,
exiaa+ vy + yy = 23138
ux:taa+ ec + yy = 24654.
Yy X:aa-+ ee 4+ uu = 24750. )
‘What was gach of their ages, and the anal ytical inveftigation ?

VI. QuesTion 240, & F.R.S.

. Let there be the fruftum of a cone, whofe lefs diaméter
is 20 inches, its greater 40, and length go; which being cut
by a plane diagonally through the contrary extremities of
its two diameters, will divide it into two parts (called hoofs)
a greater and a lefs. There 18 required a fcientific theorem
for finding the folid content of each part; there being none
yet given by any author (except perhaps thofe got from a
tedious feries) which will give the contents precifely true,
when at the fame time we have found, by an analytical me-
thod, the true folidity of each. All which may be made
g]ly appear, and fhall be demonftrated in the next year’s
iary.

. VH. QuesTion 241, by Mr. William Daniel.

Tt is univerfally agreed, that the heat at any moment of
" time, on any day, is preportionable to the retangle made
of the fine of the fun’s altitude, and the arc of time ex-
preffing his continuance above the horizon: which being
allowed, it is required to find what time of the day will be
the hotteft at Coventry (lat. 52° 3¢’) on Auguft 14, x743.
N. B. This is one of the two problems which Mr. Stone
(in his tranflation of L’Hofpital’s Fluxions) challenges the
mathematicians of Europe to anfwer.

VIIL QuesTioN 242, &y Mr. J. May, jun.

Laft fpring, 1742, being at fea in north latitude, we had
great ftorms for feveral days together, fucceeded with cloudy
weather, which hindered our making obfervations ; at laft,
when it cleared up, with Mr, Hadley’s o&ant, upon deck, I
- 1 endeavowred to take the fun’s meridian altitude, but unfor-
tunately thick clouds prevented it. Now being at 2 grieaft

. ofs

T e
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lofs to -know where we were, we endeavoured to contrive
* fome other way; and accordingly waiting a few minutes, it
cleared up again, and we took the fun’s altitude (after allow-
ance for refradtion and dip of horizon, &c.) 57° 24' 523
tarrying 26 minutes by a good watch, we obferved the fun’s
height 55° 35' 19¥; and 25 min. after this, the fun’s altitude
“was 53° 16 15", From whence is required the Jatitude we
were in, the time of each obfervation, and the fun’s declina~
tion, by a general theorem for all problems of this nature.. -

IX. QussTioN 243, & Mr. John Powle.

Let there be three fpherical and perfeily elaftic bodies,
A, B,C: the weight of 4 = 3 pounds, and of € = 27. Now
it 1s required to-find the weight of the intecrmediate body &,

- fo that 4 ftriking B at reft, and B, with the motion ac-
quired t;}' the ftroke, ftriking,C at reft, the motion produced
in C, fhall be a maximum? .

Prize QUssTiON, by the late illuffrious Sir1. Newton,

Three ftaves being ereted, or fet up on end, in fome cer-
tain place of the earth, perpendicular to the plane of the
Korizon, in the points .4, B, and C; wherecf that which is
at 4, is 6 fect long; that in B, 18; that in C, 8; the line
ADB being 33 feet long: It happens on a certain day in the
year, that the end of the fhadow of the ftaff 7 palfes through.
the points B and C; and. of the ftaff B, through-.# and (5
and of the ftaff G, throu%h the point /.

To fiad the fun’s declination, and the elevauon of the
pole, or day and place where this fhall happen.

Note, this is the g42d problem in Sir Ifaac Newton's Uni-
verfal Arithmetic; and it may feem a piece of vanity in at-
tempting to give a folution after the: greateit of men; but
having in the winter 1740, taken. a great deal of pains to
bring out a folution, and never being able to get s numbers.

i the declination ued latitude precifely the fume, I was
fond to think his, were exad, and wrought it oyer and over
again ; ac firft it came out an adfe@ed equation, then a qua-
drat.c, and at laft happily by a fimple equation; ahd having

- faken (he pains to prove all the numbers (not depending cn
the logarithins) found them agree in every particular, and
by coaltru®ion to form a true conic fu@ion.  We thercfore
bumbly prcfume, that in a calculus fo prolix and difficule
(in Sir Haac's method) there might happen a fmall error, or
at leaft fome prefs fault of the editious, or in the tranflutYon;

. ;/)livch we hope to make more fully appear in the next year’s

arYye .

Qa3 Ruzlicns
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1744
Queflions a;fwered.

% 1. QuesTioN 235 anfwered by Mr. J. Turner. .

'I‘HERE is given 4B =CD = b= g7 inches, 4/C=138
1 =¢,and DB = 1276 = d; to0
find CG =x. Puty= BG. "
cc 4 2cx = xx 4 yy=0b,
Bya7E. I’{da’+zdy+yy-i--x::=b[;;
confequently they are equal to one
- another, or cc +acx=dd+11dy;
and bv the firt equation, y =

VI)D'—C_C—‘Z‘.‘:\ T Aa, which fub- B
ftitated for y, in cc 4 2cx — dd DR T
= 2dy, is cc o+ 2ex —dd =

2d /bbb — cc— z2¢x — xx; and fquaring both fides of the -

equation, makes ¢4 4 4¢3x — 2ccdd + 4ccxx — addex +d*4

= 4ddbb— g40dcc—8ddex— 4ddxx; tranfpofed, 4ccxx

4ddxx+aedx+addex = 4ddbb—addce — c*—d%;

and dividing all by the coefficient of the higheft power, it
4

will ftand, xx 4 cx = Addbb —2ddce—ct —d
’ —

@

4cc + 4dd * )
The fquare compleated, and properly reduced, gives this -
theorcm,

#* I.QuesTi10N 235 Conflrui?ed.
335

"Make DB = the given difl. of the fhadows [Fig 1], and perpen-
dicular theretp DE = the given diff. of the heights of the boughss
then from E and B as centers, with the fame given diflance from
cach bough as aradius, defaibe two circular arcs, and having
drawn F.A and B4 1o the point of interfetion, A4, draw DC | and
= EA, and AC drawn to meet DB, produced, in G, will deter-
miné CG and AG for the two required heights of the boughs.—
D C being, by conftrution, = EA = B4, AC (by Ewc. 1. q) =
and || DE, ard confeguently the angle at G == the angle at D == a
~icht one.

-
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theorem, x = J% - '1—4- —-—E = 582 =GC. Thence

is found y = 65, G = 72, and DG = 77°6; whence, by

common trigonometry, may be found the anglesG.4 B=42°

4' 30", ABG = 47° 55" 307, and C DG = 36° 52’ 12¥. Now

having the two altitudes of the fun found, and the differences

of time given per queltion = 76% minutes, the azimuth is
eafily had; then by the theorem in the anfwer to queltion azo0,
the latitude will come out 52° 19’ 377, and the times of the
day 8h, om, 115, and gh. 16m. 23s. the anfwer required.

The fame anfuwered by Nr. Betts,

Put x and y for the fine and cofine of the anzle EFD,
tadius =1. Then IB trigonometry,
ass. LEFD : ED ::s. LEDF ) F
:EF,i.e. x:4d ::y:¢; therefore D

ex=dyand £ = -‘5 = tangent of

42° 23’ 51" the angle EF D, or half

the fum of the angles BAD and

B|14Fd= h?lf('hthef um of the tfwo : ‘ i
altitudes of the fun. Again, fine

EDF:EF::rad. : DF,l.e. 5: 4 BC

cit1 :‘%; and as 4D : radius :: {FD : fine of half the

angle DAF,viz. b: x ::—:—.: ;—i—y; orasab:c:: .-;-:—;;:‘—’,
viz. 25 ¢ o+ fecant 42° 23’ 517 : fine 5* 31’ 39" equal to
- half the angle DAF, which is half the difference of the
- required altitudes; whence the altitude CAF = 479 55’ 3"
and C4D = 36° 52" 12% and the times of the day 8h. and
9h. 16m. the latitude 52° 1¢' 377, the anfwer required.

This queftion was anfwered by Bironnos, Mr. S. Bamfield,
Mr. 7. 4/, Mr. R. Sowerby, Mr. Ramfbay, Mr. Watts, Mr,
Scyth, Mr. Tho. Goavper the propefer, Mr. W. Kingflone, and
_Mr.th]mieI, in the former method, dnd by Mx. Dan. Howard
in the latter,

II. QuesTion 436 anfwered.

After the two bodies have been 48 hours in motion, 7 is
diftant from the point of projetion (8) 393270 miles, and
makes an angle with it of 59° 55, Alfo L makes with .4 an
angle of 98° 23’, and is diftant from it 861570 miles. Through
the induflrious labours of fonde: of our corrcfpbndémsg:'e

B gt el .. PR & B e

o~



9% | Lapins’ Drares.« [ Beighton] 1744..'

have gotan anfwer to this abftrufe and curious philofophical
roblem ; but as it is‘doubted whether fome errors are not in
1t, and believing no one {o equal to the tatk as the author,.
whofe knowledge and penetrability in fuch difficult and un-
common problems, is- fcarce to be rivalled in an age; we
have given only the numbers above (befides the {fcheme and.
anfwer we have inferted in our 1ft vol. of Diary Queftions,.
p- 193) * till fuch time as the propofer favours us with his..

T

HI. QuesTron. 237 anfwered by Bironnos.

* Let LV reprefent the e¢nlarged diff. lat. between the
Ljzard and Jamaica, LS
that beween the Lizard and
the trade wind. Then we
have LS =a = 1572'9;
TK=1902=05; Tb=
q0=q; FN=4246=n.
Lety=7S; thena—y=
1K and per fim. triangles,

" tays I X N

a:yiim:

. n—y . : —
s n=—yiiqigx b’:;b; and’per47Eu,1,‘/m:+'_”a_;Y_,

. — ,
= Lt;. alfo ~/M+qq x 2 ,,y/ = 7i; hence the re-

quired minimum 1s ’g;V"“"‘f'ﬂ + 915 Vbb+u=y1*; which

being fluxed, there comes OUt 75— 75 244/a7 oy =
mgx3b «/&b-%n—-yi' 5 which folved, y =1857°9215=TS.
Hence the courfe from the Lizard to-the trade wind is fouth
49° 37' as* wefterly, diftance = 184623 miles; and theace
to Jamaica S. 71° 41° 27! W. diftance 2291°95 miles.

Anfawered by Mr. 1. Powle.

RS is the &tralle_l of 30°, L the Lizard, ¥ Jamaica, T
the point whése' the: fleet- muft comé to in their way, the
L TLS thefirlt courfe fteered, &c, (per Wright’s proje&i‘in)

" e . S

-
i

o The 1ft vel. of queftiops here referred to,. is Thacker's Mifoel.
whére the calculation of this queftion is given.
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LS = 15978979 miles, which call 5; SN=T K=1990"2607
=¢; FN=4146=d. Put x=TS; m=6; n=g: then
(per 47 E.x)TL=wbb+xx,Tf=vcctdd—ardx+xx;
and, by a uniform velocity, the times of defcription will
be Vbb"“ XX and ycc+dd+zdx+xx’ thefum ofWhich
m ’ : n

two muft be a minimum; being fluxed, made = o, and
ordered, there will arife this equation:

. +ddnn v - ,
i;‘s } x4 :;:3::, } x3 izg;:’. xx -2 dbbm?® x=bbddw?.
~— ddm?* ,

In numbers, 52x4 — 441584x3 - 771997102°9985x3 4«
763080806290°03 x = 16200205 51753144,

Solved, x = 1458°016, or 2891°56, or 548845, or 1346°03;3

" but it is the firft of thefe values (1458'016) which ferves our

prefent purpofe. Now having found 7°S, by.plaia trigono-
metry 7L = 2149°86 is had) being the diftance failed before -
the fleet’s arrival in the trade wind) and the courfe fteered
S.W. by 8. 8°27’ wefterly: Thence to Jamaica T7 is
2897°79; courfe W.S. W. 69 40’ wefterly,

The refult of fome other anfwers are 'thefe‘ folowing:

1 courfe f?iig& 2 courfe fgllgd x’s val.] Time
° 'Imiles| © ' }miles | miles|d. h.
Mr.N.Oats 8.48 44/1833°56] 72 5 [343°41] 1801 a3 10’
Mr. Bamfield| 49 43{1849°6 | 71 39[2287°6 | 1864
Mr.J. Afh 49 #3|¥849°7
Mr. Ramfay |- 39 soirsss | 73 33fs4s 1 6
Mr. J.Watts | 148 44]1813 {172 5|2343 32 10}
Mr.Rr.Scythl 43 40[1853 73 8)2346 1796 23 ¥7°
Mr.Cowper | 39 a4l1555°4 | 73 322542 22 13

IV. QussTioN 238 anfwered by Merones.

Pute = ch(.wrd of the arch required; x = any variable
part of it; = the length of the pendulum ; # = ttme of the
defcent in the chord; and z =time of the defcent in the

arch. Then (by ex. 10 prop. 13 Mr. Emerfon’s Dotrine of

x tx

Flux. p. 114) z=

2 T AN ex—xXA4TF—CX  4A/CX=— X%
. ex 3.c%x2 3.5.c3x3
x —— &e. rms
vit 247 -+ 2e4. 16154 + 2:4.6.6.479 Aod by fo

10
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x0and 17 (pages.64, 63, ibid) of the table, 7= x arch

4.16* rF¢*

- l'lﬂﬂ . L ——3.:5.:._‘. . .
x=¢) 4 ”'!T"rér‘+z‘x6‘rﬁ+&6'=” per \

P TN £ T N L e ,
,w}mfgfivne¥s~/;?(.x+;g;—;+‘~——~&c.. == (when

. . —_ 31(_-4 vstsl‘.f', 3,5‘7"‘.,
queft. .. (putting r=x) cc =+ ——= e Tarsnes
&c. = 4'3744: whence, byyreverfion, cc==2's107; and ¢ =
1°5846; the cliord of 1042 48’ the arch through which the
pendulum muft defcend, - . A

The. fame anfwered by the Propofer Mr. P"etex" Kay. .

" Let P="3-’t413'9;~a = length of the:penduluny; =the-
verfed fine of the arch defcribed in the defcent; then the-.
tn;r;) -of défcent, or half the time of: vibration, will be
ax

. - ct’ e sl
vy X:14 “”zdv-f- YT &¢. and the timealong .

chord by 24/247 (as-demon. p. 140, 141. of Simpfon’s Flux.)
which two expreflions muft by the queftion be equal to each

other; divide both by “—;-jf, and'put x =-_f;_, and the equa-
tion will become ¥ + ;"i; -+ :—'}%.&c. = %,’ and therefore-
o 204
3.3x2 3.3.5.5x8 3.3015.5.7.9 x4
x 3 L - -
4.4 + 4.4.6.6 4i4.6:6.8.8

1093; whence x = ;‘; will be found = *642, and there~

&o. (‘1;6'— H=

foref—; = 1"284; and éonféquendy the req.uirg:d arch =
_X06° 32°.

Mr. Ramfbay, by an eafy procefs, finds the arch 104? 57,
M. Watte, = 1;49 48%, Gyamﬂorx Retford, = 106° 3a* !

Quss-
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V. QUESTION 339 was anfwered by the propofer, By
Mr. Fobn Landen, Mr. Samuel Bamfield, Miv. Ramfbay,
Mr, Warts, and Gamflor Retford. The ages 15, 18, 21, 25.*

VI. QuesTIoN 240 a}fwrcd ¢y F.R.S.

- In the given fruftum of the conedet AB=D=40; gG=
d=120; GP=h=xo. And put 4G ‘
=1 the tranfverfe diameter; #mw=¢
the conjugate; GB =1z; and Cc=x.
. Extend the tranfverfe to ¢, -and draw
the two perpendiculars to it ¢C and
éB, dlfo f=GC, and x =Ce.

2 2 D=g 7

UJ_Z_ ~ for f, then Cc (x.)

Subﬂitute
_ _Ddh
= Dt-=dt '
awhich multiplied by 5 of the area of
7854 tc 4

. 9

, and x is nearly 38;

he ellipfis, #nGm, viz.

. Dhd -
.ot nteé, gives u_.-\-%’ the folidity

of ACGm A from which take;the'folid g CG, i. er%{f_.—m ,

Dhdnc—dsn -

deaves bthe contentof /gG 4. Butnm (= 'c)

. is

D—d

*V.QUEsTIO0N 239.,

The- folution of this queftion, as given.by Mr. 4f, is omitted,
-as being fo very erroncous. It is not perhaps worth one’s while to
reduce the equations by a regular algebraic procefs, which would
‘be a very tedious operation : but they might be much eafier folved
‘by the method of [rial:and-Error, or fome other approximating
ancthod. Or'by a few trials the aumbers arc found to be as above.

'
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is known to be a mean proportional between 4B and gG;
i.c. ¥ Dd=c; whence Dbd”b,l_)_d;.d’”b = lefler hoof

AgGA. Ao 2222 DAY DA gionier hoot 486 4.
But in this example, as 2d = D, the theorems are redu-

. DwDd—dd . 2dvdd—dd
cible, VD-—J X'z6x8dlns’—;/T3——X’26x8db,

i. . 2ddy/2—dd x 26185, or 24/2—1x 2618544, In num-
bers, 1°8284 X 90 X 400 x 2618 = 17232°304 the leffer hoof.

And -D—-,—:—dl/—l-)—{{ X 2618 D5 becomes i{d:%‘ﬁ' b4

D—4«

' '26186511 that is, 2dd — dd /2 % *2618 X 2 b, OF 4—4/2

x*2618x 2hdd: but A/2==1°4142,and 4 —1°4142 = 2°5858 ;
therefore in numbers 2°5858 x 2618 x 180 x 400 = 48741 7.956
the greater ungula. Which ungu]as together make the whole

fruftum 65973°6.

The fame anfwered by Merones,

Let L be the center of the ellipfis #nGm, mLn the
common fe@ion of it and the circle H#» Im, and draw /P
parallel to H.4, &c. Since GA is bife&ted in L, ~ Lf=
4 A4B,and LH=14gG; whencenL* = HLI=%gG x AB,

and nm = &/Gg x AB; and the area of the ellipfis ¢ x

.GAV,GgL,x 4B (c being = *7854). By fimilar triangles,

X
AB—~Gg:GP:: AB:CD —m v: Gg:Cd
=%; and, by the fame, G4z Gg :: €D : Cc
=M; 'theareacllipfstc_. CDV GgixAB

3
= fohduy of GCA; butexGggxCd = folxdlty GeCg;
and ﬂ_l_?s_xC_D folld BC A; whence

AB —-GgVngAB = ungula GAB; and ——

V(T"“B-

the henght GP,—H, AB=B,Gg=5b,c="7854; then _y,ilz
X

3
chD
3

Ggg = ungula Gg.4. Hence, putting
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= the ‘greater ungula CA4B = 48740°s55;
« ’ ‘

3
and Z,{]_]; X bVBb—” = the leffer ungula Gg.4 =

. 3
172327055 QE. L , .-

Bironnos has anfuwered this Queftion in a Method fome:
' thing different from the two laff. ,

Let fall the L AN upon' GB: put 22 = greater diamétei-‘
AB, 2qg=lefler gG. Their half fum 4P =m; half diff.
PB = n; the fruftum’s height GP = d; and 785398,
&c. = r; then #/dx +m* = AG the tranfverfe, and 24/ag
= the conjugate: Then, per fim. As, PB: 6P :: gd: Cd

= d;g’ and :: BD : PC =g”3; and, per 47 Euc. 1, CG
=17L””_+L1.‘f; again.GB:GP::AB:ANzh_i_gg,

n adan’ vVdd<nn'
and 4G i AN :: CG : cC = 2929 —; hence the

—i ny/d* + m?

. RE
folidities, of the cone ACB = 553%5, of CgG = 5;53-’;:1

-2
and the fcalenous C.AC, is = ﬁ-d—%—-—m R T\\.(hencé the 'fg-\
lidiy of the greater.hoof AGB =%£" x aa—q+/aq, and

lefler %‘,é-’-’ xayaqg—qq. Or putting the froftum’s height )

= A, greater diameter =D, lefler = 4, diff, = x, mean
proportional between B and ‘78539 =s; then .

3:I X D) — Bd = 48741°05.

Grgatsr hoof' =

Lefler hoof = ‘13’1’. x DB —4dd = 17232755, &c.
' ' ' ’ 9.E.IL

Mr. Tho. Atkinfon, and Mr. Tho. Ram{baj, have each
brought out theorems and true folutions by the common
method of algebra. Solutions were alfo given by Mr. Turner
and Mr. Areh. Scyth. : - o

Diary Math, Vol. 11, R * VIL Ques-
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VII, QUuES TION 241 anfwered by Mr. J. Turner qf'forl,.

Let b =ilength of the femidiurnal arch=1"8233; x=arch
. x? x4 x‘
of the hour from noon, its cofine = x — — + — — —&c,
) 2% 24 720 .

4 = reQangle of the fines of the Jat. and declination ="1493;
¢ ="5979 the re@angle of their cofines ; then ¢ X:x1— x_; +

6 ———
&2 2 yc. 4 d = five fun’s altitude; and ch4cx x: 1
24 720 . s .
x* X X . '

— ——— . 6 . E

~ + = 7M?&c +¢{ +dx }wy the queftion muft be
3 maximum } whxbch put into fluxions and reduced, gives -

3ex* _ ¢ x3 scx4  cbxs _ '.

’ebx+ 2 3 24 EvY-a &e, = 4 d; or‘_
y0g013x + '8968x> —1817x3 — 12464 + o991 x¥ Xc.
= *7472. Here x = "5049 = an arch of 28° 56, fo the time

js 1h. 35’ 44° poft meridiem.

An Anfwer &y Mr. Thacker.

Put radius =13 4 and ¢ for the fine and cofine of the fun’
Heckination; 3-and 2 = fine and . : ¢
cofine of the latitude given; x :
and y the fine and cofine-of sthe
Jhour from noon; z.the arc it-
felf: then by fpherics 46 +say
=fine of Bo the fine of the fun’s
altitude ; which being multi-
plied by 7+ 2 (# = femid. arc)
the arc of time paffed over from
fon-cifing, gives db ¥ cay x n 4 z; which by the queftion
ds proportionable to the heat, and muft therefore be a maxi-

roum ; -put into fluxions, is cay x #+z 4z x dB+cay
= 0; but by the nature of the circle x : 1 11—y : z, =

,—%:z; which put for zis cay x 7 +z —{-‘-xdb+cay

Rie

x 44 +cay, which
divided

= o; and therefore cayxm+z =
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divided by y gives ;‘axn-l-z:’-:xdb + cay; this di-

vided by ca will make rr+z=£ x g-i-,y- ‘

Prom which equation it appears that the hotteft time of:
the day is; when the arc of time pafled over from fun-rifing
is equal to the reSangle of the tangents of the fun’s declina-
tion and latitude, pluy the cofine of the hour or arc from
Boon, drawn into. the co-fecant of the arc paffed over fince
noon. Iu numbers, the. tangent of fun’s declin. 10° 53’ =
9°2839070 multiplied by tangent lat. 52° 3d =log.10*11 50198
gives 9°3989265 = cofine 75°'29' 407 the arc of time fram
midnight, which fubtra@ed from 180 leaves 104° 30' 20” the
femi-diurnal are = r2; to which 28° 56’ time after noon makes:
133° 26’ 20*. This in decimals of degrees, multiplied by
*0174533, &c.-(i. €. 360) 628318 (‘o1745) gives the arch of
thecircle.s'3263535. And tang, decl. x tang. lat. =*2505643,-
plus cof.. arc 28° 56 = ‘8751832 from noon (=242)is
31257474 multiplied by. the co-fecant 289 56' = 2°6670056
gives 2°326-&c. equal to the other fide of the equation, which
1s proved right. But the arch from noon is found thus: If v be
puat fo‘- the. number of degrees pafled over fince noon ; then
will ‘017453 x 104° 3? "+ v=co-fecant v x*2505642 + col. v;}.
whence by a few trials, v may be found = 28° 57*, whichia
time is zh. 55" 48" afternoon. - .

. Ifany one fhould diflike this' ng method, this follows-
. ing may be thought more valuable, viz. i

Pat £ = tangent of half the time from noon; then will:

2t T—tr_ Sy
poreyri bF and TS alfo, .by §he pature of the

3 4 7" N
circle; z =2p=— 3—;— +£~-—-’7-1-, &c. whence 24z =

£}
1 il

b ¢ db . 2t?  afs .
X Gptrs 2tar— == &c. equal to -

x
g_b T—ft

72 XiFs; T x—#t; and the equation ordered

+4 . ) .
+ 25 414 445 ' 41%  atl®
b bdesd deapr =2 44 4 4 4T L e

= :'—g;, which feries reverted will give the value of £ &=
tangent 14° 28’. , e

X

Ra - VIIL Quss-
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VIII. QuesTioN 242 a}xfwerrd by Mr.T. Cowper.

Let c =cofine of Z1=759% 24" 527; t =cofine of Z2 =
55° 35" 19”; d = cofineof + -
Z£3=53%19' 15%; h={ine -
~of 1P2=6°3", 1ts cofine
=p; m = fine of 1Py =
129 45', n=its cofine; x
= fine DPx, y = its cof.

" then py— bhx = cof. ZP2;
ny — mx = cofine ZP3. *
~Then by theorem 1 in the

" folution to queft. 222, we 5 v

ctty—t—cpy+c?¥ _ (ofige ZD, and

+ bave = hx
Lkdy—d—cnyfemx _ fne ZDy which tranfpofed
y—ny+mx

-and reduced, is cpy/-l-tnyj +dyy—dpyy—cnyy — 13y
dchxAtmx—dbx—cmx=cpy+itny+dy—dpy—
eny—ty+ chxy + tmxy— dbxy — cmxy. Putr=cp-+
tn4d—dp—cn—1t, ot ="c001692; and s =ch+ tm
—db—cm,or =00077322; then the equation above, after
fubftitution, will ftand, ryyt+sx=ry+syx, i.e. sx —sx3=
' - x
ry—rjyj, and dividmg by I—y, We have sx=ry; v. = _—_'-;
the tangent of 12% 20 36°: confequently the 1(t obfervation
was 12 h. 497 22%, the ad at 1h. 15" 22", the 3d at th. 40’ 2Q
P.M. And by the 1ft and 2d theorem in the fame 222d queft.
is found the furi’s meridian altitude = 58° 15’ 57", his fep-
tentrional depreffion = 17 20’ 35”; hence the latitude-is-53°
$8' 497, and ©’s declination = 20° 45’ 367 north.

The Jame anfwered by F.R.S.

* Let the quantities be reprefented as above ; alfo let » and

s = fipe and cofine of the latitude ; and # and ¢ the fine and

cofine of the fun’s diftance frogn the pole. ' )
. e Ner+tasy=c

‘Then in the 3 triangles, by (2)er+aspy by = . -

the fpheric theo. we have ((3ertasny—asmx=4d.
In the (1) e7 == c—asy, which fubftituted in the other two,
make (4)c—asy+aspy—ashx =1, (s)c—asy+tasny
—asmx=d; per (4) —asy+‘aspy—ashx=f—c=g,
£
= tcal f—p =
~JHPpy—hx  —yx1—p—bx cti—e

Y

V=
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v=verfed fine 6° 30', then will as=—2~% . by the
—yy—bx?

(5)—4:]-!;:::']—41mx:d—c:&,a::m
= ————; and if 1 — 7 =w = ver{. fine 12° 45', .
=YX 1—n-—mx

then will a5 = :——‘—_—;;; confequently — £

Jw yU—"hx =

& g _ & .
—— Gl';v—_*_—ix- —m, which out of fracs -

—yw-—mx
sons gyw 4 gmx = kyv + kpx, . ;:;’;—_—_ QZ = tan.
at of the Z DPr = 119 20" 367 = time 49’-32”’. . Whence
re anfwer will comte out as above.

Tcannot but be perfuaded that this-curious preblem will -
point out 2 way to be very ufeful in navigation, for deter-
mining the longitudes as well as latitudes : for, fuppofing at .
fea we know neither, or had not the time of the day, but
were furnithed with::a quadrant to-take altitudes of the fun, ,
and could find the difference in time between each obferva-
tion, which:.a:common pocket watch with a minute hand !
would give us-very well, or with-a fecond hand better. For -
though that watch-or a clock was incapable oﬁkgepmg true -
#ime at fea,. yet it might very well: meafure a féw minutes .
Between one obfervation and: another,.in which-fpace the
error muft be very incontiderable. Now when this was done, .
. by folving this problem,. we get the latitude and the true -

times of the da]r, and then it would be no very difficult tafk

to re&ify the longitude pretty near. In order to this we
fhall deduce a theorem in words,. by which any one that is :
but fkilled in the common cafes in trigonometry-may. put it
se practice.

A Theorem for the Hour of the Diéy.

. 1. The- difference between: the firft and fecond altitudé, .
drawn into (/.. multiplied by) the verfed fine of the arch of
time between the firlt and fecond obfervation; made lefs by-
the difference between the firft and fecond.a(titude,' multi-
glied into the verfed fine of the arch of time between the

rit and third obfervations. - .

2. The difference between the firft and fecond altitude,
drawn into the right fine of the arch of ume, between the

firft and third obfervations ; minus.the differeace between
R the

\



" the latitude required.

-bo«ly B will appréach C, and

-
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the firft and third altitude, drawn into- the right fine of the
arch of time between the firft and fecond obfervations. .
- Laftly, Divide the former difference by the latter, and the
quctient will be the tangent of the arch of the time fromt
nooa. :

The fame anfwered'ty Mr. J. May the Propofer.”

' Put a =fine 57° 24" 52", 5 = th;'t ;)f~':95;' 35" 197, c =that
of 532 15’ 16", the fine of 26 min. or6° 30' =, col. =»
f=line 12° 42" (= g37in.) the ume between the firft and lat
obferv. its col =g, radius=1. Thenputa—b=+4 a—c
=i, r—n=ys, r—g=1t; then the tangem of tire houe
ang}‘e from noon when the greateft altit. was taken will be
= ”":.: 2} =='2190328 = 12° 21" 16", which in time is
49’ 25", or after 13 o’clock ; the fecond 1h. 15’ 25”; and the
laft at 1h. 40" 25%, according to the altitude’s decreafe. .

'Now pat the cofine of 12° 21’ 164 =d; of 25> 6' 16/ (the
arc of 1h. 40’ 25* time of the lalt obéervationy= ¢; put like-

wifed—e=gq, r—e=4 and r+d=p.

Then the fine of the fan’s fouthern akitude will be =
b+ b (fee his anfwer to.queft. 222 Diafy 3742) the degrees
of which put =av.  Likewife the fine of the fun’s depreffion
in the north will be %’- — a3 thedegrees of it put = #; thea

w4

the fun’s declination will be £ = 207 47’ mearly; and

the cofine of the latitude Z : P L 45"; and 51° 55" 157 -

IX. QuEsTiON 243 anfwered by Mr. J. Landen,

The bodies are 4, B, C.

Their weights 3, x, 27. } Then according to Mr. Keil's

Introdu. Phyf. we have. ’-r—:—”,-d' =1the celerity wherewith the

4xa_ = the

i ; xx4¥xa+xctac .

velocity of € after the impulfe; the fluxion of which being

made = o, and reduced, we have x =g, a mean propor-
ticpal between fand G, - ' '

\ ’ o My




\
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Mr. Tho, Cowper’s Anfwer.

The bodies and weights denoted as above, and putting ¢
to exprefs the velocity of ./; from Dr. Keil's demonitra-
tion about the motions of elaftic bodies is deduced this ana-
logy: As the fum of the bodies : twice the weight of the
moving or {triking body : : the velocity of the ftriking body
before perculfion. : the velocity of the quiefcent body after
it ereuihor Jocity ne qt f

s e : C 24 . . ;
~That is, X+ a 24 :1 1 : = velocity of B after
.. i < x-fa N
. ax '
the ftroke. Again, x4c:ax 1: —2 : 4

xra xxtcx+ax4ca
= the celerity of € after the ftroke; which, per queftion,

is a maximum, and the fluxion thereof 4ax*x 4 gacxx 4~

82axX%X — 8AX X — 44CXX — 44AXN =o0. Reduced, gives
‘% = 4/ac = g pounds. I -

Mr. 7. Watts’s anfwer is it the fame method. Mr, William
Honnor, from Mac Laurin’s Fluxions, p. 429, Mr. Poauv/e
the propofer, Mr. 7. Turner, Bironnos, Mr. S. Bamfield,
Mr. .dfh, Mr. Ric, Sowerby, and Philotechnus, have anfwered
this quettion. .

The Prr2e QUESTION anfwered by Mr.-A. Thacker.
. Zut a= 6feet) . . V .‘J A
b=18 the height of the ftaves at f‘ ;; the
c= 8 .
line 4B = 33 feet =d; the diftance between the top of the
ftaff 4 and bottom of the ftaff B (= aB) call ¢; the diftance
between the top of the (taff B and bottom of ftaff £ (=4 .4)
X o fraxed+ft  btaxc—a
callf,vthen will Yy Y
21°0789, the diltance from the top of C' to ‘the bottom of 4.
Then {by 47 Euc. 1,) #C is found = 19°501, which call x;
‘am)'c+/r’)<e+f' b—cxb+a
204 2a 2e+2f
length between the top of B and bottom of (’; and hence
S . . be—fa __
GB is found = 35°962 = 2. Now putting Zf—:i‘:%:' b =
: : 161115

=-m=

= n = 40216, the
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T s — areana. S aM
l‘::;,dt/:x+aa =5 = 20404y T = k

XX — ZZ _ .
and-.--—;;?——_v.-xzsox;tbenv_vxlf/ )

2—207
1.+bb+ll:zblv—vv = roadss, thg verl:ed fine Qf
an arc which is double the latitude 161 30 ; whofe half is
= 80° 45', the true latitude required.

pc+pa

Now calling the fine of the latitude p, then will ———
S+ m

=+33309 = the fine of 19° 27*, the fun’s declination north.
Sir /. Newton, the author of this problem, finds the lat.

= ‘04545

80% 45/ 20”, and .declination

19° 27" 20%, as may be feen in

the 42d prob. of his Univerfal - - :
Arithmetic, in the Englith edit. S
1720, p. 151, Where the tranf- a [N
lator Mr. Raphfon, Mr. Cunn, ~1- et RN i
or the printer; committed a ‘ Y AT
bluader, making the line #B
"= 30, inftead of 33. Byreafon -
of which difappointment, the
folution is here fhorter than
was defigned; but the invef-
tigation of the theorem above
we have printed in the firlt
volume of . Diary Queltions
(Thacker's Mifzel.] 1f the line ‘ .

AB was =30, then the latitude is 80° &' 7*, and declinatiow
21° 7' 4". And Mr. Ed. Grofi has found it 80° 4" 117, and
declination 21° -7’ 48, v

'The Prize of 10 Diaries fell to Mr. Ed. Crofs.

&

Of the Eclipfes in 1744

Within the fphere of the earth’s orbit will happen four
eclipfes this year; twice will the moon, in her wandering
courfe, interpofe and hide the fplendour. of the fun from
falling on the earth, or its atmofphere ; and twice will the
earth, in.its annual elliptic orbit, be fo full in a line between
the fun and moon, as to_hinder her from receiving the light
fhe borrows from the fun, to enlighten the earth by re- -
fleGtion. i ) 5

3. dun
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1. Sun eclipfed April 1, at 10 at night, invjfible. .

2. Moon eclipfed April 15, at half an hour after 8 at night,
Hifible. - . e '

+ . Caleulated by - Eeng; ll:’hlg !Eng"r Dig.
"From Aftron. Carol. at Coveatry |7 4|8 28| g 53] 8 o
e London {7 5|8 30{ 9-58] 8 ¢

J. Randles of\Vemm{Romc 7 57|19 22110 50

}"Vergm 6 557 531 9 48

; . §London. |7 8i3 32/ 9 57

William. Leightdn, {Arlington 7 15|18 39’10 4
S. Bamfield, Leadbet. Tab. Lond. | 7 318 16| 9 29| 6 53
Will. Brown, Brent’s Comp. A. | 7° 3{8 29! 9 55| 8 1
Car. C]EO!{)EMY 7 1|8 25| 9 49! 8 o

' Burchefter 6 54|8 23 952{

"W. Honnor, {Rufhden 6 588 27| 9 56! 8 33

Mr. Ral. Hulfe, London 7 8|8 28| 9 56
Tho. Cowper, Wellingborough |7 ¢/8 35(10 11 8 2
‘ Mr. Poolé, Hereford - 7 5|8 30| 9 50, 7 30
“"Mr. Betts, Oxford 7 418 35110 31 8 35

° 3. Sun eclipfed September 25, invifible. ,

4. Moon eclipfed O&ober 10, invifible. Mr. Hulfe has
given the calculation of this eclipfe at Mofcow : The begin-
ning 11. 30. Middle 12, ¢6. End 1.8. '

New Rueftions.
I. QuesTion 244, &y Mr. J. Turner.

If a flexible chain, eighteen inches long,
On two pins horizontal was hurg,
Whofe diltance afunder exaély fhall be
A foot; its loweft defcent then let’s fee.
A theorem that’s general give, for to find
‘The areas of all fuch curves of that kind.

TI. QuesTion 245, & Mr. John Landen.

_I have one hundred pieces of gold; fome of which are
piftoles, fome guineas, and the reft moidores. Now if a
piftole ‘was worth 18s. 6d. a guinea worth 1l. 3s. and a
moidore 1l. 3cs. my hundred pieces would be worth juft
one hundred pounds. Quere, How many I have of each

fore?
III. Ques-
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IIl. QuesTioN 246, & Mr. Peter Kay.

. To find the center of ofcillation of 2 pendulum, whofc bob
is compofed of two equal aad fimilar parabolical conoids,
joined together at their bafes; the thicknefs of the bob being
three inches, the diameter of its greateft circle feven inches,

and the diftance of its center from the point of fufpenfion .

395 inches?

IV. Qusstrion 247, by Mr. J. Betts.

A fet of men and women were drinking together, and
their reckoning came to juft fix guineas; towards the dif-
charging of which, each man agreed to pay a certain fum,
and each woman the fquare root of the &e: Now it was
found, if the number of men and women were mutually
changed the one for the other, the reckoning would have
come to balf a Portugal picce lefs,or only to 4l. 165. Againx
it was foand, that each man paid as many fhillings more
than each woman, as there were women in company. It 18
required, what number were of each, and what each paid?

V. Quastion 248, & M. William Daniels

In an oblique-angled triangle (EGF) there is given the
difference of the two fides, which compofe the obl:que angle
(ED)=12; the difference of the fegments of the bafe (£B)
=124; and the oblique angle (EFG) = 112° 37" s It is. re=-
quired to find all the other parts of the triangle..

VI. QuesTion 249, by Mr. William Brown..

- In the latitude 52° 30', on the roth of June (fuppofing it
the longeft apparent day) I atked a mathematical friend,
what o’clock it was ?. who made me this puzzling anfwer:
Count (fays he) the hours from the vifible time of the rifing
of the fun’s center; and add their cube ropt to the {quare root
of the hours to the apparent time of its fetting; and it W
give you the hour of the day. Quere, What o’clock was it?

ViL QuEsTiON 250, & Mr. John Hill,

There is a river, whofe {tream is divided into two parts;
and after running fome fpace, the waters are united ; be-
tween which it has inclofed an ifland in the form of a geo-

: . metrical
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metrical ellipfis, whofe tranfverfe diameter is forty chains
(according to Gunter) and conjugate = thirty chains. Upon
the tranfverfe diameter is built a tarm or cottage houfe, 132
yards from the center; and as this piece of land is to be di-
vided by ftraight hedges from the houfe to the water, one of
them; which fhould be the fhortelt thatcan be made, is to
convey thé water from the river to fill aciftern by the cellar.
It is required to find the fhorteft diftance, and the pofition it
will make with the tranfverfe.- .

VIIL. QuesTioN 251, &y Mr. ]. Powl;.

T:? determine the law_of the weights, which prefs each
particle of a perfe& flexible line, in fuch manner, as that it
all form a curve, whofe equationis ax =y4? . .

IX.QussTion 252, by Mr. T, Sandalls.

In an oblique-angled plaiu triangle, there is given the dif- .
ference of the fides which includge the angle g;' 112° = 30,
and the perpendicular let fall from the angle on the bafe ==

40: Required a theorem to determine the bafe and fides of
the triangle?

X, QuesTion 253, & Mr. J. Powle.

Granting the refiftance, as the fquare of the celerity; in
what law of denfity will a heavy body moving defciibe a
<urve, whofe equation is ax =y3? - : :

XL Qusstiown 254, éy'Diophantu's. -

" 8ince the do&rine of triangles has an unbounded ufe and
application in moft parts of the mathematics, and the fimi-
larity of them generally had recourfe to; let it be required
<o find eight right-angled plain triangles, whofe hypothenufes
are all equal; and fhew a general method for determining;

the fame.
XII. QuEsTION 255,

The various contrivances for meafuring time have em-
‘ployed the curious in all ages; the true determining of which’
15 2 matter of no fmall importance in civil life; and perha
1 may furprize fome, if I fay, algebra is ufeful to know :E:‘
. time of the day by a clock, when it cannot be done other-

wife; which is the reafon for putting in this eafy queftion,
in ovder to convince others, the facetious Hudibras did not
Jjoke, when he fays, . )

: ——And wifely tell what hour o’th’ day
The clock does ftiike, by algebra.

’ The
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THe QuEsTroN. Beingat fo large a diftance from the
dial-plate of a great clock, that I eould not diftinguith- the
figures ; but as the haur and minute hands were very bright
and glaring, I could perceive, that the minute hand pointed
upwards to the right hand, at the fame time the hour index

ointed downwards to the left, fo as both were in a right
ine, or diametricallv oppofite, and in fuch pofition, as that
the elevation (I guefled) was fomne few degrees more than 5o
above the horizon. Quere, The hour and minute of the day.

Prize QuEesTION &y Mr. J. M2y, juan.of /li‘lﬁﬁ‘daml.

An archite®, or mafter carpenter, in Holland, had (from
that flender knowledge which ufually attends mechanics)
concgit enough to fancy, he could find the dimenfion of any
piece of timﬁer in a building, of which a defign fhould be
given: A burgo-mafter of the city of Amfterdam, intending
to build a handfome houfe fronting the ftreet, where his
tength was limited, becaufe he would fave the charges of a,
double roof and gutter, and at the fame time put his beft,

. fide outward, gives the faid archite¢t thefe dimenfions, viz.
That 'the building fhould be forty feet wide, and the front
wall twelve feer migher than the back wall: Alfo, becaufe
too much of a large roof fhould not appear in view of the
ftreet, he will have the length of the rafiers, from wall to
ridge, on the back fide of his houfe, juft 37 feet; but the’
rafters on the front fide to be of fuch a length, as may form*
the pitch, or {teepncfs of the roof, the fame on each fide.

. The owner being frugal (not to {ay wife) orders the builder

to fit down and count up the coft: But although he was fkil-
ful in dombers, and pretty well verfed in fome parts of geo-
metry, yet he found the firft would be fo much adfcéted, and
the latter oul?' an approximation, that he was not able to.
know how high the roof would rife, nor the léngth of the
rafters in front, and therefore was incapable of computing”
the timber and roofing. The burgo mafter furprized, pro-
bably thinking fo tamed an archite@ muft be little lefs than

a conjuror (when himfelf'was none) refolves not to have his

houfe begun until he can have the meafures exa&, and legves’
him bare-breach’d, riding on the ftrange roof, although he is
furnifhed with mathematical inftruments, to defcribe curves
and conic feGtions organically. Bur having heard of fuch
things being effeted by geometrical conftrution, he has

through the mediation of a friend, applied to the artifte of

Great Britainy and thinking the author of the Ladies’ Diary

deals in quibbies and quaint queftions, hopes to fee both me-
thods in the next year’s prodyéion. ;

‘ ' RLueflions
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Bueflions my'ivc_'red.
I. QuesTion 244 anfwered by Mr. N. Farrer,

ET a = the force which keeps the chain in its pofition

at 4, x=AC,y=BC, z=AB;
draw the tangent BY, and BT =B 4
perpendicular to the horizon, and 7S
parallel thereto. Then will the line
AB be fultained by three forces;. for
its gravity adls in the direction BT, it
is drawn at 4 in an horizontal direc-
-tion, by the force 4, and it is fuftained
in B by the tenfion of the line S ¥
which three forces are confequently as
BT, TS, and BS; as BT =2 : TS
=a::x:y Take Br = Bb, and
draw rz parallel to BS, and B perpendicular thereto;
“then BT 1s the perpendicular force or weight of the lige at
B, x is the fluxion of the tenfion at B, whofe fluent (&) is
the tenfion or force in the diredtion #r; but in 4 where
x == o, this tenfion = 4, ergo by corre&ion the whole tenfion
drawing in the dire&ion of the curve is 2 + x; then BS ="

atx:1ziiz 1 x, Lax4xxr=zz, its fluent is 2ax + xx

= z%, therefore y = » and y = hyperb. log. of

ax
YaaFxx

atx+4/2ax+ “Z; which equation when y = P9 will

a
give x= AQ = 60314 the loweft delcent 3 hence s =

ZZ—xx
2X
NVaaz+zz
» and the area P4 Q.

=xy—az+aaxhyplog z+vaa+dzz=150916.
Diary Math. Vol. 11, S Tre

=3'6992} the fupplemental fluxion xy =
Z4+vVaa+2zz
a

gives

az—aa x hyp. log.

o
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The fame anfaiered by Mr. Cockfon.

Put DC=c, BC=%, Dn=x, mn=y, and Dm=1z.
“Then will x = ’%, z = #/aa+yy; whence, the curve
being the catenaria, y=+aa+zz

. . A B c

—a,y = T, + ; this put for N
m the above value of x, makes x
: az I m/
= hence x the flux. of /
Aaa+z 7 /i
az D 7
the variable arca Dmn 18—

Vaa+zz
;;za+zz—a = az———ﬁ__é_.z——_
Naa+tz3
— ax = the area, and when z =¢ (x being then = 3) be-

‘comes c— b x & the expreflion for the area CDE, ..
area of the curve'is 501888, and DR the lowelt defcent qf
the chain = 6’0317 inches.

, whofe Ruent is.za

'

II. QuEsTION 243 anfwered by Mr. Heath.

Let x = the number of moidores, y = guineas; thcn b—y

- = x = the piftoles (puttinz & for 100 pieces); hence 60x -l-

375 —137y — 37x 4 46y = 4000 the number’ of fix-pences;
whence x = -———-2! or y= -—0-0———3-3-5 from whence x -

and y are getermmed in whole num%ers 6 and 18, alfo b —
J—x=76. .

This queftion was alfo truly aancre Mr Brown, Mr.
Farrer, Mr. Terep, Mr. Crofs, M s, Mr, Landen

* the propofer, and feveral others.*

I QuEs-

* This queftion may alfo be folved after the manner of feveral
aahers of the fame kind already given in thiis work.
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* I11. QuesTion 246 anfwered Zy Mr. N, Farrer, -

.Let a reprefent the J:oiat of fufpenfion. Now here is
given A0 =395=d, BO=35=m, and
CO::';:n:Lety=SF;SG, x= 4,

K nyy-
€S;then x : gy :: »: mom, X T e

and then the ﬁuen._‘.'bf n—x"* x d—=41* .
x y divided by the fluent of 7 — xI* x
112dd—q0dm 4+ 16mm
' _ 1124 + 357 ’
which let = 4; again the fluent of n =
x d4y3" x y divided by the fluent of ’
7R x T ws rives 1242 F70dm+16m3
BTR xdyxygives 12d435m
= 4 hence the diftance of the center of /AF
ofcillation from 4 the point of fufpenfion: ok$\

se @2 + b6 .
18 a5 =37 3%728 inches. . ) &

d4y x y gives

Mr, Cockfon and Mr. Psawle have made the diftance of the
point of fufpenfion from the center of ofcillation = 400125
inches; and Mr. Wm: Hanbury the fame with the former.

IV. Ques-

* 0L Question 246.

The original folution above given to this queftion i wrong, for
the center of ofcillation ought to be farthier below the point of fuf-
penfion than the cehter of gravity is ; but it is liere made lefs than.
it. , .
Putting the quantities as in the notation above, and ¢ for the
diftance of the center of oftillation from the point of fufpenfion,

then will ¢ be =d + the ﬂw‘"—,- (by the nature of the

ad x the flu. of y2
the flu. of m2x3x _ d 2 g
2d x 8u. of sxx 3dn

m> 3%

(when y=m or x=n) d 4 ;§=39'-5+-3-—x—3-9—_;= 398+t
103376 = 3960334 the diftadee required.. -

. S a2

center) = d 3~
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~1V. QussTion 247 anfwered by’Mr. R. Gibbons.

Put 7 = the number of men, » = the number of women,
and x = what each woman paid ; then per queftion each man
paid xx. Hence mxx =4 nx = 126, nxx -+ mx =90, and
xx—x=n Now by taking the value of 7 in the two firft
126 — X

%
and the third equation we get x5 — x4 —x3 + x? = gox—
1263 whence x = 3 the fhillings each woman paid, and x*-
=9 what each man paid; confequently there were 12 men
and 6 women. ' '

This queftion was anfwered in the fame manner by Mr.
Landen, Mr. Crofs, Mr. Rubins, Mr. Brewn, Mr. Adams,
Mr. Dent, Mr. Cockfon, Mr. Holliday, and othets.

equations, we have = go—nxx. From which

V. QuesTion 248 anfwered by Mr. Heath.

Put m=s. £L EFGC = 112° 37*, [ fée the following fig.] x=
BP=PG, and n=EB the diff. of the bafe’s fegments ; y =
DF = FG, and ED = d the diff. of the fides containing she
cblique angle. Now, per 47 Euc. 1, EF* — EP* = PF*
=FG*—PG*,i.e. dd+ta2dy+yy—nn—anx—xx=

1y — xx; whence éit%’}:ﬂ-'=xby' reduction. Again.
EG :8.LEFG:: FG:93. LFEG,i.e. ax+n:m::
5 =72 ”: s. LFEG; and rad.< EF :: s. AFEG:;F,

ey 3 B pon L ——x =
i.e.x: d+’,"' el L ;. whence yy — xx
MYy g ,
o Fan ¥ dd+ady+yy, or yy—xx x 4«?:+4xn + nn
=mmyy % dd + 2dy+{iy. In which if the value of x be-
fore found be fubftituted, an equation will come out in
which there will be-but one unknown quantity, viz. y.

Anfuered by Mr. James Rubins.
LE+ LG
2

As EF—~GF : EP—PG :: cof. : coft

£LG—LE (per Thacker’s Mifcellany, theor. 18 p. 28.)

* Hence the fides are eafily found b c;:lain trigonometry, amd
are EF = 12'9, FG = 10’9, and £G = 19°824. -
¢

.
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' 31’96 ; and therefote

No: u3. Qyutsou@ﬂnswn:m.. %93
The fanme a;tfmtfed dy Mr. Acch, Scyth..

To the diaaogne EFG draw the line DG, then the angle

. > 4 D . _I"'_ . :E-

T =
86D = £E2LE b

in the ttiangle E?G'H,.as EG
tEHM 1:s. LH:s. LHGE LD

=cok é_f_‘;:_é_g),ad imthe: -

AEGD,ass.EG:ED::s.EDG:s. ECD(=s. _l_f:;_é_ﬁ":

that is, putting ED =a, EB=4, FG = x, BG=y, and
¢ and 4. = fine and cofii¢ of half thi fum of the arigles a1 the..
x+a

_E!afe. rtbixtazid: dx‘;—_;_-‘— = cofine of half the

difference;. and y+-5:4:: ¢: ;{_ﬁz =s. of half the diffe- .
rence;. < dxa+ ¥ daacc=y+ 5", ory/ Taxrtraddran
=y+b:but x4axa=y+bxs, -‘.-y+5=w =

-~ . . __aabb—a4 ,
V({dff+zaddx+ac, Soxx o gax = mud

- 3
— i /‘.agb;—vaabbdd Y
*=—a N dd —a

T NVaa—bb
abc

b — ——————— 3
svaa—bbdd

o
S
.

S |

= .the greater fid

[

abe ' : ae
———Lereie e g T the fs, and ——— = ‘056 ==g, 2@

. zvad'—bbdd\ a € leis, ]+b 056033 53
124, fo that the greater angle is 36° 54', and the lefs j0¢

a9’
? V1. Ques-

‘* A confiru@tion of this problem may be focn at prob. 8 of
oo 3

v -
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VI. Qun'n‘on- 249 ary"v,;errd by Mr. Farrer.

Let y =the hours from fu_n-riﬁrig, n his true time of rifing,
. and m'the length of the day; then the time to his fetting 1

s o .
m—y, and per queftion 4/y + 4/m—y = n -y the hour of
the day: Puty=x3, and we have x+4/m—x3 = n+x3,
wm—x3=n*4 xS 4 x* 4 anxl —ayx —ax4, which
in numbers is x6 — 3x4 - 8°4002x3 <+ x* — 7°4022x =
m* —n* =12'8997; hence x=1"09r9, and x3 =y = 1°3083,
and #+y = 5'0029 = s h. o’ 10°44” the time required. }

Mr. Broawn the propofer, Mr. Heath, Mr. Adams, Mr. F.
Holliday, Mr. Gilfon, Mr. Cockfon, and feveral others, have
anfwered this queltion in the fame method.

VII QuEesTioN z}o anfwered by Mr. Wm. Lax.

Put AC=t=120, DC=c=y5, CH=d=6, BH=a
=126, AH=4b6=

143 and let PH=x. -
Then, per property N4

" D ‘
- of the curve, we Vhia
have #ficciatX T :
X b—x%:cc% e A€

abet bx—ax—xx T A\ FPH] B

1t

‘= PW>, % occx Z .
ab+bx—ax—xx .

1 a

=+ xx=HW?,which ’ . . .
by the queftion is. to be a minimum, - its fluxion c¢'x
—_ . cc a—

— — 2 =0 1 X Tm e X e
xb—ax—2axx=42ttxx = o; whence 2 ST —ce

or (by writing ad fora—b) x = = 1697 yards;

tt—cc
confequently H A = 13'36 chains, making an'angle with the
tran{verfe of §4° 45’.

" .r. N. Farrer’s Anfuwer.

_ Here is given #B =40, 0D =30, CH = 6 chains: let
CB=m=20, DC=n=15, CH=d=46, and Pthe;;
: »



‘No. 42. QUESTIONS ANSWERER. 193
BAMM—NN2X .
. mm

= PH», and-E'Vm_m—_xx'= PW; x:m4x:: m—gz
.mm—xxv

P — = fubtangent P7; then, per fim. triangles,

then, per conics, mm : 7% 12 mme—x%:

N e N e ==X X
X=d ;me —x% 2t ;me-—xx t —~———, there-
mmx—x3 —dmm-+¥dxx _ anmm—nnxx h

x = s there-

fore m4x = m*x3 —dms - qmmxx = nnmmx — nnz3,
thatis m2x3 —22x3 —dmmxx - nnmmx —max 4 dme
=0, which divided by xx—mm gives mmx—nnx ~mmgd
mmd -
=0 AT e = 1y 714286 = PC, and PH =
7°714286, PW = 10°918¢6, and HW = 13°368406, makin
an angle with the tranfverfe of 54° 45' 23" nearly.*’ 8

fore

i

This queftion was alfo truly anfwered in the former mc-.
thod !;)! Mr. Tho. Cowper, Mr. F. Terey, Mr.]obn Landen,
Mr. W. Dent, Mr. Adams, Mr. Fr. Holliday, and Mr.

Gibbons. :
VIIL QuEs-

* VII. QuesTion 250 Confirufled.

The point F being the focus, with the center € and radius CF
defcribe an arc cutting fHf |} 0D in f and f; through f, C, f de-
feribe a circle; and with the center € and radius C A defcribe ano-
ther interfecting it in a; then a# P being drawn || CD will give
the point # in the curve from whence the thorteft line # H muft
be drawn,

For, having drawn the chords Cf, Ca, by the naturc of the
ciscle it will be CP : CH :: (Ca? or) CA* : (Cf*or) CF3;
heuce, by divifion, PH (or CP— CH) : CH :: CD?* (or CA>»
—~— CF?) : CF*; .. HWis | the curve by prop. XV Emerfon's
Conics, which it ought to be when it is fhorteft.

CororLLARY. Hence, when HW is | the curve, 'CF? or
CA*— CD*: CA* :: CH : CP. And from hence alfo the
' CHx CA* _ 6x202

CA*=—CD* ™ 20%e=353

calculation is very eafy; for CP =
_6x400 _6x16 o6

=— = =137

175 ?
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VIIL. QuesTion 251 anfwered by Amicus. g
“Draw the lines FH, Fg, Hg, and LC will reprefeat the

weights upon every parficle o ,
any curve: let PM =y, PH

=31, CF=a, AM = z, avd
by fimilar triangles, we fhall

have;;::.r::a:LC:\f.—&,
J

 whofe fux. is LC= X2, q

y
ageneral expreffion for alljtl:urves.
In the prefent cafe wa have ax =

L .or__avdy
3%, whofe fluxion is ¥ = s,
a

which fubftituting in the above equation I;C: = 2%, nth
' ' . ¢ 7

taking its fluxion we fhall have LC = 12yyy; and if

exprefles the weight that prefles the particle /,. we thall

have wz = 1273y, of % Vaa 4+ 16y° = 12yyy, or as the
cube of the ordinate directly and tangent inverfely. Q.E. L.

Anfwered by Me. Farrer.

Draw the lines as per figure to the folution of queft. 2443
and let 2 veprefent the tenfion in 4, x= AC, y =CB, an
z = curve AB. Then we have, by.the nature of the curve

in the folution to ‘queftion 244, zy =ax, 2ax 4 xx=122
and a + x = the, tenfion - Now per queftion a5 = y4, its

Buxion ax=4y’y, - 4y'y =2y, and 453 = z the gravity
of the line or required law of the weights prefling every par-
ticle of the line; which is as the cubes of the ordinates. .

IX. QuesTioN 252 anfwered by Mr. T. Atkinfons

© Given AC—CB=120=12n, [fee the fig. to queft. 2487

"CE =60=m, 3. £ BCD or 68% =y, its cofine == ¢ ; put
ay=BC + AC, then y +n= 4G, and y—n=BC; and
: pet

[}
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. ! ~ m m
per tng.y+n: 1iimioTe = s.AGAE,and’———--_'_a

tg—nire: LTI = 4B allo 1z y—n 1t 63
m,
¢y—cn = CD; but AB* = AC* + BC* +2ACxCD,

- “f—”‘”‘v’ +””‘=;y*’+zn’+zt]’-3‘”‘”

ie.
. mm
asindamiacm® | amdnd-acmini-siad,
or]‘ PR A SR ab SR bt x.j - - H
; 55 £5

or if for the coefficients of yy and the quantities o the other
fide of the equation be wrote 2 .4 and B refpectively, it will
. beyt—2dy=B, « y= A4 NB + 4> = 10842713
hence AC=118"4371, BC= 984271, and 4B =180°1279..

The fame anfwered by Mr. W. Kingfton.

Let AF=a=10, EC=p= 60, s and ¢ = fine and co-
fine of half the fum of the angles at the bafe, x and y the fine
and cofine of half their-difference ; then will +.y 4 ¢ » be the
fine of the lf;:r‘:a,u‘:r angle at the bafe, and sy—cx the fine of
the lefs;, alfo ¢y — sx and cy + sx their refpective cofines;

P = 4C, andas sy+cx

thenas:y—cx:p::x:;y—_—_—z
spiir: =CB- PP
F AR R C'B,hcnceu_‘” ek

20px
T ssyy—cexx’
7y be put its value s —wx, and for ¢c, x— s, it will be-
come ass——axx=ucpx, . axx-acpx=ass, fubftitute

2pc . o .
a7 = 22€and it will be xx + 4 7% = s 5; whence, by com-

S acpx = assyy—acexx: Butif for

a-
pleating the fquare, and extraing the. roat, we have. x =
#/s5 + nn — n, and the required fides as above..

Anfwered by-Mr. A. Scyth.

Put p = 60, d =120, s and ¢ = the fine and cofine of half
the fum of the angles at the bafe ; y = the bafe, and x = the ~
fum of the fides; then will y + x :: ¢ : 2 = the cofine of
Balf the difference of the angles at the bafe, and y : d :: ¢
: "7 =itsfine, \ coxx+ssdd=yy, and xx =—y:i'-9!;

ce
but
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butux-!-wd

exs—csd
e 't

= the fine of the greater, and

the fine of the lefs; therefore Tix +c;J:

Py
. & SO
¢ esxx+d

= the leffer fide, <. ——2L—s = the preawer, and their

CEXX—

s J L IRy Y} . Jy—ssdd .
.ﬁm;::‘,%ﬂ—"’ xx= “_+dd_ rraat i
99 —22 = (cdd & ssdd = dd; which reduced gives

5
_pcXx NppccHssdd
s

\/dd+-’5£ Xpct-w/ppcctssdd
13 -

— o x=d
¥ = 180'122 ; whence — =

= 11842 the

SRS

2
greater fide, or 98°42 the kefs.

*This queltion was anfwered by Mr. Brown, Mr. §. Boflon,
. 'E. Sui?zet, Brancepéth, Mr. Fohn Corbett, Mx. Fr. Hylliday,,

ML;e i"’”’ Mr. Gibbons, Mt. E. Crofi, Mr. Farrer, and
others. - ’

X. QuesTroN 553 anfwered by Mr. N. Farrer.

Eet ArC reprefent the curve defcribed ; draw the lines:
as in the figure, and let the velocity at r in
-the dire&ioq tC=v, AH=x, rn=x, Hr
=y, mn=y, rm = z, the required denfity
a3 D, ¢ the celerity, and law of refiftance

. . ux
a8 az®; then y 1 v :: x + == = the velo-
city in the dire&tion nr, its fluxion is
x4+ ux

= the increaft of velocity doriag

.’ .
the time of deferibing rm; y & 7 11 ¥ : S the part arifiog.
F

from:

. To this preb. a Conftruction is given in prob. 18 of Simpfen's
Nigebra.
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from the refiftance of the medium; therefore 2X = the part

.

: J
arifing from the force of gravity., The refiftance is to the

g " va vx vy vx
force of gravity as — — to —-, Oras— — t0 1; but -,

y y v¥ o y
the ve}bcity arifing frem gravity, being proportional to the

time% of dtfcxiBingnn, may be expreffed therehy; hence

- L .
v e LY -‘ . LT .
= =% or vvx =yy, in fluxiens avvx vvr=o, or—2
J v
s-n o e

x . . . < . z
= Z;, which fubftituted in the foregoing proportion — 2=
22 . v
. z | . .
: 1, gives —= : 1 the ratio of the refiftance to the gravity.
2 - -

Again, fince the abfolute velocity is 22 the refiftance by
Jy .

. T\ oo
by fuppofition will be & x t—’;’ ; hence D as x
J “ per ol

i N LA’z X x ?
wh;ch when » =2, or the refiftance as the fquare of the

“welocity will be . : But, per queftion, the equation of the .
zx
. . S e e ;
curve isax=y3, & ax= 3y, ¥ =ﬂi—- , and x::%l 5
~ the denfity -, will be as X ., orasthe tan-
ik Ly Fe
gents reciprocally.

Anfwered
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y Anfwered by the Propofer.

Becaufe the refiftance is as the fquare of the celerity,

2T
required denfity : But by the equation of the curve (ax=y?)

2y . Gyyr 6yl —
23, 5202, 1=, iV

z (Simpfor’s Effays, p. 60) will exprefs the

we have = =

=_‘—’a-Va‘ + gy4; therefore, by fubftitution, the required

'6_;' - a . or
yvar +gy4!

denfity becomes s by

..ZéL_ Var + 9yt

afarther redu@ion = i i e. it is always as the
WYy T 9xx

tangent of the diftance from the vertex to unity.

This queftion was anfwered in like maoner by Amicus,
Mr. C. Cockfon, Mr, J. Landen, and Mr. Hanbury.

Xi, QuesTioN 254 anfwered.

Let b4 =.the {fquare of the common hypothenufe, and *x
the fquare of one leg, then will 55— xx be the {quare of
the other leg. Suppole 4 — zx = that leg whofe lguare is-
bb — xx, then will b6 — xx = bb— 2bnx + nnxx, which equa-

2bn

1t+nn
of x in b—=nx we take its value laft found, we fhall have
1w #nn
4+nn
pleafure, not only-eight, but any number of right-angled
plain tiiangles what{oever may be found ; which will alfo
apgealr by making the common hypothenufe the diameter of
a circle.

tion reduced gives x = =to one leg, and if inftead

= the other leg; and fince » may be affumed at

XII. Qres-

-
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X1l QuesTion 255 anfwered by Mr. J. Landes.

By confidering the queftion, I find that the firft time the
hands are diametrically oppofite after 6 o’clock, is the time
of the day fought. Let x hours be the time from 6: now
the minute hand going round once in an hour, the rounds
- it will be carried in the time », may be reprefented by x;
and the hour hand going round once in 12 hours, the part
of the circamference it il be carried in the fame time

x . . g . . .
by 12 It 1 evident that the index whofe motion is

fwifteft, will outgo the floweft, one circumference in x -

hours ; whence x — ;x; =1, and x = I—3'; therefore the
time required is §min. 27 fec. paft 7.
 Anfwered by Mr.. James Terey,
By the data it appears to be fomewhat paft 7. Let & =
the number of minutes paft 7; then will —I%.be the diltance

of the hour,}_xand from 7, and 25— % the diftance of the °

hour hand from 113 hence 25 + » —}fz =303 & ox= ‘f_‘l’
= s¥r paft 7, the time required. ' N
This queftion was truly anfwered by Lincolnienfis, Mr.
]79;)/&/1, Mr, Holliday, Mr. Kingflon, Mr. Brown, Mr. Wil-
iames, and others. .

The Prize QuSTioN anfwered by Mr. Ja. Terey.
Put BC, the height of the front wall above the back; =

12=d, BD =40 =a the , .
breadth of the houfe, GD :
=6GF=137=0, and 7
the required length of the
front rafrers =« then EF
=NxXs 420X+ 0b—ag;
and 4C: BC :: CF : FE,
he. b—=x:d i 'b+x__:
- Wt 4 abx 4+ b — aa,
thercfore d5 +de=1) —x
¥ X abx bbb —aay
which equation, ordered,

- Math. Mifeel. Vol, 11,
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—2bb - ddbb L
makes x4 — gaxx +"i,‘:{‘b' x=btaa. In numbers, x*
' —dd ~* — b4 -

~ 4482 %X 4 107744% = 5133755 whence x=6'51224 &ec.
or x = 2021768 &c. either of which determines the length
of the front rafters.

Geaquetrically thus : Let AG =37 always pafs through the
point G, the point A fliding along the line 4B ; then will G
the point at the other end of the line 4G defcribe the curye
CGG L. On D as a center with the radius = 37, defcribe
a circle, and it will cut the faid curve in the points G,G,
avhich determines the length and pofition of the front rafters;
as is evident by infpecion.

Or let AF =2 4G be moved as before, and it will cut
the perpendicular DF in the points'F and F, whence'CG &c.
3s known as before. - :

N.B. If #F, CB, CI, and IH be called a, 5, %, and '

xxaa _ = rels
xx42bx+bb Xx =y XP
th: nature of all fuch curves.

refpe@tively; then will

The fame anfwered by Mr. John Carbe!tL

" Put x = fine of the angle AFH =6 CB, whefe coline is
A 1—xx, radius 13 BC=13y
=4, HA=12=¢, and HC
=g4o=d: Thenas x:¢:: 1

2£=Fd,anda31:b,:; A

B0

T—xx: N1 —xx = GC,

for the'triangles BGCand AHF A C
are alike. As 1 :15;:(= F4)

2 AT — XX 2 EVI—x?c:'FH;‘confequemly -EVx—x}c

+ d=12b4/1— xx; which, reduced, gives x4 —>324324x3
— *681519x* + '324324% = '0262965. Two of the roots
of which equation are x = *71507 and x == *39403, which in
the tables anfwer to 45° 29’ and 23° 12’ ; and thence the
fide AB =21032 and 4B = 654 are found, either of which
lengths will anfwer the conditions of the queftion. - .
To effect this geometrically, Extend the line HC=40t0
any diftance Ff, at one end of which H ereét the perpendi-
cglar H.A=12; from the other end £ with the extent of 37
. : - defcribe
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defcribe the arc 0o; then lay a ruler upon the point 4, and
move it about till it cuts the arc 0o and the line fH ata
diftance = BC; fo fhall B.4 or 5.4 be the length of the roof

- fought = 20'22 or 6'54 as above.

._Jk{wercd by the Propofer.

©On BD let fall a perpendicular from A4, being {oppofed:
laln':a.c‘l Dfoung. Efo- :
ong and 4C t
K. Put B or 1K -

T =ux and 4=y, A. "

then is BK = 57,
from ‘which fubtra& ‘
D =a, and there ' Vad
will remain DX = 2\ T r—
a8x—a. Now DK P o
(22—2a): DC (4) 22 : G et
IK (x): 4T (}), RN RZ DX '
2%y —ay = /4% an a . ;
equation belonging to an hiyperbola. Put xinfinite, then is
y=14b; and by putting y infinite, x=%4. Hence, if BD
and DC are bifected, and the lines PO, PR drawn refpec-
tively parallel thereto, they will be two afymptotes to the
faid hyperbola. To find a point in the curve, put x =z in
the hyperbolic equation, then is y= 4. Confequently C will
? a 6?‘"'"’ in the curve, through which draw the hyperbola. -
(.

‘e,

Per 47 Euc. 1, BT* + AI* = AB* (=cc), or xx =
¢c—yy (which is an equation belonging to a circle), there-

fore x =4/cc--yy. Put the furd =o, then x =0, whence.
the center will be in B; whence alfo y=c or y = —o¢,.
which determines the radius. Therefore, if on the center
B, with the radius 48, be defcribed the arc 44, which cuty
the above conftruced hy%erbola in the points 4, 4, and the
lines 4B and AC, or aB and a(, be drawn, they. will be:
the fides of the roof required..

-
.
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This queftion admits like-.
‘wife of a very eafy-and elegant
folution, by the help. of ano-
ther curve, and is thus per-
formed: 8D and DC bein{g
drawn as before, and likewife
on"the center B the arch ./a;
lengthen the line 2C, draw-
ing CV parallel to BD, and
fuppofe an iofinite number of
radii dvawn from the center
D, on which make FG, &c.
=FE, &c. drawing through
the points G, G, (-, &c. the
curve, whofe equation is
-+ xx
sé+ayb— Zga.y’ +exxby 4 xxbb=o, and it will cut

the ine DC in H and b. Laftly, draw BH and B 4, which
cut the above circle in .4 and 4, as before.

Tte Prize of 10 Diaries awas won by Mr. J. Carbstt.

Of the Eclipfes in 1745.

There will happen two eclipfes this year; twice will the-
fun lofe its Jight“by the interpofition of the moon’s opaque:
bedy to fome part of our terraqueous globe, in the follow-
ing manner.

The firft is on March 232, betwixt 2 and 3 of the clock in
the morning, and therefore invifible in England, but con-

picuous to our Antipodes, and much greater in the Eaft
Indies; efpecially in fome of the Phillippine 1flands, the fun
will be verticaily eclipfed : »

The fecond hippens Sept. 14, in the afternoon, but invi-
fible at London, by reafon of the paralax inlat. of the ) 2 @®.
‘Whence the mooen is far depreffed below the fun’s limb,,
which proves it inconfpicuous; but in fome part of America
it will be total and central; and near the meridian of port
Royal, in Jamaica, it will happen in the following order :—
Begins 14th day, 10h. 15m. 10s.’in the morning, apparent
time. Mid. 11h. 3sm. 8s. Duration 2h. 34m. 4s. Ends
12hs 43m. 145, Digits eclipfed.5°. ]

’ W. Leightom

t ’ v

New
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New Queflions.
L QuesTION 256, ¥y Mr. J. Turner.

In a’pothecar’s thop an old mortar I found,
Which ﬁeing deem’d ufelefs, was thrown on the ground,,
&‘he infide dimenfions are plac’d * here below ;
From whence its content in wine gallons I’d know.

* Given the perpendicular height of the mortar = ginches,.
bottom diameter =6, top diameter = 12, and the curvature
of the mortar’s fides are fuppefed to be the apollonian para-
bola, whofe vertex is a point on the uppermoft edge of th
mortar, or extremity of the top diameter.

IT. QuesTion 257, 3y Mr. T. Cowper.

‘The late phznomenon confpicuous here,
Each eve ferene i’th’ weftern hemifphere,
{When Sol withdrew his radiance from our fight)
With blazing tail and tremulating light,
Among(ft thofe orbs in. the concave expanfe,
Which feem around this penfile world to dances.
Its nucleus firft we in the =ther faw,
*Twixt Pegafus and fair Andromeda;
From whence, by motion retrograde, it run
With gentle pace towards th’ approaching fun,.
Till courfe and declination fo confpire, L
Both eve and morn prefents its {anguine firex
This diff'rence only, that its ftreaming tail
Defcends dire@ below th’ horizon’s vail,
But in the morn unfolds its orient light
In oblique glances, to the wond’ring fight;

- Whofe length’ning train, glowing in azure fkies,.
Fills gazing mortals with immenfe furprize.
Whether they in elliptic orbits run,

. By gravitation, round the central fun?

Or but as trapfient fiery balls appear,
Thrown off in tangents from the folar fphere?
That, the Newronian {yftem doth regartf 5
This, the late the’ry of a modern bard.
As themes uncertain, leave we them behind, )
As yet infcrutable to human kind,
Perhaps referv’d for future years to find.

Soon as Aurora with refulgent bean:s,
Obfcur’'d each lefler conftellation’s gleams,

. T3 The
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_The cyprian ftar her fcintillating rays
Near the horizon {plendidly difplays;
* Fifty-three minutes paft + apparent time,
1 likewife faw the comet eaftward fhine; .

" Whofe nucleus (by a common quadrant view’d)
Had five degrees one-third of altitude:
Its diftance from bright Venus (taken true)
Was fifty-fix degrees and {ix-tenths too.
Dedut refradtion from its height before :.
By fpherics hence the comet’s place explore.

* In lat. 52° 20’ N, Feb. 12, 1744. 1 Paft .. :

1IE. QuesTion 25'8, 5y Mr. }. Powle..

Given 1 + 2 4 3 + 4, &c. continued to x terms; to find:
X 4 -k 9 - 16, &c. the fum of the fguares.of thofe numbers..

IV. Ques=rion 259, 8y Mr. Landen.

A eannon ball proje@ed from the ground, in a direCtiom
making an angle of 14° 29" with the horizon, fell at the feet
of a perfon fome diftance off the very moment he heard the:

—refporr_ of the piece: Qyere, how-far he was from the place
of projection?

’

V. Questron 260, 3y Mr. N. Farrer,

In an oblique-angled triangular grove, one of whofe fides
i1s 20 chains, and the angle oppofite thereto 78° 45', if a
perpendicular be let fall from each angle to its oppofite fide,
they interfe@t at a fountain within the grove, whofe neareft
diftance to the given fide is 819 chains: Quere its diftance
from each of the other fides, by a fimple equation?

VI. QuesTion 261, &y Mr. C. Cockfon.

There are two ponds of water of the fame c}uah'ty and
depth, under the fame meridian, one in the lat_of a —165*
north, and the other 85 = 5125 miles due north from.it. In
the year 1743-4, the 16th of January, at three of the clock
in the morning, the thicknefs of the ice in the fouthermoft
was 6 inches. Quere the latitude, and thicknefs of the ice
of the northermott pond at the fame time ?

4 3
# Vaga+aaa—Naa
o P - a.

- VII. Quss-
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VIL QuesTion 262, & Mr. Pow!e.._"'

To determine the afympt@te; of a curve whofe equatien
8 x5—y5 4+axy=o. = .\

' VIIL:QuesTion 263,

Let AFK be the conchoid of Nicomedes, [ fee the fiz. to
the prize queft. for 1738) and B C the afymprate whofe
length is'60, and ‘P the pole; a line drawn from P perpen-
dicular to the afymptote, to the curve at 4, is 40; alfo from
whe pole’ to the afymptote is 20: Required the length dof the
curve line 4 F K, with the analytical inveftigation

IX. QuesTioN 264, by Amicus.

To determine the greateft area that can be &clofed bya
parabolic curve of the fecond kind, whofe (equation is 4 x2

=3, and) length 100 feet, and an ordinate rightly applied
o its greateft axis? _

Prize QuesTion & Mr. N, Farrer,

A bragging }routfg gauger pretending to thew
The content of a cafk from what’s given below,

Occafion’d this wager—Five guineas to two:. )
He’s try’d all his fkill, but all will-not do-
So begs the affiftance, fair ladies, of you.
The length of the cafk is 31°907 inches, bung diameter
14 inches, and is the lower fruftum of two equal conoids,
wgenerazed by the rotation of a curve, about, its axis,  whofe
_ equation is. 3 — 1000000% =&\ . :

A Parapox, by Amicus,

. It has. been afferted by a late celebrated mathematician,
that if a veflel formed by the rotation of an hyperbola round
one of its afymptotes be filled with water, and a hole made
in the bottom of this veflel, (let the hole be ever fo large,
and the depth of the veflel ever fo fmall, it will take an infis
nite time to be exhaulted. Quere how this can be? -

.

\ -

- Dueftions
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1746.
Queftions aofwered.

1. QussTion 256 anfwered by Mr. J. Landen.

ET ABCD reprefeat the mortar, generated by the
revolution of the parabolic curve . L
BD, about the axis £F, parallel to <i_ _E R
BH. Call EB, b; BH, x; GH, y; ‘ :
and put 3°1416 = p. Then will px x
5= 20y +yy be the fluxion of the
required folidity; which by putting for : :

{‘aad 3y, their values ¥ and x (found. c F D

y the equation of the curve) will be
2x x bb + x ~— 2b4/%, and its fluent cbb'x + Fpux —
29 bx+/x; which, when x=g=EF, will be 4665276 inches
= 2'01¢8, &c. wine gallons. 9. 4. F.

This queftion was alfo folved by Mr. Heath, Mr. Farrer;
Mr. Powle, Bironnos, Mr. Afb, Mr. R, Williams, Mr. Arcb.
Scyth, and Mr. Bawfield.

II. QuEsTION 257 anfwered by Bironnos.'

- The place of Venus at the given time is V5 20° 50" 49%
her latitude 1° 22’ 77 N. declination 2024’ fouth, and. is
4° 29" 45" thort of the meridian: Hence there is known,
Z ®, the comet’s true zenith diftance = 84° 48' 35¥, [fee the
fig. to @.210) Z P, the co-latitude of the place, = 37° 40,
L Z PO = 44° 29’ 457, OP the difftance of Venus frorglthc
pole = 110° 27', and 0 © the comer’s diftance from Venus =
56°36'. In AZ PO is known ZP, PO, and £ P: Find
the £ ZOP =125° 35" 49", and Z 0 =82° 25* 41”% Inthe
A Z0@, are known the three fides: Find the £ Z0Q'=
88° 44' 54": From which take the £ Z G P, and there re-
mains the £ POQ® = 63°?)' s". Then, inthe A PO O, 13
known PO, ®0, and £ POQ®: Find the L OPQ'=48°
39" 54", and P@ = 80% 44’ 20" Therefore the comet’s
. - declination
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declination is ¢° 15’ 40”. N. and right afcen. 341° 19’ 34°%
* Hence the comet’s fongitude, is ¥ 16° 25’ 26“, and latitude
35° 54" 54" N. ' -

1. QuesTion 258 anfwered by Mr.. J. Powle.

. ‘ \ , 3
‘Pat § =14 449+ 16, &c. S = the next fucceeding
térm in the feries to the /g/f;. or the increment of S when
tl‘:e number of terms are x -+ 1. Then, becaufé the firft
- : .. . .
termr and common difference are each wnity, x +1=vY,
T L '
which in the feries xxxx &c. anfwers to ¥, & &= XX, OF
"y

xx 4% Whence § = ;-fxx'+-§-;\'x = (by fubflitution)

L

-

Fxxhrxx—rxx4+Ixxdr=feyFiao4exn
%ElFa. . . ’ ' | 1.

- “Anfwered by ‘Bironnos.

" Let Ax" T4 B 4 Gx*? + D" & ver o+ L=
" 42" 43" &e. to x5 then will Ax + 1V T4 Brdqi?
- Cx ! &Coverod L = 1" 42" 4 3" &c. to &”
x+m"; from which fubtra the former, and there remains
AxiFor P oo L BT — " O

FEIT— " T & = 5+ 0" By expanding the fe-

X i ; I A~
veral powers of x4+ 1 we get &/ = ”—_:'_-—I, B:;, C= P
E=2XZ2"1XA02 Confequently 1% + 2" 4 3%

D=o,

+ 2.3.4.5.6

n—x n P 1) ¢

. X X nx NXR—IXN—2 ,_

&c_=-—.._..+ — 4 — x” 3&c¥
741 2 3.4 2.34445.6

Which when #=2 will become

.3 2
2x *:\ ¥ the theorem

required.

This queftion was anfwered by Mr. Farrer, Mr. Fepfon,
Mr. Peter Wood, Mr. Arch. Scythy Mr. Landen, Mr. f. +/fh,
Mr. Williams, and laltly by Mr. Heath in an elegant and
general manner.. T

~ IV. QuEs-
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IV. QuesTioN 259 anfwered by Mr. N. Farrer.

Let-AS D reprefent the path of the projedile, throws
from A, with a velocity that will
carry it in a perpendicular afcent g .
to K; or in the dire&tion AL, to
L; and let this celerity carry it
through the diftance 4 in the time
“,falnld thidcil!la_nce run through by
-a falling body 'in that time = au. ,
Put any diﬂazce AB=y,sande A BC =~ _ D
the fine and .cefine of the angle of : :

dire@tion LAD; then will % be the time in which the

3
«projedile runs through the curve .4, and w x % the

diftance defcended by a heavy body in that time; . Ba

_Seddy —wuussyy, . __se
= Jdee ; and when this=C'S, then y= —

and the time of defcription = %-{- Put 1141 the feet found

. - dd  sd-
moves in 1 fecond==g; then g : 1 :: 1e2z . L—f, there«

w w

fore d = 9;—" ; confequently ':,—:5{: = the required diftance..

Now let 4 = 1%, then av- = 16y feet ; henee 4D =
’

20895°106 feet == 3m. 7 f. 2xp. and 3 yards nearly, and the

time of defcription ‘iq-;’f = 18'29 feconds.

Mr, Tho. Cowper’s An_/'-w.er.

Let AL be the line of dire@ion, and 4D the diftance of
the perfon from.the place of projection. Put #= tangent
of the £ DAL; d=16vx feet, the perpendicular defcent
of heavy bodies in 1 fecond; b = 1142 feer, the velocity o
found in the fame time; and x = the time the ball wasin
motion. Then bx=A4D, and dxx=DL;butasx:#::

bx ¢ thx = DL, x= %b; hence tj—b = AD = 2094559
feet, the diftance fought:
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' ‘This queftion was folved by)Mr Heath, Mr. Poavle, Mr.
Fepfon, Mr. Bamfield, Mr. Davies, Mr. Terey, Béronnos,
M. Williams, Mc. T. Garrard, Mr. ] Afh, and Mr. Landen
the propofer.

* V. QuesTioN 260 anfwered by Mr. Heath

1t is evident by the data that the triangle muft be ifofceles,
Inthe A #BC, the L A= LG,
or the £ B muft be the given B
angle ; and either waythe £ 4r 8 l
= LC‘rB or L Ar(Cis given=

AN m
101° 15’ oppof te to the fide given R
=30 chains, on_which defcribing
a (egment of a circle to contam it,
and drawing the parallel diftance raj
819 (or rather 8-2 as it fhould be) A c
«chains = ¢r, and it will be found
a maximum (as is a]fo proved tngonometry), therefore
the data are r¢, Ac = ¢C, X @, and
L B Ab; whence follow by mgonometry Ar = Cr =
12°9285, ar = rb = 2’5115 (4B = B( = 15°64) chains,

Fequired.
- VI QuUE:=

V. QuesTion 260.

‘The meaning of this prob. is thus : In a triangle we have given
the bafe (4 C), the vertical angle (4 BC), and the diftance (cr) of
the bafe from the common point of interfection of three lines drawn
from the three angles perpendicular to the oppofite fides ; to detere
mine the triangle.

We are not at’ liberty to fuppofe the triangle ifofeeles, for that
would be introducing a condition too mech into the problem? and-
wwhether it be ifofceles or of any other form, can only appear from
the conftrucion or calculation.

CoNsTRUCTION. On the given bafe deferibe two fegments of
circles, the one A4 BC to contain the given vertical angle, and the
other Ar C to contain its fupplcmcnt ; parallel to 4C, and at the
given diftance of the point from it, draw aline to cut or touch
ArC in r; then through r draw ¢rb | AC, and B will be the
vertex of A BC the triangle requircd.

For, through 7 drawing Arb and Cre, ﬁnce by the conftruétion
AC is the given bafe, 4 "B C the given vertical angle, and r¢ the
given diftance, we have only to prove that the angles at a and b
are right angles. Now by the conftrucion it appears that ArC,
4 BC are fegments of equal circles, and that the two fegments ;‘o-

gether
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VI. QuesTioN 261 anfwered by Mr. N, Farrer,

: 4 3
/ — .

Given Yaaa+ xbaaa Va4 _ 4. In'which write y12
= a, and it is y™ +y — 640°625y* — 1 = o, whence y =
2936056, and y'* = a = 410367; from which fubtra&t 165
= 10250 and there remains 400117 miles = 6668° 37, from
which {ubtrat 360 x 18 = 6480° ¢’, and there remains 188°
37'. Hence 188° 37' — 185° ¢’ = 8° 37’ S. the latitude of
of the fouthermoft pond; which taken from 85° 25', leaves
76° 48’ N. the latitude of the northermoft. In lat. 82 37’ S.
fun's depreflion = 34° 35’, continuance under the horizon
8h.28m. In lat. 76° 48’ N. fun’s depreflion = 27°48; con-
tinuance under the horizon g1 days. And, fuppofing the
intenfity of cold as the fines of the fui’s deprethon multi-
plied by the time of his continuance under_the horizon, and

-the folidity or thicknefs of ice in the fubtriplicate ratio

ih_ereof, we have \’/'208: : 4’/41.'4“ 11 ('5926 : 3488 ::)
6 inches : 35°31 inches, the thicknefs of the ice of .the nor-

thermoft pond. .
VII. QuEs-

gether make up 3 whole circle; then the £ ABroreBr=/L ACr
as ftanding en equal fegments Ar, and the oppofite angles ar B,
¢rCare alfo equal; .. the third angles are equal, that is £ a=
L Gl == a right anglc. In the like manncr b is proved to be a right
angle.

ScHorL1uM. Another method of conftruction might be by firft
finding the point r as before, through which draw the indefinite
lines Arb, Cra, and -perpendicular to them the lines Cb B, Aa B.
~——And then we fhould have to prove that thefe lalt two lines
and c#, produced, mect im the fame point B, and that 4 BC is
= the given angle. )

CoroLLARY 1. The equal oppofite angles Ara, Crb, beiag the
fupplements of the. £ ArC, are each =the £ 4BC, which is
alfo the fupplement of ArC by the contruction.

CororLARY 2. Hence alfo the £ BAr = BCr, and the four
triangles BAb, aAr, BCa, bCr are all fimilar.

THE METHOD oF CarcuriTioN will be, firfk to calculate
the angles rAC, rCA, of the A ArC, by prob. V. Simpfon’s Al-
gebra, and then the fegments £l ¢, Cc; then to each of thefe two
anples adding the £ BAb or BCa = the comp of £ A BC, there
will be had the Z BAC and BC 43 from which and the fegments
Ace, Ce, the two hypothraufes 4B, D¢ are ealily got, and will
come out 157386 and 16°127, the angles at 4 and C being.52° 16’
and 48° s9'. ’
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- VIL.Q:ss'nox 262 anfwered by My, N. Farrer,
Here'is given the equation of the curve x§ —y¢ +axy=e.

3

Let zx =y, then x:s/;‘-’-—-zl, /

3 . F .-
»}=5/zfz_‘!,and"'—-,x=87"= A
425 41 X J az .

NN

y

J

Ty AV P VT=
——————— 3

42° 41

g TXV g and

when the flowing quantity becomes infinite, the iangen} AT
will become an afymptote, in which cafe VT = 4 N4 2

26+ 43¢
¢ S s 5 . ‘:: / B Y
and x:y::t 14425 1442 VT : EV Tt a2zt

X -z-”; ; heace the pofition of the af; ympiote is determined,'
VIII Ques-

* VIL. QuesTion 262.

“This queftion may be much better performed from the origipal
equation alone without any fubflitution. Thus in the givem equa-
tion xf — 5 4 axy=o, fuppofing x to be infinite, the term
.axy will vaaith in comparifon of x5.or 7%, and then x5 — 4
. ==o, and x=y; thatis, at an infinite diftance the abkifla is =
the ordinate, and thercfore the afymptote, eor tangent at the infi-
aitc diftance, muft make an angle of 45° with the abfcifia, Agpain
$y4—~ax-
Ty "_7, heace the.

= (by expunging )

the given equation in fluxions gives 5 =

: XIx. __$yS —ax
fubtangent BT or B is = oY

sx5 - 4axy P T ey - 34Xy
“,_,'Z_.FT’ and confequently =BT == m

= (when 5 =y = infinite) % =0, and therefore the afymptote
pafles through the vertex 7 and makes an angle of 45° with V' B.

And the form of the curve is as reprefented in the above figure,
where ¥ a is the afymptote.

Diary Math. Vol. H. )
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CVIIL Qgss'non'263 anfwered by Mr. Heath.

“To réc’lify the conchoid of Nichomedes gen-erallﬁ. Letd
= PB, [f¢ the fig. to the Prize .Jor :73%‘] a=BA(=b
=10), y =EF any ordinate, and x =MD = BE. Then

“becaufe D F is always equalto BA, EF= btx

and AE = a — x, its correfponding abfciffla. In fluxions
. x} 4 baa . S .

| — - I'N h V —1 =%
aﬁxxy/aa—xx : J». whence .J){+xx ax “xx

Vbbaa+26x3 +x% + Yaa—xx = ax*z x: ba +

edi——
N aa—xx

x3 x4 xS r o x? 3 x4
XX keoxio 4+ o & -
@  ‘aba 264} \&c Xiz bza’ + 34 &c. the flu-
. bx | x? x3 bx3
t of whi ed is — F — b — 4 —
,en‘ of which terms, colle 5¢+2a+6ba+8€! +
x4 x6 ba x5 x? 39
a’ + x6é$‘g& ¥ 20bal 112b6a5  114ba’.

&c. but when y =60, x =8'6 fere; confequently when —x in
.ah_e correfponding abfciffa = 8, or x = — 86, then the
. fluent or curve = 45’43 but when x = a, and x =—a in the

abfeiffa, the fluent or curve = 19°6, Wwhich added to the
. former is 63 fere,. the length of the curve required.

1K The 1&5:5-& 2642h QuESTION folved by Mr. Heath,
By the ‘equation of the curve axx =y (a being as yet

dinknown, but confidered as fixed) we get v xx+ }y =

_yJ g’;_'._-;g_g for the fluxien eof the curve, whofe fluent

. - — 3
{corre&ted) is 8a X u, .1 =.¢ = 50. Whence
17 4a | ¥ ‘

M A s
27ce 36}'_7“____, 279’ . And

aa+ A
16X €e—y 16 X c—y

- & 29%x64cy} —16¥ —q2ccry+ayct Fi6vv—arcc
- 32 X c—J

The fluxion of the area of the femi paraboia =yx =

. s .
3VIVY  yhofe fluent W uft be a maximom, and
ava sva ,
confex
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5 -
confequently ":—’-; therefore

cyt —38
&/ 3% 646y — 1654 — 72¢ccyy +27¢* 129y — 9¢¢
be a maximum. Put into fluxions, &¢. 5¢c— 65 %

will »

&3 x64cy’ — 16y% — 71ccyy + 27¢* + 125y — 9cc — 3
cbcyy — 32y3 — 7200y —_

X

4/3x64cj‘ — 169+ — 72¢0cyy + 27c* ‘

= o; here y = 34°89 by a new method of folving equations, -

and confequently @ = 35'543 fere, and the area of the whole
arabola formed thereby (which is now the greateft) 14494
re. :

In anfwer to the objections by Amicus, a, in the equation, -
is as much a variable quantity as x or y, till it is deter-

. . . 8a_y rad' 8a
mined. Aad in the equation 27 X e Py

s 2
aT x 27¢+8a'7

(where y = 5 4%y ithas & variable re. -
. s
lation to y," when '% or l‘- is to be determined a maxi- -
A

mum; and fubftituting this way for the value of y,

b3 2
a7 ¢ RalT —ya 2 L) 4
4 X2 2 42 oraT™¥ x a7¢ + 8a\V— 447, will
+
will as proﬁerly. exprefs the maximum, as if it had been
denoted by relative y’s; hence by making the fluxion of it

= o, we get by redudion 24 -—%a = %5;‘:, where the

3cA/a1¥9c.
32

" value of g+ = = 35°5433 &c. whence y =

5 .

« 34°8909 &c. and fll--: 1447°4001, the area of the greataft”
, .o saf N
parabolic fpace, as before. Alfo when ¢ =10, then x =
6913, y= 6978, and a =7'1087 &c. And when ¢ = 1co0,
x = 63!'3, ¥ = 697'82, and @ = 71087 ; by which it is
proved that when-the figure is a maximum, the abfciffa and
ordinate will be nearly equal. :

V.2 n
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In the prefent cafe, where ¢ = g0, let x =y, then the
e«ratlon axx = y3 becomes axx = xxy :
when the femi-parabola is nearly the great- By

- eft; and confequently # =y =«, at that

time = —22£ = 347392 &c. from what
. wt—g A
is done above. Whence 1447°34 willbethe a7,
arca of the parabola very nearly a maxi-
mum, And therefore in all queftions of this nature, the
area may be computed by taking the ordinates and abiciffas
equal; the error being inconfiderable in the maximum,
Draw the parabola .4 B:C 4 corre&, and it will approach
the form of a quadrant 4 BACfa, as near as the inequality
" of the curve B;C permits; and its double will ever be me
fcribed in a fegment of a circle fomething lefs than a femi-
circle : but if the point € be made to pafs through £ it will be
* infcribed exa@ly 1n a femi c'rcle, and the area of the femi-
fpace 4 BiC A will yary from the true maximum, but by an
exceeding fmall quantity, as is evident from above. When
ABkC A is a maximum, the fpace /BtC A, or A ABCis
a maximum, which is when 48 = 4C: for, by the equa-
s
" tion ¥ = J_/_VJ’ and yx = 2V o L
Na N a a
. proved before: bat fince the relation of y and 4 can be onfy
ad from the re@ification of the curve B;C, and its equa-
tion, with the leogth of curvature given, the inequality of
. theé( "fiddleftick ) fpace’ BiCtB, or unequal curvature of
BiC, involves a neceflity of fome little inequality betwixe
AB and AC, when 48iCA is moft capacious.*

L3 : . 75’

is 2 maximum as

& This quehtion is the fame as the 18sth, the folution of which
was not cempleated. Both the above two methods of folutise
" ‘bring out true anfivers, but the latter is much the caficr. By Mr.
Emerfon’s method explained at the folution of the prize quoltion
for 1741 the fame conclyfions are alfo cafily obtained.
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The Prizs QuesTion anfwered by Mps R. Heath,

Projeing the curve 4mnG, which is eafily done by
making y =1, 2, 3, 4, 5, &c._and thence find-

ing the x's by th ion —2_ = i -
g the .xs 'y the equation " oo_x" a ”n

whence it will appear that when the femi-

bung diameter y = 7 inches, that x will be but . 0 7

*813543 which the half length of the cafk-
thould be taken out of, and proves an anfwer
to be impoflible : but corre@ing the data, and .
making the feni-bung diameter y =8 = BG, . &
then x = 16°777216 = .4 B ; whence taking

15°9535 (or 15°953673) the femi-length of the cafk, and
there remains ‘323543 = Aa; whence am = 7 inches, or
the heud diameter = 14, bung diametér = 16, and length
31°907346 inches; and beinz near 'the form of a cylinder, . °
the meian diameter = 15 inches, and codtent of thk femi-
-eatk by the rotation of BoamnG about.ao B = 1819°25 &g. ..
or xo.ale gallons, ard the whole catk 20 gallons. .

/ . The prize of 10 Diarresavas won by Mr. Heath

‘' 'The Pamavox anfwered Ty Mr. THo. Sparrow,

Since the velocity of the flnid is'always in the fub-duplicate
ratioof the-height of its furface above the hole, ’tis evideat
that when that -height is infinitely fmall, the velogity muft -
be fo too, i. e. in effe®, Nuothing: Confequently the water -
can n2ver be exhaufted..t -~ - o0 -

St g
-

Of the Edlipfes i 1746,
Galculated by Mr. Ralph Hulfe.

To the inhabitants of our terraqueous globe there wilt”
-happen four eclipfes, two of each luminary. The 1ft of the
“moon, February 4th, but invifible. at Eondon, as ending -
* 22m..448. before the moon rifes. Thead of the'fun, on the

4th of March, early in the morning, but invifible in the ho- -
rizon of London. The 3d is a vilible eclipfe of the moon,
the 1gth of Auguft, .3 quarters paft xo at mght, and vifible
at London, according to. the following calculation, viz. Beg.
xoh. 36m. Mid. 12h. 8m. End 1h. a4m. Total duration
ah. 38m. Digits eclipfed 8deg. 22m. The 4th is of the
fun, September 4ih, in the afternoon, but invifible.  *

: Ui New
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New Rueftions.

I. QuesTion 265, by Mr. Heath,

Myfterious things, we always find,
Are moft amufing to mankind;
When once familiar they appear,
We look for more another year.
Juft fo, when men are plainty knowm, -
We're weary of acquaintance grown;
We hug the ftrange, and leave the true,
And ftill are feeking fomething new.
Ladies, how comes this ftrange inconftancy,
So «vifible in you, as well as me:

Tie QUEsSTION.

1f the hind wheel of a coach be feven feet in diametes,
and a tack be drivem inte the middle of the fpoke (or radius)
ftanding hext the ground, and a mail touch the ground ae
the cod of the faid {poke (or radius) when the coach fets out
to travel: Quere how many miles will the tack and naik
gravel refpectively in driving the coach from- Londan te
. “Bxeter; allowing the diftance between thofe two places to

be 200 miles? What will be the nature of the curvea they
defcribe ? And their pofitian, or height of tack and nalk
from the ground, at the end of the journey.

II. QussTion 266, by Mr. Farrer,

. Surveying a triangplar field 4B G, and &anding at the car-
ger C, I took the angle included between the fide BC and-#&
Yine drawn from the angle G, to a houfe fituated within the
field, and found it 782 10’. I then proceeded to meafure the

- fhorteft diftance to the oppofite fide 4B, and having mea-
fured 20 chains, 1 obferved the hovfe and the angle 4 in a
right line; then meafured on ro chains to the fide 45

- likewife obferved that the fides #C and BC were equal,
and the houfe e&ya!ly diftant from dhe angles 4 a:? G,
Quere the area of the field?

IIL. QuesTion 267, By Mr.Powle.

Given 35x 4 43y + §52 = 4000, to find all the Eoﬂib!e

*" values of x, 5, z, f:o whole oumbers, and to fhew the me-
thod of inveftigation? -

toe 1V. Quss-
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IV, QuesTiow 268, by Fortunatus,

*Let the forts of faces to be thrown on feven dice b‘ four
Jerfons, at a fingle throw cach, be as follow, viz. by A,
a*bcd; by B,a*bedef; by C, a*bc*d; by D, arhied+
Quere their refpetive chances of winning? And what throw,
as to forts of faces, has the greateft number of chances for

coming up, at a firgle throw, of all the forts which can be

_shrowa on the faid number of dice? -
N.B. The number of the fame and different lesters repre-
feot fo many of the fame and differem forts of faces, vit,

fo many aces, duces, tiays, cators, &c. of the fam
diﬂ'em! forts. o b ’ ) ¢ asd

-V. Quastron 369, 3y Mr. . Afh.

- A gentleman has a piece of ground, whofe three fides 2
an ab%eciﬂ'a, femi-ordinate, and curve, the equation of whier:
Js ax=y); he has taken from thence the biggeft oblong
garden which he could goﬂibl enclofe w.ggfe,avea 13
" 241°84343 poles; and he finds the gbfciﬂi fonger than the
sfemi-ordinate by 5 poles. It is required from thence to find
the area of the whole enclofure, its perimeter, and the fides

of the garden (taken out of it) feparately ? <

VI, Qusstion 270, & Rhinoceros, |

" The perpendicular of a triangular field is 200 poles: the
“Bne eq\f:llv bife&ing the angle oppofite to the ba‘}:, drawn
- go the bafe, #s 250 poles; and she diftance from the faid ob-
tufc angle to the middle of the bafk is 295 poles: Quere the

fides and area of that triangulir fickd, wath the trical
Soaltruction of the fame, ' Bromerm

VIL Question 271, b Mr. Chrift, Mafon,

LatelY young Chloe ftruggliog to be coy, -
And ftill prolong her Strepbon’s with’d-for joy,
Did artfully a ftratagem contrive,
 Herfelf to ftint, her Strephon fill deprive :
But he yet prcling with the urgeot whes
Shou'd he be made the happielt of men;
Your when, guoth fhe (if you can make’t appear)
That pight the twilight’s fhortelt in the year,
Pray lend your aid the puptial night to fix ;
The Jatitude is fifty, forty-fix, 4. 50° 46"

vil. Quss-

¥
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VIIL Quisrion 292; & F.R.S.,

* th what Jaw of gravity will a projedil¢ defctibea-curve
ex%efs’? ‘by the*equation ax* = y5, in a non-refiiting,
mediam . .

.7 IX.QuEstiow 273, D} Mr. Farrer. -

Quere the area of a right-angled triangle whofe hypothe--
sufe is x3%, and the two legs x** and x*} :
X, Qx_:ﬁs"nou 57;,‘ b,Mr. Clarke. . .
The thicknefs of a ring belonging to a fhip’s anchor is.
mine inches in circumference, and the outward circum-
ference fhewing the width of that riaﬁ- is soinches: Quere
the fokid conteat, and weight thereof ! S

‘ XI. Q‘_nﬁmu 278 & i‘ili&s'D}a‘phgnti; :

To find three numbers; thrat when each is fubtra®ted fro;nﬁi
the cube of their fum, a cube number fhall remain?

XII. QuesTion -276, & Mr. ], Landen:

- It is-required to find the peripdic time: of a endulum de-/
fcribing a conical furface; the gerpendicular eight of the
defcribed cone being 200 inches? | ) o,

XIII, Quaswian 277, by Crocus Metallorum,

What annuity, to_continue as many years as its pounds,.
can I purchafe for the fquage of its pounds ready money,.
allown_ng me 5. per cent. per ann. compound intereft for my.

bargain?
‘XIV;»(L;_J-Qs-'non .578, & Hurlothruadro.. .

Required the ratio of the diameter of the bore to the
length of a piece of cannon (or other fire arms) to make it
capable of throwing a ball the fartheft poffible; fuppofing
the diamecter of the ball nearly equal to the diameter of the
bore, with a proportionable weight of powder, and the metal
'of the picce formed fufficient to fulldin the effe@t? P

L RIZE
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Prize QuesTtion ¥y Mr W. Chapple.

A gentleman has a circular garden, whofe diameter is 310
yards, in which is contained a circular pond, whofe diameter
18 100 yards, fo fituated in refpect of each other, that their

ripheries will infcribe and circumfcribe an infinite number
of triangles [7. e. whofe fides thall be tangents to thé¢ pond,

- and angles in the fence of the garden.] He being difpofed
to make enclofures for different ufes, and farther ornaments
on his fcheme begun, in order thereto applies himftlf to the
artits of Great Britain for the dimenfions of the greatelt
and leaft triangles that can be infcribed and circumfcribedas
aforefaid? and the neareft diftance of the peripheries of the
arden and pond? and for a demonitration of the truth of
s pond’s fituation? '

—————— e

1747.
Queflions anfwered.

L. QuasTion 265 anfuwered by the Propofer My, Heath,

N
E track of the nail will be the curve L NNONN &e.
which is a cycloid,. and that of the tack the curve 772

- &c. both which curves are thus retified. Puta = NM=1,
x=Nr, y=0r, v=ar=+ax — xx, z = circular arch
Na=0a (per nature curve), = z+v=y, vv=ax=—xx

«_a—ax « o ax . . . Qo
°—-Txx, z= 0 Moy=z4v=—=xz2

! a—=%
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~;-==~x. hence ¥ x» +yy=x J 5, whofe: fluent is-
Nax —xx x : :
avazr=arch NO; therefore when r=ga, arch NON=1a,
confequently NV ONN?L = a2 = 28 feet, the nail defcribes
ip one revolution of the wheel. The nature of the curve de- -
{cribed by the tack is exprefled by cg = 32 arch gv, which:
teferred to the foregoing fymbols, will be y =2 z 4 v, parts -
of the lefler cirele. Confequently; by fubftitution in this cafe, -
" the fluxion of the inner curve ¢#¢ will be ;Jgaa 8ax.

2
ax—xx °

whofe fluent, by feries, is //ax x : 3+ ey +
6133
3xX7X 644a3

fere (but this fluent may be otherwife found). Hence th
tack defcribes 23°392 feet in one revolution, whilft the nail -
defuiibes 28, and the axis 21°gp11485:8c. =7 X 3°141592653
the wheel's circumference ; by which the wheel will rev3lve -
48019°31995 times in travelling 200 miles.——But 21°9911485 -
: 281t 200 & 254°648 miles, travelled by the nail. And’
21°99x1485 : 23°393 ¢ }woo : 212'74 miles travelled by the
tack pretty nearly; the finall difference being only what EN-.
(*31995 part of a revoluticn) differs in proportion with /V, &V,
and:#, ¢, part of curves defcribed by nail and tack at the end
of tlie journey; in the pofition of NV, ¢4, r, mrakingan £ NrE~
=°31995 x 360 =115° 11’} or Nro = 25° 11’ with the ho-
rizon; Whence N =4'988 feet, and # m = 4°244 the height .
of nail ‘and tack from the ground:

N.B. The number of whole revelutions multiplied into
the whole curves aforefaid, and the reétifications of the laft -
parts hgang refpe@ively added, will exactly fhew the diftances
defcribed by the nail and tack, very nearly as before. Or
this queftion might be refolved by a curve defcribed upon
the curve of a great circle of the earth, which folution would-
come-out not much different. . A

&c. which when x = t5 = 3'5 = 4, is 11°696 -

Mr. Bamfield has curiouﬂgwdefcribed ‘thefe curves, and
pfven an €x2& folurion of their lengths ; and {o has Mr.
-1, Waine; which:are the only true anfwers. Mr. Bamfield.
-has found a point of infle@ion and retregreflion to be in the.
inger curve, when the ftroke and tack are horizont:

-

M Quees
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JI1.QuUSsTION 266 anfwered by Mr. 1. Waine.

Put x=fine,qnd y=cof. ZCAD = LCBD,andsandc
“for thofe of the given £ FCB. Then
-by elements of trigonometry, sx —cy P C

‘= {ine, andﬁy-l-cx::cof.AFCD.'
But £L ACD — FCPD = £ ACF
whofe tang.'js DX =txxtacey

) cxx —cyy+asxy’
which E)er qgeg. =tang. LCAG. a4 % p».. &

.But A4 : radius : tang. 3
L G D - S _..3.‘3!__ = Z . . v
L GA vt whence TEST: tang. . L .CAD

Yy —sxx4acxy x4  6xx  8cs
AGAD_cxx_‘_” Farey reduced, )"+ Yy

= 3 folved, I= ‘80907 = tang. of 38° 58’ 35"; whemce
AD =37°0796, and confequently the area = 111239 acres.
Q.E.F. ’ ?

Mr. Kingflon’s anfwer is the fame,

Mr. Afh anfawers this Queftion thus..

“Call the tang. of the given angle m; CD, a; and Cv'D,~
¢ alfo put x fortang. Z 4CD. Then tang. Z ACB will
be x:’_xxx, and that of Z ACH (when £ AC B is obtufe)
2x +m—mxx Ly e » '
mq ‘But .(by t‘"g.) P tang. L‘ DAG!

S BET X — tang. LHAC= L ACH; confeéugn;ly,

axx—c¢
ax—ex AX+ATMIL folved, x =1 = tang. of
aAxx—c  amx+txx—1’ P ¥ 13359 = tang. 0
51° ¥ fere.- Whence the .area of the field = 111°23 acres:

Mr. Fobn Turner has elegantly folved this queftion; fo
1§48 M. Anth; Baker, and fome others.

Mr. Cuzh. Cockfor informs us that’ this queftion is taken
from Ronayne’s Algebra, p. 273, being cafe 1 of prob. 120
wWe would do the propofer all the honour due to fo dif-
tinguifhed a genius, but yet we defire to-have fent what is
new, as well as curious ; being tather defirous that the
Ladies’ Diary fhould be a pattcrn for, than an imitation of

-others. 111, Ques-
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HI. @ssn\on_ 267 anfwered by Mr. J. Waine.

For z in the given equation (35x + 435 4 552) fubftitute

its leaft value, viz. 1, and we have y = gr %—:- - %x. there-

fore 32 :33 5% muft be fome whole number ; multiplied by 8
and divided, is xg—;— 27X L AMTYIX gillbea

43 43
2 ' — .
whole number = 42 Xy 42 T IIX oy 4 is alfo
. 43- 43 43

. . S
fome whole number =3 39 .2 —«, whence
' 43 43

39 —X , of
43
rather %39 = m, a whole pumber, = x = 437+ 3%

which value of x fubflituted for x in y = o1 i—-; - §:—;5 , gives
y=60—35m; whence x = 43m+3%= 82 or 39, 5=
6o—3sm=600r 35, Z=1. And thus by afluming z =1,
3, 3, 4, &¢. we obtain all the poffible values of x, y, and 2,
wiz. z admitting of 65 different values, and x and y of 89.

Mr. Jobn Turner confirmss the fame by working out all
the numbers. Mr. Farrer has exhibited a concife meth
for finding thofe numbers; and Mr. Landen is very explicit
in finding the fame. Mr. Cuth. Cockfon, Mr. Flitcon, an
Mr. Jobn Williams likewife anfwered this queftion,

The following Table is a Compendium of Mr. Turner's,

deduced from x=L°29;-§-iJ;ﬁ , and alfo =

ﬁ’-"-.-"—‘ﬁ—'L‘—?, by finding a Submultiple of 35.
_y E20 1 2 O I
“Blas 60 — | 82 39 —|4]— 35 70|~ 65 32|7jr0 45 80|91 48 5
a} 5 40 75 {105 62 19|5|15 50 85|88 45 2|8l25 60 — |71 38 -
30 65 — 68 25 —{9l 5 40 75|94 578

i

3lzo 55 —1 85 42 —|6
And fo onto z =65

1V. Quss-
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IV. QussTion 268 anfwered by Mr. Heath,

No folution has ared in any author to queftions of
thjs natyre, which will admit of feveral varieties flill to be
propofed. Mr. Kay's queftion was the firft r|:u'¢>[»ofc_d.\m a
ggrucplar cafe, and the genmeral method of folution is exhi-

ited in-the following examples, not hit upon before, that I
have feen, by any. .

Sorts of Faces. ;CIII‘P of | Combinations, Pemc‘llz“timl‘: of
: ances. each comb.
a? , 6| Sides revolve dec. di
ab . o ° =.6_§ 2.1 € eC. aice
6 all &h.on) | — 3O =Tiprog. X |iirdecreafe of
adive | =36 ofequal higheft indi-
s p indices. ces of faces.
a
a*b . 90| = 6.5 Xk
— 6.5.4 -
abe 129 = 133 Prog: X B
63 all ch.'on} —a6 €2 ind,
3 dice
a4 6
ab - 120|=6.5 X3 ‘
) 6. o
asp W=% . xlm
atbe 720 =6'TS{ X 4_-_3_1'.':‘
=6~3'4‘3 4.3.3.1
’\“:ll‘dh 360 1.2.3.4 : X LI.0.8
4allch.on)| — :
4 dice } = 1296 .
a’ 6 R : » ,
— 5.4.3.2.1
asb 150|=6.5 X 4.3.2.1.1
3ps o §.4.2.2.% .
@b 300|= 6.5 X F2.1.2.2
atbe 1200| = &5:4 X |5-4-33.0
: 1.2 [EAR N
abic x800| 5= 6:5:4 © X 54321 ,
: M. ENEWR]
a*bed - " 3609 — 6543 X |5-4-3.2.7
1.2.3 20111
abede 730| = 8:5:4:3.2 X |5-4.3.2.5
' e L2.3.4.8 l.l.lT'i
¢t allch.on) — . .¢ :
s dice

_Diary Marth. Vol. II. X . - F;ccs.
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Faces ) C‘hpqneg‘.‘,,c‘mlbimtions. Permutations of
. o . ' each comb.
A ;{)11 MESLE ca e \ -
A% ] () IRV P
B R
S HE —_p s 6,5.4,3.33
a4h 450|=6.5. 4 x|
— 6.5.4 6.5,4+3.2.1
atbe 1800{ =<7 Xla32.0.01
— 6. 6.6.4.3.2.1
avh? 300| = T'i X {32131
) . —_ 6.5.4:3.2.1
arbre 9400)=96.5.4 X|yetada
R 6.84.3 5.5-4.3-2.1
adbed 7200|= 733 X{jrriie
- —6.5.4 : 6.5.4.3.2.1
arb*c? 1800 ~T1.2.3 Xlirnanaa
6.5.4.3 6.5.4.3.2.1
arbicd 16200 =ﬁ-:-; X |EranT
. . . £ .5.4.3.2.1
a*becde 10800|= ‘:‘T‘%'; X |z
. Pt 6:5.4.3.2.1
a6, 2.1
abedef 720 211-?:-'——-156 X jrraas .
1l ch 6|
65 all ct -°°} = 46656
6dice )|,
a’ N 6 9.6.€.4.2.2.1
L 210|= 6.5 X |65.43.2.0.1
e 7.6.5.4.3.2.1
as b? 630 = 6.5 X g.:.;.z.l.t.x
6 7.6.5.4-3.2. 1
ashe 2520|— _1;.;.5 X S4e3.2.1.1.8
— 17.6.8.4.3.2.1
aths 1050 =65 X|Eaite
— 7¢6.5.4.3:2. %
asb*c 12600 —f-‘5-4 X3t
! 5543 17:6.5.4.3.2.1
asbed 12600~ 6‘-1'3 X 4331000
. =854 (7.6.5.4-3.2.1
arbic . 8400|= hl.‘! X EER NN
- 5.5.4 7.6.5.4.3.2.1
atbrc? 1 12600|™ & x 3302181
__6.5.4. '165.5:3:..1
adbred } 956007 Py ’_3_1 x N EN R
— 0543, 7.6..4.3.2.1
atbede 5200 | 1:%-3-4 x 3.Tﬁ"H'T .
a , _ 6x.4.3 % }7:6:5.4.3.2.1
arbrcrd ;37800 _ul-l-s . PN W
— 6.5.4-3 7.6.5.4-3.2.1
arbrcde 75600~ Taa.3 X e
. P o 6.8.4.3.2.1 7.6.5.4.3.3.1
a*bedef 15520 1= "T.2.3.45 X m_ﬁjl'-l—i .
e e e .
67 allg!‘ on"} =a79936| .Sum, 8cc, ad infinituti.
7 1c¢S P K , L

ce
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Hence the refpeQtive chances of 4; B, G, and D winping
are obvious, as 12600, 15120, 37800, and 75690, the fume
as 1, 1°2, 3, and 6 exadtly. And g3bbcd aud aabbcde

- have -equal, and the greatelt number of chanees for coming
up, viz. 75600. Heace alfo is inferred that the bett throw
for winning will be when the forts-are within a place or two
of being aﬁ different.. Q. E.F.. :

V. Queszron 269 enfwered by Mr. John Turner,

Putx=HG,y=GF, b=AD, b—x=0CD, [ fec fi.
page 109] a = parameter, tle equation of the curve'being

PR 3 . .
axxzygl, v y=a/ax, and b—x x 4’ax 18 to be a maxi-

. Py . . 3 bh—x a
mum ; which in fluxions, &cc. gives —+/ax -+ —;’——-—— b4 3
Vaaxx

=o0; hence 3x = s—x, and x =15 exactly. To proceed,
put z=HD,£'= HG, z— 5 =D, 3‘—2 =GD, m=

3 )
141'84243; then:GF = J%?—, DA= \’/a,z =z—5d=

A :
y : 3
~/4 = 15874, and per quefl. J%z X -3:2= w. Hence /qz

=%’1 =z—35; 323—152 = 4dm; here 3 = 20 ex-
adly, And o= 16875; alfo the length of the curve HF A
= 27°014. . So that the fences of the garden are'GF &=
9°4494, and G D = 15: Moreover H D =20, Dd = 135..
And'the area HFADH =3 H D x D.4= 225 {guare poles,
or x acre, 1 rood, a3 perches. .

This queftion was concifely folved by Mr. Farrer. And
alfo folved by Mr. F.Waine, and by Mr. Kingflon the fame;.
the Rev, Mr. Bader; the propofer, Mr. 4/h; and others.

VI. QuesTion 270 awfwered by Mr. Farrer.

. At the peint D, on the line 4D
saife the perp. ¢ D= 100 poles;.
make CE =130, and CF=1g5;.
produce CA to cut the ﬁrp. FG i
G, draw C H making the ZGCH
5 LCECGH; then upon H, as a
center, with the rad. HG defcribe =
the cr¢h CBG 4. Join CRandC4, ... ..
and the & 4BC is that required. -~

- X2
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Carcurartion. Having CD, CE, and CF given, find
ED =150, FD = 216°85, and EF =66'15. But ED: DC
:: EF:GH=8¢'14; * GE=11142; and GF : GE ::
G1:GH = 11589g; hence 4B = 359's8, BC = 203°41,
and AC = 441°23. The area 35958 {quare poles, or 224 2.
ar. 38 perches. '

_Mr. 4/ has elegantly conftructed and fblved this quef-
tion, and fo has Mr. Fobn Turner, Mr. J:feph Orchard, Mr.
iolw Hunter, (and Mr.  Fames Tercy, who objeé&s to the

olution of queftion 260 by Mr. Heatk, as fuppofing him not -
te know that three perpendiculars let fall from the angles
of a triangle would interfe, in one point, within or withoat
the triangle;. his expreflion of data not inferving fuch thing.)
It is alfo analytically folved by Mr. Richard %r'ibbom » Mr,
Baker, Mr. J. Waine, Mr. Kingflon, and others, -

VII. QuesTioON ‘271 anfwzred by Mr. J. Turner.

If N reprefent the north pole, Z the zenith, H £ an arch
.+ _of the horizon, 4Gk A a parallel -
* of the fun’s deprefhon 18° below 7
it; and !?O a parallel of ¢ecli-
_mation defcended ; then the angle
* ®Ngx will be a minimum ;. but
*tis. alfo evident that when the
repufculum is the thorteft; the.
. xiﬂance #£3( dafcended in the
,gcrhllel of declination will be a
“inimum : being the arch of 2
Jefler circle cutting the fame azi-
muth in the points of fetting and
end of twilight. And this will
be when the motion of the fun is moft perpendicular, and
therefore defcends the fafteft to 18°, or the parallel of
A® A; which he does by touching at the points £ and ®
in the fame azimuth Z é(-) with his fetting, inftead of
making an oblique angle with the fetting azimuth, as in the
pofition of £¥m @ with Za'g-:s. This beirg admitted, put
y=cof. N© = Ng}; m and » finc and cof. Z© = 108°,
or fines of 72° and 18°; p and g fine and cof. VZ = comp.

lat. and rad. wnity = Z§. Then per fpherics % = cofl

NZg, and alfo ”Z” ';7 = cof. NZ®, which (for the

above reafons) are = o each other, i. e. : = "Z,;'-’, there-
fore
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“fore y= m—"—:—;,'whiéh is a general theorem for all quef~

tions of this nature. And the fun’s declination in the pre-
fent cafe is found by it = 7° 2’ 42" foutherly, anfweringto
Feb. 19, or Sept. 303 ~* m+1:m:: 4 : 5.

N.B. If the lat. is north, the declination muft be fouth,
and vice verfa. i

My, Farrer anfwers thus.

Let © be the point in the circle bounding twilight .x8®
below the horizon, where the fhorteft twilight happens
(without faying why the bounding point falls in the fame
azimuth circle with the fun’s fetting.) ‘Then io the triangle
beft, L3 = 9o° Lc=co-lat. §& = 9°, & =cn,
whence rad. : tang. £24 :: fine lat. : fine arc = 7° 3’ fere,
;élie fun’s declination when Strephon is allowed to wed hiss

oe. S
- Mr, F. Turner (from Dr. Gregory’s Elem. of Aftran.)
confirms the fame proportions.* - : T

VIII. QuesTion 272 aﬁ/werei.y Mr. Landm

Let ArC reprefent the curve; 4B the axis thereof;. Bm
and Hr ordinates indefinitely near each other. | See fig. to-
P.253.] Call AH, x; Hr, y; and the gravity G. “Thea
fince the velocity in the dire@ion M x is always the fame,

!

that in the dire@ion r» will be T, whoft fluxion ¥ (7 being
‘ ‘ R b

conftant) will be as G xy; that is, as the force by which
the body is accelerated at r drawn into the time of de-

feribing 7. Hence putting G xy =% we have G = =. In -

J . . om

- . o It ,’.‘/y . .
which expreflion if for x we put its value ——=- e . found by
‘the zquation of the curve (axx=y%) we get G = .‘SJ’:;

i. e. the gravity in this café muft beima fabduplicate ritid G
the ordinates, or in a fubquintuplicate ratio of x, the diftance
of the ordinate from the vertex. :
Mr. Farrer attempted this folution by another mcthod,
as alfo did Mr. 4/. .
IX. Ques-

* A conftruction to this queﬂliton is given’at queRtion 564.
X3 .

3
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* IX. QuesTion 273 a;szrred b Mr. 1, Ath.

Let y=x*, then (per 47 E. 1, and per qu.) y* 4 y4 =37,
g —¥s+1
"2

= 1°618034, y = 1'372019, and the area re-
quired = r'02908.

Mr. Richard Gibbons folved this queftion in the fame
elegant manner. The Rev. Mr. Baker likewife ‘gave a cu-

rious folution, and fo did Mr, Farrer the propofer, and
others, . ,

X QuesTion 274 folved by Mr, Landen. |

Put 4= diff. of the given circumferences, » = rad. of the
lefler circumference, and x = any abfcifla of the circle whofe

radius is 7. Then dx24/2ax — xx x x is the fluxion of half

the required folidity. But the fluent of 24/2ax— xx x X,
‘when ¥ = r, is the area of the femi-circle, whofe radius is 7;
therefore, the area of the circle fhewing the thicknefs of
the ring, multiplied by 4, the diff. of the given circum-
ferences, will give the {olid content of the ring =264 inches
fere. Whence the weight thereof, according to Dr. Wiberd,
s nearly = 77 pounds avoirdupois.

Mr. Jobn Turner, and feveral others, have proved the
folidity of the ring to be equal to a cylinder whofe length is
equal to the middle circumiference, and the area at the bafe
equal to the area of its circular fection, or of the circle whofe
diameter exprefles the thicknefs ; moft agreeing in the foli-

dity to be = 264 &c. inches, and the weight 73 pounds, &c.
- according to Ward’s propartions.

N.B. There are feveral methods of inveltigating the

fluxion of this ring, whofe fluents refpetively give the folid
content as above, C ' ‘

XI. QuEs-

* IX. QuEesTioN 273.

Of this triangle, the perpendicular from the right angle on the
hypothenufe is = 1. For it is = the double area divided hy the.
hypothenufe == the produc of_the two legs divided by the bype-
Fuxh¥ 3% . . .

x3% - .‘3; -

thenufe =

-
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XL QuEsTioN 275 anfwered by Mr. J. Hampfon,

) ) 12851, 10467 18954,

'The numbers are Foita’ Bsita’ ?rfd ‘—?—85!8 ; th_efe frac-
tions are in lower terms than thofe given by Dr. Wallis from °
Dr. Pell, where the method of folution muy be feen.

Mpr. Turner gives this Anfwer from Dr.Walliss Algebra.

494424 472696 448000
ift, a= . ad, b= s 3d, e = 222777
S0 2352637 ' 23526370 3% € 2352637°
1415120 _ 80 .

2152637 = 133" The cube of their fum

from which numbers taking feverally the va-

whofe fum =

_ 512000

~ 2352637’

lues of a, 4, and ¢, there will remain thefe three cubes,
17576 39304 64000 26

. a 30

2351057" 3352637 nd 3351637 whofe roots are 133

34 40
2= and —. .E.F.*
333’ 133° 2

+ XII. QuesTioN 276 anfwered by Mr. 1. Afh,

Suppofe the fine of the vertical angle of the cone * 3
. then gy trigon. t{:e fide or length is found = 3944°77 i?xf:;ls’
or 328'73 feet =length of the pendulum’s fiing. Hence

per

® This is the fame with queftion sz, which fee for a folution.

+ XIL. QuesTion 296,

The principle ufed in the above folution is not general for any
angle at the vertex, but only for that one particular angle there
ufed, as may be feen in the Prop. of Keil there referred to. But
the times of gyration do not depend oa the length, of the ftring
but only en the aktitude of the cone, they being univerfally as the
‘fquare roots of the altitudes ; and when the altitudes are equal, the
times will be equal alfo, whatever the lengths of the pendulums
“may be. /

By Prop. IX. Emerfon’s Centrip. Forces, the proportian is uni-
verfally thus, as 4/ 167y feet 3 4/400 inches (twice the given 1)

628 .
$: 37416 3 3-:416_\/193- = 24 = 4°5228 feconds, the time
“required. - '

1937 4193
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(per Keil's Introd. Theor. 11, p. 302) the time of one revo-
lution is equal to the time of the perpendicular fall of a heavy
body from a height equal to the pendulum’s length, = 16x's
 s-xv 1: 3a8°73 * 204394437 the fquare time, whofe reot =
4’521 feconds required.

This queflion was elegantly folved by Mr. Farrer, Mr.
Tufner, Rev. Mr. Baker, and others which agree with the
propofer’s folution. -

XIII. QuisTiow 277 anfwered by Mr. Heath.,

Square is printed inftead of Square Root in this queftion ;
corre&ing which, and Futting a = the pounds of an anauity,
r =r1'05 the amount of a pound and its intereft for one year

. a
at g per cent. 7 = the year’s continuance ; then gl
3 - 4

= z, the.prefent worth. And if the _condi_tidns

—

P xr—1i
_ of the queftions be fubftituted therein, the equation be-

a a
comes —— — =4/a. Whence 1°05° = .
é a—1 ,Oxr—x 105 v a—0§’
here a = 134 fere = 1l. os. 7d. the annuity required.
N.B. As the queftion was printed, the final equation is

To5® = i_—_—:'_o:s_;’ where ¢ is evidently = o, or the lealt
"meoney paffible. ‘

S XIV. Olfercasion on QuesTion 298, by the Editer. -

This queftion was propofed with an intent to improve
nnery, of which there are feveral things wantiog. In par-
ticular, a treatife on the fubje® by an expetienced hand :
Far to be treated on by any other perfon, will only be com-
piling of matters already known. And.in order for this im-
ovement, and the folution of - this queftion, experiments
oald be made in a general way, which we bave not yet

received.
. Tte

7

..
o

* XIV.QuesTioN 278,

" *The Editor obferves above that this queftion was propofed with
an-intent to improve praical gunnery, thongh it docs not appear
friom
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The Prizs Qustion anfm;ered by Mr.R. Heath.

The biggeft two circles, within one another, admitting of
an-infinite number of triangles to be drawn with their angles
and fides tcrminating in their outer, and touching their inner-

- peripheries, are thofe which are concentric, and their dia-
meters exactly as 2 to 1; in which cafe the triangles will be

I equal and eRuilueral. This is fo evident as to appear
upen the flighteft examination. And if the diameters be in

_proportion lefs than 2 to 1, then ho triangle whatfoever can
e drawn as aforefaid. But if the proportion be greater than

2 0 1 (as 310 to 100, Or 3'r to 1 as in the prefent cafe) their
peripheries being eccentric and at a proper- diftance, will
admit of an infinite variety of triangles to be drawn in and
about them, from the ifofceles A .#CC to that of BDD,
which are the greateft and lealt triangles: Becaufe the area

of eyery triangle fo drawn, being equal to the fum of a }i:ihe
. : es

from the nature of the fcience that it would at all have anfwered
that purpofe. - It is well known that fbort pieces are requifite at fea,
both for the convenience of working them in an engagement, and
on account of the fmall fpace they muft Rand in when the ports
are clofed. The land-fervice, on the contrary, requires long pieces,
particulaily in the attack of a place, in order to preferve the em=
brafures from the blalt of the powder, which fhort: pieces would
feon dcftroy, befides the danger of fetting fire to a fafcine battery.
" Not only the lengihs of picces are limited by.the nature of the fer-
vice, but alfo the diameters of the bores ; for pieces which sarry balls
from 24 to 42 pounds comprehend the limits of betfering cannon,
and thofe from 3 to 12 pounds limit field picces. Experience proves
that balls of a lefs weight than 14 pounds are infufficient to make
a moderate breach; and that pieces carrying 41 pound bhalls, or
upwards, become unmanageable from their great weight; fo that
in general the 31 pounder is the moft common bartering piece.
When the field piece exceeds 1a pounds, it, in like manner, be-
comes too unwieldy for shat fervice. . S

Mr. Robins is the only author, that I know of, who has folved a
propofition exhibiting the relation between the veluity of the ball
and the dimenfions of the piece. Another author, who proceeds in
a very d'fferent manner, makes the velocity always increafe with
the lexgth of the piece.

If any perfon howcver think it worth his while to go through
the calculation of this problem, he may eafily do it, makirg the
expreffion for the velocity found by prop. 7 of Robins's Principles
of Gunnery, a maximum, then its flpxion being taken, &c. there
will be determined the relition be ween the diameter and lenjthe
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fides inte half the given radius of the infcribed circle, the
more the fides of any triangle are fitwated about theé center,
or diameter, or the farther removed from them, the greater
or lefs will the Eoriphery, and conf? ntly area, of that
triangle be: the fides of the triangles F C and BDD being
. the moft near and remote tq fuch a fituation.
Yor the property of drawing triangles as aforefaid, in and
about eccentric circles, there 1s this demonftration. -
Rirlt to inferibe the ifefceles, or one A, 4 €4 in the greate
eircle, which at the fame time fhall
- eircumicribe the leffer circle. Put
m = rad. greater circle = Aa,n=
rad. leffer =Qv, and x= A40; then
Nxs—nn= Av; per fim. As,
Av:AO::At:AC:—mx+" :
. N XX —nn
xx; again, 40: v AB: AC
— am«/xx—rm. hence x+n
S P Vxx-nn

: XX — N1
utmﬁ-’”—-‘.’-?-«—r, wd x—m

B/ MY 2R G0, (hcwinf the
diftanee of the ceaters ta be eaft,
or o, when 24 = m; both circles
being then concentric, and radius
of the ﬁatcr = twice the radivs
of the lefs. Whence 12269074
= Bt the neareft diftance of the
peripheries. And 3rea A 4CC
= 181242'89 yards, the greateft; and that of A BDD =
16799°82 &c. the leaft. oo

' e diftance of thefe centers of the circles being known,
4s 4 = ¢O capable of having one triangle drawn as afore-
faid : Suppofe any chord 4C == x touch the inner circle
3t v, thenit is plain anather chord can touch it fomewhere
at ¢, and if another can touch it at », the property is
praved. But,in general, the L 2B3C=LADC=L noc

its fine = ;’-‘;'; and LrBc=LcBt = L nDC (per 33

X

s ;. the comp.
z&/zmn +maamm— xx

o Lr¢B=LtcB = LncD, its fine =
X

A —y ==-- 3 wheace, by trig. rB=8¢=
2m ma/amm—xx . .

and 20 Euc. 3) =
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znlml+znq:4mm_,—-:x. AgainiO:&Vm—n,
and (per 47 Euc. 1) ci =vn = Vdd-év.;m;:rx - n)";

hence vC=4x4vn, Av=Ar= % — vn, and 4B and
BC, alfo Lvlc = L cCY, and £ 0Cr ‘are exprefled.
Say;’;(s. L ABC):x(AC)or 1 :am :: 3. LvCt: AB,

which gives an equation fhewing the general value of 2,
whilft two other chords are tangents likewife; and triangles
ilk, gef, will revolve as in the 1ft fig. Hence, if any chord
-or fide of 2 !.’hangle is given, the others follow by trigeno-
metry; having firfk found the diftance of the centers afore-
faid.” This property of drawing triangles about circles I
- difcovered fome years ago, as may be feen in the Monthly
‘Oracle ; though the propofer has greatly deferved in a long
-account of it from Scilly, ptinted in a book called the Quar-
terly Mifcellanea Curiofa. ‘

M. Landen puts b == rad. lefler circle, 2 = diam. greater,
and x = altitude ifofceles triangle, and gets » = atab
- 2

—aab ' -
=+ J’.m_‘_‘_"_ =197"33 or 112°67 &c. Whence he infers

+this confttu&ion [ /e fig. 1].- From the center of the gar-
den, along the d!:ifim:ter2 (%t off che diameter of the pgnd,
find a center (at #) betwixt that point and the other end,
deftribing a circle 4pq, draw po= parallel, and mo pers
penﬁ;cﬂar to 4B, and the point ¢ will be the ¢enter of the -

Mr. A finds the diftance of. the centers by a theorem
‘tike the former ; and fo does Mr. Bamfield, who has givea
a concife and elegant folution,

The Prize of 10 Diaries was won by Mr. R Gibbons.

The Eclipfes célculatqd, Jor 1747, [hewing
in what Parts of the World they will be
vifible. By Mr. Ralph Hulfe.

“1. On Jahuary ag, at 3 in the afternoon, the fun will be
eclipfed 1n 2%, 21 deg. vertical to Brazil, lat. 14 deg. fouth,

lonE. so deg. weft. ‘This eclipfe wil be very fmall, and
vifible near the antarti¢ tircle. veb
2. Feb,

1

\
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_2. Feb. 14, at sh. am. in the morning the moon will be
eclipfed vifible and total at London : Beginning 3h. 1sm.
Middle sh. End 6h. 45m. Total duration 3 h. 3om. Digits
eclipfed 2ci.

Calculated by Begin. | Mid. End Bur. 'Die-
Lond h.m.s. | h.m.s |h.m. s b ;?S ..9' lhg':i
Mr. C. Cockfon, ( London 13 132045 1 3015 $3 29 i of
2 ) Durham 151 4 56 25|5 45 27| 1 End
b .{,‘f:,db""” Lambton ; 810|4 §6 20}s 25 19|” Total ‘Dﬂ'k
anies, Cornwen |2 56 9444 17|5 33 16 '
----- New Tables ¢ Durham 3210|444 9}540 8
from Sir ll‘nc{l.ambton 3 2 32|444 1|5 40 o} 340 18 19 54
Newton’sTheo. { Cornwen . |2 50 114 32 Of5 27 §9 |
London 3°2 ofs°’s 7 s % | ®End ofthe
- Edinburgh |2 so 453 653 Eclipfe.
By Mr. Bulman, < Dublin 2 34 437 1637 4 3 (1958
Carlifle 251 4 53 6 53
Rochefter 13 3 s 7 N
Mr. Cowper, London 3 z? 345131907 2 43373019 43
Mr. Farrer, Sunderiand 2 4 4 30 G119 1338 20 12

3. Feb. 18, at 5 in the morning, the fun will be eclipfed
1 digitin X 20dcg. He is then vertical to the Indian fea,
between Bornio and Java, lat, 4 deg. fouth, long. 110 deg.-

- and will be feen in Greenland, and the places adjacent.

4. July 26, at g in the forenoon, the fun will be 1 digit
eclipfed in &, 13 deg. vertical to Arabia Feelix, lat. 17 deg.

' long. 41 deg. eaft, vifible in the north frozen fea, lat. 8odeg.

5. Auguft gth, at 10 in the forenoon, the moon will be
totally eclipfed, viz. 27 de%. in 2. She is then vertical to
Mardelzur, lat. 12 dgﬁ. S. long. 146 deg. W. vifible to the
Japan and Philippine iflands, to all the weft ocean between.
,M?a and America, from 8. to N. includiog Jamaica, Cuba,
Carolina, and Virginia,—And the horizon of the xifible difk
pafies through Penfylvania. :

6. Auguft 24, at g at night, when the fun will be eclipfed
in M, 12 deg. ‘This will be a very fmall eclipfe, and vifible

only in the unknown fouthern parts of the world.
New

The 1d Eclipfe was obferved at St. Angelo, Paragua; whofe lat.
is 289 19’ fouth, and long. welt of the Ferro iﬂcv 369 30,

The end of the eclipfc 15h. 16 m. 4s.

. “The sth Eclipfc was obferved at St. Maria Major, lat. 37° &3
fouth, aad long. 379 20’ weft of the Ferro ifle.
The beginning of the eclipfe 14h. 15 m. 14, .
Total obfcuration — «— 15 §3 16
Beginning of the emetfion 17 34 48
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New Rueflions.
- L. QuesTion 279, by Mr. Landen.

A charminF britk maid has affur’d me, and f{aid,
Since I'm fuch a fine mathematician,

(Layiqﬁ puzzling afide, for the joys of a bride)
She will wed me——but on this condition :

That I firft fhall unfold what * pieces of gold
Her father has for her in ftore:

And thefe I muft find from the data fubjoin’d,
And then 'm to puzzle no more.

* The pieces are half-guineas, guineas, moidores, and
three-pound-twelves. The whole number is 4000. And if
v, x; y, and z be put for the number of each fort refpec-

tively, v4x3y*z is a2 maximum. Quere what is the lady’s
fortune?

H. Qusstion 280, by Mr. John Williams.

Going along a river’s fide, op an even and dire& road
ABC, 1obferved a tower on the other fide of the river, .
whofe angle of altitude at 4 was s® 24'; going farther on
to B, 10e yards, the angle of altitude was 6° 274'; and
intending, again, to take an obfervation when directly op-
pofite to the tower, but was prevented by an ifland in the
river (over-grown with furz), 1 then came to €, 400 vards
from B, where 1 found the angle of altitude was 8° 36'.
.Quere the tower’s height? ‘ ,

II[. Question 281, by Mr.J.May, jun.of Amflerdam.

Tt is required to find (by a general theorem) the number
of fra&ions of different values, each lefs than unity, fo that
the greateft denominator be lefs than z00?

v, QuesTion 282, by the Rev. Mr. Anth, Baker.:

A gentleman would have a {ilver punch-bow! made in the
form of 'a parabolic conoid, containing exaétly two gallors,
bat being trugally inclined, defires firft to know what aught
to be its infide dimenfions fo that, cteris paribus, it may
require the Jeaft quantity of ilver pofible ?

‘Diary Math, Vol. 11 Y V.Ques-

’
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V. QuesTion 283, & Mr. N. Fa\rrer.»

’

Quere the axis and parameter of a parabola and femi-
ellipfis, when the latter is circumfcribed by the former,
whofe ordinate is equal to the conjugate axis, and abiciffa
equal to the femi-tranfverfe: both curves having the fame
focus, the difference of their parameters 2, and the length of
the parabolic curve being 28'68?

VI. QuesTion 284, &y Mr. Cuth. Cockfon.

Quere with what tg:ft of a cylindrical ftick fhould a per-
fon itrike, to give the greateft blow; the length of the arm
being 20 inches, and that of the ftick so?

VIL Quesrion 285, & Mr. Landen.

1 am about building a houfe, the breadth whereof I-defign
Thall be 24 feet, and the perpendicular height from the
.ground to the ridge 42 feet. The ends, which are to point

irely eaft and weft, will be fheltered by neighbouring

tenements ; but the fides will be expofed to the fury of the

- north and fouth winds. T therefore would be fatisfied what

ghe angle of the ridge muft be, and how high the fide walls,

that the wind blowing from either of thofe quarters fhall
have the leaft effe@ on the building?

VIIL. QuzsTion 286, &y Mr. J. Afh.

1fa parabolic conoid, whofe altitude i3'g, and bafe 6 inches,
‘be cut by a right line at fome diftance from, bur parallel o
its axis, whatis the folidity and convex furface of that feg-
ment, or part cut off, when the height of the plane of that
fe&ion is s inches?

IX. @ftsnox 284, & Mr. Cuth. Cockfon.

Given a3y 4 yyx* — aayy =o, the eguation of a curve,
whofe radius of evolution at the vertex is 140 = «; to find
the value of y, the abfciffa, when its correfponding femi-

ordinate x = so?

X. QuesTron 288, &y Mr, John Hampfon.

Required to find three numbers, that when each is feve-
fallr added to the cube of their fum, their refpe@ive fums
dhall be a cube number?, .

. XI. QuEs-
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XI. QuesTiox 289, &y Mr. Heath.

On what days of the year do our fhadows move floweft
and fafteft in London? And at what times do they move
floweft and falteft on any day? .

XII. QuesTioN 290, & Jr. Bulman.

Being at a town in Kent, I obferved three objects on thc
ether fide of the river Medway, (a caftle, wind-mill, and
{;xire) whofe diftance from one another are known: From

e caftle (the nearclt objed feen) to the fpire, is 10 fur-
longs; from the caftle to the wind-mill 23 furlongs; and
from the wind-mill to the fpire is 2 furlon‘gs. I alfo ob-
ferved the town angle between the caftle and fpire =28° 34',
and the town angle between the caftle and wind-mill =

7° 45¢. What diftance did I {tand from each of thofe ob-
1e&@s.?” And give a geometrical conftruction of the fame.

XIIL QuesTiox 291, & Mr. J. Afh.

A lady of important {peculation,
Would gladly know her age from this * equation..
' VA :
1—'osv A4’

XIV. QuesTioN 292, &y Mr, Heath.

" The pounds powerof their Napier’s logarithm be:
Equal that logarithm power of fhillings left to-me.
From myftic words, artifts, the truth extra&

And tell what is the legacy exa&? .

XV. QuasTion 293, & Mr. Bulman,

A fpheroidal ullage lies upon the ground with the bung
uppermoft, from whence to the {urface of the liquor (whichis
exadtly the height of the upper ends of the cafk) is g inches,

_and its d;lagona elllthgr way from the bung to the lower ends
== 55 inches, its ullage is 2 maximum: Quere the content of
the cafk and ullagc,gbrother gaugers? @

XVI. QuestioN 294, & Mr, Chr, Mafon.

In an evening lately, hearing the noife of guns at a fmall
diftance off at fea, l'ﬁr;ight repaired to the gSl:rand, wheré
Tloomed a man of war’s tender giving ‘chace to a French
privateer; I perceived a flath g{ a gun frem the tender S. \g!.

N o y

y.

* x'o_;'{ =
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by S. at 33 half feconds of time heard the report : Eight
minutes after I obferved another flath at S. 8. W. from the
fame, and at 25 half feconds heard the report. The chace
kept her courfe, making equal way; in 3§ minutes more was
drove on fhore, being but two minutes of time a-head of the
tender. What was the bearing and diftance between my fta-
ticn, the tender, and pilf’ring poltroon when ftranded?

Prize QuesTion by Mr. Bamfield.

If the diameter of Syfiphus’s cylindrical ftone be two feet,
which he centinually roils upon the furface of a femi-
globular mountair, half a mile high : Quere what fpace will
a f;pot on the convex fusface of that ftone travel through in
rollig direitly up and down the faid mountain ? And what
will be the time of irs defcent from the top, by the force of

) gravity?

1748.
.G@g/t'_iom anfw;red.

I QuesTion 279 anfwered by Mr. J. Turxer.

ET v = the half guineas, » = guineas, y = moidores,
and z == 31.-125. By the queftion v+x+y+ 2 = 4c00
== 4: Now v4x3y*x being a maximum, or (expunging z)

b;-u—x—,yz . In fluxions — v'—~ 5 — y =

,ﬁ'xaj;
. . . . .
T -y » v . 29 >
Fryiar =y — oreyers whence y = =20 i =
]A.u y xfud o yixlv yixiv )
. ®
3x . 47 Ty _ v __

—;4 4;7":_—"—: AT s —E= =2=b—
yixdv yixios véxily 2 3

4
v—x—y. Confecquentty x =31y; v=%x =2y: Alfo {y
=b—a2y—jy—y;ory=tb; s=vsb; x =1sb; v=
Yo 4; and the lady’s fortune is 46201, Hence this
A GeNERAL RuULE.

Make the fum of ‘the exponents a denominator, and cach

particular exponent (of the quantities) the numerator 95 2
. N racuon,
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fration, thefe refpectively multiplied into the whele num-

r of pieces, will fhew the particular number of pieces of
each fort.

M., ?’amu Waine has folved this queftion curioufly and
concifely, as alfo did Mr.-Landen (the propofer), Mr. King~
Sbon, Mr, _74,2’/63, Mr. Bamfeld, Mr. Farrer, Mr. Colling-
ridge, Mr. Garrard, Mr. Dun, Mr. Cowper, Mr. Cockfon,
&c. Thaugh it has becn obferved that this queftion is taken
from Emerfon’s Fluxions (p. 128), yet the new mode of

language and application of it, is a merit which muft be

acknowledged.

J1. Question 280 anfivered by Mr. James Terey.

Pat x = tower’s height, /C=3500=8, 4B = 300=4,
BC=400=a. Co-fec.
é A:t,hofl(fz:iv, o§

=y, Then (rad.=1
t:r:.z AT, vx =BT, T
?nd yx = ﬁ'T- ai{ow-

geometrically) makin

r:v::.AI:]A::AI% Al

: KB, and defcribing

:lh‘g femi-circl}e} I{ Tl{(' (f . . '
bv:iy:: T LC:: : M€, deferibing .the femi-

circle LT M the interfe@ion T, being thlc ";', aceeo‘;'e’:’;:e

ZFCK i

tower, for which fee Univerfal Arith, prob. 26) et down "

TFLAC. Per fig- b: fx dyx i3 px—yx o JXEZ992%
:=AF--F6'; alfOBT'ﬁBF"—?JT’—AFi; whence
attxxtdyysx—~bvvsx=abd, and x:J- d

l4
tt+dyy - b
= 44'4609 &c. yards, the tower’s height. .Q.aE .F’. 7 w

The fame anfwered by Mr, J. Afh,

* Call the co-fecants of the three angles of altitude «, 5,
" iand c; AB, 53 BC, 41; the tower’s height, x, By trigon.
(T being the top) AT=ax; 8T = bxy €T = cx; cof.

£CBT = XX Mbax 3611 ot 48T =

454 bbxx—aaxx
2sbx
- 205 s
'—_ cc—sbb+44aa
required, '

3 which two laft expreffions made equal,

= 444557 yards, the tower’s height

Y3 : This

AES

s
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- This queftion was alfo anfwered by Mr. 7. Tursner, Mr.’
Waine, Mr. R. Hall, Mr. King flon, Mir. Jepfon, Mr. Bam-

field, Mr. Pitches, Mr. Hampfen, Mr. Walker, and Mr.
Collingridge. . S

III. QuesTion 281 anfwered by Mr. Heath.

The number of fra&ions of different and like values, each
being lefs than unity, and the greateft denominator being
any number, (from 2 upwards) wilt appear by the following
feries, continued to §3, &c.

a) 6(8 2 6%s 4 3x2 3| 21 .. Here it is evident, that
3 f :*’ f,: %J 1 % the greateft numeratot,
£ 4% ¥°F % ¥ | 3|F ?rfgreateﬁ denltlmtl,inangr
el gle s 43 212 o|Y lefs unity, will be the
S I = number g,f’terms, which
S 2|y 3*¢'s s 31° will always be equal t&
g 4321 2 the lalt term ; therefore
Sl 4l7 '} TT 0fe n41 .

S ol aws 18 x # = the fum of
& 33 & .

NTEIEE al|l _the feries, or the number
iy o~ of different and like frac-

. i“ 1a ©1ll tions in all cafes. The
gl —[& fradions of like value
2l29|36 9|# with fome of the reft

- , are all thofe not in theit

loweft terms : As thofe of different value ate all the ine
commenfurable ones: For the more fpeedy determining of
which, all the incommenfurable denominators; -from the
leaft in the feries to the greateft, muft be taken, viz. 3, §»
7, 11, 13, &c. t0 97, whch are 25; and the fum of ther
" different fra&ions will be the feries a, 4,6, 10, 12, &c. 10 96;
each row being one lefs than the dencm. To thefe if the
different fraQions (in lowcft terms) of the commenfurable
denominators 2, 4, 6, 8, 10, &c. to 99, be added, the fum
_will be all the different fractions.. But ds-there-is" more
trouble than ast to difcover them, I fball leave it to perfons
of leifure to purfue the computation, the method being hese
planned out. e ey

Mr. A/b, upon the fame principles, computes.thc_.numbf;f
of different fraQions to be j055; bug doubts the truth, -

" N.B. By the above theorem, the whole number of frac-
tions = 4851 (as Mr. Bamfield made it) from whioh fub-
dr@ing thofe of like values, all the different fra@;qgg:\vm

remain. . :
A General
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N. B. P figsifics each prime number in the fccond columa
in fcheme 3, with 2 new number to cach in the 3d column,
dé¢duced fram the feries in the firft fcheme, according to the
general method : the different denominators being placed in
the firft column all along.

For the multipliers, or ‘ﬁemn of cach. mft 3 in the
1ft eolumn, ftands 2 in 3d celumn, cach being drawn
into g gives 6 to'be fet in the 3d columa againft ¢ in the firlt
collection. ~Againtt 6 in the 3ft col. is fet a°3 in the 2d col.
whence (by 4tb ftep) is found 2 for the 3d collection. Alfo
for its multiples, .into either, or both its parts, as 3 x 3 =6,
drawn into.6 and 2 gives 12 (by 6th fi¢p) to be fet in the 3d
col. againft 36 in the firfe: do(unﬁ through ali the fecond
columns alf fuch multiples, by which the frations are found..
Proceeding thus, the whole number of different fractions ase:
truly determined in a fhort time. |

IV. Qus srron 282 anfavered by Mr. J. Turner.

When the convex fuperficies is the leaft, the conoid muf
come nearéft to the form of a femi-fphere (being under the
leatt fur. a}e of all folids of given {olidity formed by the
rotation of a curved fpace about its axis) which is when the
abfcifla and femi-ordinate of the generated parabola are
pearly equal : the conaid then beiog nearly moft capacious..
Putting b‘i 462 inches in two wine gallons, p = 3°1416, y =
ordinate x'==abfcifla of the parabola. Then the folidity of

3
conoid = = Z%ﬁ,:-“ (when y = x) -P-f—; where y = 665
N ‘ . " N ' -

. s ;
inches. But' accurately, '3'-’:-' x aa + 43)1% -—2-%’- is the

fuperficial content .of the fame (fée p. 202 of Mr. Emerfon’s
F}z’;iam). Now if the value of yy be fubftituted therein,
and the fluxion of it made =o, then # =6'x; y = 6'943 x=~
6'94; and the convex furface = 235°5 {quare inches. :

The fame anfwered by Mr. Afh,
‘ ' ?

- The conoid’s cdnvez_i furface is e xaa T4y’ ,_dé’_‘ ,

. 3
Cee aa i .
a minimum (p =1'5708); * —-——~——-t”j — qa is alfo 2

minimum. Put ¢c = double folidity = 4 wine gall. g¢ =
area of a circle whofe rad. = 1. Then, by thc curve, ax =

9y, and gq}jx:‘ coy whence 49y~ 4(—;/-:'; and fubftitu-
- ting
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T
. . . s ad - . A
ting for 45y in the min. it becomes ¢ > — aa

. 15 ncc:{-__. . e
. Wh.ence. by fluxions,w= v + J o = 6 ?3 ; whenc
femi-axis = 6°98, and femi-ordinate = 6'49 maxime.
Tt was elegantly folved by ‘the: propofer, alfo by Mr.
Landen, Mr. Farrer, Mr. Dixon, Mr. Waine, Mr. King flon,
Mr. Bamfield, &c.

"~ V. QuesTion -283 anfwered by Mr. Afh.

*Tis inconfiftent with the mature of the parabola and femi-
ellipfis that the latter fhould be circumfcribed by the former,
“when the ordinate = conjugate, and axis = femi-tranfverfe
(which Mr, Turner alfo obferves); -+ femi-elipfis muft be
_ read for parabola, & contra. Then from the properties gf
the curve and conditions of the queltion, the parameter 6f
the parabola is found = 2. Suppofe .{ H =c = 12°5; the
correfponding curve A7 ='13'90375 &c. »* the remammﬁ
~partrm (= z% of the curve = 043625, [Secfig.t0 D.1253.
) ax

Put y =nm, x=nr, and we fhall h’dvey' = »

VY 4sdctaas

i _ - .a .

g tmg = ———— x x3 whofe fluent
and x* 4y g \/I+4‘_+_4x ’
at!i"_ _axx roaaxx

128cc 16cc | 128¢3
"6 o=z by fubftivatiog # for 1 4 - — 22

-is x-l*;—:-f.— &c.=%; or ax—"bx*

. 8¢ —‘128;:;
L —a aa : z . bz*
b for — i- TPt &c.] And by reverfion x == +—d',—

+ EIL”;_—J‘EZ’ &c. = 0'4289; which added to 4H makes

12'9289 for the required axis of the parabola, Q. E.F.*:
o T ‘ VL. Quss-

T

LI

T *V.QuesTion 283,

As the method of finding the parameter is not inferted, 1 {hall
here fupply it, and at the fume time give inother very cafy me-
thod of folving the latier part of the queftion.

Since then ax = yy by the nature of the parabola; putting y =
the ordinate, x = the abfciffa, and a= the parameter of the: nara-

bola; and, by the nmature of the cllipfe, ¥ : y :: 2y :“3-1—]=
’ pacameter

& &
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YI. (ngsnﬁ 284 aafwered by Mr. J. Turner.

Put 2 = 50, the length of the arm‘and ftick ; 5 = 20, the:
kn(ﬁth of the arm ; then the diftance of the center of. per-
cuflion of the ftick from the upper end of the arm will be

=28atarabtabs 4963 inches, and from the fartheft

3a+ .
end of the ftick = 20°37 inches (vide Stone’s Flux. p. 177)-

Tbe Jame anfwered by Mr. J. Afh.

Let 20 = ¢ reprefent the length of the arm, and put x =
the diftance of the ceater of percuffion from the hand. Them
¢ + xx x x = fluxion of the momentums ; and ¢+ xx xx =
that of the forces; the fluent of which divided by that of

. A fox = .
the momentums 13'6” foxbaxx the diftance of the

3x .
center.of percuffion of the purt xp, from the point of fufs
penfion ;-which (when x = 50) will be = 49:6296 &c. Con-
fequcntfy the part of the ftick required is 20°37037 &c+
inches from the top.

Mr. Walker, Mr. Kingflon, and Mr. Cuth. Cock/on gave &
folution to the fame.. i
VII. QuEs-

‘parameter of the ellipfe = a -}~ 2 by the queftion ; or ¢z 24 =
ayy; fubtra@ the former equation from this, then 2 3 = yy = a1,
and therefore @ = a the parameter of the parabola.

The parameter being thus found, by p. 300 my Menfuration,.

the length of the double curve will be y4/T F 75 < hyp. log. of

of y 4= 4/1 4 yy, v; then Y4/ + yy=c—v. Nowitis eafy
to perceive that y = s nearly; then fincca fmall difference in the
value of y will make a ftill fmaller and inconfiderable difference in
_ the value of v, and when y is fuppofed s then v =S 2°312456,
and then the equation y4/1 4 yy = ¢ — v becomes y4/1 b+ yy T
26:367564,=4d, and y =4 o/dd + 5 —§ = s-08. With this
value of y find 2 new value of v = 2°3286281, and thence of d =
26°3513719; and this fame theorem will give y == s-08501, which.
is very ena&. ' .

- Then 3 =22 =12 = 1291806,
é a
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VIL. QuesTi08 285 anfwered by Mr. Landen the Propofer,

Put 2 = 32 the height of the buildinﬁ; b= uva, half the
breadth; x = perpendicular height of the roof. The force
of all-the particles of the air impinging againft the wall, 1o
blow upon the building, will be as ¢ —2ax +xx. T

effe of any particles ftriking againit the .roof (found by
mechanics) is to the effet the fame would have had, firiking
directly againft an upright plage, as the fquare of the fine of
the angle of incidence to the fquare of radius; therefore the
force of all the particles againt the roof, to blow down

the building, will be as ’—‘;—;’:‘:—:i. Aud by the quel-

+.aa—zax 4 xx muft be a minimum,
b/bbtaar—bs

2ax3 — x4
bb 4+ xx

Let the fluxion of it be put = e, then x=

2a -
= 10’4076 feet: Whence the height of the fide-walls muft
dbe 31°5924 feet, and the ridge angle 982 7.

Mr. Tho. Cowper anfwered this queftion-exa&ly as above.
Mr. Fepfon makes the ridge angle = 90°, and fide walls =
go feet, as does Mr. 4/b, but-by a method like the pro-
pofer’s firft confideration, who then made the rid angle
and fide walls agree the fame,. Mr. Farrer, by a different
method, makes the fide walls = 32°566 feet, and the ridge
angle = 103° 3¢". :

Mr. Jepfon's Solution is as follpws..

Let BR=413=a, AB=CD =11 =4, CR=5, DR
=zx, then /C=BD =a—x, Byp.ass )
-of Emerfon’s Fluxions, the refiftance of the R l

tion

plane DR, to the refiltance of the plane
LR, isas yyto xx (fnproﬁng the wind to -
blow in a (ﬁre&ion parallel to the plane of
the horizon); ‘but the refiftance of the plane
DR is = cx (putting ¢ = the length of the
‘building) and (per 47 Euc. 1) 7y = 64 + >,
herefore the refiftance of the plane CR is

= b_bt#’ and that of the fide wall #4C A
x3 '

=ca—cx, n-'_»'_---—"-} + 2-— x is a minimum; which ip
Hluxions, &c. gives bbxx — 4 =0, and x = § = 1. Hence
the height of the fide walls == 30 feer, and ridge angle 9o0°,
which will always be the fame, let the he:ght and l:0gth of
«of the building be what they will. " .

. " WIIT. Ques-

D)




248 Lapi1kes’ D}ARIB'S. tH;alb] §74§. .

. ' . - f.
VIIL QuEsTien 286 aafuered by the Propofer Mr. Afh.
Leix::FP, n=1aFE = 6. ‘By the nature of the ciecle

we get Vnx —xx=Pm=+~PAby
the nature of the parabola (becaufe 9
the altitude of the whole parabola =
3* the {quare of its {femi-ordinate, and

2l the perpendicular fedtions are fim.
parabolas) ; and 55‘-' X nx—Xx -

= area m.Am; confequently 4 %

77 —#x % x = flux, of the folidity;

. ANnx 2nx?
whofe fluent is v X =5
3 4 . '
62 4 6% g, = 6'1122 the folid content.
14 7278 ’

. Again fince nx F 25 = Pm* = 4P, whence the fluxion
of the curve is xA/mm + 4m% + 43% -¢ 1, or putting cc
for nn+ 1) % 4/cc+ans+ 477 ; and becaufe a4/ 7mx + 5%

= chord of the arch mFs; and &/mx +- 2xx = chord of
half that arch; therefore (by Huzgens'shTheor.) the arch

8A/4x 4 4axx— 2/ nx—x
‘ 3 .
8A/4x +2xX— 2N NX—X

mFm= ud nearly. Confequ-ently

. L ¥y/cc + anx + 4xx=fluxion
of the furface. The fluent of which (when x=1) is (if no
peftake be made) = 16°34 fere. Q. E.F.
Mr. Farrer, by a different method, only finds the fol’?djtz ’
c

of the fe%mcnt without the content of the furface) whi
he makes but 6'845 cubic inches.

IX. QuEsTiox 287 anfwered by Mc. Evrerfon, atp. 39 and
40 of his Fluxions, fro;n whence it was taken; y being there

F + x4 x x & 3 &
=— —— —— &C. = 90238 &c.
aa 2443 720a% 445047 9023

Mr. Farrer, Mr. King/lon, Mr. Waine, and Mr. Colling-
ridge confirm the {ame. .

We wifh the invention of our worthy contributors may be
more protific, than to fend us queltions alréady folved, in
authors, tg band. : : o

o X. Qurs-

v
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* X. QuesTion 288 anfwered by Mr. Hampfon only.

t. Anfwer, a= 23625 5 1538 18577
157464 157464 157464
18954, __ 4184 271

132651° T 133651’ 132651

2. Anfwer, 4=

+ XI. QuesTion 289 énﬁg:red by Mr. Heath only.

It is evident, that, when the fun’s motion is moft vertical,
his increafe of azimuth is leaft, and, confequently of altitude
greateft; and when his motion is moft horizontal, his in-
creafe of azimuth greateft, and of altitude leaft.

At

* This queftion may be folved aftezrsthe manner of the sift or
275th. '

+ XI. QuesTion 289 aiber'wg'f; JSolved by the Rev. Mr.
Cha, Wildbore., - :

*Tis manifeft from my folution to the 6 s4th diary queftion, that
at all places within the polar circles, the velocity of the fhadow of
the fummit of an obje&, increafes from pafling due north (or fouth
in the Antartic) till it attains the maximum there determined,
after which the velocity continually decreafes till noon, when it is
the Jeaft poflible. And with regard to the different greateft velocity
on different days, 'tis evident that the expreflion for the maximum
PE* x PExrS4Pb—rPx PExrS— Pb - rP will contie
nually increafe, by increafing r S or diminithing the declination 3
confequently the greateft velocity on the longeft day will be lefs
than the maximum on any other day : the faid maximum in-
creafing till its time and that of rifing coincide, when it will be
infinite,

There is likewife a time in problems of this kind, when the
velocity of the fhadow, after being the greateft, decreafes the
fafteft, which may be found by taking the fecond fluxion of the
above maximum == o. But in our latitude both thefe times coin-~
cide at fun-rifing, when the velocity being always infinite, de-
creafes, and that more and more flowly till noon, when it is always
the leaft poflible. And the fame may much more be faid of the
velocity with which the altitude alene increafes. As’to the velos
city with which the azimuth alone increafcs, what Mr. Simpfon
has done upon the fubject is right ; for it muft increafe the flowe(t

Diary Math. Vol. 11, ° z when
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At 12 each day, the fun’s motion is parallel to the ho-
rizon, or leaft vertical, being then perpendicular to the
meridian, or vertical circle: therefore the circular motion
.of faadows, in general, is at noon the fafteft. -

To find .when the increafe of azimuth is leaft on any day,
and in any place. .

Put p.= 5. @ P, the fun’s diftance from the pale; d=its
cof. or fine of declination; ¢ =
s. Z Py b=cof. ors. of Jatitude ;
y=s.a2zim. @ ZP. Now if rQ am
be the femi-diurnal arc of a leffer
circle, it is evident thar the fun’s
motioo is moft vertical when angle
0@ Z is leaft, or its caf. ZQP
greatelt (the leffer circle coin-
ciding, at the point ©, with a

. -
when the fluxion of the hour angle P bears -the greateft .ratio pof~
fible to that of the azimuth Z, the reafon for which is no more,

than if any fmall diftance x be divided by the time :7 in which it

is gone over, it will give v the velacity of uniform motion at that
time. Therefase the fluxion of the azimuth, divided by that of
the time, muft give the velocity with which the azimuth increafes

. cof. . .
at that time, or -207% = (vide my folution above referred to)
Py.PE~rP _ EO Pb).PE* —¢P.PE
TS EG.a0 O (becanfe 50 = 75) PE* —1 or
”_”:‘_'.f;fﬁis a mipimum. ‘Which will cvidently be lef, the

PR: —
greater r P the fine of declination is taken; and therefore the
longer the days are, the lefs will the floweft increafe of azimuth
‘be, and confoquently it will be lefs on-the langeft day than on any
other day. Moreover, when the fun is in the equino&ial, the

ainimum becoming 7 L}:f— = will be lefs as PE is greater, and
therefore will be the leaft poflible when PE is greateft, and the
altitude = o, or at fun-rifing; therefore on .the equinoial days
the azimuth will increafe the floweft at rifing due eaft. Confe-
quently when the declination is foutl, the minimum will be be-
fore fun-rifing, and therefore in that cafe the azimuth will increafe
fafter and fafter from fun-rifing till nocn, when it will in all cafes
ncreafe the fafteft, but o the fhorteft day flower than on any
other day, and on the longeft fafier. ) :
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greater, at right angles with OP); fay,p:yric: L=

a maximum, which is evidently when y = r, the {ine of go°.
Whence, the azimuth increafes floweft and altitude fafte(t
when the fun is due eaft, on all days, and in all: places what~
foever ; and therefore thadows in general move floweft when
the fun is doe eaft; or at fun-rife (the moft cafterly) in-
the fouthern declinations. '

In the maxim’u'm £2, when p is leaft (the. fine of 66° 30"

or 113° 30') the azimuth on thofe days increafes the: floweft
of all other days, and altitude faftelt: Whence, our fhadows’
move floweft of all on the longeft and fhorteft days-of the
year: the fun due eaft, or at "hnﬁ" But when 1? =1, the

increafe of azimuth, on that day, is leaft low (at fun due E.)’
and the increafe of altitude the leaft falt ;.and as the azimuth
increafes its fwiftnefs till noon, therefore our-fhadows move

fafteft of all at noon,. on the day of the year when the fun is

10 the equinottiali . . ,

. By erefting a wire perpendicular to an' horizomtal plane,

-and ‘marking. the circular increafe of the fhadow at equal:
diftances.of time,, the truth of the foregoing will' appear by

infpe@ion. And by this circular motion, and the fhortening
one of the fhadow, or by the increafe of azimuth and alu-

tude together, the fummit of it is made to defcribe acuree,
whofe nature is determinable, according to-the latitude of -
the place and fun’s declination.. : o

¢ N. B. The increafe of azimuth beingralways s the angle
6® Z, and the increafe of altitude as 1ts eomp, the L0 ©9,

the fum of both increafes (viz. of azim. and alt.) will be at all

times and all places alike; i.e. the fum of the circular and

thortening motions- of thadows on a horizontal plane wifl be

every where equal..’ o '

The increafe of an azimuth is but the fluxion of it, and
the floweft increafe -of an azimuth is but the Jealt fuxion-
of that fluxion of azimuth; therefore if the angle of time be
fubftituted for (which flows equally) and an expreflion be
raifed of the azimuth angle Sby trigon, and feries) the fluxion
of that fluxion made = o will ‘exhibit an eq}xation, fhewing.
the azimuth properties as’aforefaid. @, £.F.* '

i

y A XI1I. Queet
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XIJ. QuesTion 290 anf@ered ig Mr. 1. Afh,

The A CSH being formed, make Z WS D = 57° 45,
and £ DWS =28° 34’5 then circum- :
fcribe A SO witha circle: draw. DT
through C, and the point 7 is the town’s
fituation. From whence, by trigono-
metry, 7C = 065107, TW = 23'3439,
and 7§ = 105721 fere.

Mr. Fames Tercy has given a concife
and elegant conftruttion in the fame
manaer; and fo-has Mr. Farrer. And :
it is folved by' Mr. Bamfield, Mr: T. I
“tswper, Mr. Collingridge, Mr. Walker, Mr. Hampfon,
,1 itckes, Mr. Elgar, Mr. Warne, Mr. King flon, &c.

XIIL QuEesTioN 291 anfwered by Mr. Afh,
Bv trialf A is found between 48 and (49 s put 7—x1* =4,
b1 =P = 3:6:—:—':-’-,; per quelt. (which fubflitution is
necéflary to make the following feries canverge). - Let ¢
=0's, #=7, g =hyp. log. 7, m = *65, and p ==-its log.
alfo @2 = log. 1'05; then (by log. feries) 7—2* x 2 =
F_x cx  ccxx  cdxd
LAY D &e. + 9 — m™ amm  3m be.
Angd by reverfion, == 0"0304093. v 71— x> =uf = 485752
&c, the lady’s ag’e. : so4c9s . : . 575
. Mr. Turner exa@tly folved: the fame by a table of Toga-
Tithdts (which is the eafieft and quickeft way). M. .Farrer,
»Mrachil::m,-Mr. Waine, and Mr."Hall folved it by another
metho ~

XIV. QuEsTION 202 anfwéred & Mr. J. Turger.

Pat x ='the pounds of the legacy; then I xl¥=20xi l.#
ﬁ" .queftion; or putting 5= 2'30248 &c. b L2 = zgx’b;Lx
’ y'coinmon'loganthms; And by a few trials * = 15'615 =
15l. 128, 3d. required. S

Mr, Farrer folved the fame by feries; as did feveral
others: But as the folving of all forts of exponential equa-
tions by the tables of logarithms is preferable to all other
methods, the general method of folution fhall be exhibited
in fome future Diary.

XV. Ques-

‘T

M.

PR A B
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XV. QuesTion 293 anfwered by Mr. Heath,

As the contained liquor always bears a proportion.con-
fiderably greater than the '

vacuity, in the feveral va- m B
riations of the form of the T NH

2 to 1) the greater the va-
cuity, the greater will be- 7

the quantity of liquor, and ’ )T
confequently the fum of -
both ; therefore when the AU DU

ullage {s a maximum, the D~ D2

whole: cafk. will. be alfo a I3
maximum..

Firlt, 2 ﬁr’u{"t[ve‘»conreni of Spheroidal fruffums. Let ¢=:
T'T, the tranl. b = BG, the conjugate of the gener. ellipfis;.

catk (which fuppofing but 2 /
VA

and'x = C'L.. By the property of the curve, #¢: 55 :: 22—

O s v - . Y < 4 ” ‘/, X x -—
#x s = HL?; confequently. 45 — — =
HD* = bk, (whence t5= APX5 ) and i D008 =shhox.

. t
= flux. fruft. BGDHB (n being *7854) whofe faent is * » x.
bbtr — g4hbhxx ’ o

X T ; in which fubftituting fos 24, we Have nx-
x 22 PE _ he content BGDYIB;. which holds true-

when it is the fegment or. fruftum of a {phere,

Tusorewm.. Multiply the length. of any fpheroidal cafk.
into the fum of twice the {quare of the bung J;l;meter added’
to the {quare of the head diameter, and that produ& multi--
plied by *2618 will give the content in inches ; or divided:
mftead by 1077°158, or 882, 3529.will give the content in
ale or wine galloos: or multiply inftead by 00092837, or
*0011333, &cC. *

N.B. If x be put for 7'L; then the flux. fegment DT H

< bbbttt —4bb: . . :
=nxx -—-—“L—:f, whofe fluent gives the fume theorem:

as above for the content.’
Now if ¢ = B¢, d=BD, and x be put = Dm; then
#—c¢ = head diam. x + ¢ = bung diam. 24/7d — 5% =
3cctacx+a3xn ——0
length of the cafle, and Divifor VAd x5 =
zZ3; - " the
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the content, a maximum. In fluxions dnd reduced, 93
4+ g4cxx 4 3ccx = 6ddx 4+ 2cdd, where x = 44'1615.
Whence head diam. = 35°1615, bung diam. = 53'1615, length
=65"0567 inches, and content = 419°313 ale gallons. Again,
put x = Bt; the fection or furface of ullage, HfH, is an

ellipfis, whofe conjugate ==a4/6x— xx; and #C being it
;.—..HL,ify:LC,then 1r:58b:: t—:——” : %"-—-bx+xx,

and 2y = %’ &b x —xx=tranfverfe axis. The area fetion
is 47t % bx 7 ==, and flux. fegment HBH 4ntx x bx -;x_x’

is its content (which whcn

3h—

whofe fluent 47¢x x
66
3

! : 2% for the fpherical fegment,

=t becomes 4nxx x
1t — 4xx
as the other fegment * becomes #x x XL 47X proved

bx
alfo in Diary p. 1747). But, by above, # = ——acs:
iary p. 45, 1747) ’.Y ’ Vi —4h
" ==87'4207; whence the content of the fruftum, or fegment

HBH = 34°99 gallons; confequently 384°322 ale gallons of
liquor remain in the catk. . FE.F. -

Mr. Waire was curious in his method of fubftitution for
finding the content of the whole c.fk, and folution of the
fame; but fent no theorem for the ullage. The Rev. Mr.’
Baker fent the fame theorem for finding the content of the
ullage, with the above ; but came too late to be inferted.

"KVL QussTioN 294 anfwered by Mr.T. Cowper.

Yet D and 7 be the places of the tender at the firlt and
fecond obfervations; tand P the
places of the tender and priva-
teer when the latter is (tranded ;
and S the ftation of the obferver.
Bythequelt. LTS D=11°1;",
and found moving »142 feet per
fecond, S D = 18843 feet, and
S T=14275; whence bTY trigon.
TD=;5586, and £L8S7T 0=41°
93 . Now the interval between '
he firft and fecond flathes at D, and T, being 8’ 16,”, and
and from ‘the flafh at 7,, till the privateer was drove athore

[ . at
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at P, by the tender at t, 35" 12}#; by proportion of motion, -

7't will be found 23767°22, and ¢ P

L oSt=280° 31, the bearing

= 1350709 feet. Whence
of the tender about E. by S-

dift. 8¢ = 3704061 miles; alfo the L o SP = 84°.19, the

privateer’s bearing about E.}
required.

s, dift, SP = 32514 miles

The PrizE stnon/anfwered by Mr. J. Landen.

Let Md be perpendicular to the epicycloi

m d-another perpendicular fup-
pofed infinitely near the for-
mer; then the concentricarches
Mb, mc, being defcribed from
the center D of the immovable
circle; the chords €4, Cc of
the moveable one will be .re-
fpectively = Me, mn. .

¥rom the center 4 (the point
where the perpendiculars .Y,
m d touch the evolute) defcribe
the fmall arch »v; and the
fmall right lines be, ce, being
confidered as fmall arches, de

centers .4 and €3 the fmall right-angled trian

d A Mm, and

/ - "\"(lB l
,"{( / '0/
Sky
m(n\& .

feribed from their refpedtive
les bece, vao,

\C
Nd

will be fimilar and equal; bc being = no, and ce = nvy -

Cc:dn

t: Lndv:icCe. But ndv=nDo+ cCe. And

calling AC, a=2; CD, b=1640 feet; 4B, x; we get

by/aa—ax
a+b

a¥ab

a+b

nd =

(vn=ce)::

; now, as

Xafaa—ax(mn+nd):

by aa— ax .
a-+4 -\

d):

2by/ax

(Mm) the fluxion of the epicycloid; the fluent whereof:

a+ab

face of the ftone will go thro

&/a x = half the fpace a {pot on the convex fur-’

ugh in’'one revolution (when

¥ =a=1) = 4001515, &c. Confequently 8'00303; &c. feet
is the whole fpace defcribed at each revolution; and the
ftone revolving exatly 1320 times, going up and down tke'
mountain, the whole {pace gone through by the fpot ‘will be
30564 feet, or.2°00075, &c..miles, - :

Removing the ftone to the next point from the vertex, the’
gravity will make it defcend along the fide of the mountain,
till its velocity, in an horizontal direion, is the greateft it-
can acquire; when it will fly off, and defcend to the bot<

tom, iathe curve of a parabola, Putting @ =126

40 feet, the
mountain’s
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mountain’s height, = = dift. perp. defcended, s = 16+ feet,
a fpace perp. defcended in the 1ft fecond of time, thea 4/s:
25 15 /% 1 247453 the velocity in the curve, Which is to the
velocity in an horizontal direction, as the tangent is to the:
ordinate, i.e. prn AR EL 2452 ; 2;’f“l\/aa.\'—- 2axx4x¥%
the vclocity in a direcion parallel to the horizon, whofe

-“'—x-}-‘-‘f: o, where x = {a the-

fluxion reduced is xx —

diftance defcended when the ftone ceafes to touch the mouns
tain, ' R
az , the fluxions

The velocity 24/sx applied to
2@% — X%

. a x
of the arc, gives —— X
AVS  xaza—x

, the fluxion of time,.

. Aa - Na X )
w'hofe fluent is v X hyp. log. x + Tvas b e vl
33%. 3.5%3 -

. 'S 1t -
PO WY YYPL &ei.== 31 (when.:&—ra)k. If:
to which 6” 18¥, the time of defcending through the para.
bolical arch, be added, the fum is 37” 18, the whole time:
of defcent required ; and the ftone will fall 326 feet from the:"
foot of the mountain,” Q.E.F. “ '

Mr, Stone obferves in his Mathematical Di®ionary, that-
¢ ag femi-diam. refting circle : fum diaméters of both circles-
¢ :: double fine of half the arc, touching the circle at reft :-
¢ length of the part of the epicycloid defcribed by a point:
“.in the revolving circle;; if upan the cenvexity of. the-
¢ refting circle. But if upon the concavity; as femi-diams
¢ refting circle, to the difference of diameters of the touch-
¢ ing circle.’

In a femi-revolution, 180° of the moving circle touched’
the circle at reft; the double fine of its half arc = 1 (its rad.
being unity); == 2640 : 5282 1 3 : 4°001515, &c. = half
the ej)icyclm&al curve, as before.

- Mr, Nicholas Dixon fent us (from eor. 2 prop. 49 lib. ¢
Principia Newtonian.) the fame proportions, who gave the
fpace run through by the fpot 10564 feet; compnting it from
1320 revolutions of the ftone. Our ingenious correfpondent
Mr. /b gave the fluxion and fluent of the curve, by two
different methods; confirming the truth of the above folu-
tions. He refers to Mr, Stone’s Fluxions (p. 137 cor. 1) hiin

L . 3

~

d
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his firft and beft method; finding the ﬂuem of the femi-
curve Z'___x_'l"_z_if, b=rad. rcihng exrc|e~ ‘a =rad, moving

cu'cle and 5 = a va.nable chord, nll it becomea;-dmm
movxug circle, or 24, )

Mr. Witliam Hounfoll, and Mr. Couar», are true in the
diftance travelled by the fpot..

The Prtze of 10. Dmrze: was two(z bj Mr. Land.en. .

Tbe Eclzjg/é: calculated for 1748 b]
. Mr. Bulman. - -
1. The fun echpfed Jan. 19, at 3h. 27m. in the mormng
Confequentlyinvifible to our part of the globe. - :
3. The moonechpfedFeb 3,at x1h, s3m. morn. invifi ble.
T .3 A .great vnﬁble folar echprc July, x4, at ;qh. ¢3m- marn.

Cal»ulated by Beg. : Mid.": End'{Dur, Dig."
- h.m.[h. m. 4 m hom :o,‘ '
S ‘0|10 33j12 63 6)'°% pa
Mr.Tarner, | London 9—— 10 34| ~—|—]°F g‘ﬁ
bya geom. | Paris = |——]10 49]—— 9 St
canftruct. < Bofton N.E}—| 4 53(—— 9t )
and calcu- [ Dundee  |——|10 19|~ Central.
* lation for - | Stockholm [—|{15 14| —— o B 5
t Peterfburghf——/ 1 15|~ 8% 8
M. Bulman, ’ Y R R IR PR et
By Aftro. Carol. Lonc[on 13]10°43(18 x7f3 410 20 .
Leadbet Tables, Idem  [9°,6]10 40f12 ofs #3310 26 - 3
Altro. Carolina, Rechefter|g 1410 44j12 183 44!0 2, 1
’ adbet(Tables,Idem 9 7)10 41{12 acf3 ¥3j10 28
r.Hawkins, London {9 3|r1o 4oj12 17{3 14j10 31 _
) Iﬁ:ntli)on 8 56110 3113 6f3 1cfro 18 |
mbton {8 °sol10 31tz 1253 2:1 14
Mr. Cockfon, Durham |8 solro 31(12 123 ‘aifrx ¥4 ©
Fecli{c:h 8 46110 28[12 10p3 2afr1 &
wear  §London -8 s7l10 28/12 1H—7Jji0 ¥ -
Mr. Cowper, {Northampg 1]1c 32l13 6—J10 4
Mr. Farrer, Sunderland |9 15{10 48j12 24f3 ofrz 38
Late Mr. Beighton, Coven.'9 8i10 38'12 13|3 4}10 16

Mr. Turner carioufly cbferves that the penumbra; in the’
great eclxpfe of the fun, firft touches the earth’s difk, in lat.

a“° 15 north, and long. 75° 47’ ‘weft from London. Th;lt
the
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the central eclipfe firft enters upen the river St. Lawrence,.
‘aliule to the fouthward of Quebec; from whence dired-
ing its courfe about E. N, E. it paffes over St. Lawrence Bay,
the northermoft part_of Newfoundland, and the Atlantic
ocean; and arriving in lat. 57 32* and long. 18® 30’ welt
(where it approaches the nearelt to the north pole) it then
pafles about E. §. E. ttaverfing the weftern ifles. of Scotland,
over the midft of Barra, and the north part of Mull'; fo over
Fort William and Dundee ; then croffes the German ocean,
and paffes over Lubec, Glogaw, and Breflaw, being cen-
trallz eclipfed in the meridian in lat. 529 5’ N. apd long.
15 E, in which fame longitude, and in Jat. 18° 3* N. the
Tower limb of the moon juft touches the upper Jimb of the
fun in the meridian. “Then the central fhadow enters Poland,
goes near Cracow, and.crofing the fouthern parts thereof,
enters Turkey in Europe, and croffes over the Euxine fea,
the Grand Signior’s Afiatic domiinions, Perfia, and the eftates
of the Great Mogul; and finally quits the earth near Tran-
quebar, upon the coalt of Coromandel, in lat. s0° 54’ N.
-long. 79° 4¢* B. Laftly, in dong. 55° 30" E. under the egua-
.tor, the penpmbra quits:the earth’s difk, -and the eclipfe to-
tqlfy ends at the top of the fun’s vertical diameter, whilft
his laft rays are hiding under the horizon.

‘The breadth of the annular fhade is about 166 geogra-
phical, or 192 Englith miles; and the velocity of which,,

. over the earth’s difk, 40 ftatate miles ina minute.

‘But the velocity whereby the fhade recedes from any given
plaﬂge.on the earth’s furface, is lefs than that with which it
pafles over the difk : Becaufe while the thadow moves from
‘welt to edft, all the places of the earth are carried by its.
rotation the fame way, which following the motion of the
fhadow with a‘flowér pace, theypdiminith the velocity of ir,
imoving from them ; making it tiove not above 30f fatute
miles per minute. S

o Hull, April 1xth, 1737, F- Turner.

" Mr, Bulyan fays accordipg to the Chaldean faros, that
his ecliple will tetarn again July 25, 17661 and that it is
Eel;e reateft. viible - {folar eclipfe ‘which will happen before
arch 21,1764, Mvr. Sam. Owen, of Kent, fent an exact
calculation; for London. Some other perfons, befides.thofe
inferted in the tables, fent calculations of this year's eclipfes,
which for want of being corret are omitted. ~ And we muft
acknowledge the favour of Mr. Cowper in offering us a cor-
re& and annual calculation of the lunations; as we are forry
his lunations for laft year were omitted for thofe which were-
grofly falfe and inconfiftent,. ,
: L "4+ The
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_4. The moon vifibly eclipfed July 28, at 1zh. 34m.
sight. .

Mr. Hawkins has confirmed the above eclipfes, and
(very ]UdlClOuﬂV) the Apf)earance of the folar echp e on
Jan. 19, in lat. 43° 38'-S. dong. 64° 8’ E. And alfo that of

the moon’s eclipfe for Feb. 3, at Bofton, Carthagena, and
Hifpaniola,

Neaw

The helt obfervations of the Eclipfe of July 14, are as hete below.
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New Rueflions.
1. QuesTion 295, &y Mr. Heath,

With guineas and moidores the feweft, which way
Three hundred and forty-one pounds can you pay?
1t paid ev’ry way ‘twill admit of, what fum
Do the pieces amount to i——My fortune to come.

II QuesTion 296, by Amanda.
To find the leaft number of guineas, which being divided
by 6, 5, 4, 3, 4nd 2, redpedively, fhall leave s, 4, 3, 2, and 1,

refpetively remaining? -
JII. QuesTioN 297, 4y Alr. John Turner,

What is the day of the month, and hour of the day, at
Rochefter, in Kenr, (at which time a couple are to be mar-
ried this year) when the de(grces of time from noon, to the
degrees of timefrom fun-rife, are in the proportionof 3 to 1,
and the. refpecive fines of thofe degrees in the proportion of
9to4?

Iv. (Qrs.érlo;a 298, &y MMifs Maulove.

All the different ‘ways'poﬂible, in which a gentleman can
place his fervants, combining them by 1, 2, 3, &c. at a time
are 960799; what number ot fervants does he keep?

V. QuesTioN 299, & Mr. Bulman.

Three to two, top and bottom, a tub’s width I’ve found,
Seven yards the diag’nal, as it {tands on the ground,
With its gallons the molt; butin regions below, :
Where twill take in three more, brother conjurers, fhow.

o VL (lx_:.ns-x:xon 300, &y Rodomontado.

"What is the leaft degree of velocity with which an iron
ball of 12 pounds weight muft be projeéted from the furface
of our earth, at an angle of 40° elevation, whereby it fhall

[ :

not return. ' U . '
A T R ¢ VI QuEs-
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VII. QuesTion 301, &y Mr. Landen.

If an infinite number of perpendiculars be let fall from one
end of the diameter of a {emicircle, upon an infinite number
of tangents drawn about it, and a curve pafles through all
thofe angular points, what will be the length of that curve?
The area of the {pace included betwixt it and femi-circle?
With the dimenfions of the greateft ordinate, when the faid

_diameter is = 20 inches? ’

VIII. QuesTion 302, by Upnorenfis,

Qbferving a horfe tied to feed in a gentleman’s Park, with
one end of a rope to his fore foot, and the other end to one of -
the circular iron rails, inclofing a pond, the circumference of
which rails being 160 yards, equal to the length of the rope,
what quantity of ground, at moft, could the horfe feed ?

IX. QuesTioN 303, & Ar. Johﬂ Turner.:

If the axis of the penumbral cone, falling upon the difk
the earth, makes an angle with the earth’s diameter at the
furface of 24°, (the ang:fe at the cone's vertex being 32" 467)
and from a point in that axis, at the diftance of 58's femi-
diamezers of the earth from the vertex, it is 64 femi-diameters
to the earth's center, how 1auch of the earth’s furface is in-
cluded in the penumbral thadow ?

X. QursTion 304, 4y Mr. John Hampfon, °

Required to find three fuch fra&ional numbers, that when
each is leflen’d by the cube of their fum, three cube numbers
fhall remain? ’

XI1.QuesTioN 305, & Rofumond.

To find two (or more fuch pair of aniiable, but unequal)
numbers, that each fhall be mutually equal to the fum of the
aliquot parts of the other? And alfo to find the leaft number,
whofe alrquot parts-fummed up, fhall exceed it by 7?2

. XII. QuesTioN 306, &y Mr, Heath, ‘

If the long-difputed prize money, between the officers of
the (hip Centurion and Gloucefter, had been divided in the
proportion of two numbers [each of which being raifed to a
power exprefled by the natural logarithm of the other, fhall
* Diary Math. Vol. I1. Aa be
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be equal to the fum and difference of thofe numbers]. What
would be the odds of advantage allotted to Lord Anfon’s
oflicers belonging to the faid fhip the Centurion ?

XIHI. QuesTion 307, 4y Mr. Landen,

Let a ball of heavy metal be laid upon one end of an he-

- rizontal plane, of an indefinite length, round which end lex
the plane be made to revolve downwards, with fuch an uni-
form motian, that thé angle of inclination may increafe at
any given rate: It is required to find what length the ball
will defcend along the Hlane, before it acquires fuch a velo-
city as will caufe 1t to fly off, and ceafe touching the plane?

XIV. QuesTion 308, &y Upnorenfis. .

A lady paid twice as much a-piece for geefe, as fhe paid
for ducks; and twice as much a-piece for ducks, as the paid
tor chickens, which ceft together 11. 13s. 4d. the fum of the
fquares of the number fhe bought of each fort was 326.
What number of geefe, ducks, and chickens did fhe byy?
And what was the price of each?

XV. QuesTioN 309, & Hurlothundro.

What are the odds of battle, or the different probabilities
of fuccefs of two armies going to engage, the chances of
each army for viGtory being refpeively egunal to the fum
. raifed to a_power exprefled by the difference, and the dif-

ference raifed to a power exprefled by the {fum, of thofe
chances? .

XVIi. QuesTiox 310, by Mr, Ath.

A fpider, at one corner of a femi-circular pane of glafs,
gave uniform and dire& chace to a fly, moving upiformly
along the curve before him: The fly was 30° from the fpider
at their firft fetting out, and was taken by him at the oppofite
corner. What is the ratio of both their uniform motions?

Prize QuesTion &y Mr. R, Heath,

On what days of the year does the-city of London travel
the greateft and leaft number of miles, by the diurnal and
annual motion of the earth? And how many miles per day,

-and alfo per hour about ncon does it travel, when the days
are longelt and fhorteft in that place?

Bucfions
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1749.
Queftions anfwered.

. QuEsTION 29§ anfwered by Mr. John Turner of
. Heath, near Wakefield, .

T is evidegt, that with the number of pounds printed
(by miftake) the queftion is impoffible ; but fuppofing
3511 intended (as thre author informs me of ) inftead of 241,
st is thus anfwered. »

Put x = number of guineas, y = number of moidores =
010—" .
2_4_0_27_3 by confequence, which muft be a whole nunber,

21% X . :
Whence Sy orgisa whole number; confequently the -

leaft value of x = 93 whence y = 253, whofe fum is 262 the _
leaft pumber of pieces; becaufe there are taken the moft

. . i . . X
moidores, except paying the whole with them. Let = =2 s,

9
then x = 9z, and y = 260 — 7 m by fubftitution ; by which
the greateft value of 7 = 37, when x = 333 guin. and y =
1 moid. the greatelt number of pieces. The firft term of an
arithmetical progreflion being 9 (a), the laft 333 (y), and
the difference ¢ (e) as it is evident, then the number of terms
=2te—a_ 37, the ways to pay the fum of 3511, which

being 37 times taken is = 12987 1. due to Mr, Heath.

N. B. The intermediate numbers are found by continually
adding 9 to the guineas, and fubtracting 7 from the moidores.
There will be but 36 ways, if the payment with one moidore
is not admitted. Q.E.F.

We defire all thofe who anfwered this queftion, or any

other wrong, not to be difobliged at our omifion of their
folutions ; being not againft their fhining in a proper place.

Aaa L Quzs-
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II. QuesTion 296 anfwered by Mr. Heath.

Y is a maxim, That awhole numbers added to, fubtralted
Srom, or multiplied into avhole numbers, fball produce awhelz
numbers: Upon which fundamentals thefe kind of queftions
arc naturally refolved ; though I have not feen the method
x—S5

6 td
X - X — X — —
p 3, " 3, P 3z 2 I are all whole numbers by the

queft, Put 35— m, then x = 6m -+ 5 a whole number,

and by fubftitution in the fecond whole number for the value

ofw, 21 m:- ! a whole number =+ Z—=
3

a whole number, and m == sn— 1 ; which fubftituted for =,

in the firft value of x, is x = 307 — 1 for the fecond value;

29—”7_—-—1 by fubftitution is the value of the 3d number,

clearly explained. Let x = the number fought, then

=n

an .
and g7 — 1+ — is a whole number, and » = a whole
aumber; - fubfticuting again the 2d value of x in the 4th

207 —
whole number, : 3 = ton— 1 =awhole oumber, v »

is 2 whole number (firft fuppofcd); and fubftituting again
307 —12

the 2d value of x in the sth whole number, =15n-1

a whole number; fo that x = jon—1 is the general value,
after affluming # = 2, by which the leaft value of ¥ = s9. :

Mr. Richard Gibbons of Plymouth has fhewn an ealy me*
thod of finding the leaft number only, to anfwer thefe kind
of queftions, - For he obferves that 2 x 3 x 4x s x6 =7301s
a number, which being divided refpe@ively by 6, 5, 4, &c.
will leave no remaindeér; and therefore 720 — 1 = 719 Will
‘leave the required remainders, of 1 lefs than each falor.
But 4 being a {quare of 2, and 6 a multiple of 2 and 3, -
2% 3%X2x5:— 1= g5g the lealt number required.

Mr. Flitcon has made exa@ly the fame obfervation ; and
allo Mr. Fames Terey of Port{fmouth.

Mr. Farrer gives x = 6oq — 1, where ¢ is a whole num-
_ ber, for the general value of x; which it feems is according
to Mr. Rolinfor’s method : but the next value of x to 59 is

8 ',WhiCh Mr. Farrer’s equation does not ﬁnd, and therefore
9 ! q ,
not
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pot true, as is proved above. This gentleman obferves, that
this queftion is of like kind with one in.another kind ot ,
place; to which we did not defign any refemblance, nor con- .
fulted fuch pattern, if we bave done ‘any homour. Mr. Co/-,
lingridge, Mr. Hare, and fome otifers, folved this queftion.

IIl. QuesTroN 297 anﬁuered by Mr. Nich. Farrer. .

Let x =s. time from fun-rife, then 3x — 4x3 =s. time
AL

from noon. By queft. 9: 4 :: 3x—4x3 :x; hencex = :3-
= 4330127 = s+ 25° 39" 327, and 3x — 4x3 =°9742786 =
s. of 769 58’ 36” = sh. 7’ 547 time. Hence the ceremony
begun at 6h. 52’ 6" in the morning. ® rifes 5h. ¢’ 277, alcen-
fional diff. = 12° 38/ 8" lat. Rochefter 51° 28, from which
the fun’s declination = g¢° 53, anfwering to Apnl 4th, or
Auguft 16th. 9.E.F. '

Mr. Gibbons has folved this queftion by the methed of
trial-and-error; thereby proportioning the truth very ex-
attly. He obferves the advantages of trial atoie theufe of
feries, in many cafes. The fame was folved by the Rev. Mr..
Batker, and fome others. :

IV. QuesTioN 298 folved by Mr. Coliingridge.

Let x = the number of fervants; then, by Mr. Storie’s
Ky

—1
fible variations of the fervants; which equation folved, x =
7 fervants exadtly. 9.E.F.. :

Mr. Turner folved the fame; referring to Wolfius’ Fle-
menta Mathefeos, p. 305, for the equation; which however
1s ealy to be deduced from the principles of combination.
Mr. Farrer folved it likewife.

Mathematical Dicionary, = 96c799, all the pof-

V. QuEesTtron 299 anfivered by Mr. James Terey of .
Portfmouth.
Let CB=9=d, AB = x, then
€D =3x, per queft. alfo BE =§x.
Then /dd — }5$xx = CE. Now
Y xxx A/dd — 35 xx x 43°313264
= content in ale gallons, a maxi- ——'p
mum; or x4 x 36dd — 15xx, a T
Aaj ML
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. S d
maximum; in fluxions and reduced, x =- VY14

=6'858571279

vards = A B; and CD = 4542380852, CE = 4704145188
yards The content irrale gallons .= 17383°721448 &c. But
to hold 3 gallons more 4GB mult be a Ipherical fegment,
containing 3 gallons. Let F( =22, 4F=FB=46. Bya
theorem, 5235982 &c. x 340 -~ 3* == cont. {pher. feg. in
numbers 23 4-35°28 2 ='0346309367, where z ='00093160248
yards. The diameter of which {phere = r198c°410811 &c.
yards. Confequently, if the brim of the tub is placed
59?3'205405 yards from the earth’s center, it will hold 3.
gitllons more. 9.E.F. :

Mr. Bamfield has found the diftance from the earth’s center
exadtly the fame to a yard; but his figure was drawn fo
large, that we were obliged to omit inferting his anfwer: as
we oniit cther anfwers to queftions on account ot the unfit
fize of the fchemes drawn, swhich require too much time and
trouble to alter. Mr. faker's fcheme was very proper, and
his folation very elegant to this que'tien; but we cannot in-
fert all good performances. Mr. Farrer's figure was too
large. Mr. Ham/on and Mr. H.mbol {ent us their folutions.
Mz, Bulman the propofer dicd near Rochelter, in Kent,
about Michaelmas 1747, who may have given a practical fo-
luton himfelf before this time; though he was (like moft of
the brother conjurers) a very honeft, odd kind of perfon.

VI. Quesvion 300 folved by the Excellent J. Landen,
mear Peterborough.

.~ Let ¢ bethe earth’s center, ear the furface, ab the pro-
. yectile’s diretion, and adf its trajeCtory.

Suppole cd, ef indefinitely near each 5
other, and call ca, (the earth’s radius = ]
21000000 feet) a3 cd, x; 33'2 fect, the a 5

velocity gencrated in a fecond at the g
earth’s ‘furface, b3 o the velacity in &
¥ che required velocity.  Then the cen- »
. . n ath , . -
tripetal force ia d will be —- (being re-
X
viprocally as the {quare of the diftance from the earth’s center)
. c e arhx
and the force to retard the motion in the diretion df; Trar
XX
this retarding force drawn into the fluxion of the time, be-

. . . arhx |
iag equal to the fluxion of the velocity, ~——— will be =
’, ' vN .
— 7;
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. . a* by vy _ a?)
— vu; therefore vy = —= ) and the fluent - = 2
) Y x
Butin 2, {vbcing ="/, and x:=a) the correét flueat gives
v =NVV—aab42a*bhx—". After an infinite time, x

will be infinitely great, and V¥V —2ab+ 22255 infi-
nitely fmall, ard herefore may be put = ¢, in which equa-
tion « is nothing in refped of the value of x: and therefore
V. =#/2ab. Hence, without regard to the angle of diretion,
if 4 body be projected from the earth’sfurtuce, in any di-
retion whatever above the horizen, with fuch a velocity as
will carry it above 7 miles per fecond, it will never re-

turn. Q.E.F,

Mr. John Turner of Heath, fends us his Solution as’
- follows,

Let G reprefent the earth’s center, and let a body be fup-
pofed to revolve in a circle at . .
the fuperficies, the angle of the
projedile’s elevation being 40°, -
and a tangent to the parabolical
curve gPIV at P, the LCPm
-will be 50°, {letting fall O per-
pendicular to P) whofe com-
plement to 180° = 130° = angle.
m P.b. By prop. 17 and corol. of
prop. 16, Newton’s Principia, the -
axis of the parabolic trajeftory '
will be parallel to P, pafing

through ; and likewife the latus reCtum of the orbit =
aCP 4 2Pn=12"3472 femi-diameters of the earth (letting
fall Cn perpendicular to P#) and the focal diftance from the
vertex = ‘5868 femi-diameters. Laltly, the velocity of a
body moving in a circular orbit at the earth’s fuperficies (by.
the prop. aforefaid) is fuch as would carry it through g9z
miles uniformly, in each fecond; therefore, if x == velocity
in the parabolic curve at P, we have (by prop. 15, 16, and 17
of the faid Principia) As 24°2¢64 ¢ *5868xx 2t 2 : 2°3fha’
whence x = 6'958 milcs, or about 7 miles per fecond, the uni-
form velocity with which the body muft be proje@ed from P
in the given angle of elevhtion, not to return.: Or, fince it i3
demonlftrated (by ths writers on phyfics) that the velocity of
a body moving in a parabola is to the velocity of a bedy
moving in a circle, at the fame diftance from the center of
force, as /210 1, “ 4°92 X 1'4142 == 6'958 miles, the pro-
jeétle's velocity per fecond, asbefore. . E.F.

.im. QuEs:
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VIL. QussTion 301 anfwered by Mr. Landen.

Itis eafily proved that the perpendicular 4p is always =
its refpedtive abfcifla 4B of the femi-

circle, and the £p 42== £ tCt. Then, | S
if Aep be fuppofed infinitely near p, 7,
and Ap or A B be called x, a.nd AD, P ¢
2a; it follows, as @ : L
. o Yi2ax—axx anLsBC D

xx

X .

_ = the infinitely {fmall arch pe, ‘and the
“Woax—xx .

» the fluent of which
2&8 —x ’

correfted is 42 — 24/ 4aa—2ax = length of the curve;
which, when x =124, in the prefent cafe, is equal to twice
the diameter 4D, or 4o inches. : .

- T XX &x’}:’f
But'ix x (p¥) =
 Waax—xx Via—x
the area; whofe fluent, by:Mr. Cotes’ 6th form, or Mr.,
Enierfon’s zoth and 1ith forms, is 44 ¥ arch of a circle

“fluxion of the curve =424 v

, the fluxion of

. . x j
whofe radius = 1 and nat. fine J;;, —iaxtyaa —x

—_ J;x'z' V24— x = area fought ; in the prefent cafe = } x
area of the fe:‘mmrcle! when x = 24. Confequently the
fpace Ap D t 4 = quadrant AttC A =78 s4inches. '

.- For the greateft ordinate, the proportion is g : /24X —xx

. Nazaxd — x4 . . .
- =‘LT— =any ordipate. Its fluxien being made

=o, x=3%a=15 (though =4D), which being fubftituted
3vV3

for x in the expreffion of the ordinate above, then X a

wilk be the greateft ordinate in all cafes; but in this cafe =
32°9gos-inches =6p. 2.E.F.

We tannot help admiring this gentleman’s art and faga-
city, in performing what Sir Ifaac Newton muft have com-
mended. And as we know him to be acquainted with moft
of Sir Ifaac Newten’s excellencies, great things are promifed
from his genius in the fciences. Mr. Farrer fent us a fluxi-
onary folution to the fame, with the true numbers; but as
the general fluent to the fluxion was not faund, we could
not‘?gé the ufe of it. " VL Ques-
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VIII. QuEesTioN 302 anfwered by Mr. Heath,

. . 22 . ¥z
arch un, whofc fluent is ot but fector prm=—=, the

3
flux. fpace won, whofe fluent is z—' = (when z = 160) to

26808°317 yards fquars, being area fpuce vamFGutqpov;
when the rope is quite urwound. Alfo F!:tqpov:xu’u
. yards, beft Found bv tr'al and a table of logarithms (feries
and the reverfion of feries Being lefs certain and expeditious);
whence area vamFtgpov = 9804'2 fquare yards; whence
area GvtFG = 17004 117 by fubftitutiun, to which adding
area t9.F = 101858 gives 18022°69 = area GutqgFG, whjch
doubled and added to femicircle G H I make 7625786 fquare
yards = 1s5a.a2r. 12p. And length of the whole track =

1507°96 yards. N.B.oamFG =G H1= 01656, 2, ";IF.
L

\
’

.,..-v“
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Mr. Landen fent us an exa& folution by another method ; -
which are all the folutions given.

IX. qus'-i-u‘y'u?' 303 anfwered by the Rev. Mr. Baker.

1. In A CBgq there is given ACB%= 24°%, and CB =
. 3 fomi-diameter ; whence %by trigon.) B ¢ ;
=913545, and C'q = '406736. . v
h. In A PCq, PE=1%64, and €Q =as
above; whence Pg = 63'9987 and Vg =
122°4987. Now L ¢V A = 16" 23" ==
(ACVq ) 11’ ag%give the LGV D =
N, L CHA'E 7 s )
390 As CVD and CV A, CV = 2
122°4993,, C D =CB, and £Ls CV D and
CV A as above; thence £ DCV = ¢° 59"
fere, and £ V(' A =81 12/, which added .
= 91° 11’ = arch Do + arch 04, the
quantity of the earth’s furface included in - g
the penumbral fhadow. Q. E.F.

Mr. 7. Turner has likewife fent a folution ; being the only
ones we received, T .

X.'@s STION 3c;4. énfrwzr:d 4y Mr. Landen,

This gentleman puts z y for the 1ft mmber, z x for the 2d,
and zv for the 3d, p?2z for the fum of the three; zs for the
fide of the 1ft cube, z7 for the-fide of the 2d, and z¢ the
fide of the 3d, and fo proceeds to equations; from whence,

. . . ) 41
in a curious manner, he determines the 3 cube numbers 242 ,

4913

854 350 . .
——, and<2~. But we muft referve his method for more
49137 " 4913
room than we have at prefent.’ :

Mr. Farper informs us, that this queltion was taken from
Branker’s Algeb. where the folution may be feen atlarge; and

A . 1424 696 8
fays that one fet of numbers is 9424 & 242292 443000
- 2352637 2352637 2352637

Mr.-Hampfon’s numbers are ﬁf—,' 341 239 befides o-

. . 49137 4913 4913

ther of his numbers fent. : ’
LI . 1]

XI. QuEs-
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XI. QuesTioN 305 anfwered by Mr, Landen,

Put 4x for one of the amiable numbers, and 4yz for the
other, x, y, and z being primes; we fhall have 7 +3x=4y2,
or x=4yz3—- 7, and 4x=7+7y+7z+3yz=56’—"’;_L8;
hence z = 3 +-yl—_6:-’. Now taking y =35, z willbe =11,

and x =71, 4 x = 284,.and 452 =210, the firft and leaft ami-
able pair.

’
This gentleman proceeds in a new method of fubftitution
(fhewing the defect of the prefént method) and finds 18416
and 17296 the next amiable pair, and 9437056 and 9363584
for a third amiable pair. And then gives this general rule:
If 2” (n being an affirmative integer) be taken fuch, that
3x2”—1, 6 x 2" — 1, and 18 x 2*" — 1 be primes, then
2"t % 18x2*" — 1 fhall be an amiable number, and
2"+ T % 3 x 2% — 1x6x2" — 1 its amiable correfpondent
or partner.

. N.B. Mr.Stone’s theorem, in his Mathematical Di&ionary,
for finding amiable numbers, is erroneous. The above true
rule 1s faid by Mr. Landen to be firft fhewn by the famous

Defcartes.

The fame ingenious gentleman proceeds to the {olution of
Ahe 2d part of the quetion, putting 4 x” =the numb. fought,
. x being a prime, and # an aftirmauve integer.

74 x4 75+ 7x" T 4 35" is the fom of its
aliquot parts, which muft be = 42" 4 5. Therefore x* —
p—1 —xn-}- l___-sxu + 7%

*—1
%% —8x" % 4 y5=0. Herein, if n =2, x will be = 7.
Whence 4x¢* = 196 the leaft whole number, whofe ali-
guot parts fummed up thall exceed it by 7.

gx=—7X =0 7% =o0. Whence

XII. Qmsﬂe'u 306 anfwer?d by Mr. Heath ozly,

Inftead of each proportional number raifed to the power
expreffed by the natural logarithm of the other, it fhould
have been exprefled root extralfed, or each proportional
number raifed to a power exprelfed alfo by the logarithm

root
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" root of the other. Then putting x and = for the humbers, il E
1

= x4z, and z" ¥ = x—z; which reduce to x = P

and z = x——zl‘l'x'; and if b = 2'3025 &c. then x =

¥ andz= =2 %P, whence, by the table

of common logarithms (performing beyond the art of feries)
x = 3'8761, and z =12'1292 fere. - And hence the odds of
proportion of paymentarc as 1'820410 x. As the queftion was
exprefled <% = x4z, and 2% = x—z, where, if 2=0,
the Gloucefter’s fhare of prize money, in the firlt equation,
then x, in the fame equation has an impoflible value for the
Centurion’s lot. @ E.F,

We thank Mr. Farrer for his obfervation on this queftion;
truth being always welcome to us. -

XII. QuesT. 307 anfwered by Mr. Landen z4¢ Profaf:r.

When the velecity of the ball, in a dire®ion parallel to
the horizon, is the greateft it can acquire by fuch a defcent,
the ball will fly off, and defcribe a portion of a parabola, to
which the plane, at that inftant of time, will be a tangent.

- To find the ‘_ﬁzia’ Velocity. Put a = angular velocity of the
plane per fecond, meafured by the arc of a circle, whofe
rad. = 1; A= 325 feet, the abfolute force of gravity, com-
puted by the velocity generatedin a fecond ; x = fine of angle
of inclination ; rad. being = 1. The force of gravityto accele-
rate the motion of the ball along the plane = 4 x ; the abfolute
gravity being to the relative gravity of the defcending ball
as rad. to fine of the angle of inclination. The fluxion Oflhé
velocity aiong the plane =~’-€ 4+ ———2m, i.e. the accele-

a Vi—xx

rating force drawn into the fluxion of the time. The fuent
———————————
of which corre&ed is -'; X1—41—xx == X verfed
a

fine of the plane’s inclination, for the velocity itfelf : But
this velocity is to the velociy in a horizontal dire@ion as

rad. to cof. angle of inclination. Therifore 1 : 41— xx

i X 1— 41— 2% ';— X 41 —;—;—x—x;, the ve-
. locity of the ball in the faid direéion; the fluxion of which
being
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being made = o, anid reduced x = 474, the fine of the angle
of frclination; wheg the ball (}uits the plane. T find the
length then defeended by the ball along the plane. Muliiply

the velocity ’7;1- X 145 —xx by ———— the Buxion

as/y —=xx

. L4 == .
of ztime, ;and we haye.;—d X 1t —xx! "%~ 1x x the fluxion.

of the faid length, whofe fluent is _5, X excefs of the arch

of a circle (rad. beiuf; unity) above its fine x; which when
& == /4y’ will be the length reqyired. ' :
CoroLLARY 1. The velocity of the ball along the plane, at
its becoming inclined in any given angle, is é;ireétly as the
timz it has been in motion, or reciprocally as the “angalar
velocity of the plane. - -

. CorROLLARY 2. The length defcended by the ball along .
the plane, “at its becoming inclined in any given angle, will
be directly as the fquare of the time it has been in motion,
0,1(. reciprocally as the {quare of the angular velocity of the
plane. P

*CororL ary 3. The ball will quit the plane when its angle
of inclination becomes equal to 60°, let the uniform angular
velocity and the force of gravity be what they will.*

XIV, QuesT10n 308 anfwered by Mr. James Terey, ’

Al} the numbers whofe fquares equal 326, are eafily de-
. 18 1 1Y) -Puttin x,({r, and z for the number
17. 6. 1| of geefe, ducks, and chicken, and

;. . s1s510 1{ v the pence paid for the chicken;
terminzd. i 14 11 3 [ then, among fome of thofe 3 num-
[14 9 7| bers (varied for geefe, ducks, and
' 13 11 6) chicken) 4vx 4+ 20y + vz = 400;
whence v = ——> a whole number; which only ad-
A - AX t2y-r3 ) R

mits

N

' R L.

.* Mr. Landen remarks that this queftion is not right, but that a
true folution may be made out from Simpfon’s Fluxions. He
farther_obferves that his folution_to the prize queftion Diary 1747
is not entircly right. The fluent for the time of defcending along -
the mouatain’s ide would be infinitc if properly correed.. The.
‘ftone fhould be laid at fome diftauce trom the top of ths mountain,
dtherwife it will noy move.

Diary Marh. Vol 1I. Bb
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°C 13 geele 1s. 8d.
mits of 4 11 ducks price of each 10 ¢. And
‘ 6 chicken - s N
9 geefe 28, 1d.

9 ducks § price of each {: o} }. Ampunting each-

" 34 chicken J. i
way to 1l 13s. 4d: »

. M. T. Turner, Mr. Cillingridge, Mt. Sam. Atkin, M
Flitcon, and others, folved the fame; but only Mr. Terey
and Mr. Hampfon in the varjety. ‘

/

XV. QussTioN 309 Auﬁue}ed by .tbe Prepofer.

Raifed to a pewer, Ge. fhould have been exprefled reos:
extralied, &c. Then, if v and y reprefent the refpective
- ) | .

chances of each army for viGtory, v£) .=, and.
X ’ -

-

o—y +z =y; whence vy =" ", and v~y =

, y'+’ s where v = *5806 and y ="*2590 very corredly, .as
may be preved by a table of logarithms; which sumbers
were not a little curinus to determine. ~Hence the odds of
b_tile are as 2°2427 t0 1. :

As moft perfons of fcience are bue littde converfant.with
thefe {ort of equations, it.-may not be improper here to un-
fold the myltery of raifing powers of all fores. And 3. A
decimal raifed to a decimal pawer produces a.greater value
than the root. o. A decimal raifed to an integral power
produces a lefs value thanthe Toot. 3, Aninteger raifed.to
a decimal power produces a lefs value than the root. -

x® = 0°® = 13 all very fmall powers of quantities ap~
proaching the value of unity. »* is leaft = 6922 cotre@ly,

. —_ . The ;
-when x = 3698798 &c. = Trons8sog el Thelogarithm
of a decimal is negative, or fo much lefs than nothing.

To determine the value of the uaknown quantities in all’
exponential equations, it is convenient to fuppofe the leaft
quantity unknown =o, and thence to find the value or va-
lues of the next greater, noting the error in the next equa-

" tions. Again, fuppofe the value of the {eaft unknown quan-

ti-y=1, and thence find the value or values of the next
greater ; noting the quality of the error, in the next equati-
uns, as before ; and {0 on to 1¢, 20, &c. for the leaft value, if

)
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néed requires. Or fuppofing the'value of the greateft unknown
quantity to be 1, 10, 100, &c. determining the value of tie
next lefs anknown quantity to each fuppofition ; at the fame
time always denoting ‘the -quality of errors, !’)y which the
true values of the unknown quaantities are determined by a
tuble o/ logarithms very exadtly. '
N.'B. It is- often very eafy and convenient to fuppofe the
valu: of one unknown quantity in two equations, in fuch &
manner as that by it the other miy Be determined in &
~whole number. Hurlothundros

XVI. QuasTion 310 anfwered b Nobody.

Mr. Farrer fent us a folution which was not true. Mr.
Landen fent us a true method; but the calculus being fo
operofe, it was not wrought out. And no method appear-
‘ing to us yet elegant enough for a place; it will be next year
‘before we thall have time to catch the folution to this famous
‘fpider and flv queftion. The ratio of the motion of'the infects
are little different from an equality; though a certain gen-
tleman makes th= motion of the chafing infe the flowelt, to .
-@vertake the fly.%

Prize QuesTiON anfwered by My, Heath the Propofer.

- Anno 1748, June 18d. xoh, rym. and Dec. 18d. 1h. 22 m.-
-by authentic tables the earth was in the aphelion and peri-
halion points of her orbit, or at the greate(t and leaft dift.
4 ®; her motien (by defcribing equal areas in equal times
round him) being at thofe times of aphelion and perihelion,
{later by ¢ hours than according to: Street’s Tables) the
floweft and quickeft refpedtively.

* By the equation table of the earth’s orbit; her true diurnal
motion round ® at coming to aphelion is §7* 12? (earth re-
tarding varioufly from aph. to perih.) and true diurnal mo-
tion coming to perihelion 61/ 10” (earth accelerating vari-
oufly from perih. to aph.)’ Now allowing 107 one-half ®’s
mean parallax, or angle at @, fubtended by earth’s femi-
diameter, then by trigon. 19644 earth’s-femi-diameters is her
-mean dift. 2 ©); being then at the conjugate end of her
orbit; which dilt. 3 @ = length of the femi-tranfverfe.

Mr. Flam(teed’s eccentricity of the earth’s orbit, or &’
focal dift. & center of her orbit is 1694 fuch parts-as femi~

® A folution to this queftion may be feen in the Mathemetician.
, Bba '
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sranfverfe or mean dift. is rooocq, confequently. x0000a.:
1692 :: 19644 : 332737 earth’s femi-diameters, the @’s true
dift. 3 center earth’s orbit: whence 19976°37.apd 19311°63
fcmi diameters are the earth’s greatelt,and feadt dift. 3 G
And by her deferibing equal elliptical fe@ors round him
each day, with the refpetive angles 57’ 122a0d 61’ 107, as
befure obferved, the correfpondent elliptical aréhes,. which ©
may bz confidered as circular for a day, will be 33228 and
343°6 Sc. femi-diameters which the earth’s center goes over
in 24 hours, when her motion is {loweft and ?aﬂ:eﬂ'. Whence,
by 2llowing the earth’s femi-diam. = 3967 miles, 'het cénter
gues over at fafteft 56794 miles per hour, 946 per minute,
it almoft 16 miles perfeeond {-an amazing {wifinefs ! Allo
4t her flowedt rate, in aphclion, 54923 miles per bour, g15
per minute, and 1§ per fscond. ) T

Anno 1748, Jupe 9d. 16h. 34m. 46s.,and Dee. gd. 21h.
8m. equal time, © enters Cancer and Capricorn, the re-
{oetive mean anomalies being thep 118. 21° 23’ 157 a
58S. 219 56’ 28” (by Hallev's ang Elamitced’s. numbgrsh;
whence the proportivral diftances of carth 2 @ are 10167
and ¢8332 refpc&ively, and thence the true diftances 29973
and 19314 carth’s femi-diameters (by r'aildtip{ying)xgém\a
conftant multiplier, and cutting ofl’ 5 fig.); and the earth's
diurnal angular motign round © being 57’ 11” and 61’ ¢
refpe&tively (bv tables of the eatth’s orbii) o the faid radiiy
coniequently the arches refpe@tively moved over by the
earth’s center, when the duys are longeft and fliarveit; are
332°230 and 343°554 &c. fomi diameters of the earth ; nest

. equal to her flowett and fafteft motions as above ;" fhe bein!
at thofe times but a few days from tlie"dphelios and herihe-
Jion points. AR ISEERERN

N.B. Anno 1748, March 19d. 2h. 41 m.'and Sepr. 173.
17h. srm. the mean anomalies of the earth are refpe&ively
g and 3 degrees when her mean and true places d.ffer the
moft, viz. 1° 56’ 20"; about which times fhe neither acce-
lerates nor retards for fome days, Loy .

To find the diflance travelled over by a fpot an the eartl's

Jurface for a day, ..

The earth’s radiirs bearing fo fmall a proportion to her
dift. 3 ©, the may be confidered as revolving forward in the
direcion of a ftreight line, for a fmall interval of time, with
a progreflive metion as p, to 1 rotatory, or aver- 332°23 sid

435°554 femi-diameiers refpeively, on the days about the -

" folftices of Cancer and Capricorn; to each of which diftances
gune forwasd fhe makes but omereyadution,. it . ‘P
. * ut
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Pat a = £9, the diameter :
of a circle generating a cycloidal
curve, with progrefive motion p,
and rotatory r; x = /Em; then
om=24/4k— xx per circle. And

. ax
Buxion arch £o.= z ;
2/ ax—xx
: N ax’
whence r:p :: s o
: 2Vax — xx .
pax v ..
— = flux. Co; and flux. om = — =25 % ¥,
2vax —xx 2Vax — X%
apt+a—ax . .
whofe fum 27 2% « % = fluxion Cm. But

2V ar—xx

Viux. Cm\ + fgxs Zm* = fluxion arch CE = ¥ x ,

o ax
Vot il xas — .

Yoy ;‘_a_x 49‘”‘; whofe fluent is vVax x 1 p+x

P X St VR et VR T T e TA

3:3.pFX ' 3.5.p41 2257 F1p

§£+P+t"—'4£ p+it—apl | FFI —4p

Y ——TR A — =3 -r "

“ 2.7.p41 2.2, 7.p+ 3} a7 pal
x3

b%4 a—-Jokc. . : .

. “The poles of the earth'S,.V, moving neardy.parallel; for
fhort'time, the earth's.center 4 is carried wi& an ublique
dire®tion .7 X, in an angle of 23° 30" with the poles of tue:
nator £ 9 ; and the city of London, on the furtace, at L,
in- the parallel rotatory dire&ion to .EQ, on the furface;.
the diftance betwixt the finifhing of eacn revolution being
LL=AA=EE=*kK; eachtown.on the earth’s furface
fcribing cycloidal curves whofe bafes are equal. L# the
dift. of the city of London from the-earth’s axis = “621c59-
femi-diam, being nat. s. co-lat. London 88° 28" {vid. curve.
pf the tack, D: 1747). Now, when. x = 2, L= 17244118
earth’s femi-diam..= a,.p = 85, and p = 87°g tere (dividing.
333230 and343°554 by 3'90B532. = leffer aircle’s cireum-
crence whofe diam. = & = 2 L) the femi-cycloids = 166°12
and 171°78 tere 3 whence 33124 and 343" 56 earth's femi-diam.,
= diitances rravelicd by the city of London in 24 hours,.
when the days are longeft-and fhoreeft : confequently it tra-
Lea -Bbg . velw

Y
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vels about.s4916 and 56787 rmlesv exr hour, ref§ eéhvcl “'it
thofe times.: 9.E: 1. e P ¥ .

" N.B. This bemg but in confequence of theory,, thofe who
are more curious may re@ifythe cycloidal curve defcribed :
by thegraglcﬂive motion of 3 point on 4 revolving ngbe,,
proceeding uniformly, in a c1rrular or elliptical dire&ion,
forward as P, with a rotatory motion as 1, at the fhme time:
though a real acceleration og ‘retardation in either, would

perplex the motion fo, as to render the folution of the track -
next to impofhble. Y. -

The Prize of 10 Diaries avas won 6) Zl’.B John Turner.

e e e ——

The E clzpjé: calculated foz 1749, by -
Mr. John Swmiith.-.- - :

There will happen five eclipfes, three-of the ﬁm and two,
of the moon ;" buc only one of each fuminary will* be v1ﬁble
10 the mh.\bmmts of Great Britain, — "~ s
- 1. The fur eclipfed .on faturday Janmry 7th paﬁ: 7 at
night,-but.avifible, becaufe of the fun being fer.

2. The moon eclipfed on monday June gt.h,.m,gh..zn}.
in the morning.

3. The fun eclipfed on monday the 3d of Ju!y, at 3 ke
.ftemoon. o

. The moan eclxpfed an tu,.fday the 1 n‘h of Decembers

B‘-gmmng 6h. 48m. Middle 7h. som. End roh.22m. 'Du-

rarion 2h. 22m Diomne eclinfed ¥ 2'¢
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the middle of the ecliple the fun will be vertical.at 8t. Ao-
thony’s river, on the weftera coaft of Barbary, lat. 219 43¢
north; will be feem very great at guinea; and fet at St
Helena, aod places adjacent. Alfo the folar eclipfe ob
Dec. 28, vifible, will appear eclipfed at his rifing in 14° 3’
. 8. lat. and long. 33° ¢' weft, at Ethiopia. Centrally eclipfed
‘as he rifes lat. 32° 10" 5 long. 50° 49" weft, at 8t Domingo.
Centrally ecllcpled in nenagefimal lat, 26° N, Jong. 14° 53' E..
at Barbary. Centrally echipfed in the meridian lat. 28° 4' N,
dong. 32° E. at the Red Sea. Sets centrally eclipfed lat. 540
37" 8. long. 144° 25’ E. at the South Sea. Edl: e ends at
}I‘m-ieumg lat. 38° 10" S. long. 109° 23* E. at Holland Nova. -

Our worthy correfpondent Mr. 7. Tusner, of Heath, near
Wakefield, writes as follows:. ¢ On monday, Apml x8th at
¢ midnight, as } was looking towards the north part of the:
¢ heavens, 1 accxdcntallg' caft ,m{ l..ege upon.a comnet, pear
¢ the chain of Andromeda. Its fplendour is not very great at.
* prefent, yet the tail is perfectly diftin&, ftretching towards-
Lyra. The motion of it is.very fwift, amounting to near
4 degrees of a great circle in a day, and tending almoft
towards the north pole, It comes. to the north part of the
meridian about g at night, being then about 10° high. On:
thurfday the 2.it, half an‘hour paft 10 at night, the comet
was in a right line with ¢ and 8in Caffiopeia, and with the

ole ftar and 7, in Cepheus’s foot, or rather the line pafl:d:
guween 7 and 7. Alfo with the bright {tar of the {wan’s
tail, and Cafliopeia’s head ;- by- which its:place may be
exadtly determined. s alcending node is in about 25° of
¢ Pifces: and the inclination.of its orbit to the ecliptic about
¢ 522 0’ This comet we alfo had the pleafure to oblerve;
and fhould be glad to, difcover the certain paths and .periods-
" of comets; the fubftances, quantities, and qpalities of which
they are compufed; as well as their proper defigned ufes,
and laws of continuation and fupport: And the like of all |
the other celeftials wandering. in infinite fpace.

“ caaneann

Mr, T. Cowper, of Wellingborough, has communicated
the following occultation of the fcorpion’s heart, by tae
Moon, 1749. o ‘

H Ty ! P . d- h. m- [ X
mmerfion, March 27 12 50 ¢ P M.
Apparent time iddle of Occulation 28 1t 24 32°).
at Welling- < Vifibl¢ conjun@®ion — 1x 25 1c
borough Emerfion — — — ‘13594

Duratiop =" =— — 3 ¢ 31
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1. QuesT: ou 3 1 1, by Mr.‘ Lmden, neaP!Peterbnrough

To find thrce fuch numbers, that the fum ar dxﬁ'erehce of
any two of them thall be a fquare number?

II ansrxori 312, by the Rw Mr Baker, at Suckney,
Lixicolﬁfhu"t

lA bqwl, b;yuts bya;,,defcnbcs. fplml,'cxpreffcd by z,

'whofe chuitnon is ¥y *—U%ﬁ{' b =6 In ‘what' di-
re@ion muft‘the bowrfet otit to fal upon the Jaclc v&hcn the
length of the caft is 47 yards ?

III stsnon 313, Iy Iﬂr Landen.

There ate :four, remarkable. hvgh trees growmg in a ftrafc
hedge-row, the diftance of the tit-and 2d is 6o yards, of the
2d and 3d 40.yards, and of the' 3d and a¢th 201 yards. Where

imuftT ftand to obferve them, fo'thar the xhrbe mttrvals nﬂPy
appearaequnl»f‘ v. SRRV . <

1

.IV O\u:-:snov 314, bj’ t}e Rev Mr. Baker. o

‘A hare fets cut so vards i)cfore a grey hound, at the rate
0,}31 yards per fecond, and_continues 3 frait ccmfc in the
fubqpadruplwate murfer atio of the time taken up in run-
ning: The dog fets forward only at the rafe of 26 yards per
fecond, and majgtgined dis page,in;thg [uhqummp icate in-
verfe ratio of his time {pent i running : - How far had the

‘tanwhen his !fpeed .was :equal.to’ thas of the haFe’s? .
Al 0 when he ras again as ‘near vo thb hare ds atfirft? AN
laﬁ!v, when he kllled her?

V. C&._nss-rxon 315, by /"r. Phlhp Steyens, q/Bnﬂol

If the d:urnal rotation of the earth was, ftopt from the
1cth of December, 1748, ab‘midnighs; o- the'xcth of De-
. gember, '7"3 b hat timg, of.thewyca: woqldu be,day_bwak

mi vy

fun-rife, an dﬁYﬂ“ftf-‘on gy v g
VI. Questionr3af, b Mr. John,l-jampfon, o/’Lelgh
'1nc1 ire.

At Bedford mall near old Leigh: towq, is found
. Inform mangnlar,. apiege of grovnd, . . -,
Whofe fid } nd atga none can yet explain, . ©
Tho’ thefe fubfequent hipgs mggﬁbenkghtgm. g
M -S B K¢ ne

oo
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One angle makes degrees juft feventy-nine,.
Whlch‘ ing, .as:three to ten, -cot g a line,.
Of chains cleven, drawn to.its fide oppos'd,
The areq is\the leaft oan be inclosid .+
“The miller thus—¢ Who beft explains the truth,.
‘Wins for reward oar buxom daughter Ruth:’

VIL. Question 317, & Mr. James C»ollingrid.gé.-

A marble table of fix equal haxegon fides, each 14 feet:
Jength, and the table 1% im?h” t,hickne?st is levelly fufpended
by a point.on the under furface, and thete hangs-7, 11, 15,
¥9, 23, and 27 pouad weights, in:a fucceflive order, from
ceach corder of the table. -Quere the point of fufpenfion?

VIIL. QuesTion 318, &y Mr. James Terey..

Two_roads, perpendicular to each other, iffue from the:
;extremity of a femi-elliptical enclofure, next to a gentle-
man’s feat; one roud Tuns.along the tran{verfe clofe by the
fide of the ftrait paling, fome diftance beyond the other
send of the enclofure, andthe other road proceeds forward
next the crooked paling: A ftrait diagonal vifto of 20 yards:
breadth is to be made, fo as to communicate between the
two roads, with one of its fences touching the curved fence:
of the elliptic-enclofure ; how muft the vifto fences be drawn,.
and of what dimenfions, fo that the vifto may take up the
Teaft quantity of ground poflible; the tranfverfe axis of the
ellipiic enclofure being 100, and its femi-conjugate 40 poles?

é

IX. QuesTron 319, & Harmonicus.

There are 13 mmfical cords.of equal thicknefs and: tenfion,
each’ an inch longer thian the other, from-tive fhorteft of 12,
to the longelt of 24 inches; the tone of the longeft cord t0
the fhorteft is as 2 to'1. Q%e’re thee proportion of the tones:
-of all the intermediate cords?

) 'X. QussTion 320, by’ Mr. Heith,
. At what time (wext enfuing) will Mars and Venus, Sol
and Terra, be conjunétly in a right line? - .
< ' XL Quesrion 331, by Mr. Fatter,

" A mufket ball being fhot 3% furlongs perpendicularly up-
wards, at what diftance in its return will the force of the
ball be equal to the weight of 9 pounds? And what will be
its foree at coming to the earth's furface, fuppofing the

to weigh an ouace when st veft ‘ ' s

o , XIL Ques-
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XII, Qp;xgtxon 322,. 8 Mr,Landen..

A cylindric pillar of ftore, of 2 yards in circumference,
-being drawn.up 20 yards aboye ground at a building, a rope
-being-at the fame time wrapt ten.times round its convexity,
:with its Jower end fixed to a hole upon the middle part
whereit begun to wrap ; but.before-thepillar could be lodg-
ed upon the fcaffolding, a8 it was drawn up with the rope’s
upper part paffing through pulleys above, the rope unfixed
-ts fecurity at the tenth round, and the fufpendetsJ pillar by
{ts weight:then unwrapped itfelf of the rope, and défcended
to the ground. How long was the time of its defcent ?

X1I1. QuesTroN 323, &y, Mr. John Corbet, Surveyor,,

_ How many acres of the moon’s furface are feen enlightened

30 days aftér her conjun@ion with:the fun? Andhow many
.agres are contained on the convex fuperficies of a lunar

. mountain (part of a gentleman’s. eftate) its height being. 3

Afurlongs, and itsfuperficies equal-to thatby therotation of
she femi-cycloid-of that-height ‘sbout its axes:?

;Pa;zs Qgs@noﬁ,‘-by the. Ex:_.vﬂmf My, J Landeh.

A\ .

An eagle (200 yards above) {toaped to 2 kite, then taking
HAlight from the ground-with a-chicken. at an angle of 6c°,
the eagle foaring dire€lly towards the kite, then flying from.
‘her, at an woiform tate of {fwifinefs of 3 to 1, the ratio. of
both their uniform motions ; ‘when, after fome time flying,
the kite finding herfelf clofely purfged, . quits her litdle cap-
4ive, which fell to the ground at the inftant the bird of Jove
Afeized her prifoneér, .who was then:juft as h'g;h- from: the
ground as at her firft ftooping. The eagle’s diftance from
<the kite, at firlt fetting out ? Her neareft approach to the
ground during the purfuit? Her height above 1t, and diftance-
‘trom the kite, when the chicken begun to fall? And alfo the
zime of flight, are from hence required? .

A Paravox, & Mr, Landen,

“Two ivory balls of five inches.diameter, each being placed:
at the diftance of two inches from one another, nncr both
ftruck by another ivory ball of the fume fize, in a perpendi-
cular dire@ion to their line of diftance, with any given ve-
Jocity, they will move fwifter after the ftroke, than if they
had been placed clofe together, or at any other diftance.

‘ . Queflions ’

'
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Lo . LN I R

C ug/}zom my"wered

strlon 311 aszered éy Mr.-C Bumpkm. v

v 4 fiiethiod of fubﬂxmnén, 60 "tédious to infert, he ﬁnds
B 1873432, 2399957, 2288168, the three numbcrs, anfwer“
mg the \condmbns’ the que{hon.

II. %:s STu 312 anfwered by Mr. W. Jcpfon af meoln.

' In the cquauon TyT —_ a 2t yTzT = o, if we write v§

and v* for z 2% andz¥ it vall become v5 ~—
8682450 = 273’05 when y = 47; whence, I}

by, eonw.rgmg {eries, v 37252325, and,thpnee : 7
0'9695

..Tg t?xcgtangent BD, which is the line of D
d‘in.éhoa, draw the perpendxcular ID, Then,
sy ..y A = ISD And the abovg e-

20 7 'B 3

quatmn in ﬂux:ons xs '39’}'9‘} LT z + ‘ r

-,-.zT_y '3_y + -ryTz ?:z =t p, \vhxch muluplxed by‘_yT .

¥ TU —_ T~Ta'...

gives y y__z__ A y X z, whence BD= —'” ~3J

‘ HZ’+TZ S Pyt iz
‘ s v‘!- ~YD' —

Xy, NowB[(.—)) r:'BD 5—‘-————7—'379263

Tzt TE
&c. the cofine’ of 28° 27 (nearly) the mglc ufdlre&wn re-
quired. . .- . : o
“l
~The /sze anfwered by Mr., ]"Powle.

ﬁt is evident that: the linc of dire&tion will bea tangent to -

the eurve wheve the bow! is delivergd,'the pofition wgcreof
with
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" with a line drawn from thence to the jack is what is re-
quired? The equation of the curve in fluxions is,
10 ° 3 9° .% 2 3 el 3 [ I
T 9)Y — 322 4+ %25y Ty+45T2" Tz =o, there-
- i 2 2
. 3 — .
fore = $2° =¥z %57
= —' o 2 . 3 1
2 STy T
A -—d 2

confequently 22 the fubtangent
z

* 5,3 __3 :
BD = 13:—-.’2‘;”’; . But y being given, z is known
vy T+3ziy T

from the equation of the curve. Therefore BD = 41°47
nearly. Then, by trigonometry, as B/.: BD :: rad. :
cofine angle of dire@ion, /B D = 289 8 nearly.*

Thefe are the only folutions that we received to this cu-
rious queftion, except one from the propofer.

L QuEsT. 313 anfwered by Mr. Terey of Portfmoutl.

‘Let A, B, C, D, reprefent the four trees, and E the fation
foug?}t of t6he obf;rver. BC
= 6o yards =4, "
=20 =5 CD =g0=c A B eC D
Geometrically. TIn this par< '
ticular cafe, draw two femi-
circles AEG and BED, on
the diameters 4C and 8D, R
and the point of interfe&tion £ will be the obferver’s ftation:
.Forthen 48 : BC :: AQ : G D; agreeing with the data;
and 4B:BC:: AE: EC; alfo CD:BC :: ED:EB,
3 Euc. 6. (vid, Univerfal Arith.) Letting fall the perpen-
dicular £¢ =y, and putting x =¢C, per property of the

24 — -
a—3 X b—x — 5—x*, whence
x=

" 2c
circle —— x —xx =
o Cc—=0b

* Mr. LANpEN (in the Diary for the year following) fays,
that Mr. Jepfon and Mr. Powle have both abfurdly confidered the .
bowl running backwards to the point where the {piral begins, and
calls their folutions erroneous; though the propofer, Mr. Baker,
meant that it fhould do fo, and folved thc queftion himfelf the
fame way. “Mr. Landen thinks it too eafy a queftion, in the cafe
of drawing a tangent to a curve, whofe equation is given; and
* therefore, correcting the fault, propofcs it thould be folved by
drawing a tangent to the fpiral, at the point where it begins, which
will make it the more hard : and fays it is a cafe not taken ‘notice
of by authors. He has gone through part of the folution this way
himfelf, . '

Diary Math, Vol. 11, Cc

'



’
286 ’ Lapiss’ Diariss. [Heath] ays0.

, x—&l:!:—-—c——n X b5 =12 or 8 yards; whence y =

a4 yards, and each of the angles of interval 45°.
. g Bumpkin’s folution to this queftion was of the like

nature.
General Solution by Mr. Ch. Smith.

“Let E be the place of the obferver; 4, B,C, D, the places
of ‘the trces, put y = the perpendncular Ee a=i0=2"8
x=¢eC,then ga—x=Ae,a—x= Be, and ra4x=e
whence the tangents of the angles /£ B, BEC, and CE D
__say ‘ay and 2ay
are yyrsaa—sax+xx’ yy—ax+xx’ ;j+zax+xf’
avhich muft be all equal by the gueftion. Wheace yy =
4ax —xx=2aa—ax—xx, x=3a=C0Cc¢=28 yards, Ee
= 24, and each angle = 45°. 9.E.F.
obn Turner folved this queftion m-an’ elegant and
genera manner ; {o did Mr. -Garrard, the Rev. Mr. Baker,
Mr. William Spn:'r, Mr. Em:fer, and[ome others. °

IV QUESTION 314 anfwered by the Rev. Mer. Bakec.

propofer.
Let'Bb, b5 &c. reprefent equal pomoas of. tme. indefi-
nitely fmall bc &c.the celerities
‘of the dog; BD 'bd &c. the celerities p C 4

of the hare, at each of .thofe times.
‘Then, by mecbanics, the areas BCc b
and BD db, will denote the refpeétive
diftances run by the dog and hare, jn
any given time. Putting d= 50, 4B
=1, 8C=126 yards =g, BD =31=4,
Bb=x,bc=y, and bd_v, we have,

by the queftion, x + i 1" a:be =
2 ,.xy—axxx l?—ﬂumnofthn

T

=y=

Pl
fpace BCch, whofe corrected fluent i 52 X TR — 32
=dift. run by the greyhound in the tme‘::. After the fame
. and 4t XITFNE — ? =

manner we gety =
’ m
the fpace BDd5, run by the hare in the fame time. Hence,
- > by



No. 47. QUESTIONS ANSWERED,s 83

. a b : b)°

by making T = ,,wehavex:; —_— =
14X 14xW¥ & _

32°7107 feconds, and 509°623 yards, the diftance run by the

dog, when his,pace fguaugﬁhe ’hare’s. Again, making -

) ) 3 .
’:‘-x x+xl4‘—5-‘-t=-4-éx 1+x'l"—4—b, we haye x =

4 3
306'8167 feconds, and rjg1°57y yards run by the grey-
hound, when he had regainé;d hx}; loft grounds Laftly,

making %‘3 x»|:+xl%—§-‘-’--_;:4—b-x 1+xl%'-—f'—b+du

4-

- we have x = 1813635 feconds, and confequently 2059846
yards = diftance run by the dog when the hare died. .
We have received no other anfwer to this queltion, nor

was the application of the inverfe ratio, as exprefled, clearly,

underftood by any. One of the greateft mathematicians of
the age, and a fluxionift, has afferted it ungn_telhgble, ashe
does of the exhalation queftion, this- year inferted.*

V. QuesTioN 315 anfwered by Mr. W. Sutton,

. Let ¢, ¢, o, E reprefent the pole of the earth’s ecliptic, ins
the refpective pofitions of ‘
the earth, when the re-
quired appearances hap-
pen, as the earth moves
along in the plane of'the
ecliptic, from' 4 to B, o,
and £ about @, the fun’s
center. Let A be the place
of the earth on Pec. 10,
1748, at midnight, p the
pole of the eqmator, and
v the vertex of London,
in_the obfcure hemifphere Lo,
of the difk, ar which time the vertex of London is diftan¢
61° 57' from the horizon of the difk (noted b, ¢, ) = fum 6f
the co-latitude and fun’s greateft declination. ’

2. Con-

* Mr. LANDEN corre@s this queftion (in the year followiag)
by adding [peed, for rate of going forward; which fpeed, at the
end of the firft fecond, according to his Commentary, was 31 yards, .
&ec. folving this queftion throughout, except giving the numbers ;
and fays, the propofer’s folution would have agreed exadly. the
fame with his, had be bt_oughtc the fpaces paffed over in t:_xe ﬂn}

.. . ¢ . ccon:
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2. Conceive the earth with its axis, fill keeping its paral-’
lelifm, carried to B, where the diftance of the vertex and
borizon is 18° = v4, which fides v4, ev, and 5, conflitute
a right-angled fpherical triangle, right-angled at 4, in which
18 given vi: 18° ¢, and ev=61° 57", to find the Lveh,
=yed = dQ@e, the cof. of the diff. of long. from Dec. 10,
= 69° 31’, which added to the fun’s longitude on Dec. 30,
glves the longitude for the day 11s. 10° 8’ when ’tis day-

uakbﬁrﬁ at London, according to the queftion, anfwering
to Feb. 17. .

3. 'Tis evident, that when the earth comes to the right
angle in the ecliptic, /@ ¥ or go?, from its place Dec 10,
at o, the vertex of London at v will firft arrive in the
horizon of the difk, where the fun will firft appear to rife:
Therefore the longitude anfwering that appearance ¢s.0® 37*
anfweriog with March 1o, _ L

4. When the {un comes to the oppofite point of the ecliptic,
at £, or 180° from its long. Dec. 1o, the vertex of London
will tranfit the meridiap at v, whence the fun’s longitude
then is 35. 0% 37/, to which agrees June 11, 1749,

Mr. 7. Poale, drawing a fcheme, fays, that fince on
Dec, ro. the fun enters Cipricorn, and that fign being on the
meridian at midnight, it 1s evident, oo the earth’s rotation
being (topt, that when the fun is depreffed below the horizon
18° in his proguefs threugh the echptic, day will break.

In Aries he will rife; 1n Cancer it will be mid-day, i.%.
fun-ri‘ing and Mid-day are on the 1oth of March and 1oth
of June refpectively.

Tt find day-break. Say, fine fum complement lat. and
declin, 61° 58’ : fine fun’s depreflion 18° :: radius : fine
fun’s diltance from vern. equinox 20° 29¢, anfwering to the
acth of April, the time of day-break required. .
. Thefe being the only anfwers received, we thaught fit to
infert both, that each gentleman may be convinced of the
cruch.* VI. QUEs-

r
fecond into confideration. He fays, it will beasx t 31 :: — : —37
ELE )

the .hare's fpeed; and 1 : 26 :: L. : -’-;‘- the dog's {peed. And

L . ELI 15
the fpeed into x, the fluxion of the time, will be equal to the.
" fluxion of the diftance run, &c.
® Mr. LANDEN (in the year following) fays, Mr. Powle, in ks
[olutnqn to this queftion, is right, by reckoning 209 29’ from Aries.
iato Pifces ; but, by miftike, makes day-break to follow fun-rife ;
otherwife his folution had been like Mr. Sufton’s.

*s* © fis wanting at the center of the haft-figure.
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VI. QuesTioN 316 anfwered by Mr. W. Jepfon.

. Lets. LAPC =s,8. L APB=mn, [Secthe Ap.77]
S.LBPC=m, BP=a, AP =x, DC=y; then, by 3
well-known theorem, sxy = nax + may, * sxy—may =

' nax . snaxx xx . .
nax, and y = ———— ; whence or is-
SX—ma §X—ma - SX—ma

a minimum by the queftion ;. influxions 2xx xsx-ma-sxxx
‘ ama
=03 2SX—2MA— X =0, OF'sXx =2ma, and x =——

=19'558 &c. Mence y =-3'-:L'-t- == 7012 &c. and the area-

= ’—'f'-:—”‘i = 6931 acres = 6a. 21. 36'96 p."

nmaa’

CororLARY, The area /PB —area BPC= , and’

~ AB.= BC..

The Rev. Mi. Baker’s folutien agrees with the above; as
Bkewife does Mr. Fohn Turner’s, Mr. Charles Swmith's, M:.
Terey's, Mr. Enfer's, Mt. Spicer’s, Mr. Gibbon’s, M. Tho.
Hare’s, and others, which we omit-inferting to make room.
for other variety. of fubjeds.

VI, QuesTioN 317 anfwered by Mr, Turner, of
_ Brumpton, Kent.

* The folidity of the hexagon = 63¥’33 inches =265 pounds
= w3 and let the weights be re- .
prefented by 27, ¢; 7; dz.11 65

15, /3 19,85 23, A3 whofe fum, Q

with w, = 1284 pounds =s: Let 2
R be.the center of gravity, draw {" 3

QRlch, and Rm L QR; put
ap = fide hexagon =c%, Pk = P
a = 155884, PR=x, gk =y.

Then, by mechanics, ' it
sx=dtgt+wxate+fxaa, 23° .,

adsy=h+/xp+awxap+
c+ex3p+dxap. Thefe equa-
tions, reduced, are

Cc3 . Ly
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x=J+L+w+z?zf '

a-= 32°677 inches,

s s *
g bdfbawdbacbaedad, oo oinohes,

5 -
Whence the point R is deterntined by a general methed, let
the weights be what they will.

Anfwered by Mr. Heath,

With the given weights, the center of gravity R will fall
on the axis ¢4 at Ro dift. from the table’s center = 3°31618
_ inches (which would be 4°2 3f1,9, as anfwered bx Mr. Baker,
the weight of the table 2641b. not being confidered) for as
the fum of the weights fufpended on each fide of the axis e4
are equal, the center of gravity muft needs fall on that line.
The oppofite weights 27 and 19 may be confidered in one fum.
=46 pounds, fu ‘Pended from the point v; and the weights
7 and 15 = 22 fufpended from #, and placing the weight of
the table = 264, in the middle at the point o, the queftion
will be reduced to find the center of gravity o five weights
23, 46, 26%, 22, and 11, placed at the equal dift. of ¢ inches
on the line se =36. Then fubftituting for the diftance of
the center of gravity from o, and mulnplyin%’the refpe&ive
diftances therefrom into the refpective weights fufpended,
making the produés on each fide the center of gravity, R,
equal, the equation will give the value of o R as %efore.

VIIL. QuesTtioN 318 anfwered by the Rev. Mr. Baker.

Seein%that on every variation of the.vifto fence EF, the
[ eoFE, increafes or decreafs, in

magnitude, much fafter than the {im. b7
As GeE and o HF, therefore when )
the vifto G HFE is a minimum, the 4
fence E F will be alfo 2 minimum. Put B
b=Tb=350, c=Tt=40, x=8C; ¢

then CA:;Vzax—xx, FC=

zbr—-.\'x’, FD = abb—bx.: Now —T
b—x . b—x
- byfim. As F€:CA:: FD: DE ¢
=£ v3bx~—x%, and by 47 Eug. 1, ©Z D
£<
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ff x2b—x+bbx 3.[’_—_.;:5-; = EF*, aminimum; or, by

- P A L . - .

reducion, %‘;‘ +%____=;"1- is a minimum; whofe fluxion

made = o, and reduced, gives x3 4+ ﬁﬂ:ﬁ‘_’”x

aa—cc
3aacc _ _ —alcc

T aa—cc — aa—cc’® where x = 16785 fere, whence
EF = 153702 required.

Mr. John Turner folved this queflion in the fame elegant
manner, as did -Mr. Terey the propofer: And therefore a
certain gentleman is out 1n his calculation, who undertook
to demonftrate that this was not a queltion de maximis &
minimis, as he may perceive his miftake by reviewing the
breach of connexion in his fluxionary procefs.

1X. QuestioN 319 anfwered by Mr. Turner, of
Brumpton, mear Rochefter.

The longeft cord to the fhorteft being as 2 to 1, which is
as 24 to 12, confequently the fecond cord will be as 24 to
13, the third as 24 to 14 or 12 to 7, the fourth as 24 to 15
or 8 to 5, the fifth as 24 to 16 or 3 to 2, the fixth as 24 to
17, the {eventh as 24 to 18 or 4 to 3, the eighth as 24 to 19,
the ninth as 24 10 20 or 6 to 5, the tenth as 24 to 21 or 8
to 7, the eleventh as .24 to 22 or 12 to 11, the 12th as 24 to
23, the thirteenthas24to 24 orzrto 1.

N. B. This queftion, intending to fhew the nature of har.
monica! proportion, was miftakenly propofed.

oLle

X. QuEsTiON 320 anfwersd by Mr. T. Cowper,

The laft mean olzyoﬁtion of the Sun, Mars, and Venus (in
the fuperior part of her orbit) was January 20, 1695, and I
cannot find §:y the proportion of the one conjun&ion of the
{un and another with thofe planets) that they will be fo con-
joined again till the 11th of January 2942, though they hap-

pen very nearly in a right line about the zoth of Oétober
anno 2006. ’

N.B. Thofe who are more curious may calcalate the time
. of their being conjoined, according to the true motions, as
we expet to fee performed by Mr. Gael Morris, whofe

numbers
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npmbers E’ven us from the Royal Obfervatory, corred the
E aces in Dr., H'alley‘s tables, lately publifhed gy Mr. Innys,
y exadly 7 min. lefs of fun’s anomaly, &c.

XI. QuEsTION 3271 anfavered by Mr. John Turner, of
i * Heath, Yorkfhire.

Putting 5 = 2310 feet in 3% furlongs, ¢ = 16¥x feet, then:
a#/bc = the celerity of the mufquet ball when it falls to the
ground, which being multiplied by its weight (viz. 1 ounce):
;f;foduces 358 ounces, or 24 pounds, equal to its abfelyte.

orce.

2. Let x = the time of its fall in feconds, when its abfe-
lute force == ¢ pounds, or 144 cuntes. Say, ¥’ x1%:¢:: x x-
x: cxx the {pace defcended; whence 2 0x =< the celerity at:
that time, which multiplied by 1 ounce, is 144 = 2¢x;.

whence x = .‘_;‘1.‘1;:_- 4% feconds nearly, and the fpace de-

c
{cended, when the ball’s force = ¢ pounds, is 322°321 feet.

Tte Rev. Mr. Baker’s Solution®"

" Patting » == 21000000 feet = the earth’s rad. /= z310 feet:
= 3} furlongs, b =g pounds, ¢ =g of a pound, the ball’s-
weight at reft, s = 16 feet, x = fpace defcended. The
velocities of falling bodies being in the fubduplicate ratio of
the fpaces defcended through, we have 4/s : 25 :: 4/x =
" 2.4/s% = the ball’s velocity at x diftance defcended. By me-
- chanics, and the condition of the queftion, 2c4/sx=28; *

x= %: 322321 feet, exactly agreeing with the foregoing:

number by Mr. Turner. And when x =4, then 2c4/sd =
24°0937 pounds, the ball’s force coming to the earth’sffur-
‘ ace.

® Mr. LANDEN (in the year following) fays, Mr. Turner and
Mr. Baker are both wrong in their folutions to this queftion. This
geutleman folves it, by affuming gratis, that 1100 grains, defcend-
ing onc-fourth of a foot, acquires a force = 4660 grains weight ; and
the ret upon the fame principles with others, fuppefing the force
to be as the velocity and quantity of matter; and fo it may be
folved by as many different fuppofitions-as any one pleafes. But
Newtonienfis fays there can' be no proper folution te this queflion,
for want of propes data, like the ¢xhalation qucftion,
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face. But accurately thus. From p. 369 of Mr. Emerfon’s
Flux. we get ar = the velocity, whence

ag—
rx aabb
zcr\/ax—ax =4 a0d x = asccrr4abb

feet (where a=d 4 r). And when x =d, then zcx/{-;f.
= 24°0924 pounds &c. 2.E.F.
Mr. Psawle fent his folution.

= 322°3873

XII. QuesTioN 322 anfwered by Mr. C. Bumpkin only.

If the {tone were fufpecded by two ropes hanging perpen-
dicular, with one fixed at a poinst' in the l‘?lidd]e g; its convex
furface, and the other, at the center of percuffion of that
circular fection in which the aforefaid point is fituated (which
goim in computing the place of the center of percuflion is to

e confidered as the point of fufpenfion) and likewife the
diam. in which the center of percuflion is found, were pa~
rallel to the horizon, the tenfion of the rope fixed at the
center of percufion would then be equal to the motive force
bringing the ftone down, if that rope was unfiked, and the
ftone left to defcend in the manner defcribed in the queltion.
Confequently, putting # for the weight of the ftone, 4 for

the rad. thereof, then -3;—“ will be the dift. of the center of

percuffion from the center of fufpenfion; andiz that mo-
tive force which would a& continually upon the ftone,

Moreover, W : 322 (=) :s rae the accelerating
force, or velocity enerated per fecond, by the defcendin
ftone. Putting v for the velocity of the ftone’s center o

gravity, and z the fpace defcended, then z being the fluxion

of the timez—;- x -f; will be = v, or -’f X z =vv, whence -
v= zJ {f, and applying z, we have fs/ T?'z- = fluxion

" of the time, whofe fluent \/ 31—2, when z = 6o, is =3/ 21"

™. 2Q.E.F. !
3t 2 XIIL Quss-
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XIIL Qw_ns-ru\:‘n 323 anfwered by Mr. Heath,

Say 14d. 18h. 29’ 144 (the time of half 2 mean lunation)
¢ % (the moon’s furface at moft feen enlightened) :: 10 days

(the time after conjunction with the fun) : —0 =

) 14765399
3386319 &e. parts of the moon’s furface then feen en-
lightened = 3245609437 acres; the moon’s whole furface

being 9584476353 acres. . ’

Put 2 = lunar mountain’s height =
A R = 3 furlongs,.x = 4 P, any inde-
finite part of thé cycloid's axis, then

BP =4/ax —xx, whofe fluxion is
22X 4 x and fluxion arch 458
WNAR— %X

.
q

= flux. MB = ;;-/7‘;%__—..;; , whenee flux. B + BP =

fux. MP =y = ;“/a-;-x’ whoft fluent y = A/gx X +

X x¥ x3 5x4 .
[ R o, | o w— es: put
"—36 ot Saaler o4 T L &c. by feries; p

. . . a .
. €= 12 x 3"1416, then it being known that x u/ = is.the flux..

of the cycloid’s arch, cy§~/ Ei will be the fluxion of a .
" curved furface, by the.rotation of the fpace A#.Y P about

. x? x3 x4
AP, whofe fluent found is 2ax — == — — — ——
) 6> 6oa 2244
5x*

=~ Fiomy — &c. % ¢ == the curved fuperficies; which when-,
aa aa _ 54a

x = a, becomes aq—22 2% 22
- 3 6 60 224 2880 ‘
*. Py - !. — L — —x-— —— ._5... — 6
62832 x2ax:2 F o ™ w2886 &c. x 63832
=aa x 11'3617 = 1022°553 acres, Or 1022 2. 2T, 848 p.-the:
quanticy of the hipar mountain’s furface requireds

— &¢..x

Solution
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Solution by Curiofus. .

Let s = farface, AP =x, PM=y, AM=1z, AB =<,

=12 X 314163 then will z= ;wlg, and s=c¢ x P M x

;cs/:-, but PAM=4/ax— xx v, whence s=cxAfaa—ax 4
. 3 : -

.;vaS. And 5= —2eva X a—x* 4+ ﬂu."vwx-s/i.

But (by rule 8 p. so Emerfon’s Fluxions) this fluent is =

e . ax
acA/ax+acar/aa—ax, becaufe v =;—/=;——’— . Whence

8 —ax
‘3 =_?.'°_;‘/'_“ X 7=t aconaxd acay/aa—ax,and

correted, s ="£££:‘;-—’£”" Vaa—ax +,2cv~q(ax___“3*’“;

-and when x= a, the whole furface = 3~ 8

cqa==x1'361692q.

C. Bumpkin’s folution, agreeing with the above, came too
late to be inferted; which are the only folutions that we
xeceived to this.queftion, except the propofer’s.

The PrizE %&snonv anfwered by his Excelleny
‘ , Sir Stately Stff,

“The equation of the curve defcribed by-the eagle, is 2%
au,l——n ,/a"”y""" . N
= T, computing x from the point
avhere the purfuit ended, y being an ordinate at right angles,

#=1, aiid 2 an invariable quantity to be determined. More-
over, if the variable diftance of the eagle and kite be = d,
-and the diftance of the kite from the poist where x begins
‘==z, and s and ¢ be the fine and cofine of 60°, we have, by

-z
4he nature of the curve, ,——nx=d, XX=—2zZX+2z4yy

=dd; and at the beginning of flight, when z =230°¢ yards,
cy=sx; at which time, as it i3 proved from thele threc
laft equations, 4 = s82°3 yards, the eagle’s diftance from
the kite at firft fettin§ out, ¥ = 331’2, ¥y = 573'6. Now by ~

- putting thefe values of x and y in the firft equation, @ is de-
termined = 967°1. ) .

At

'
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At the loweft poiat of the curve, s : g 2t 1 ¢ {- =d, and
sryitcd
of which, and the former equations, x and y are found cor-
refponding to that point; and then, by a fhort computation,
the eagle’s neareft approach to the ground = 117°8. Her
height above it when the chicken began to fall, is found =
119*7 (by means of the former equations, trigonometry, an
folving a cubit equation) and the eagle’s diftance from the
kite, at the fame inftant is found = 251°7 yards; and laftly,
the whole time of flight = 9°44 feconds.

N. B. The data fhould be corre@ted b writing, when after
5 feconds flying, inftead of, when after fome time fying:
The whole operation requires too much room to be inferte

at length. .E.F.¥ '

We wonder at fome perfons for fending critici(ms on the
impropriety of this queftion, who did not underftand one
ftep of the procefs in giving a folution : but like the author
af the fham doctrine of ultimators, and the Irith conjurer
who raifed the ghofts of departed quantities, prove to B
mere cyphers of mathematicians, whatever they may be 1o
their own clement.

The Prize of 12 Diaries avas awon by the above Anfwerers

and that of 8 by Mr. Baker.

The Parapox anfwered by C. Bumpkin only.

Put 7 = mafs of each ball, 2 the velocity of the friking
ball before the ftroke, aw its velocity after the ftroke, v'the
_velocity of the balls impelled, and ¢ = cof. angle made by
thepath of the ftriking ball with that of either of the im-
pelled balls; then maw + 2cmv will be the quantity of mo-
tion after impulfe = a, the quantity of motion before the
ftroke given. Moreover, maa = mww + 1muvv, as is
roved by Mr. Mac Laurin, in his Treatife of Fluxions, and
alfo by others. By which equations (expunging w) we get
a . .

":T%-f;’ and is a maximum ’when ¢ = &/%. From
whence it appears that the balls muft be laid about 2 inches
afunder, for the velocity, after the ftroke of a third ball, to

be the greateft poffible.
’ The

C £X—C
7” = x—z; therefore 2= ——I—J, by means

* The above fvlution will be evident by reading prob. 1 5 Simp.
Flux. p- s16. - '
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The Echpfes calculated for 1750, by
" Mr. John Smith. .

There will happen five eclipfes; three of the fun, and two
-of the moon, in the following order: The times and ap-
pearances according to the meridian of London. '

1. Of the moon, on friday June 8th, at 3 minutes paft 6
at night, vifible and total.*

_2. Of the fun, on friday June 22d, at 35min. paft 6 at
might, invifible.

3. Of the fun, on funday the 18th of Novembér,' §6 min,
in the moraing, 1nvifible, .

#. Of the moon, -on .fundaw{ Dec. ad, at 331 min. paft6in
the morning, vifible and total.{ .

5--Of the fun, on monday the r7th of December,.at
a7 min. paft 6 at night, invifible to any part of Europe.

The quantities of the vifible eclipfes are given by the

-above ingenious young artilt as foHows; which are very
-corre@, as appears by the calculations fent us by others.

A

* The lunar Eclipfe of the 8th of June ‘was obferved in Surry
-Street in the Strand, London, by Mz. Jobn Catlin, and Mr. Fames
- Short, F.R.S.
Fmerfion, or end of total darkaefs ‘oh. 4sm. os,
End of the eclipfe — - Yo §1 30

+ The total Eclipfe of the moon on the 2d of December, was
‘obferved in the Strand, London, (about s” of time W. of St. Paul’s,
and 29 W. of Grecnwich Cbfervatory) by Dr. Bevis and Ms. Fames
Short,

" A feufible penumbra  «= = gh, 32m. os.
The eclipfe judged tobegin = — 4 36 50
Total immerflon — — ~— § 36 $
Panerfion == == o= o~ 7 34 33

The end pot obferved. -

Diary Math, Vol 11, ~ D 4
L.



750

[Heath) -

LADIES DigRIES,

98

‘

A TABLE of the Moan eclipfed June 8th, at

night, total. Moon eclipfed Dec. 2d, morp. total.

il ~  |Beg.|Beg: &E.” End
Calculated by r0.d. _no.a.

b, wm.}r.m.Jh.m.'h.m.

. London 7163 259 39 41

Mr. J. Smith, MOocnaz. 7 1ci3 193 579 35
Mr. W. Sutton, d.c.pninm 7 cld 68 489 3<

Moon rifes to-

tally eclipfed i
8h, 16m. "
{Mr. Cowper, M MMMWMMVEQ;@.:
Emerfion
oht3am.
Mr.RalphHulfe, Ellworth-hall,Ch.7 25 . |9 9|9 34
’ : London * 7 48 1¢{8 529 54
. Carbonear, Newf.
Mr. Al. Man, < Bofton, New Eng;.
. Paris - 7 1418 209 2
L Rame 7 56l 2|9 14
Mr.Jof.Walker, Kettering 7 4l8 113 52l9 32

Mr, J. Hampfon,Leigh, Lancafhire i7 118 18l ol9 42
) With feveral other calculations fent,

End |Dury Dig. | Beg, |3eg.|Mid. End |End|Dur.| Dig.
’ qam Y lod.|

h. mh.mJ? ' |h. m|imth.m.bh.m,h,mth.m,] &
1a 49i3 33|15 38| 4 46fs 39/6 31)y 248 16j3 30031
10 43 4 4c); 3316 2sl7 188, 310 .
10 363 36/16 3| 4 365 346 227 11& QJz 33f20 56,
10 41 4 32|5 3206 207 88 7 20

4 35 296 177 58 4
10 43(3 26[16 29 5 1& 6 50 8 203 221 12,
10 4¢i3 36{16 4| 4 34|5 36|6 267 1518 173 4121

o sift s3l2 4313 324 34;

11 49p> 53T 41j2 303 32
10 §¢
IX 32} g
(0 4¢i3 3516 4 415 42!6 31{7. 208 238 4020 31
10 4913 38/16 23l 5 ol6 66 5sl7 4418 413 34221 15

of which thefk are the moft corre@.
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New Rueftions.. '

L Quesr. 325; & Mr. T. Cowper of W«éllin_gb‘g:fough.

Near Albion’s center,.in Northamptonthire,
Where bleating flocks-on every fide appear, = !
Stands * Wellingborough, T'known to ancient kings,
For mineral .waters, and falubrious fprings ; ’
Here wholefonge air, and a rich foil is-found;.
With crops luxariant here the fields abound. .
The fouth-eaft fide the river Nen glides through;
And fpires beyond admiring travellers view: .
Three neighbouring ones, which I fhall { here difclofe,
Shaded my cottage, as bright Pheebus rofe.. .- - .
Strait from my houfe, next Higham, o'er the plains,.
I meafured twenty-four of Gunter’s chains;
Where atTun-rife, on the folftitial days,
- Irchefter fpire obfcures the folar rays.
On February’s ’leventh, the rifing fun difplay’d,,
Ohn the Tame {pot, a.view of Rufhden’s thade. . ‘
If lines from» Rufhden, and from hence be drawn,
They will at Higham a right angle form.
Each fpire’s true diftance from my houfe explore,
Counting refraction minutes thirty-four..

* Lat. sa?20%, :

+ For the red wells, whofe famous fenative waters it’s faid wete
conducive to the conception of king Charles I1. when king Charles I.
and his royal confort the queen.vifited there ; when there was great
sefort of nobility to drink the waters, as there is of the country
inhabitants ac this day.. ‘

t With' Ischefter, the neareft, on Jan. the 6th, Rufhden, the:
.remoteft, on Feb. the 14th, and with Higham Ferrars on March.
the 13th, the center of the fun, at rifing, appeared in a right line
at Wellisgborough. .

H. QussTion 326, 5 Mr. Chirift. Mafon,. Surveyor to'
the Right Hon. the Earl of Notthampton.

™

,Suppofe the radius of our earthly fphere s
'To be four thoufand miles, or-very near; : .
Then fit materials let us next prepare, ; .

'To baild a pendant caftle in the air; »
Rais’d to fuch height, a ball let go from thence,
In falling takes the time found flies from hence, .. .-
- Ddaf Ingenious.
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Ingenious artifts, tell me what degree
The ball’s velocity at ground will be?
The different gravities next make appear,
Betwixt the ball below, and in the air?
If at the caftle we fuppofe an eye,

How far can that the diftant furface fpy?

' III. Ques=zion 327, &y Mr . W. Jégfon-qﬁLipcoln.

Required two general theorems, with their inveftigation
to determine the leaft triangle, and leaft cone, that wi
circomfcribe any fegment of an ellipfis, and fruftum of 2
fpheroid, when the dividing ordinate is patallel, and in any
given ratio to the conjugate axis?

1V. Questrox 328, & the Rev. Mr. Baker of Stickney,
Lincolnfhire.

To what height will an exhalation afcend, whofe fpecific
gravity is, at the. earth’s * furface, equal to half that o
commen air, but decreafes in the fub:r&piicate ratio of the
fpaces afcended ? :

* Fluxonienfis fays it maft be a mile, or fome diftance-from the-
furface, to make it confiftent.

V. QuesTron 326, fy Mr. J Powle of Salop.
Three fpheres of brufs in conta@®, whofe diameters are
8, 9, and 10 inches refpcctively, {upport a fourth fphere,
* weighing 12 pounds; what quantity of weight does each
fupporting fphere fuftain? :

VI, QuesTion 330, &y Upnorenfis.

To determine the path which 2 shi]ofopher muft defcribe,
pafing between two fires, at d diftance from each other,
and one fire 7 times as big as the other, {0 as to feel the

leaft heat poffible ?
VII:'%nsr;on 331, & Mr, Chrift. Mafon.

There are two bridges over two different channels, having
ood-gates underneath them; one has four gates, each 4 feet
3 inches wide ; the other has two, each 3 feet ¢ inches wide;
there is 100]. a year paid as water-fcot by lands which thefe
channels help to drain: A mean depth of 45 inches was taken:
at the .greater bridge, and 24 inches at the leffer; the beds -

of both channels are fuppofed to incline alike in theis level,
. . or

~

.
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or declivity; what part'of the 1ool., muft be allotted to each
channel, according to the proportion of water- which they
refpeively difcharge at the aferefaid depths? -

VIIL QuesTion 332, &y Mr. Powle.

An equation of a curve is. exprefled by y = — Xx
Nrr4xx.

(where X is\»t.hc hyper. log. of ) : Required an expreflion of
its area in finite terms.? :

1X. QuesTioN 333, 4 rhe Rev. Mr. Baker.

What is the content of a catk, whofe head and bung diax-
meters are 36 and 4o inches-refpedively, fuppofed to bé:
formed by the caffinan ellipfe revolving on its priacipal axe,.
which is juft four-thirds of the cafl’s length ? : i

. I

X. QuesTion-334, & Diator-Roffenfis,.
Three Irifh evidences; namely, a pedant, a prieft, and an~
alderman, offer their attendance to the plaintiff's attorney; .
. on a trial at Weftminfter-hall, for the réward of half a.
hogthead of wine ;. the pedant can drink it out by himfelf in
13 days, the prie{t in.10, and the alderman in. x5, when the
days are 12 hours long: Quere, in what time can the pe-
dant, prieft, and alderman~drink out the whole, drinkinﬁ .
together, when the days are 10 hours long? And what will .
be each evidence’s.thare ?

- XI. QussTion 335, by Maffer Dickey,

If 16 packs of cards and 3 packs of knaves are of equal:
value with ¢ packs of knaves and 4 packs of cards, what will:
- be the value of one pack of knaves?

The Pr1zE QuesTion, by Mr. Turner-of Brumpton,
near Rochetlter, . ‘

. Three towns, .4, B,C, at which make no wonder,
Seven, eight, and ten mules are exaétly afunder;

A thoufand good people in 4 live alert,~

In B and C two and three thoufand expert;

Religioufly bent, muft on Whitfield attend, )
And wou’d chufe Lim a place, a la mode, for that end ;.
Where muft he hold forth, that, in preaching to thofe,
All walking to hear him fhall wear out lealt fhoes?

Ddgj Queflionr:
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1751, -
Queftions anfwered.

1. QussTioN 32§ anfwered by the Pro/’oﬁ;r.

ET I, R, and H reprefent the fituation of the fpires;.
Irchefter, Ruthden, and Higham ; and #/, B, the places.
of obfervation at Wellingborough, and next it -
and Higham. The declination of ® on 6th of A R
Jan. lait at rifing was ao® 42’ §. with which the .
complement of lat. of Wellingborough 37° 40",
and @'s- zenith diftance 9o° 34’, I find (per
fpherics) the oppofite angle, or @’s azimuth
from V. when his center appears in the ho- ‘4
rizon = 124° 27’. In like manner, the ®@’s
apparent azimuth from N. at rifing, Feb. 14th B
- = 104° 29', the difference of thefe 19° 58" =
£ IWR. The @’s apparent amplitude March. /8
33th was 3° 7' N. Therefore the Z RWH = L
17° 36°. Sun’s apparent amplitude on the winter folltice &
39° 44", and on the 1xth of Feb. 15° 53’ 8. Confequently,
the £ IBH=42° 51’ and L RB H=19°0"; from whence,
with the meafured diftance B/ Sby lain trigonometry) # it
“is found = 2 miles, 1 furl. 29.pol. #R = 3m. 7£. 39p. and
W H = 3m. 6{. 19p. required.

Mr. William Sutton’s Anffwer to the fame. '
The vifible amplitudes of the fun, at rifing, viz:

Dec. 1cth 39° 45" ) From whence the diff. of amgll"
Jan.6th 34 25 (oo tudes from Jan, 6th to Feb. 14th=
Feb. 11th 15 48 20° 28' = Z RW 1. And the fom
XReb. 14th 13 57 of amplitudes from Feb. 14th;t0

Mar.13th 3 18  norith. Marchi3th=Z RWH=1;° 15’

Alfo diff. amplitudes in the right line from Wellingbo-
mughlt% }Rligham, between Dec. roth and Feb. rxth = 23 51°
=4 .

The diff, between ¥eb. xrth and r4this Z BRW =1° 51’y
from whence the ZHBR=19°¢", £ BIW = 5° 20", and
con{'cquefn.:tly W1=2am.1f 25p. WR = 3m.of. 13p. #.
=am. 7f. 9p. . L - .

The fame was curioufly anfwered by Mr. /. Bevif, Mr.
Roger Widger, and others,

' . : II. Quss-
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11, QL!ESTION. 35& anfwered by Mr, Chs, Turner,.
. the propofer. .

To find the height of the caftle. Let x = feconds required,
either in: the acceleration of a body
or velocity of found. propagated;.
b = 16v'x feet = acceleration of a-

" body the firft fecond, ¢ = 1142 feet
the diftance moved over by found
in a fecond. i _

- Then, bxx == ¢ s= caftle’s height,.

. ’ (4
per queftion.. Hences = 3=
feconds, and the degree of velocity
T41. :

- To find the proportion of gravity..
Let C{'fB = r = 4000 miles = radius.

. rr .. .
given, CA=s thenrr s 1 :: 45 bl being in a_reci-

procal proportion. If the weight upon the earth be unity,
the fame weight at the caftle will be g9 or as 100 to g9
mearly.

Laftly, taﬁ}dtb’e véguaﬁ, or tangent line AM. By36E.3,

‘and 47E. 1, AC* —~CM» = AM*. Hence AM = 350
miles and' 1745 yards.

Mr,.T. Cowper clegantly folved thie fame:.

Anfwered by Mr. Roger Widger of Plymouth.
Pﬁt a = 1142 feet fourd moves per fecond, 5 = 1677 feet
defcended by a heavy body in a fecond, » = dift. of the
caftle from the earth’s furface. Then, 6 : x:: x:

oA
fquare time of the falling body. As4:1::x: E = time .
of found returning, whence J -;- = i—;- per queft. Whenee

L a= ‘-'7’5 = 81087°917 &c. feet; the reft following as in the
above anfwer.

Mr. William Bevil of Harpfwell has calculated the fame
in the like manner. .

. : 1L Quss.

s
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III /QUESTION 327 anfwered by fbeprapa_/ér Mr. Jepfon.

Let AB=12a, CD=21b, G0 . {which.by the data will.
abways be a known quantit )"o, )52
=2y, GV or Gv=x, 0 l) Ov=x
'@ ¢. Then, by the propemes of the -

figure, VO : : A0 ; FO, viza .
x:!‘_c:a::a:;-_—._—;—FO X r
BF=a+—21-, AF_a—-xL_;Z»; 5y
and by (hc properties of an ellipfis,

.\'m 1 b6 5 a+\.‘::cxa——\‘_‘;c:

5 —-.;"__‘;% = EF, therefore EF \

. . i l"—
::b\/l'*—;‘--;—%'—jb & x:'c L a.n&VF x o

—_\, ——a
aa __x‘.‘-"-c —aa xe > —aa

—rEes sEc Now,byﬁm‘.As,. xx¢
Xt ol —aa B 1

s H —_—— VXN == = y; bue

c.x_b\/ = ~/x_—i'—51‘-—aa )3

xy is a' minimum by the queftion, v bxx ..._ﬁ'
: : *c¢i* —aa.

x4 . ..
or : is alfo a minimum, which in fluxions

xxX2ck4-ce—aa
iseasxE6oxdxt 4crx3x —4a 235 =0, v x* + 303+
2¢c—aq =0, OFr ¥x X 3¢x = 2aa—2cc, whence x =

J'a,aa 4-!5-5 = gﬁ, the thcorc:ﬂ for finding the lkealt tri-
angle. '
brdx? T
Again, let d=3'1416; and %
| gax 3°1410; 3 :?tc"——a*’

is a minimum. In fluxions x4 x = 4cx3x 4«

or

x;
x oV — gt
3cixdx —3latx?x = o, v x¥*=Egex S 3c —3at = o,
or x* = 4cx =34 —3c, whence x =434 +¢* FEac,
the theorem for finding the lealt cone.

This
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This gcntleman informs us that feveral ufeful corollaries
may be drawn from ‘the above gencral theorems, which he
Eyomlfed to communicate for gu lic benefit. And as we find

im exceedmglx well qualified, we fhall diftinguifh his per-
formances, with a due regard had to them. And we hope
no ingenious contributor will take offence at our preferring
what excels in this Diary, as it is the only means of im-
provement. ) ‘

The fame Queftion anfwered by Mr. William Bevil,

The ratio of the dividing ordinate to tlie conjugate being
'ven&élc‘ir diftance from.cach.other is.readily found, which
iftat® call 4, and let 2 = femistranfverfe, 4 = femi-

conjuggte of that ellipfis, and. x =9¥. Then, per conics,

aa ax aa
x:a::a:-;-:OF,a—-;:GF, x—-;-=FV’

aa:bb::aa—g:éﬁ Xaa-—“—‘-‘:EF‘,u
. XX aa: —0—d XX
4 ZI=% . X bo/xx—aa=HG,

i = Axx—aatxtd:
x xx—aa

3
thenxx " X ba/xx—aa = area A HVI or Hlv,
—aa . f N
‘which is 2 minimum fquared and put into fluxions, 4x3x +
11dxix 4 1ad2xn 4 4ddx X xx —aa—axx x x& W
= c. By redution, xx =t dx = 244, whence x = :

iV8aa+dd %= ;, a theorem for the leaft triangle.

: =4
Now put *2618 =¢; then = X xx — aa x 4bbe
-—aa . o

= the cene’s folidity, which, or __x_‘_a__'_ » iS 2 minimum.
Xx—aa '

In fluxions, and reduced, xx == adx = 344, whence 5 =

A3aa+dd =% d, atheorem for the lgall cone.

IV. Quesyiox 328 anfwered by the propofer, the Rev.
Mr. Baker, only. ,

63444 _ . foace

Put r = 4000 miles = earth’s radius,

~ 3
-afcended = x, air's denfity at the earth’s furface =d. Then,
per
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per que.&io'n, that ?1[ the vapour there will be =§4 And
o7 2 1T {8 §d : —— = its denfity at # height. ‘But from-
| 2X7 ) .
page 96th of Mr. Emetfon’s Fluxions, we have 4 x numbet

belonging to this log. ‘_:_ _:: p

d .

=—, which reduced, ac-.
2xT .

3re

— —lg=

cording to the nature of logarithms, gives iy
L x, whence, by a table of logarithins, * = 7763 miles, the
height required. . :
V. Question 329 anfwered-by Mr. Widgx.'
For want of room for the procefs, we only infert the:
) 6'06r4)pounds fup~-C 87

aumbers, viz. 4 372696 ¢ ported bythed g ¢ inch. diameter..
» '2°669 ) globe of - 10) :

Mr. Powle, the propofer, did not fend us his folution, ass
he propofed. . ' :

VI. QuesTion 330 anfwered by Waltonienfis..

Let F be the greater fire,  times bigger than f the leffer;.

d = F.f, their diftance. .
At acy diftance, draw 4B parallel to,
Ff, then, fince the philofopler-muft pafs:
every line 4B, we have oaly to find that. Vg

ﬁom therein, at which. if he ftood ftitk

e thould feel the leaft heat poffible from @
" boththefires. Suppofe Pto be thatpointy, #
and drawing: P§_.L Ff; call FQ, x; f

I «

. . n .

PQ, 7 lhen-x.x+]’ -+ d—ﬂ' + Jy’

exprefling the heat of both fires, muft be a minimum; y being:
gwcn, or fome conftant quantity, while x is- variable, the.

uc:i:ion made =o will always fhew the relation betwixt x
and J. .

s B

. . i mamix
The fluxion of this expreflion, when y =o, is- % +
¥ — X dn¥ .
2d "4 =0, where ¥ = ——— ; whence - i3 the

—x 1+nT I4n7T

Qh'rofophcr’s diftance from. the leaft firé, diré@ly betwint
i ” both:
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-both fires, moving along the curve-Pyp, to be roafted on both
fides alike. Mr. Poavic’s folution gives the fame; the bear
emitted being dire@ly as the-two fires, #nd inverfly as the
dquares of their diftance.

Mr. Setton and Mr. Bevil fent us their folutions,

N. B. The.point . being found for the vertex of the curve,
-and Fp and fp being in a given ratio to each other, if any
-other diftances from the curve to the greater or lefler fires, .

PF and Pf; be fuppofed in the fame ratio, the path.of the
«<urve will be.a circle, as.obferved by Fluxionenfis, -

VII. QUESTION 331 anfwered by Britannicus. ‘

200 inches, the breadth of the greater channel by 45 its
»depth = gczo fquare inches the arca.of the fection; "and go
7inches the breadth of the lefer channel, by 24 its breadth =
a160 fquare inches the .area of its {aion; the velocity of
swater moving along each channel is as the {quare roots of its
-depth, refpectively, viz. as 4/45 = %708 and V24 =489

fere; therefore gooo x.6'708 and 2160 x 4'899, Or 60372 an

10582 the momenta, :are nearly as the water refpectively
edifcharged by each channel, in the fame time; therefore the
- .greater channel pays 851, 15.8d.42338, and the leffer 14l
.183. 3d. 73544, required.

AN.B. Greater . 881, r3s. { are the propofer’s numb,

Lefler } Bridge Ix 7 {who {ent no procefs.
a00 ©

Qur ingenious friend Mr. Hulfe, correfponding with the
<propofer, has fent us 881.'14s. and 111,65, nearly, for each
,Eri 8¢ t0.pay ; corredting the propofer’s numbers,

VIIL QuesTion 332 anfwered by Newtonienfis,

. Xxx
s therefore yx=—"2""_ " and fluent
Nrr4zxx YV 19r—+xx

rof];- =X«rr=4 xx — 5, whence (p. 58 Emerfon’s Flux.)

“Since y =

. . x” . A
;=X’Vr.r+xx= =N rr4xx = ’_,r_f_ L XX 3
. x XNVIr+ XX A rrgxx
y——— rrx .
and s = Vrr<4xx 4 fluent =—xz==—x; and fluent
XN rr4xx

'

rrx
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rre X

rexx

or
syrr+3x W gopri?

. ';' +v 1;-!';3-’-' . Therefore the fluent of

by the table is =f'—I‘-x log.-
Xx‘;; -

b ——— i

Nrr 4 xx

—_—, 2°3024 r rr =4 xx
x' —1./rr Xt —_— X log. : +~/——-—x‘ .
" W. B. There is no more difficulty where furds are coa-
cerned, the procefs being the fame as in fimple quantities,

Mr. Powle fends X — 1.4/ rr 4 %5 + 230857 x log.

rtborrtxs
[

= area.*

1X. QuasTion 333 anfuered by the Propofer oniy.

:_ Let F, f; be the foci of bh; gener. ellipfe, BG=5,CE=5,

=2, 31416=p, AF
¢ =1z,

P

=r, =u,
=«, BC=y. Then,
figure, vt —z* = E

x

63+zz, . Z=Vf0’—tb’,
and r=4v? 4 14%; and, be-
caufe FGfo: AFxDF,
and x* 4+ y*'= FG*, alfo
2z42> 4+ y* =GF*, by
elliptic property ; therefore
¥ Ay xaz 4\ Ayt =
r2. Hence y*.= #r* +4z¢ + S23x 4 42747 — 327 =
2z%— 1%, is the equation of the curve, But'wheny=4,.
shen, per queft. ¥ 4+ 2 =nv, = x=nv—z. And fubfti-
tuting the above valuesof r, %, y, and , in the faid equation,
b —n2b —anhr—h
ny — p4 v

we get, by redo&ion, v* +

>
P ymray) whence, in the prefent cafe, v = 12148, or

32'9267, which laft walue is the true,.bécaufe v cannot be
fefs than & Hence we have 7= 73208365, 2 = 184955 ; and
. . . ) “by

® Mr. Powle’s luent is right, and Newtonienfis’s would be the
farae if the latter part of it wera drawn into 7 ‘as it ought.
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by fubflitut. for the known quaatitiesy* =#/a* +bx +c*x*
—d—cx—x*, Wherefore py*x = px4/a® +bx & c3x*
—dpx —cp Xy — px?x = the fluxicn of folidity between

. N . 2
A and F; whofe ﬂ\xent, when properly correed, is -z—ﬂ—:#

Caemi—————— g bp  gatc?—b?
X pyar +bx+crxt — 474+ -—-gc—;-——xpxhyp.log.

2c2x+b4acha +ox+crx?

Y rr —dpx—4fepx* — §px3,
which, when x = BF, will be 5445°9815 inches. Again,
putting x = FH, y= HK, ard procceding as before, we
getpy x=pxaa* —bx+c'x*—dpx + cpix —pxix =
the fluxion of the folidity between F and €, which differs from
the other fluxion in nothing but the figns, confequently its

- crx-b —_—
correét fluent is difcovered to be 24 Xxpya*=bx+crx

cl

abp aarcip—brp
+ 4c? + 8c3

z:‘x—b+:;2sc/:x:1-}—b.\'+c‘x‘_dpx+%‘.pxz —3px3

= 2a116'2054 when x = CF. Hence, the content of the

i . (ale . 195°4758 o
whole cafk in {wine } gallons {‘9.38'637.78 9.E.I

% hyp. log.

X. QuesTi0N 334 anfwersd by Mr. Steph. Hodges of
Wellingborough. '
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Tée fame anfwered by Mr. Will, Smith, a¢ Churchdown,

o near Gloucelter.
\ .

_ Put x =time they will all drink it in? ra x 12 = r44 =y,

12x 30 =120 =4, 12 X 15 = h, w = half the hogfhead.

Sav, ciaw i x: 2 diaw s i X s x s ¥

Vetwiixi—sdiwiixi—sbrwii x5,

the feveral fhgres collected = 1‘:_—” + :sf + -wa = aw,

Whence x = Tciq-sfddm = 48 hours when the day is 12

hours ;:;4 days 8 hours when the day is xo hours.
all, ~ gall.

2

v C14%) pedant’s 10'§

Hence {+%% ¢ prieft's % Share < 12°6 % asabove,
Y alderman’s® { 84:

Mr. William Dod, of Brampton, in Cumberland, folved
the fame, exadly to the truth, and fo did feveral others.

X1. QuesTioN 335 anfwered by Mgfler Billy Branch,
" of Rochefter,

If 10 p. cards + 3 p. knaves = ¢ p. knaves + 4 p. cards.
Then, by reducion, 6 packs of knaves is of'equal value with
6 packs of cards; whence the value of a pack of knaves is
only a pack of cards. .

The Prize QusTion gnfwered by Newtanienfis.

Let A, B, C, be the three towns, D the place of mectiog
fought; and fuppofe any of the diftances, = -
as AD 1o be given, and with the radius A
A D, defcribe the circular arcch G Dz H,
and let EDF be a tangent at D; draw
ADm, and take D » infinitely fmall, und
draw the lines BD, Ba, C%, Cn, and
‘with the radii 87, Cn, defcribe the fmall
arcs n¢, 11f; then De is the increment of
BD, and Df the decrement of CD.
" Let BD=x;CD=y, 4D =z, and
a, b, c, three given numbers 2, 3, 4, In
preportion as per queftion, (40co people
fiving in the town /4, as:the author informs me, inftead of
oo the printed number) fo that ax 4 by +cz may be a

‘ o o © minimum,
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minimum. Then, fince z xs fuppofed conﬂant, we have

¢’+U—o, andax_.—br, orx*—_y t b :a 'Inthe

two right-angled triangles Dnc, an, whofe common hy-

pothenufe is Dn, itisas De( (—] s.Dne:s.Dnf
a3 but LDne=-¢e 3»:, and LDnf=

me or mDC. Whence s. BDm ssmDC :: b: a,

s.CDm _ s.BDm
and ” = .
After the fame manner it may be proved, that if y be fup-
s.CDm _s.CDB

pofed conftant, = s o when ax + by
a c
+czis a min, 2CP7% _ . BDm _5.CDB 1y
- 4 b ¢
fore, if s. CDm = v, then 50 s.BDm, and Ev =

8. CDm + B Dm their fum. Tberefore the problem comes
to this, To find the £ CDm awbhofe fine is vy and L BDm

whefe fine is g-v, So that £ - v may be the fine of the fum
CDm + BDm. And £ G'Dm is eafily found by Mr.
Heath’s method in the Diary 1738.

N.B. L CDm is nearly 2¢°,

Now, all the parts of A 4 BC being given, together with
the angles at I; all the diftances 4 BD €D are ealily
found, viz. AD = 2’6, BD = 502, D = 4'64. (See
Ronayne, prob 11 p. 363.) ‘

_ The fame anfwered by Waltonienfis.
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. Then. b.times BP plus ¢ times CP be- 4 -
Ing a minimum, 4 times mp, the incre-
ment of BP, will be equal to ¢ times
P, the decrement of CP; therefore,
the right-angled triangles ./ Pr, APs,
vde by Jetting fall the perpendiculars
17, A5, being refpe&ively fimilar to the
imall right-angled triangles Ppu, p P,
the fine of the angle .7Pr, or CPd, will
betp thatof L A Ps,or BPd,as btoc. .
In like manner it is proved, that the fine yal &
of LCPys is tothat of L CPd, as ato
b. Whence it follows, that if a A £EFG be conftru&ed,
whofe fides FG, EF, and £G, are as a, b, and ¢ refpec-
tively, and two circular arcs defcribed without A 4BC,
one upon the fide BC, capable of the £ E, and the other
upon 4C, capable of the £ G, the fupplement of thofe arcs,
when completed into circles, will interfe@ each other at the
point P fought: And .4 P will be found = 2°596 miles, B P
-= 5'ocg, CP=19'623. Q.E.F. ) .
CoroLLARY. If @, 4, and ¢ be equal, then two fegments
of circles defcribed within the A 4/ BC, on any two fcales,
each capable of an angle of 120°, will interfe& at the point
required, according to ‘Mr. Simpfon’s new do&rine and ap-
lication of Fluxians, p. 26 and 27. He has inferted and
olved this our queftion at p. 505 of his do&trine aforefaid.

. Mr. H. Fepfon fent his folution, which, with Dr. Quihus’s
and two or three more were all the folutions we received.

The Prize of 12 Diaries awas won by Newtonienfis, and
that of 8 by Dr.Quibus.

- The Echpfes calculated for 1751, by
' - Mr. William Sutton. :

There will happ'en four eclipfes, two of the fun, and two

of the moon, in the following order: The times and ap-
arapg‘el(s of the vifible ones according to the meridian of
arwick.

r. The fun eclipfed on tuefday'May 14th, at 41 minutes
in ‘the mornirig, apparent time of conjunéion in the moor's
orbit; will be central and total to the eaftern parts of Afia
'b'ounéx’ng"on America; but invifible at London, or to any
part ofEuropc. . ‘ .-

i . The
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2. The moon eclipfed wednefday May 29th, at one in the
morning. v

’ h. m.
Beginning 28th May 11 44 P. M. ") apparent time.
Middleagth = — 126 AM.§ pigies eclipfed on the
Eeipric opppofic. 1 32 fouth fidz 107 47
Duration — — 3 24 .

) Beg. | Mid.{ End |Dur]Dig.-
Calculated by h. g‘z h. m.Jh. m.Jhon o
London 12 21| 2 3| 3 43 '
. Mr. Randles, < Barbadoes 8 28 10 1011 53 2310 3:
- Wem, Shropfh.1z 11| 1 53! 3 33

Mr. Hulfe, Cheger - to28|1 o 3 321 4l .

London 11 58, 1 38 3 1;§; 1810 1¢

Mr. Cowper, %Wellingboro. tr 56 1 35 3 14f l [

3. Sun eclipfed on thurfday November ;th, at 57 minutes
ta the morning, equal time of ‘conjun&ion in the moon’s
orbit; invifible at London, but will be a ccnural eclipfe to
fome parts of the globe.

4. The moon eclipfed on thurfday November 21ft,-at gb.
45 m. equal time,
Begini h. m. .

ginni — 826 reat time. ., .
gﬁ I“{ dlpns : pi- appa

chipdic oppofit. 9 54
Ed — ~— 1x10
Duration — 3 24

Digits eclipfed on the narch fide
8% 27

Calculated by Eegmi‘"g"fng ')!;'lx']‘,?lg
London 1830l 9 salix 1 ;

Peterfburgh  frx 612 28p 1 3
Mr. Randles, 9 1 ifop, -7 53| 9 510 37| 44]8 23
Wem, Shropfh 8 20| 9 42,1t 4 ;
Mr. Hulfe, Chefter 8 20| 9 4811 x6|: 568 4
Mr. Cowper, Wellingberought 8 13} 9 3630 5912 4618 38

With others, which for want of roem we age obliged
to omit. ) =

Eey New
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New Queftions.

I. QuesTiow 337, & Mr. T. Cowper of Wellinz-
: borough, Surveyor, .

The latitude explore,
And time laft winter, when
Day broke exa& at four, .
And the fun rofc at ten?

1. QuesTiow 338, & Mr. William Leighton.

Two perfons, .4 and B, playing at hazard, .4 wins from
B a certain number of guineas, confilling of three places,
whofe digits are in arithmeticdl progreflion, in fuch manner,
that, if the number of guineas be divided by the fum of their
digits, the quotient will be 48; and, if from the faid num-
ber of guineas you take 1g8, the digits will be inverted:
Quere the number of guincas wen?

III. QuesTioN 339, oy Mr. William Bevil,

From what height muft a ball of 4 ounces weight fall, to
have 495 pounds ferce, on an inclining plane, whofe angle

of incidence is 40° ¢

IV. QuesTioN 340, &y- Mr. Davis, Teacker of the
Mathematies, at Painfwick, Gloucefter(hire.
~ -
In lutitude of forty-eight,
A monument ftood tall and Rraight,
‘Which finifh’d was o'ty firft of June,
At five o'clock i"th’ afiernoon; -
When, by repeated trials made,
" The length of its extended fhade
~ " “Was found in ratio to its height,
- As ninety-two to tqu.t‘Y“-Clght; L
And, where its bafe with earth did join,
An angle form’d of ninety-nine?
‘What was the Julian period then?
If "twas erected fince, and when?
Or, if before erected found, .
How many years have fince gone round ?

QuEs-
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V. QuesTion 341, Ay Mr. Bevil,

Two men bought an equal number of fucep, aad it being
demanded of them what they gave a-picee for cach parcel
it was anfwered, that if the number of thecp cach of us

bought be feverally multiplied by g and '-;—5, 49 being re-

fpeQively added to and fubtra@ed from each produd, both
the fur and remainder will be equal to the fquare of the
number of fhillings given for cach refpeétive parcel; How
mai\y fheep did each perfon buy ? And.what did each parcel
colt:

VI.QuesTion 342, by Mr. Steph. Hodges, the younger.

In an excifeman’s round,
An oblong ciftern’s fourd, :
The {um of one fide and ong ¢nd being given,
With diag’nal below,
The contents you're to thow,
Whofe breadth’s to the depth twenty-five is to feven.

84 inches.= the fum of ore Jide and one end. 6o = the
diagonal, -

in Shropthire,

.

VII. QuesTioN 343, &y AMr. John Randle, of Wem,

!

A gentleman has a piece of ground in form of a geome-
trical fquare, the difference betwern whoit fides and dia-

onal is 10 poles ; he would convert two-thirds of the area
into a garden of an oQagonal form, but would have a fith-
pond at the center of the gurden, in the form of an equilae
teral triangle, whofe area mult be equal five pales .Required
“the ‘lie;Sgth of each lide of the garden, and of cach fide of the
N‘ 4 ’ . .

VIIL. QuesTioN 344, & Upnorenfis.
To determine the fides of the leaft right-angled triangle in
whole numbers, whofe legs are in proportion as 7 to 11?

IX. QuEsTI1ON 345, &y XporovporormuPainog,

lf.akboqkfgll‘er buys a copy for 3x1. Yazs 211, for paper,
211, for printing 500 impreflions, and 10l. for advertifemencs

- and
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other contingent expences, amounting in all to 731. and fells
100 Looks yearly of the hiftory, at ss. each: What is his

ain per cent. allowing compound intereft, for the time he
ies out of his money?

The PrizeE QUESTION, &y Mr, T.Cowper, of Wel-

lingborough, .S"urwyor.

Admit the moon, on the 17th of February, 1750, rofe four
minutes fooner in the latitude 51° 32’ north, than in the
latitude 52° 20’ north, and was obferved to come upon the
meridian in the former latitude on the fame morning 42
minutes after four, and the preceding morning 54 minutes
after three; from whence her Jongitude and latitude at rifing,
un-the latitude of 53° 33’, are required? .

1752
' Queflions anfwered.

1. QussTioN 337 anfwered by Mr. T. Cowper, the
propofer.

UT @ ={ine @’s alcenfional difference, 60°; 5 =finehour
- from 6, at day-break, or 30°; 4= fine ®’s depreffion
at 18%; and x and y the fine and cofine of the latitude : alfo
¢ and v the fine and cofine of ®’s declination : By fphesics
bvy 4+ ¢x =d and ex = avy, and fubftituting avy for ex in

the firft equation vy = = i 3 And alfo in the other equa-

. d :
_tion putting ~—— for vy, and we have ex = ;%; there-
1—a

fore d = ‘0308074 = cof. fum of Jat. and fun’s declin.

a+ob
88° 15’ 48%. And ; IZ d = *4221252 the cof, of their diff.

or 6,% 1’ 52”. Hence the lat. 76° 38’ 50%, and declin. 12°
36' 587; nearly agreeing with Mr, Gibbons’s anfwes.

THEOREM,
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THEOREM. As the fum of the fines of the fun’s afcenfional
difference and arch of time from day-break to fix-o'clock, is
to the fine of the fun’s depreflion at day-break, fo is the
verfed fine of the arch of time from fun-rife to noon, to the
fine of the meridian ahitude; and fo is the verféd fine of the
time from midnight to fun-rife, to the fine of the fun’s de-
preflion at midnight. o

Mr. William Bevil has curioufly ard concifely folved the
fame, exa@ly agreeing with the above.. We wifh we had
‘more room, to infert all he {ends us.

The fame folved by Mr. Charles Smith of Rugby.

Put r and # for the cofines of the hour angles from mid-
night till day-break, and from fun-rife till poon, refpetively;
d=cof. of 108° = Z @, [ fee fig. p. 126] x and y = fine _am{
cof. of the required latitude ; z and z = thofe of declination,
Then, in fpheric triangles @ PZ and 0Z P, by common
‘theorems, rzy & ux = d, and n2y — a2 =0, from whence

— = ‘03C3 = cof. 88° 15’ 48” the
e 03¢3072 = cof, 88° 15’ 4

fum of lat. and declin. and zy 4 ax =4 x :_-:::

=cof 65° 1’ s2” the diff. Hence the lat. 78° 38' 507 N. and
the declin. 11° 36’ 58 S. (anfwering to 7sh Feb.) required;
proving the truth of Mr: Coavper's anfwer, |

_ Mr. Fotn Ab, Mr. Sutton, Mr. Williar: Spicer, Mr. Tames
Terey, Mr. Charles Mafon, Obadiak Wittam of Wtithy, Mr.
William Cottam at his Grace the Duke of Norfolk’s, and fi-
veral others, folved the fame.

1. QuEsTION 338 anfwered by Mr. Rich. Gibbons.

Let x, y, and z reprefent _the three digits ; then, by the
. N - - T . LV e o

gueﬁlan, we have x 4 z = 2, iyt = 48, and
09x —992Z = 198; whence x =4, y =3, and z =1z; allo
number of guineas 432, required. .

N. B. This queftion is the 21ft of the Mifcellznea Curiofa
Math;_vol. L. inverted. ‘

a.,

Philotheores, putting a = 198, ¢ = 48, makes x = o8 X

zy—ux =d x

=-432115

c—4 44
———— == — =43 whence the number = 431.
; 37 T H 43

| Mr. 72/eph Orotard folved the fame; alfo Mr. Jobn Fifb
of Dartford, and feveral others. .
1L QuEs-
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IIL. QussTion 339 alfw:redb Mr, Jobn Afh.

Ecce homo!

As fine 40° : rad. :: 49°67 pounds force : 77°2728 pounds.
the momentum or force o% the falling body = . Put n.for'
the given weight = “25 pounds, and x for the required

height ; then, by the laws of motion, -';:-— will be the velo-

city of the ball arrived at the plane of the horizon; and (if
Defaguliers’s experiment, Philof. Tranfalions, No. 375,

p. 269, can be depended on)‘ we have ¢/x = % s whence »

3. .
= 57 = 9553°7 feet, required.
Mr. Richard Gibbons folves this queftion in the fame man-
ner: Thus ,
As the fine of the angle of incidence 40° : 49°67 pounds-
force :: rad. : 7(7'27‘3 pounds force on the plane of the ho-
rizon, being let fall fron1 the fame height. By Dr. Defagu-
liers’s experiments, an heavy body defcending four feet wilf -
have twice the quantity of motion it had when it began to
fall (i €. we obferve at the end.of one {‘oatﬂallm) the time
of its falling half a fecond. Now, the force is always as the
velocity and quantity of matter, . e. 4/Ipace x matter, per-
pendicularly defcended ; putting 7= 77'273 the momentum,.
perpendicularly defcended; ¢ =o'25 pounds the quantity
of the ball; and s = fpace required to run through: Then

*
gV's = m; whence ¢/s = 71, and s =1'-'T= 9553'7 feer,
as before ? ‘
ore.

We received numerous other learned folutions to the fore-
going queftion. Mr. Harland Wid, of Whithy, makes the
diftance to be defcended by the ball no lefs than 386622-4536¢
feet, or 73’223 miles; and fome about as far as from the
moon’s orbit. :

A Diary-Critic, obferving our remark in laft year's Diary
where Newtonienfis points out an wupropriety in propofing
thefe fort of queltions, endeavours to make the difcovery his
own, and is very angry at our ignorance, that we fhould
fuffer fuch a queftion to be printed (fee London Gazettcer °
for Dec. 23, 1750). Burt he thould have fir{t confidered, that
Mr. John Turxer and the Rev. Mr. Baker, who {olved a like
queltion (in Diary 1750), the propofer Ms. Bevil (in Diary
1753), and Mr. Landsn(in the {fume Diary, and in \vh:ltlt;

calle
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~called Gentleman’s Diary), are equally culpable: Though
he frequently borrows inventions and obfervations, and bor-
fowed our own remark from the’ place above-mentioned,
See our prize queftion for the Diary 1750, inferted in 2 late
Jbook of fluxions, p. 505.
70 a famous Dollor, on his Difeoveries,
So modern ’pothecaries, taught the art
By dodtors bills to play the docor’s parr,
Bold in the practice of miftaken rulcs,
Prefcribe, apply, and call their maiters fools !
Pore.
Mr. Landen alfo. who refined upon Mr, Turner's and Mr.
Baker's folution to a queftion of this kind latt fear, now
.detefts our modern philofophers; but firft fuw the remark
that we inferted froni Neavtonsenfis.
The relative forces of falling bodies being as the 4/1pace
- x.quantity of master, perpendicularly defcended (4. e. as the
reftangle of the velocity and matter) it will follow, that
o and x, diftances defcended by two balls, whofe weights
I

I

are W and av, will have forces, as o™ X IV to XTar, that
is, when I is at reft, it will have no force in comparifon
with the force of a at any diftance defcended: which js
contrary to what is fuppofed in the 321t and 339th diary
queitions, where force compounded of weight of matter and
velocity, is fuppofed equal to 2 degree of preflure of matter
aofufpended, tho’ at rett.

IV. QuesT. 340 arfwered by the propofer, Myr. Davis.
Let 2 ( reprefent the monument, .78 the fhade’s length,

H O the horizon; then LOH®

= fun’s alt. The fides 45 1o

BCas g2 1028, an%f{dll&'r; ' -
99° By trigon. LOHA O = a5

3'937” fun’s alt. and allowing 17’ I

377 for fun’s femi-diam. and re- : B 0

fraction, 25°0' 37" — 17’ 374 =
24° 43" = fun’s true alr.
Now, from comp. lat. 42° ¢, comp. fun’s alr. 65° 15, and
‘l:lou][ angl_cnfr&mfnooﬁ 06f 3 h. = 7.2:, tl:;l cgm;;]emen: °6€ ﬁm;s
eclin, wi ound 69° 53’ 267, a eclin. 20 34",
-which anfwers to ¥ 29° 38’ }he fun’s place in the ecliptic,
or longitude from o 59° 38'; and, by making proportion,
1 ﬁr’:d, une 1ft, 5hours P.”M. annou 965 aote chriftum, the
_ fun’s place is ¥ 299 38’ o, as may be proved from Lead-
betéter ds tables ; being the time when the monument was
ereted.

Mr.
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-Mr. Charles Mafonm, jun. of Sapperton, Gloucefl.rjbire,
fends us word, that the above folution was done by him,

though fent us in Mr. Davis’s name.

Some make the time long before creation, when there were
no men to build; and others in the time of the firft Chinefe
emperors, who reigned before the European time of creation.

" V.QuesTioN 341 anfwered by the propofer, Mr. Bevil,
sof Harplwell, near Gainfborough, Lincolafhire.

Tt happened, through hafte or inadvertency, that this
queftion wanted a word or two to make it properly under-
ftood, which are now fupplied in contrary chara&ers: Tayo
men hought an equal number of fheep ; and it being dervanded
of them avkat they gave a-piece for their theep in each parcel,
it aas anfrered, thaty if the number of fheep ea:/,-p of us

- bouglt be feverally multiplied by -:—i and i—-‘-;, 49 being re-

Svedtively added to or fubtracted from each prodult, both the
Sum and revicinder avill be equal 10 the fyuare of the fhillings

© given a-picce for {heep in each refpedtive parcel. How many
Sheep did each perfon buy?  And avhat did each parce! coff, at
the cheapett price? for fo every man would buy. Or, 1t had
been better propofed, Tavo men bought an equal number of
Jbeep and logs, &e to diftinguith one parcel, and the price
of each hog and iheep in each parcel, the better from one
another. "

Put x = number of fheep; then :—4,\' + 19 and i—‘,\' —49

are fquare nwinbers, whofe roots are the fhillings a-piece the
fbeep in each relpe@ive parcel (of different value, though
equal number) coft.

But a [quare number, mukiplied by a {quare number, will
produce a {quare pumber. The expreflions being muluplied

refpedtively by 9 and 4, two {quare numbers will be 1;-';—5,‘

-+ 441, and 22_17@_\. — 196, whofe diffcrence is 637.

To find tws fquare numbers Faving that difference.

RuLk. Refolve the given difference into an}v two facors;
then the half fum and half QLﬁ'crencc'of thofe factors will be
the fides of the fquares having the difference given : 637 =

+13 . —
~—9—1—=3|,and49 3 =13
will

13x49 = 7x91. Therefore =
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will be the fides of the fquares: Confequently ':—;x'-i-.tg X9

= 317, and :—; — 49 X 4 = 18*; from either of which eqﬁa-

ti;ons: x = 65 the number of fheep: And, confequently, :—; pd
_ 31 54 ‘ 3

6s -'I- 49 = 5 and py X 65 —‘49 = Whofe fquare

roots are 2+ and ';8-, or 10s. 4d. and gs. the fheep coft a-

. .3
piece, in each parcel of 65: whence 65 x 1cs. 4d. = 331,
118. 8d. one parcel coft; and 65 x 9s. = 29l. ss. the other
parcel coft : the true anfwer.

The fame method may be purfued with the fators 7 x 91 :
= 637, when tlie fides of the {quares will be 49 and 42, and

the number of fheep in each parcel 245'; confequently % )

and —4;3', or 16s.8d. and 21s. the fheep in each parcel coft

a-piece, and 2571, 5s. and a04l. 35. 4d. the price of each
parcel ; being dearer, and therefore not the true anfwer.

VI. QuesTion 342 anfwered by Mr. Jofeph Orchard

.. of Gofport.

Given 4B+ 4D =84 = a3 AE =6o=4d; and 2L

”. : A
-— 0.0 cm . T e AN e . aleae AD

Diary Math, Vol I Ff - breaded 5
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breadth ; the length is 48; and depth 10°08; whence the

65312 ale } gallons.

content 75403 wine

Mr. T. Cowper folves it tri&onometrically: As 6o : 84 2
cof. 45° ; cof. 837 8 half.the diff. of £Ls; confequently the £Ls.
are §3° 8 and 362 52/ : Whence the length 48; breadth 36;
depth z0'c8; and content 8°x buthels.

Mr. Fifbh, of Dartford, by a fhort procc.f's, folved this
queftion, and finds the leagth, breadth, and depth of the
ciftern, exadtly as above.

Mr. . Bevil, of Harpfawell ; Ms. Randle, of Wem, Shrep-
Mire ; and Mr. Samuel Smith, of Cambden, Glouceflerfbire,
allo folved it: as did Obadiab Wittam, of Whitby.; Mr. Hep-
binfon Farmer; Mr. William Cottam, at his Grace the Duke
of Norfolk’s; and others, ' ’

Vil. Questiox 343 anfwered by Mr. Orchard,

Let 4= 10 the difference between the fide and djagonal
of the fquare; then T 4472 x d = the fide of the fquare ;
two-thirds of the ﬁl;nare of which are 3885618 &c. =the
area of the oftagonal garden: And, if x be the fide thereof,
then xx x 48284 &c. = 3835618 &c. the faid area (/z¢ Pa/- .

. v vy /3885018 &C. o
Ia‘dmmf?r S, P 24), % 3-7-\/'-————‘4,8284 &, = 89707 poles,

each fide of the garden: And each fide of the pond is 2 \/‘-;/5—3
= 3°398 poles required.

Mr. 7. Cowper anfwers it thus, very concifely and ele-

100

gantly: As3—a4/2:10::10: ey 582°842696 5

two-thirds of which = 388561797 = area of the oftagonal

. "~ /3188561707 _ .
garden; then J PTTIYY T 89707 poles, the fide thereof ;

,and 3398 = fide of the triangular pond.

Obadiah Tl’itt:('m. folyed the fame in an dc%am. manner ; fo
did Mr. Cotramm, at his Grace the Duke of Norfolk’s, and
fovcral others, . ' o

.. . VILQysse
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VIII. QuEsTiON 344 anfwered by Upnorenfis, the pro-
. . pofers only.

-1, To find two fuch fquare numbers, whofe roots may

reprefent one leg and the hypothenufe of a right-angled tri-
angle; and the difference of thofe fquares to be a {quare

_number, whole root may reprefent the other leg.

Pat x for one leg, or fide of the fquare, x ~ 4 for the hy-

: 'Ebthenufe, or fide of the other fquare ; then the fquares will

e denoted by xx and xx + 2xd - dd, whofe differcacg will

A_}w;zxd-k dd=3x 4 dxd=yy for the {quare of the other
e

g. by queftion. Tt is evident, that 2x++¢ and d muit
be fquare numbers. Let 2x +d =, then the leg x=%x

"#—d, and hypothenufe x +d=%xn—d. Now, if rr=n,

sr=d,thenixrr 4 s5* —Ixrr—s\* =rrss=yy, per
47 E. 1. and, by tranfpofition and-redu&ion, 77 F ss1* =

-~ qrrssrr—ssv. Whence we have this theorem: 275

and rr — ss will exprefs the legs of a right-angled triangle,
and rr - ss the hypothedufe, 7~ and' s being affumed: any
sativmat or whel numbers ae pieafure, _
THe ratio of the legs, as 7 to r1, being given fo far as'in
whole numbers (for, exadtly given, it would be no queftion,

* and an impoflible one, if the fum of their fquarcs werc not a

fquare) by a trial ar two, r will be found = 34, and s =1,
by the theorem; when'the complete ratio of the legs will be
7 to 113, the neareft to-the given numbers, and the cor-

* refponding hypothenufé as x3¥, four tithes which values will

—

be 28, 45, and 53, the fides of the leaft right-angled tyi-
angle, in-whole npmpbers, required. See p. 186 of Dodfon’s
Mathemarticat Repofitory, requiring two numbers in the
c(;;nplete ratio of 8 to 15, the fum of whofe fquares (hall be
a fquare pumber ; where the required is given, and a fuper-
fluous theorem that finds the numbers 576 to 1c80, being 72

- times 8-to 15; whereas ‘2, 3, 4, 5, &c. 8.to 15, had been a

dire& anfwer, And there was no way to propofe this quef-

tion, but as it was propﬁ’{%i,“wjthout §ivin what was re-

gﬁ;red {or to \he fame effedt) “or ’eHe pfopofing an impoffi-
ity. o

N. B. The foregoing anfwers a feandalovs and falfe adver-

‘tifement in'the London Gazetteer of Dec. 13, 17350,

Ffa " IX.QuEs-
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1X. QuEsTioN 345 aisfwered by Upnorenfis.

The bookfeller buys an annuity of 25).a vear, to continue
five years, for 73}..réady money—To find his gain per-cent.
‘according to the allowance of componnd interett. , -

the annuitv.

a ). ; R RN
r (= (rl. and its intereft for one time or year.
Let g : b .
¢ € % Cthe number of times the annuity is to be paid.
z )~ Jthe whole amount of the annuity’s pref. worth.
Say,- S . .o

: a-. : R y .t
7irita: prefent worth of 2 payable at the end of 1{¥ tinje.

RRTET :’ £ prefent worth af 2 pakyableat the end of 2d time.
[ Y o . : o meew
a . - . - - ». .

rixii ’—f‘; prefent worth of # payable at the end of ydtime.

. o - - M (XN

th

Confeq. —“—, prefent worth of # payable attheend qf ¢ time.
Fhe fum of all which £
1. |~——e .} thewholeprafent

a: T

) progrcﬂxonuls.-’- I ph—1x a_ . 4' worth.of alk the

p ; . ¢ © ) paymeéngs ‘of a,

&e. -7, multip. into a, [ r—zxr ) from 110 £ tindes.
’ . . °

relb

'_ [l R [
Yor, if z be the greatett term, « the leaft, and » the ratio,

T—a: 3 s
| T the .{um,
univerfally. ’ Do e b e o
S T N SRS PR T e A ST
. The aforefaid equation reduces t0.27 ;1 R i
" == o3 in which, according to Dr: Halley, if # the number cf
yvears be great, 40 cr upwards, and the rate of intereft be

. high, 1 +? will .be mearly, or more accurately ’z +4

r any term decrecd by the mext le(jk;r, >

—

t ’ '
ol ca e a . :
ey xﬂ;,.the: \jﬁlu.ew,of'r,. when_r—?—;-;-%—; will }t.e ex-
ceedingly. near the value of the reverfion, which, if it be

called x, then 1+ —

ficiently. See Dr. Halley's method, at p. 23 and 34 appendix
1o Sheravin's Logaritims. But # the years being fmall, thli§
, : rule

will approaéhthe value ‘of 7 fuf-
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- rule fails; in which cafe, if ‘-'z—’"‘ +l-—:=3v-, and t-—_:—;:b,

then t + 8 —4/b5— 35y is fufficiently ejual to r, and will
ftill be nearer the truth, as ¢ the yeats be of the Tmaller
value, the fmall error being always in excels; viz, r==1 4

2 . ) .
b — bxb=—2x Q' T — 1. And; putting capitals
for the logarithms of quantities denoted by fmall leteers,
A+T—7 _ B+L.b—zxd—rx_
"—7_‘_—:——- D, and 2 - E;
“ r=1+45—¢; and confequemly r—y=pbf—e=
*21094 &c. the rate of intereft of 1l. per year, and 21l. 1s.
x04d. for 100l. a year, bookfeller’s profit,

M. Flitcon_elegantly confiders z paid down as a principal
put to intercft, whofe account at fir(t year'send =z r; when,
@ becoming due, z7—a is the principal running on; which,

rawn'into r, is s 7* — ar the amount at fecond year’s cnd ;
and, @ beiag again paid, zr* — 4 — ¢ will be the principal
running on; which at the end of five years will be zr5 —
art—ard—ar* —ar— a=o principal running on: the
bookfeller then being repaid all his money at firt 1aid out,
with the intereft thereof running on as a principal ; confe-
quently the value of r in this equation fhews the rate of in-
terelt as before. :

N.B. The fum of all the terms, except the firft, = 4 x
75—y
r—ix

then 2 x

» by the univerfal rule aforefaid for fumming geome-
P -

T .
el A hich
reduces to 37 —z 4 4 x rS 4 a=o the fame equation with
the firft.
Mr. Terey of Portfinouth, Mr. Alexaunder Rowve, Mr. Fobn
oney of Redruth, Gornwall, and fome others, folved this
queition.

trical progreflions ; and - zr5 — 2 x

The Prize QuesTioN anfiwered by the Propsfer,

Put ¢ = co-tang. 539 32/, 7 = co-tang. 52? 20, x =fine,
and y = cof. of the D’s afcenfional diff. in lat. 51° 32’ 5 5 =<
fine, and ¢ == cof. of the diff. betwcen the afcen. diff, = 1¢;
then will ¢x 4 ry = fine of agce‘v_v{'. diff. in lat, 52° 20", Kobv.

8 I 7
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by fpheric trigon. as x:# :: x : fx =tang. D’s declination.
Again, 137 :: cx-l‘;_.ry :Tex 4 Tsy; hence tx=Tcx +
Tsyyie { = ‘;7—.;—6-'= 1°6808489 the co-tang. of D’s
afcenf, diff. (in lat. §1° 32') = 30° 45’.. Hence her declin. is
found = 22° 64'. Then, to right afcen. @ 341° 12 add 250°
30’ (= time )’s fouthing) the fum, rejeing 360°, will be
231° 42 = rif%ht afcen. ) at fouthing. ‘By the rule of propor-
tion, the diff. of right afcen. from ) ’srifing to fouthing =
1° 584 ; confequently her right afcen. at rifing, in lat. s1°
32', is =229° 434'. Thus, having her right afcen. and declin.
1 find her true place to be m, 23° 7' 1%, lat. 3° 38’ 27" S.

Obadiah Wittam, of Whithy, (whofe letter followed one we
received from Mr. Harland I¥id on the fame fubje@t) makes
the moon’s longitude 1M 23° 44’ 30% and her lat. 3¢ 29’ 307 -
8. which is not the truth: Confequenly Mr. 7, Cowper,
the propofer, claims the prize, he having no competitor.

We approve Mr. Hilliam Cottam’s method, at his Grace
the Duke of Norfolk’s, who makes )’s long. M 22° 36' 257,
and lat. 2° 55’ 234 S. allowing for the moon’s parallax and
refraction at rifing—whofe anfwer hiad been -very near the
propofer’s, had he not made a fmall overfight in his tabular
computation.

The Prize of 12 Diaries avas avon by Mr. T. Cowper, and
that of 8 by Mr. C. Mafon.

The Echpfes calculated for 1752; bf
Mr. Ralph Hulfe.

Therc will be but two eclipfes of the fun for this prefent
«nd both invifible, as tollows:

1. On Saturday May 2d, at 6h. at night. At the Bay of
}ilonduras, in North America, the fun will be totally eclipfed
jn 23° of ¥. The beginning 4h. som. Middle 6h.om. End
7h. 34m. Total duration 3h. 4m. Digits eclipfed 12° 8'.

2. On Friday November 17th, at 2 morn. At Carpemaria, .
i» Sourh America, at 6 h. 6m. in the morning, the fun'is feen
+clipled 14° of m lat. 16° N. long. 143°. E. gh. s2m. where
1t will appear very formidable to its inhabitants. The begin.
ch. 28m. Middle 2b.zm., End zh.36m. ‘Total Dur. 3h. 6m.
Digits eclipfed 12° 4%,

Beg. |Mid| End Dur.
Mr. Al. Man, London, May ad 5 52
Jamaica, Nov. 17th |11 44|t 2c{2z 483 4|10 45
Boften 10 3¢ir 44l $02 2¢| 6135

, ' ' Mr.
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Mr. Fobn Child, of Barnet, Hertfordfbire,-fends us his
obfervations on the moon’s eclipfe that happened on funday
Dec. 2d, 1750, in the morning, by a clock exadly fet.

End of tot. darknefs 7' 14%1
Dark — — — 1 383

By which our aftronomical tables may be proved.

: . m.
.| Beginning — — 4 36&1 -
Barnet, Hertford. Jchg. total darknefs 5 361. app. time, -

Of the Alteration of the Slj/e.

By 365 days, 6 hours, the mean Julian year, teing long
reckoned for 165d. sh. 48m. 54s. 4xth. and 27 fourths, the
year by the fun, according to Dr. Halley, ((ee Palladium,
1750, p. 53.) The account of time has eac year run a-head
of time by the fun 1rm. ss. 18th. 33 fourths, or44m. 21s.
1ath. 12 fourths, every 4 years, and confequently 3d.’1h.
ssm. 23s. 40th. in 400: And fo from the council of Nice,
when the kalendar was fettled, in the year 315, to this pre-
fent year 17352, being 1427 years, the time by account is
forward of that by the fun 10d. 231, 43m. and therefare
11 days is left out of account in this month [September the
3d being accounted the 14th day] as the moft convenient for
reducing the kalendar or year to its firft eftablithed order.
And for keeping the fhorteft and longeft days (or the folftices)

- and alfo the days of 12 hours long (or the equinoxes) on the
- fame nominal days of the month for the future, it is ordained
- by a¢t of parliament, that every fourth hundred year is to
confilt of 366 days as ufual, but all other whole hundred
" years of 365 days orly: The Years between which whole
undreds to be common_and biffextile as formerly, and the
date of the year henceforward to begin on the Hr(t of Ja-
nuary [inflead of the 25th of March.]™ .

Neww - Queftions.

L QuesTion 347, & Mr. T. Cowper of Welliné-
. borough, Surveyor. )

‘By a meand’ring limpid brook, = = °
In the blithe month of May,

Early one morn a walk I took, .
And did fome land furvey:

Trian-

-
P
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“Triangular its form I found,
The bafe, then meafur’d o’er,

On horizontal verdant ground,
Made perclies thirty-four.

¥rom midft the perpendicular,
The bafe’s ends I view,

And find the angle forming there,
Diegrees jult ninety-two.

The vertex angle I behold
Juft fifty-five degrees,

From whence the unknown fides are told,
Axd acres, if you pleafe.

IL. QussTioN 348, &y Mr. James Terey of Portfmoyth.

The greateft {pheroid, and parab’lic conoid, Cy
Infcrib’d in a cone are by art,
From whence as below*, the conteats you’re to fhow,
Of each feparate folid apart. .
* Diam, of cone’s bafe = 35 inches, and its altitade = 30 inches.

111.Ques 108 349, by Mr, Obadiah Wittam, of Whitby.

On what two days of the year 1752 will the fun rife at the
fame inftant of time at Peterfburgh and Jerufalem?

1V. QuesTion 350, &y Mr. William Honnor.

Required a theorem for determining the length of a lever
of the firft kind (fuppofed of no weight) capable of bein
divided into two brachias, y the greater, and x the leffer, (§
that ™ —x™ = y” x x"; on whoft ends two_given weights
being fufpended, w the greater, and v the leffer, fhall equi-

poize each other?

V. QuesTton 351, & Taptinos.

In a right-angled triangle, there is given the diftance
from the angle at the bafe to the center of an infcribed
circle 4 chains: and if it be J)rolonrrcd 2 chains further it will
touch the cathetus: To find the fides? .

VI. QuesTioN 552, &y Mr. Randles.

A gentleman has an orchard of fruit trees, one-half of the
trees bearing apples, one-fourth pears, one-fixth plumbs,
and 50 of them bearing cherries: How mapy fruit trees in

all grow in the faid orchard?
) VIL QuEs-
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VII. QuesTion 353, & Taptinos.

Tn a'plain triangle there is given the re&angle of the fides
195, the reftangle of the fegmerits of the bafe 45, and the
-'perpendicular 12; to fid the fides. = - , .

VIII. (luss'r"lonis.;%' by Ph.iloﬂler;ogl._i' | :

Given the area of the greateft trapezium that can be in-
fcribed in an apolonian parabola, whofe abfciffa and femi-
ordinate are as 3 to 2, equal.256: Required the dinsenfions
of the parabola and trapezium.by a fimple equation.’

IX. %2;31'1. 355, 6)‘ Anng;'ap::ej;:ﬁs Holy in Heax:t,'Egor.

There are two cities in the fame parallel of latitude, whofe
difference of longitude is 144> 15’, and their diftance in the
arch of a great circle 679774 ftatute miles: Required their
latitude, and what day of the vear the fun rifes to the one
city exa&ly at the fame time he fets to the other?

X. Question 356, b Mr. John Williams, of Mold,
. in Flnthire, . o

.- A gerntleman would ‘make a corn mill fo be turned by a

_rurrent of water that runs a tun in-a minote, and has 16 feet

" fall or perpendicular defcent: It is required to know the
diameter of the water-whecl, fo that the ifluing water inay
give the wheel the greatcft power, or force poflible ?

X1 vssﬁ'ong;y,"by the Rew. Mr, Baker, of Stickaey,
o - | Lincolnfhire, L

Let 4 BCE reprefent a compound barometer, filled with
“mercury from B to C, and with water from C to £: How
then mult the bores of the two tubes .4/BCF, ind FE K be
-adjufted, or proportioned, fo that the fcale of variation in
the lefler 'tuge of this barometer may be to the common
fcale, as 10 to 12 [ See the fig. to the folution.]

* XII, QuesTion 358, & Upnorenfis.

. *To determine the folidity and fuperficies of an. [y
-elliptical ring*, of agy dimenfions (¢ the'conjugate. |
.and ¢ the tranfverfc inches) the fubftance. filling
whofe periphery is circular of p inches diameter? -~ 7,

2 : XIIL Quess
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XIII. QussTion 3;9, & Honorius.

Mifs's apron grown fhort, fhe is full of complaint,
ad to merit your pity fhe looks like a faint! .,
On the floor falls her tea ; then her {greams yoamay
And fainting fhe finks in a fit on the chair.
Mamma for the dodtor, immegia.tely fends, -,
Who, in honour to mif3, in his chariot attends;
He examines her pulfe, and appearing fo wife,
Defeants on the languifhing looks of her eyes—
Bat alas | neither {pirits, nor Jetting mifs ﬁood,
Specifics, nor preaching, are found to do good:
Fora furgeon came in, who the caufe did declare,
And the do&tor’s finefle; and his art made appear.
Mamma now was told Mifs’s hoop was 100 fmall,
Therein lay her grievance, diforder, and.all; .
The queftion was alk’d— Polly fighing, reply’d,
A French hoop will cure me, and fo will a bride.
A hoog of the fafhion to cure her difeafe, .
Extends from her center quite round to her krees :
In the right and left wing a French placket * is made,
- 'T'o her elbows advancing, and forms a parade,
Mifs Polly to church now, or play ca repair,
And wherever fhe goes is admi’d foi her air !
At the fight of a beaw, how her heare beass afasms £ |
While the winds fwell her pride, and her legs tell their
Her hidden perfections the krows will invite, = [charms:
Or enfnare the beholder, fhould chance give them fight.
By the pow’r of her hoop Polly fteps into fame,
By out-priding the reft fhe conceals her own fhame;
I the country fhe reigns o’er the {quire and the clown,
" Q’er the lords and the fops fhe’s triamphant in town.
Her hoop is the fectet—and if ybu would know
What it holds with her petticoat, feek from below{. -

® Opens and fbuts, Jorms a pair of bellows, and rifes and
Jalls by the means of firings or bowlings. :

+ Form of the boop is the lower fraflum of an ellipfoid,
avith its vertex next the head.

Tranfoerfe } diams. {:; i“l’"} above, {:; incb, } below.

Conjugate.
‘ Altitude of the fruftum 13 inches.
< Fyom the lower part of the hoop’s circumference to the bot-
tom of the petticoat, the form ir an elliptic cylinder, by the
petticoat banging nearly /)erpe»a’itular Sfrom thenre ; the al-
titude of which elliptical cylinder is 18 inches : Quire the
content of the whole concavity in wine gallcns ? -
-Tte

bear,
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The Prize QUESTION, By )povovuovormubames.

Archimedes, the renowned mathematician of Sicily, once
bathing himfelf, obferved the water to rife fo much higher
on his going into the bath.” Iy was frcm thence he firft took
the hint for meafuring the folidities of all irregular bodies,
not meafurable by the known rules of art; and alfo for
- determining the diferent fpecific gravities of bodies. For,

being tranfported ‘with the difcovery, he came out of the
bath, forgetting he was naked, and ran home, crying out,
Evpna, Evprxa, fignifying, / bave found it; and, after-
wards, difcovered the quantity of filver mixed wirh the gold
in King Hiero’s crown, which the workman confefitd. :

It is propofed to determine by the beft method, the neareft
fuperficial content in inches of a modern mathematician, of
a middle age, wci%hing 160 pounds avoirdupois, being naked,
all his parts middle-fized, and meanly proportioned ; and his
mufcles not rigidly fwelled, nor yet quite unbraced?

N.B. The fame rule will hold good for iale or female
menfuration; and man and woman being microcofms, ex-
preflions of many elegant and ufeful curves may thence be
difcovered ; and fevera] impsovements made in tie re@ifica-
tions of curve lines, and quadrature of curvilinear fpaces;
befides cubation of feveral importantifolids; whofe forms of'
fluxions, with their fluents, we éhall infert 1a our new Har~
mionia Menfyrarum.

New Paradoxes.

. Paravox I. by Mr. Honnor,
A trufs of hay weighing but half a hundred weight in a

fcale, weighed two hundred weight ftuck upon the end of a
fork carried on Hodge's fhoulder : How could that be 2

Paravox II. & Mr, James Callingridge.
How can a mechanic fina fquare hole with a round file? -

and 61l up an oval hole with a round ftopper?

T e
*

Bucfions
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1753 -
Queflions anfwered. |

I Qﬁ: sT. 347 anfwered by Mr. Terey of Portfmouth.

LET.ABC be the triangle; then on'the bafe £ B (per
.23 Euc. 3) defcribe two {fegments. . - o
of a circle, 4C B and A H B, contain-
ing the given angles; through the
eenters 1§1E draw DG alfo draw
P H,EC to the L CK; and let fall
CGand HF Lsto GD. By trigo-
nometry, 4D =D H =1j'0104=0a; -
AE = EC = 209531 = b3 ID =
593651 =c; [E =1r9035 =d. Put \/
¥ =CK, then(by 47Euc. 1) aa—cc B
—cx—ixx=bb—dd+2dx—xx

= (G = HF; hence x =12c+ 44 ==

Vixb—axbta+aic+d:

= 32'5340 =CK; whence

— ; :
KI=115243 AC= 3572043 CB = 37°8036; and the area
=3a. 1r. 33078 p. required. _

Mr. WWidd’s folution agrees. Mr. F, Holden folves it by
the fame method, and brings out the fame corret numbers’;
with which Mt. 7. {super’s folution, by another method,
exaltly agrees,  Philstheros folved it. .

. The fame anfwered by Nichol Dixon of Blackwell,

Put ¢t =tangeat L. 4CB=55°, and T= tangent L 4H B
=92% and 26 =/ B =34 poles, y = HK=HC(, x= K,
the diftance from the L (& to the nuddlel of the bafe.
A

+.v

Then, by trigorf'om_ctry‘, asy:ixii bdxt ‘= tan-

gent LZKHBjandyix::b—x: b—-:—x=tangent angle

AHK: Now, by prob. 8 p. 21 of Mr. Emerfon’s excellent
‘ Tngo-
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br—xr  2b aby
y* ",f"’, '},:,..l,: + x?

=7'; and, by the fame reafoning,,

Trigonometry, As 1 —

i g
3 3 -0 _ 20 _2_ 1

which equations y = , T r ‘1' X = 1: But rad.
divided by the tangent = co-tangent- Thercfore ¥y o=

2 X CO-Lanyentl §5% — Cu-ldugeht 92¥ X ;b =16"2666; hence
AC = 35°718,G B = 37804, and area = 3a. 1r. 33°c6 p. &¢.

. Mr. Fofeph Orchard, of Gqﬁmﬂ, pueting b and x as above,
tang L AHB = g2°* = —v, tang, L zﬂ.b‘_t, rad I,

makes the tangents of the refpe&ive angles

2b

bb-l-:«v
———‘—"l————'— r, the equations brought
4yy—0bb + xx ’ quan 8

out of fra&ions, the former muldplied by ¢ and the latter

by v; and, taking the fum of both, we get.av+ 7 x 26 =
o4t

= -y, and

3uvty, whence y = X zb 16'2665, whencethe area

as before.

Mr. Bevil folves it bv the fame mz2thod, whofe numbers
cxaltly agree; as do the folutions of Mr. Stephon Hartley,
Mr. Cottam, at his Grace the Duke of Notfoﬁ\ s, Mr. Ghu.
Smith, Mr. Riclard Gibbons, Mr. Fohn Wigglefworth,
Mr. ]alm Crofs, and Yome others.®

. QuesTioN 5484nﬁwrad/) Mr. §.Orchard, B3 iting-
‘ maﬁei and Tmcber ¢f'the Mathematics at Gofport
Let (‘6'_ a =30 inches, 4E =25 =33 inches, m =

852, and KC = x.- AThen KG = 0

a—x; andpcrﬁm AsG(,A GKP, -

arbisa—x: s xﬁ"PX
Z\Q
ner comcs. PKX 4O =TN* = JE e
Mx 7— Tllen8mbéx-—g—g. 75380 \\
= the fnhdlty of the fpheroid, which, DE
of ax — :;\, is a- maxhntm. In .
) fluxios

* A conltruction is given in p. 333 Britifh Oracle.

Diary Math. Vol. 1L Gg
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fluxions aa x — axx= o, whence x =}a. Again, let GbL
20X

=LI=x; perfim. As GAC and GHI a:b:: ax:—_—

= HI; per conics :c:‘—‘-b—";i 1t a—x (=LC): 465

. L)
x ax—xx_ pn~, ; then 8mbbx x.a—x)

aa . . aa i
folidity, wh.:ch, or aax—agex + %, B2 Maximuo. In
fluxions aax — 4axx 4 3x*x =o; whence x=7Ta. Thefe
values of x fubftituted in the maximums, and dimenfions, by
proper theorems for the fegments and fruftums, the content
of each folid, with the rauo they are in, are cxhibited in
the following table, by Mr. Fofepb Orchard.

is the conoid’s

Generating Tines from] Ratio of each folid] Content off
the cone’s axis | tothe cone. |each folid.
GHL 4 712°677
LHK . sl 890'847
K HC fpheroid. 277 : 34 4810°575
_CHBC | 16 1 2850°712
AHB 2 356'338
" fum = wholé cone. 54 | 962115

Philotheros folved it. Mr. Terey’s folution: He puts 4E
=b=1s5, CG = a = 30, and z = 78539, &c. when the

cone’s folidity =T bbaz =8 = g621°0274.

1. Then put CK =x: Asa: §t: a=x: - b=
P@; bat PO X AE =0 diam. fpheroid; whence its con-
bbax—bbxx

. . a
ax—13xx =0, and x =}a, by writing which value in the
above expreffion, its content = § of § =4 conteat of the cone.

2. 70 find C L.(N is the center of the {pheroid) NG : VX
e NK:NI;ie ja:%a::%a:vsa=NI Whence
LI= }a, 1K =xa. By fluxions, content of the {pheroidal

a—XxX

tent = X ¥z, is & max. when in fluxions,

accxx  Feex?
fegment =—-T—-—-I-;'—- x z; for ¢ put §a; force, 4553

and for x, #a; then the fegment // X F = 3% of S, and {
ment HCF = 43 of &. T 010 Mne Jegr
‘3. 70
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3. To find the greateff parab. conoid BLD. Let LC =bx,
—~bx

then LG=LI=a—x; fay,a:b :: 2a—2x: z—aia—"—

= H I, and per known property, @ — x : 25 x4

_xxsz
a
5';“--3 tox e ii.’if_".::.ﬂ.é"_" = BD*; whence the con-

tent BLD —’-5-5—5—5-“:3!—5-’5- X Z, a max. from whence,
a

by fluxions, x=32=CL, and LG = Ta confequently,
.the conta®, in this cafe, cuts off 3 of the axis, viz. /C, the
the fame as of the fpheroid : For x put J4, and the convid
BHLFD=§ofS.

4. Conoid HLF =$bbx $az=1} of S =a139'006.

s {(sand4) BHLFD — HLF=BHFD =%of S=
6414'0182.

6 Cone HGF =14 of §: Confequently, fruftom A HFE
= 1% of S =6770'3516.

7. (4 3nd 6) cone HG F — conoid H LF = folid HGFL .
= oy of § ='712°6687.

; 8. (2and 4) conoid HLF —-fcgment HKF =folid HKFL
= ¢x of § =890'83s8.

9. (2 and 5) frattim BHFD — fegment HCF = fohd
HCFDB = #yof S= 28506748.

10. (5 and 6) fruﬂum AHFE —fruftam BHFD = folxd
HABDEF =<y of S =356'3343. W.W.R.

Mr. Thomas Co'wper s folution and numbers are very cor-
redt, as they alwaysare: Sois Mr.Z ames Hartley's folution,
Mr. Bevil's, Mr. F. Holden's, Mr, Charles Smith’s, Mr.- Wit-

lian: Gottant's, and thofe by fome others, who are every one
complete artifts,

11I. QussT. 349 anfwererl by Mr. T. Cowper, Teacher
of the Mathematics, at Wellingborough.

By Dr. Halley's altronomical tables, lat. of Peterfburgh =
60°, lat; of- Jerufalem = 31° 55 , thexr d| of lon7 = 5°.
Puta:tang 60°, b =tang. 31° 55', and s andc._ ine and
cof. s°, a.lfox_.nng. fuo’s dcclmmon Then, by fpherical
1rxgonometrv, 1:a :: x:ax = fine afcenfional diff. at

Gga Peterf—
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Peterfburgh ; cof =wvi1—a*x*;alox:brix: 11:_6_-_—-
foe afcenfional diff. at Jerufalem. But acx— /4 —atstx?

e
=l 0r ac—bxx=s41—a*x?: Therefore, a*c?x? —
.alv:.x* +brxd =4 —g2tx? o1 (_bc«.aufc 1—.1’+4:')
.f
“'\’— 45 BCCad =3
zaﬁcv -l-& x*=ys*; whencex '+b*-—zabo

v?

But writing v = fnc fen's dcclmat on, we hav I—o1 =
5 2452 R

, or 29! = =°0I1219I4

a*+b*—za0c @ +b*—zbac
= the verfed fine of 8° 57’ 21" = twice the fun’s declina:ion;
«wnt«.qucmly the fun's declin. = 4° 2§’ 404 couc{pondmg(o
the 26th of I\bruny 2nd the zoth of Murch and ‘the it
of Ay l;_.,u"t :ad the 23d of Scptember, oSS WVCR.

M* FobA Dear. *y foand the fame » Mr: Thomas e of
Cylerindcheql, Lincolylira, flved iv: Alo Philetlecrss.

N. Dizon's 441{/190’. .

Let B be Peterfburgh, / Jeruﬁnlem, P lhe\polq, by Gor-
dow’s Geographical Grammar, L£P =
"8'°"5’- 1-..57 16’y L DBPI=

23', the diff. lorg. Let BQO =9° be .B.'/', N
perpendicuiar Yo A7, then” (9-"5 tke. ( i SH
plm.e of ke fun at rifing. " In the tn- r l 5 . \-

,angle BPI, s given /xP P!, and £
te ind’ trc L B=16y° 54", frcm whence

tike 9o, and you have £ PB @. Then
dn the qyadumahruogle BPQ there is gwemBJ’ 36° 357,
Zh 70° 54, to find P -the comp. of the fun's de«.hn. =
84° 53', whence the fun’s deelin. == 59 7. And the days
cotr dent therqgto are the g2d of Murch and the 28th of
Auguit, 0. 8. on which the fun will rife at both Maces nearly
‘at the fame time. W,W.R.

Mr. Widd, the propofer’s fo]unon, gives the fame days.

Mr. Fames Harll-y of Yarum, folves it thus: Lat. Jeru-
falem = 32° 30/, tang. = /; ht Pererfburgh = 60° 4, tang,
=T;-diff. of meridy= 3° 3c*; let its fine = s, rad. = 1, azdd
x..tang fun’ sdcchn. Then 1 :2:: ERRED Again, t>.+:

s Q
=X 10 4¢”, anfwering to

HEEE 7": 1, whcnce

the 1t and 17th of March and the 3d and xgth ofSepxcmBe:,
0.8. W.W.R.

Mr. Cottam brings out the fame days, and fo ddcs Mr. F,
Haldcu, by making the fun’s declination 3° 8" 15 Fordxirs

.
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did not give the latitudes of Jerufalem and Peterfburgh that
we m:ight fee. the anfwer from different authorities of thofe
Tatitudes. A geotleman (without name) with a large figure
ftuck on with a wafer, alfo folved it 5® 6’ 44" declination.

1V. QuestroN 350 anfwered by Mr, James Hartley
" of Yarum,

Take R= .,'% = the ratio of the given weights.. Then,
Ry = x; and the given equation will become y”— Ry =

R"y*", which being reduced, we have the following theor.
4

. RI’ M2 N
m is greater than= 7, =y.
1 — R™

- When": m=2x, R*+ R =1. Here R i limited, and y

iadcterminate..

i . -— X} —~—m
e js lefs than 27, then 1— R

R
“Mr. John Honey, of Redrut, in Cornwall, Jolves it thus :
. Put N=ilength of the lever, and s =av 4 v, then x =
m,m__ Nm,m " .8
%’3, and’.a-A-:l";alfoN - N7 V2ol
: . r ) K
D §

\ .
SARTT My M R BN

per queftion; reduced N=

ot . { -
length required.
. ' -
. . " ap® ™ —— 0|2 211
Mx. Charles Smith's theorem is —oe — = ;] ’
) ‘_’” T~ %

w

. =y+x. Who fays, if m=13; and

x=-z"; that p 4+ x = A ;l-q-‘-’—wi x4 2,
. oo v, Yo, w,
M. F. Holden, Mr. Priffon, Mt. Rab, Butler, Pkilothcoros,.
and fome athers, concifely folved the fame, V. Qui
. QuUESs-

Y
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V. QussTion 351 anfwered by Mr. Jofeph Orchard,
, of Gofport.

\. Geometrical conftauions of cProblems being always valu~

able, where they are to be had, we in-- o i

fert wne conftrodtion firft, as follows:

Draw 4D =6, making 4Q = 4, and

O D =1; through 0 draw E'F, art right

angles ta #D, making OE =0 F = ’b

draw .48 and .4C through F and E, and

BC through D perpendicular to .43t

Then 4B ( willbe the triangle required,

as is evident; which is the greateft of g

demonftration. . : .
Calculation : In A AOF wehave 40 =4, OF = 2, whence:

AF=¥20= 245 PFerlim.irtangles, 4§z A0 : :,{ia.,:

AB =%, Pertrigon.tang. £ F.40=1, and (per fchol: te
Vs R ,

prop. 2 of Mr, Emerfon’s Elements of Trigonometny) tang..

4L BAT =rang. 3 LFAO =¥, 1 (radi) :-:—’S(AB) 1

IFA

16 _' 20 . . " X
4:BC= 7t and 6= V;,.gh;ﬁdes'aggxggggxgcqql

rogreffion, and are, .4 B = 5366, BC= 7°158, aed 4C =
3'91‘84. W.IW.R. Wih which Mr. 7., zﬁ’{/ezx’g? of Gofberton:
{chool,. in Lincoln/bire, and Mr. Widd's folutjons agree._ "

Mr. Thomas Cowper, ‘Teacher of the Mathematics, at #e/-
lingborough, computes_thus: Put x = fine, and y = cofine-
L DAB = LDOH;then1:4::x:4x=0I=0H.
i - PR LR TR NS W
Andz:2:y:au=0H, « —; * =5, the tangent of
L 04l =126°33' s4'27; whence 4B = 57665618, BC=
7°%554168, and AL =8943271. W.IW. R,

Mr. Cottam anfwers it el??amly inthe fame numberss as
likewile does Mr. Fokp Williams, Mr. James' Hariley of
Yarum, Mr. William Bevil, Mr. Robert Butler, Mr. Hol-
ling fworth, Mr. F. Helden, Mr. Riclard Gibbonr; B Gim.
Fateof Hull; Mg Fabmwddung, (who conftrudts the folutian)
Mr. illiam Honner, our old frignd Mr. Fobs Ramfrys-(ma-
thematician and enigmatift) -Mr. Fobn Haulpfon, Mr. 4lex.
Roe, Mr. Fofeph. Hilditeh, Mr..Brownbridge; Ms.» foHinf,
Mr. Stephen Hartley, Mr: Honey; and, in a beautiful and
incomparable hand-writing, Mr. Thomas Huntley (Blvedthe -
fame 1a latin &@ian ;- as-he-has done-maoy other problems
. S in
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in our Diary, fit for pofterity to look it) putting at the bot-
tom of his-elegant latin letteryDnbarnrBarfondix, incomitatn
Oxonienfi, pridie kalgndag a1i menfiy, arno 13582

Mr.gg/i:plr Orckard, Mr. Thomas Allen, Mr. Cha. Smith,
Mir, Pho. Conbipir, M. Fanres TereyyMr.. James Hartley, Mr,
Hm. Bewil, Mr. Helden, ‘and lome othersy add to the walu®
:and corre@nefs of their performances by propriety of diction,
-and hand-writing, being ¢lear, full, and coacife ; from whofe
compofitions we f}nd pleafure to colle&;_ as we do to engou-
rage all ufefuland corre@’correfpondents inr generdl, e
a

'Vf'; UESTION 3{;‘: anfvcred lzj Mr. Henry Watfom,
. Q of Golbertqn Sckoof,. in Lincolnfhive, ’

- . . ;
> But ¥ = the number of fruit trees unknown ; thea s+ ;.‘

,.,,: + 50 =%, and; byctraalpofition, x-—-;-‘-'-f—-g = 504
by divifion x = 52 = =-5—,9 ='6oc, the

o r—i—i—F% T1—1r 1%
. +number of fruit trees required.. .

Tbe [ame conciffly and elegantly anfwered by Mr. John
Fifh, of Dartford,

COEHEHTE I 3y ¥y =45 = H wanting i of
the whole. Therefore +5 = 50 trees; coutéunn(lx the
wlicle =600 trees. Now § = 300 apple trees, £ =150 pear
trees, 3 = 100 plumb trees,-whofe fumr-= sso, to ‘whigh
adc'ijng:szo trecs, the fum total = 6oo trees, the proof.

My Fabn Nicholfen of Ruchefler, anfwers it iz the fame
concife and ealy manner; as did Mr, Fames Hartley of
Tgrum, (who folved all the problems) Mr. F. He/din, Mr.
Hollingfworth, Mt. Peter Brooke, Mt. Thomas Trimingham
of Hull, Mr.. Richard Gibbons, Mr. Fobn Adams, Mr. TFolbn
Williams, M. Fohn Ramfay, Mr. Fofcph Hilditch, Mr, Robert
Butler, M. William Cottam, Mr, Jobn Hampfon, (who alfo
-fent the times of eclipfés for Leigh) Mr, .4, Brogk, Mr. 7
-Cowper, Mr.. Brownbridge, Mr. Fobn Potter, of Dak-{lreer.
.in Sowthwark, Mr, Fohn Peacly, Mr. Honnor, Mr. enry
-Watfon, and Mr, Tkamas Allen, of Gofberton fchool, in Lize
.cofnbire, and others, | o ST

But Mr. Thgnae Hyntley of Burforgi putting 12.x = treés
then 6x + 3 x 4 2% 4 50 = rax; wHence % = 5o, and 12x

= 6co, required,
b . VIL Qurs-

.
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VII. QussTion 353 anfwered by Mr. Heary Watfon
2 of Gofberton Seboo/, in Lincolnfhire. ’

Put x = AD the greater, and y= D B the lefler fegments;
Plee the fig. 9. 333) 2 =.AC, and 0= B(, the fides of the
stiangle; # =45, 6 =195, and ¢=13. Thes xy=a, 32
= &, per queft. and xx +ec =132, and;y-i-cc:bn;x, b

47 Euc. 1. Whence zz=mZaxten us= e =

xxtce
dyy = — =22, i —

» +p;, andyy_xx_‘_" e=—; from which laft
x4+ bxx_"ﬂ-’-‘-’-‘-—ccxx:aa: Put dzu—‘a-ce,

g ce
then — x¢ +dxx = aa, or x4— dxx=—aa; whence xx

= g =+ u/%‘-i—aa =83, and x=y; whence x=5,z=1s,
and #=13. Q.E.F. ‘

Moft of the gentlemen beforn-mentioned folved this quef-
tion. and particularly Mr. Thomas Alles and Mr, }ohr
Williams alt agreeing with Taptinos the propofer’s folutions.

.And Mr. Thomas Huntley folved it in latin.

VHI. QuesT. 354 anfwered by Mr.Terey of Portfmouth.

Let AC=a, D=5, BC=x. Per property of the curve,
a:b’b::a-—x:g—fﬁxu:FB’;and 4

FB:;'.LQ/‘-:-.;_-:. But 6-x+bea:x P F.B [
= area of the trapezium DFGE to be 2 B
maximum. In fluxions andl reduced,
—3% 4 (let b be what it will). Now," ;
:’ubﬁu:ti(ng this value of xin FB above, D C V &
FB =%b,and alfo 1 a for b (per queft.),
FB=4a: But DC+FB X BC =%a+yga x ga =
$ 2 x $a = 256; whence, by extraltion, 34 = 16. And:
a=18=/C, and DC=12, BC=16, FB = 1; the area
* of the parabola = $#b; and of the trapezium $6 x g2 =
$34b. Hence every parabola is to the greateft infcribéd:
trapezium, as f o 33, /. 9 08 H.H.R.

Mr,
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' Mr. James Hurtley folves it thus :

** The ratio of the abfcifla and femi-ordinate being as 3 to
‘2, the fhorteit fide of the gieatelt infcribed trapezium will
be the parameter, and its area will -be equal to the fquare,
whofg {ide HG wilk be double the parameter. Putax= ];)C s

‘then 3x'='.46', and from the nature of the curve i
: 8

FG= ‘-‘3—" And AB:Z—; but /C— .48 = BC= e;i
And DC+BGC=DV= —?: v/258; wheree x=6: Con-

fequently DE =24, FG=8, and FD-=GE = 42561 64

= 17°8885; and laitly, #C=18. W.W.R. -

The above folutions are fhert and elegant, as the pro-
pofer’s fohwion ; as is likewife the folution by Mr. Cottam,
-and thofe by, Mr. Ckarles Smith, Mr. Jofeph Orctard, Ms,
F. Holden, and feveral others, which 'tis needlefs to publith,
-being of u fpecies with the two {clutiaus above,. fuflicient to
-faiisfy the curicus. -

IX. QuesT. 345 anfucred by Mr. T. Cbﬁper, Teacker
: of the Mattematics, at Wellingborough.

Firft, ég:—?;-iz 97° 48", the diftances of the two pluces,‘in

the arch of a great circle, half of which = 487 54". By
fpherics, As fine § diff. Jong. = 72? 75" : fine 4 the dift. =
48° 54% 1: rad. : fise 52%24 = comp. lat. Hence the fat. =
27° 39'. Again, as radies : co-rang. lat, (379 397) :: cofl
# Jié'; lofrg. (7:° 74/) = {un's ftmi diuroal arch : tang. fun’s
declination =2 21° 42* almoft ; an{wering to the 29th of No-
vember and the 1ath of January, alfo the 29th of May and
Jghe xqth of July, N.S. /. V. R. ’ _ ]

Mr. Peter-Brooke found the fame, as did Mr. Foln Williawiss

Mr. F. Holden folves it thus: W:gﬂ 48”157,
the dift, of the cities in degrees. If a perpeadicular be let
fall from the pole, it will bifk@ that dift. and alfo the diff.
of long. Therefore, by oppofite-fides .and angles, as fine §

diff. long. 72° 74’ : fine £ dilk 48° 54¢":: rad. : cof. lat. 399
" 33’ 387 Now, thefun’s femi diurnal arch = § diff. long: 2
© e 71{. Therefore by right-angled fphéric. txiangles, as
‘gang. lat.;rad, :: cofl 72° 74" s tang, fun’s declin, &= ax° 42
N 3 But
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- But if the apparent time of rifing to one city and fetting to
the other be required, Say, as fine £ dift. cities 48° 543’ : fine
fun’s refraQion 33’ :: rad. : 43’ 48", which being } to
the above-found declin. gives 22° 25" 48" declin. at the time
of rifing and fetting required. .

Mr. Fames Hartley, of Yarum, folves it in the very fame
mannet, and determines the fituation of the cities upon the
globe thus ¢ .

agth of May and r4th of July, the fua rifes at Japan
2753 when e fets in Spain.
1zth of Januvary and 3oth of November, the fim fcts
: . at Japan when he rifes in Spain. )
And vice verfa. With which Mr. Rickard Gibbons agrees,
and Mr. Thomas Allen nearly.

Mr. Cottam determines the fame latitude, and days of the
year, very near ; and properly obferves, that, in the queftion,
there fhould have been exprefled, oz what days, inltead of
0% what day of the year, &c. But, we obferve, as the decli-
nation can feldom, if ever, correfpond with the true time of
fun-rifing or fetting in the required latitude, thete is no pro-
priety in this fort of queltions, which only admit of asiwer
rear the truth. And, for the fame reafon, the 349th queftion
-{where the days of fun-rifing at Peterfburgh and Jerufalem,
at the fame inftant, are required) contains the fame geome-
trical abfurdities; fince the required declination is hard!
ever poflible to hit the true time of fun-rifing in borh thofe
different latitudes; the declination being fill variable every
moment of time. And, if the fun’s declination be fuppofed
the fame for the fpace of twenty-four hours, in this fort of
queftions, fill the declination and time of fun-rifing, on a
particular day of the moath, caonot exa&ly correfpond, ac-
cording to computation of the fun’s place for that day, at
noon, or time of rifing, by aftronomical tables.

X. QusesTroN 356 anfwersd by Mr. William Cottam,
at bis Grace the Duke of Norfolk's, .

When the water is conveyed - D, 4
by the trough 4 /= D C, then B¢ )
*us called an over-fhot mill, and A ; .
the diameter of the wheel is
‘thus found : Let DF =16 feet
= g, the diftance of the fall;
LP=C(CA ==x By mechanics
nx = ms/a — x, whete » =

force of water a1 A; therefore
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X = g/ 4 —%=35313, whence 7°06226 = diam, of the
wheel required. -

If the water be conveyed by the trough BB, then ’tg
. called an under-fhot mill: and the greater the diameter of
the wheel, the greater will be its force, and confequendy. -
will have more force than the over-fhot wheel.——And, on
fecond confideration, I make the force of the water drawn
into the radius of the over-fhot mill a max. i.e. #2xy/a—yx,

. . ax—33xx .
a maximum ; whofe fluxion ’—7;— =o, being reduced
2¥a —x

% =% a=10}, and therefore 217 feet = wheel’s diameter,

Buat Mrr. James Hartley, of Yaram, folves it thus : Let DP

= 16 feet = a; 16x's feet = ¢; x* = time of defcent of the
water from D to C; then cx3 = DC, and 2% — velocity

atC. But —"“’ = femi-dizm. of the wheel, which mul-
tiplied into the velo'city is = acx—c*x3, and jts fluxion
made = o, and reduced givesg- =cxr = DC = 55 feer,

whence CP = 1o} ; though I don’t fee the neceflity of the
querift's mentioniog “ a fun a minute.” o

“Mr. 7obn Rickerby, of Wosburn, Bucks, fays, he has fpent
great part of his Life among the belt paper mills in the pa.
tron; and obferves, that a {wing wheel, which receives i¢s
force of water eight inches above its breaft center, exceeds
an over-fhot wheel'; provided the: curreat of water and fall
are alike: And fays, though Mill-wrights differ in their opi-
mions concerning the true pitch of the water-wheel, that this
opinion of his own is true. He fpeaks of a pen, to glve the
g difcharge of water the Freate_r forg:c, at that part of the fall

where the water-wheel receives its impetus, or deprefling

force; and cemputes -the diameter of fuch a wheel to be 26

feet 8 ipches; but on principles a little doubtful,

7/

- X1, sts;
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XI. @Es’ndu 357 axfwered by Mr. James Hartley,
: : of Yarum. . ’

Let B be the length of the whole fcale in the commom
barometer = s; while the mercury de- :
fcends from 4 towards B, it will equall

alcend from D towards C; fo that DC
=7Z. Let M be the place of the water

2 DR
and mercury at a middle ftate of the at-
mofphere then per quelt. /H =UK
= 5s. Put = diam. greater tube, y = r
diam. leffer, and let Ci = x; then s + AT

. 215 ' :
x'dy ==+ xxg*; and, as mercury FSI
is about fourteen times as heavy aswater,

LR

21s s
g1xxd* == 4 xxy?; whence — =
4 b ]

z P— T

x. Now, if inftead of x, in the ﬁrff equatien, we fubllitute

its value, and affTume d = 1, we get, by redudtion, y* = ;7—,
whence y = ‘243 ; if therefore 4 be taken at pleafure, it will

beasx:aaz::d:y WHW.R . .

The Rew. Mr. Baker’s {olution is thus: s to 1 the fpecific -
gravity of mercury to that of any fluid in a lefler tube; r to
1 the ratio of the tubes; v a given variation in the common
barometer, -and .# the correfpondent wariation in the leffer

o : LI T
tobe. Then 72 :x :: 12 ¢ ~5 = variation at the upper

furface C of the greater tube’ (being reciprocally as fquares
of the tubes diameters); the whole varation of the lefler

rix+4=x .. N
tube = —5—; the variation of the mercury’s furface at

C, in the greater tube, the fame with that of the water in

. . X . e .
the fame place, is 73 = variation at B, of the fame dia-
o e ) x
meter. The whole variation of the greater tube BG = 37
. p

The preflure of the mercury and water together upon the
air at K is from the length ot the tubes, the contained fluids
in G L C and Cm / being fulpended in equilibrio; the varia-
tion in the prefiure cf the different columos depend on their

: . weights
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. rixdex . oax rix4x  rlrdx
wenght;-—T- and FiSay s ——: - =

weight of that column, in refpe& of a column of mercury of

2X r*x-<4x .
the fame length; F—T:- = v, the variation in the

vrtys
. 25 =—1rd——13
ris:as—r*—1; and per queft. 10 : 1 :: 1472 : 28
— r* —1, (here 5 = 14 nearly) whence r = 3'3541, and
the diameters of the tubes are as 3°3541 to 1. #. W, R.
Cor.L Ifs=1,12,3,4,5,6,&c.and r = v/%, ¥}» ¥5»

. . . r* =4y
V¥ ¥§ Vs &e. correfpondent ; or if s = = orr

common barometer; whence » = yle x1v:

= J z::l' , the variations in this barometer will equal
thofe in the common fort.

Cor.IL If s =1, 2, 3, 4, &c. and r = #/1,4/3, /5, V7,
&c. or if s ="—’-ZLI-, or r =4/25—z, the variation will

be infinite. Hence,

- Coz.III. The fcale of variation in this barometer may

have any aflignable ratio to the variation in the common
barometer.

Mr. F. Williams fays, that Mr. Rowning (in his Com-
pendious Syftem, p. 112) determipes the ratio of the varia-
tion of x, in the leffer tube, to the common fcale by »

vmd? 2mX — X ,

= whence d= .
2m—s* —yx? v+ x

XII. Q‘_n-:sn-ou 358 anfwered by SIAO-TIPYD. |

¢ being the tranfverfe, and ¢ the conjugate diameters of
the inner ellipfis of a folid elliptical ring, whofe circums-
ference is circular, of p inches diameter; then ¢ +p and
¢ +p will be the tranfverfe and conjugate diameters of
the ellipfis pafling through the middle of the ring, whofe cir-
cumference is in the center of gravity; which circumference
put =a; then, fince the folid or furface generated is equal
to the produé of the generating plane, or circular line, re-
fpe@ively multiplied into the way made by the center of
gravity, thercfore *7854ppa is the folidity, and 31416 p2
the furface, of the elliptical ring, required. " .

"Diary Math. Vol. 1L Hh ' Tte



316 Lapies’ Diaries. [Heath] 1753
The fame anfwered by Mr, John Hartley, of Yarom.

tt—cc

If d be taken = , in the queft. 4nd m = 3°1416,

alfo 4, B,C, &c. = the next preceding term in the following

ies. the d_3d, 15dg si1dn 79d
feries, then 1 — - ;.—4/1 56 B 5.8 ¢ 10-10D’
m2pt = {urface . :
.&c. X {iﬂz'}?’l:folidity} of the ring.
N.B. The above feries are taken -from Mr. Enierfon’s ex-
,cellent Do&trine of Fluxions, p. 174.

+XIII. QuEsTION 359 arfwered by Mr. Jolm Honey, of
Redruth, Cornwall. \
{ put g and b= 42 and 26 inches, the tran{véife and tow-
jugate diameters of the hoop above; and ¢ and d = 48
and 29, the dimenfions of thofe below; alfo m = 12, the
“froftam of -the ellipfoid’s altitude; and s =18 inches, the
_elliptical cylinder’s altitude: Then, by a known theorem,
ab+cd+wabed
88136 X m

"of the hoop’s concavity; and ;‘1—}; = 85°18 wine gallons,

= 50'54 wine gallons, the conterit

the content of the cylindrical concavity; whence the conca-
vity of both = 135°72 wine gallons.

Mr. Foln Wigglefworth anfwers it thus: Let a=42 inches,

13 = 26 = tranfverfe and conjugate diameters above; # =48,

¢ = 29 =tran{verfe and conjugate diameters below; 5= 19,

p =18, and m ="2618, then the contént of the whole con-

mbhxct+4bt+ab+Lac+3mtcp _
231 ) -

cavity = 1357416
wine gallons. :

. The folutions by Mr, T. Cowper, Mr. F. Hartley, Mr. 7.
“Adams, and Mr. Cottam, agree the fame; but they mifled
the fecret of half Mifs Polly’s folidity, which being taken
-from the laft-found concavity, leaves the concavity fought.
Mr. Adams_obferves, the fruftum of the ellipfoid may be
reduced, with advantage, to the fruftum of a cone, and the
elliptic cylindér to a round cylinder.

The Prize QuesTioN anfwered by Mr. F. Holden, at
. Welthoufe, near Settle, Yorkihire.

Take a piece of wood or a ftone, of a known fupqrﬁciei.
‘and, dipping it intoa veflel full of melted tallow, you mag.
y
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by tr{in the weight of the tallow and dipping-veflel in a
fcale before and after dipping, know the quantity of tallow,
in weight, taken up by the piece of wood or ftone. Tbe‘%
take about 18 or 20 modern mathematicians, (the more the
better) ftrip them ftark-naked, and fufpend them (like Ab-
faloms) by the hair of their heads, as chandlers hang their
candles, or elfe by foft bandages under the chin and behind
the nape of the neck, fo that they may be raifed or let down
by pullies without hurting; dip them alfo, one by ane, in
the fame veflel where the wooud or ffome was lately dipped,
and mark the tallow they all take up, by weighing the veffel
and tallow, before and after they are all dipped, (keeping
the tallow juft melted and of an equal warmth): Then fay,
as the quantity of tallow, in weight, taken up by the wood
or ftone, is to the known fuperficies of either, fo is the
weight of tallow taken up by all the mathiematicians to the
fuperficies of all the mathematicians. But, by all means,
_take care that they are kept naked till ghe{ are fhivering,
and almoft as cold as the wood or ftone itfelf, before they
are dipped, elfe this proportion will not hold goed. - °
When they are all dipped, well fcoured with foap, and
cleanfed from the tallow, let them be weighed, (or they may
be all weighed before dipping) and fay, as the weight of them _
Il in pounds is to the late-found fuperficies of them all in
;quare inches or fquare feet, -fo is 160 ponnds weight to the
uperficies of. the modern mathemaucian required to be

koown, (= 144 {quare feet, nearly, as we find by another
-method). . W.qR. ’ ’ '

Pargdoxes anfwered.

1. PAnaDOX anfwered by Mr. Richard Gibbons, of
JPlymouth,

The fork was as the fteclyard, Roger’s fhoulder as the
fulcrum, fuftaining the burthep, between the two powers,
a&ting at both ends of the fork. -

I1. Parapox anfwered by Mr. _'Ed\walta Griffiths, of
‘Ellefmere, Shropthire, and athers.

Cafe 1. A piece of pliable metal beipg doubled, by apply-

ing iﬁround ile to the doubled edge, angd filing a hgl%-ﬁgslaZe
' gap, on opering the metal, a fquare hole will appear.

Or, the ingesious Mr.-Gato informs us, that, if two cor-
ners and an edge, at the end of a mifer’s iron cheft, be filed
away, with a raund ar-any-otber file, :these may be an exat
fquare hale left, o

Eafe



/

948 Lap1gs’ Draries, [Heathl] 1753

Cafe 3. A cylindrical body being cut obliquely, the plane
of the fection ‘will be an oval; and, confequently, a roun
body, fituated obliquely in an oval hole, will completely

it. Archimedes.

« The Eclipfes calculated for 1753, by
Mr. Cowper, of Wellingborough.

x. Moon rifes eclipfed 4% digits, on Tuefday, April 17th,

N.S. at 7h. 3m. apparent time in the evening, vifible at
‘London. End 7h. 47m. . ,
. 2. Sun cclipfed, Thurfday, May 3d, 7h. 4gom. N.S. in the
morning; invifible at London. But (according to Mr. Hulfé)
will be near 8 digits eclipfed on the fouth fide ¥ in 13°; be-
ing vertical to the Arabian fea, lat. 16° fouth, long. 62° eaft;
and vifible to the inhabitants of Madagafcar.

3. Moon eclipfed, Friday the 12th of Oober, gh. 40m.
morning, N. §. invifible at London. But (according to Mr.
Hulfe) eclipfed on the fouth fide in o 19% vertical to the
great ocean, weft of America, where it is partly vifible to
that quarter of the earth: . ’

4. Sun eclipfed, Friday the 26th of Oflober, N.S. vifible.
Beginning 8h. 35m. 5s. ‘Middle gh. 43m. 36s. -Vifible con-
junétion gb. 44m. 34s. End 10h. s6m. 39s." Duration zh.
21m. 34s. Digits on the fun’s lower limb 8° 20'.

2. Eclipfe caleulated by | Beg:[Mid |End |Dur. Dig;

Mr. Cowper, by CLéndon |5 27(6 3717 47[2 205 2
Dr. Halley's 4 Wellingbor. |5 25|6 257 44
correed Tab. { M.r.Lo.4°4' dig.

at7h.3m. Ev,

- London 4 59]6 17|7 30]2 31|32 30

-Mr, Man, Plymouth - |4 43|6 1|7 x4|2 31|32 27

Conflantinople; 6 55(8 13]9 262 315 8

Mr. Hulfe, London 7 5818 22/9 4212z 52" 5 44

4. Eclipfe calculated by
Mr.Cowper, by{

Beg.| Mid. | End | Dur. Dig,
h.m./h. m. :h. m. h.m, @ 7

- Dr. Halley’s London | 8 35| 9 438105652 21} 822

- corredted Tab. { Wellingb. . 2 26
London " | 842l 957 'xx 8 ' gxs

. Plymout 830, 947 105912 291829

Mr. Man, Lifbon ] 950 9 c 1120 '3 301149

L "G Conftantinople 31241246 2 8 2 44 745
Mr. Hulfe, London 1830, 948 ‘1030 12 26 | 8 36

There
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There is a Tranfit of ¥ on. May 6th, N. S. (MY. Hulfé
fays sth). Beginning 2h. 47 m.24s.morn. EndinF rohigzm,
208. accordiu% to Mr. Gowper, from Dr. Hzlley’s tables,
being 2 hours {eoner than by Leadbetter. '

_For proving Aftronomical Tables,
The moon’s eclipfe, June 8th, O.S. appeared thus at
Rome. Beginning 8h. 2m. 2 5. Immer{ion gh. o m. ros. Emerf,
xoh. 35m. 19s. End 11h. 39m. 493. - dlexander DMan.

"New Queftions.
L. QuesTion 361, & a.Perfon of Honour,

A watermill is to be built where there is a full of water:
of 24 feet.—It is required to determine. whether a wheel of
28 feet with 6 feet fall, or a wheel-of 16.fcet with 8 feet falhy,
will grind the moft corn with leaft water? 3

"Y1. QussTioN 362, by My. John Fifh, of Dartford.. *

A ball weighing 4 pounds upon the furface of .the eartlf,.
to what height, jo the-air, muft it be carried to weigh, byt
3 pounds;, and how long would it be'in falling to the griund}

Il QussTion 363, fy Nichol Dixon, of Blackaell.

In Craven as I walk’d alone*,
Three abjeds once appear’d in {tone,
1 do proteft I ne’er faw bigger.
And ftood in right triang’lar higure.
. Thefe ftones |as being told to me)
: Go.by the names of 4, B, ()
From C to A I meafury, then,
I Englith miles exactly ten.
From .4, for-B, due north I ftride,.
Till I the rifing fun efpy’d
Appearing in a line with C,
Direélly,, as I ftopt at D:
And there old Bob (who came in fight):
: Told me ‘“ the angle € was right;
¢ *¢ Thatrthree miles. further on ftood B,”
And faid ** that courfe was true for me ;™"

® Jat. g4°.
. " Hng B
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The time this happen’d, I may fay,
‘Was on the 28th of May.

Now, without meas’ring, I don’t doubt
But you'll the miles to C find out.
Ye, who to cards or dice pretend !

. This problem folv’d, the game will end :
‘Tho. Simpfon fent it firft for fun,
Now, folve it you, fome fon of a gun }
For cards nor dice can Simpfon charm,
Like old Sir John, that keeps hin warm.

[See the fig. to the folution ]

IV. Question 364, 3y Mr. T. Cowper, Teacher of
Mathematics, at Wellingborough.

-+ On the 14th of laft March, at half an hour after 11 in the
forenoon, being in latitude 52° 22*, I obferved 10 beats of
my pulfe between the time of a fmall cloud thading me, and
that when the fhadow thereof reached a tree, at the diftance
of 88 yards, eafterly from me; immediately before, I like-
wife obferved that the angle formed by the fhadow of a ftick
perpendicular to the horizon, and a line drawn from the tree
to the place of obfervation was 120°. Now, admitting 70
‘pulfations in a minute, the hourly velocity of the cloud, its
direftion, and what point of the compafs the wind blew, are
thénce required. -

V.QuesTion 365, 8y Mr. John Williams.

What pounds principal, being put out at its equal-value
per cent. at fimple intereft, for an equal number of years,
will raife an intereft equal to half the principal ?

VL Qgssrlo'n»366, by the Rev. Mr. Baker, of Stickney,
Lincolnthire,

If the thicknefs of two microfcopic glafles be three-eighths
of their refpe&ive radii of convexity, and thefe be in the
ratio of 10 to 3, how muft thofe glaffes be difpofed, ir a
compound microfcope, fo that an obje&, eight inches diftant
from the eye, fhall be thereby magnified a thoufand times?

VIL. QussTiox 367, by Mr. T. Cowper, of Welling-
. borough,

On the 19th of September, 1781, at night, the vertical

angle between Jupiter and the {far Caltor was obferved ta be

. . . . . 359
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35° 48", and that between Jupiter and the bright ftar in
the whale’s tail, 78° 29’ ; it is required to determine the
latitude of the place and hour of the night, where and when
thofe obfervations were made ?

VIII. QuesTion 368, &y Mr. Chriftopher Mafon, of
Eaftburn, near Petworth, in Suflex, }

A conftant quantity being put for afadtor, inMonf.Ozanam’s
Mathematical Recreations, to be multiplied by variable fac-
tors, in order to produce 3 ones, 3 twos, 3 threes, &c. throu%h
all the digits, I defire to know both the conftant and variable
fadtors, that will produce 6 ones, 6 twos, 6 threes, &c. alfo
g ones, g twos, g threes, &c. through all the digits ?

IX. QuzsTioN 369, & Mr. Terey, of Portfmouth.

Required the fuperficial content of a fcalenous cone, whofe
longeft fide is 12 inches, fhorteft 9, and bafe diameter 6 inches,

X. QuesTion 370, by Mr. Jof. Hilditch, ot Handal,
near Shrewfbury,

The three diltances from an oak, growing in an.open plain,
to the three vifible corners of a fquare field, lying at fome
diftance, are known to be 783 59, 161, &c."and 78 poles, in
fucceflive order: Quere the field’s dimenfions, and the acres
it coatains? i

- XI. QuesTion 371, 8y Mr. Terey, of Portfmoutk,

What is the content of 2 cafls, in ale gallons, whofe ftaves
are cxadtly circuldr; and dimenfions. of the head and bung
diameters, and alfo length 24, 36, dnd 438 inches?

X‘I[..@ssnou: ’3'72, by Mr. W, Bevil; of Harpfwell,
3 T BV Lincolafhire. .

Suppofe the moon’s diameter to be 2170, the earth’s dia-
meter 7970, and the diftance of each other’s furface 2400ca
miles, where mu{t I view them on a line drawn betwixt their

centers, to fee the greatelt quantity of furface of both bodies
poflible?

' XIIL Ques-
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XUL Quustion-373, b Mr. John Williams, of Mold,
, _in Fhiathire, ‘ .

Mathematicians take pains to defcribe curves and folids
ghat neyer exifted, yet {3y little or nothing to the properties
of ebofe’thi?s that are in nature; efpecially the fections,
folidities, and-curve fuperficies of the egg, which is one of
nature’s Ifrincipal productions. If any of the problematic
problemilts would be pleafed 1o give the folution of the quan-
tity of curve fuperficies and folidity of the egg, when-its
axis is 24 inches, greateft ordinate 14, and the diftance from
that ordinate to the neareft end 1 inch, they would be inti-
tled to a maximum of applaufe, inftead of the minimom ac-
quired, by puffing and cavilling abour their fuperior dignity,
who are odd fifhes at foot-ball.

XIV. QuesTioN 274, &y Philotheoros,

My Lord Mayor’s gold chain be.in% so inches in meafuring
round it, at what diltance muft it be hung over two pins,
Borizontally fixed in a wall, covered with crimfon damafk,
Sor a fpeator to behold the moft damafk poflible, within the
circumference of the chain? .

Prize Question, by Mr, James Hartley, of Yarum.

' Suppofe D 4FE to be a veflel in the form of a conical
&uftum, [ fee the fig. to the folution] whofe top diametet
D A= 106, bottom diametcr = 10, and depth = 15 inches,
fufpended by an inflexible line Ca = 100 inches (the kne
:wtg yeflel bemi(uppofed of -no waight) and the veflel fulf of |
water to weigh 1oo poundsweight, when the veflel is per-
pendicularly &fpeaded at B. Let the veffel be drawn-afide
gy a cord faftened at (@) the bottom of the veflel, while at
the other end of the cord is a weight # {ufpended, the
cord freely fliding over the pulley at P, placed at fuch a
diftance from C, in the harizontal hne PC", as to require the
Jeaft weight, #, croﬂible, to equipoize the veflel when the
teafion ofg the cord Pa is-a-maxmnum: Required the weight,
W, and diftance PG? . :

New
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New Paradoxes.

Paravox I. &y Mr. Cottam, at his Grace the Duke of
Norfolk's.

Wherne’er my Lord a journey takes,
Or to a friend a vifit makes,
His neareft road fouth always lies,
(Directly fouth) which all furprize !
Remote the place, adjacent, either,
This fide or that, no matter whether.
Hereof the reafon make appear
In your fam'd Diary for next year.

Paravox IL & John a Stiles, Clerk of H—n. -

A man’s lands, which he’s fupppofed to have purchafed,
devolved to his only daughter, and then to her eldeft {fon
(according to common defcents) ard the only fon of the pur-
chafer, who was begotten in lawful wedloc, as well as the -
daughter; yet he had neverthelefs bo manner of right to the
inheritance after his deceafe: How could this be?

1754
Queflions anfwered.

I. Question 361 anfuwered by Mr. J. M.

HE fpaces paffed through by falling bodies being as the
. X . fquares of the acquired velocities, the ‘velocity of the
water falling 8 feet is to its velocity acquired in falling 6 fect,
as 4’8 to /6. Therefore by the property of the lever, the
force of the fame water to turn a wheel of 16 feet, with a fall
of 8 feet, is to its force to turn a wheel of 18 feet, with a fall
of 6 feet, as 164/8 to 184/6, or as 84/4 to 9433 thatis, as
4’256 to 4/243. Whence, it is evident that the wheel o

26 feet diameter has the greateft advantage.
I
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It ‘was anfwered in like manner, and on the very fame
principles, by feveral other contribugers, But thefe prin-
ciples, though true in themfelves, do not appear to us fuffi-
cient to give a right and full determination of the problem
under confideration. To have the true Quantity of the
effect, not only the height of the fall, and the diameter of
the wheel, but alfo the weight and force of the water in the
wheel ought to be regarded ; and confequently the different
pofitions of the buckets with refpe& to the horizon.~——As
this is a fubje® of much importance, it is hoped our inge-
nious correfpondents will think it worthy of a farther confi-
deration, and communicate their thoughts thereon, for the
benefit of the public, in our next Diary; to which we fhall
refer for a fuller difcuflion of this matter.

II. QuesTion 362 anfwered by Timothy Doodle.

. Let €D be the earth’s femi-diameter, and D 4 the re-
quired height from whence the bajl muft fall: Then 3 : 4
3: CD* : CA%; ard confequently CA4 = CD X /% =
#9830 /% = 4595 miles. Whence D.{ is given = 616 miles,
or 3252480 feet.

Now the ditance defcended in the firft fecond of time be-
- ing always as the force, it will here be = % of 164y feet =
sary foet: And confequently the time of defcent through

AD, with the fame force uniformly continued, = \/ ﬁf:—:,?

= r;tq feconds. But, fuppofing a femi-circle 4SC to be

defcribed upon A4C, and DS perpendi-

cular to A4C, the true time of defcent A

through 4 D will be in proportion to 519 17

feconds, the time juft now found, ashalf o/ |

the fum of the fine DS and the arch 4§ 0

is to ‘the chord 4§ (as is proved by the

writers on fluxions). Now A£C :CD (::

A4 4/3) it 2 (twice the radius of the

sables) : 4/3 = 1'732 = the verfed {ine of . €

she angle SOC=137° 4'. Whofe fupple- )

- ment AQS is therefore %iven = 42° 56’ : The natural fine
of which will be *68x1. and the meafure of the angle itfelf =

*2494; the half fum of thefe is "7152: Bat the chord of 42

36 (2 x fine 21 28') is *7319. Hence it will be ‘7319 : *7152

i3 919 @ 5q7 feconds,. or 891 27s. the tue time required.

The
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 The fame anfwer'd by Anthony Shallow, Bf.

If the eartl’s femi-diameter (€ D) be denoted bya, it is
plain that a4/% — 4 will exprefs the required height 2P
from which the ball mutt fall. To determine therefore the
time of the defcent through 4D, let the velocity of the'ball,

er fecond, acquired in falling through andv diftance #F
'f: x), be denoted by v; putting ¢ = 4(; and 4 (= 3% 16°c)
= the diftance defcended in the firlt fecand of time from A
Then, 24 being the meafure of the velocity acquired in one
fecond, with the force at .7, it will be as c—* ; ;3 1t ad

: ;—._-j_%—';, the velocity generated, per fecond, by thefore'e

2dce . .

: . ! =y and: ’-’é
. at F: Therefore v T a,apdconfeqmtby“d

cex . oy ce
= . nce, by taking the fluent, — = —
v Hences by uking '4d =Tz ¢
X
=-£X_ | 'Therefore v = aNdec x 4 » and' confe.
c—x Nec—x
_¥Ve—x__ 1 CxX— XX

x —the flu:
WYy = avedy T ived X Virs gy = the fuxion

of the required time. Whofe fluent is = s/ 3 multiplied
by the fum of the fine-and arch whereof the correfponding
verfed fine is :—x {unity being the radius). But :;L(ex.
prefling the time of defcent through A4C, with an uniform
force equal to that at D) is given = 1418 feconds. And 3*

¢
" is =0'26795 ; anfwering to an arch of 42° 56" ; whofe length
is = 0'7494; and that of its fine = 0*6811. Hence we have

9.-6—8"-:—0“15 X 1418 = 507 feconds = 8m. 27s5. W.W.R.

IIL. Ques-
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III. QuesTioN 363 anfwered by Mr. Rich. Gibbons.

Confiruftion. From the latitude of the place and the fun’s
declination, the fun’s horizontal azimuth
BDC is given = 48° 35'. Having therefore
made the angle BD ©® = 48° 35*, and DB B
= 3; let a {quare, whofe fide 4( is xo0, be C
formed, and let the angle thereof 4CB be D, E
fo moved along the line D ®, that the end
A, of the fide C 4, may, at the fame time,
pafs over the line 3D /4, till the other fide
of the fquare pafles through the given point _4
B. In which pofition draw B¢ and AC,
and the thing is done, as is evident by infpe&ion. -

Algebraic folution. Putb= AC=10, c=BD =3, and
s = fine of BDC = fine 4DC; alfo put d=;— = 0'074991,.
and x = fine of 4C D: Then is /3 —xx = fine BCD; and
wehave b: st x:1dx=AdDjalfoa/s—xx:c::5:
Cf = BC. And, by 47 Euc. 1, b* + =t =2 4
Vi1—xx I—xx
2acdx 4+ d*x*. Reduced, x = 0°5517 = the fine of 33° 29’.
From whence C D = 3°4738 miles.

The fame anfwered by Anthony Shallow, qu

Suppofe the circumference of a circle to pafs through 4,
D, and C, cutting BC produced in E. Then, AE being
drawn, in the tria:zgle ACE will be given (befides the right
angle) the fide .4C and the angle £ =BD(C=48° 34’ =
the fun’s hosizontal azimu:h from the north: Whence CE
is given =8 82653 which put=a, making /C =106, BD =c,
and BC = x: Therefore .18 = 4/bb + xx3 and, by the

property of the circle, c4/66 + xx = x x x +a. Hence
% =1°6966 ; and confequently D G = 3°473 miles.

Tt was alfo anfwered, in a curious manner, by Mr. 7. 4/,
Mr. Sam Bamfield, Bathonius, Mr, W, Bevil, Mr. T. Coates,
Mr. 7. Hollingeworth, Mr, . Milbourn, Mr. . Talbot, and
Mr. 7. Wigglefworth.

IV. QueEs-
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IV.QuEsTION 364 anfavered by Mr. JohnWigglefworth,

Let P reprefent the north pole, Z the zenith, ZS the
fhadow of the ftick, and Z T the direétion of
the cloud ; then the angle 7Z ® = 60°; and,
in the oblique fpheric triangle © Z P, is given S"-,
PZ the complecment of latitude, PQ® the] N
complement of the fun’s declination, with the
contained angle P; whence the angle ® Z R
is found = ¢° 42’ 30”; which added to 7Z ®,
gives TZ R = 69° 42’ 3¢”. Therefore the
wind blew W.b. N. £N. nearly, Again, by
allowing 70 pulfations to a minute, the fhade
of the cloud will move over a fpace = 88 yards in the time
of 10 pulfations, or 8% feconds; which is at the rate of ax
miles per hour.

P

71‘.

B ©

Tte fame anfwzred by Mr. James Robinfon.

During 10 pulfations, we may fuppofe the {fun does not
fenfibly change its place; and, confidering the immenfe dif-
tance of the fun, when compared with that of a cloud, we
may take the rays proceeding from the fun to the cloud, at
both obfervations, to be parallel: Then, the fun’s azimuth
being (per fpherics) 9° 26’ from the fouth, the direion of
the cloud'was E.b. S. 4 8. fere; and the hourly vclocity of
the wind, blowing from the oppofite point, 21 miles.

W.W. R.

Mr. Afh, Bathonius, Mr. W, Bevil, Mr. T. Coat.s, Mr.
Richard Gibbons, and fome others, alfo anfwered this pro-
blem, and agree, exactly, in the velocity of the cloud ; but
make fome little difference in its direétion, arifing from
having taken the fun’s declination from different authors.

V. QuesTioN 365 anfwered by Mr. J. Milbourn,

Let 10ol. principal =4, and for the required principal,
xXXx o
&c. put x; then @: x :: x: - the interelt for one year;

. .oxt x3 .
and as 1 (year) is to x {years) fo is -, the intereft

x} _x ’ a
for x years : Whence {per queit.) S reducad, x = \/;

= 707106 pounds = 71]. 1s. :sd.
Diary Math. Vol. 11 Ii In
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In the very fame manner it was anfwered by Mr. 7. 4/,
Mr. S. Bamfield, Mr. G. Dickinfon, Mr. F. Colinge, Mr.
Gibbons, Mr. Holingaworth, Mr. Fonah Milford, Mr. W.
Newman, Mr. Jof. Peil, Mr. D. Roberts, Mr.. fames Ro-
binfon, and Mr. Ch. Tate.

VI. QuesTioN 366 anfwered by KuPeprnrne.

Let the radius of comvexity of the lens O, next the
objc& A, be put = a,
thicknefs BC = b, the v
radius of the eye-glafs //ﬁ\
S =4, and its thicknefs PA X
EF=¢; and let the fine A B\T/C D
of incidence be to that J
of refracion, out of air
into glafs, as 1 to r; put-
ting ¢ = 1 — 7, # = the given linear amplification, and x =
the diftance € D of the place of the image from the lens O.

Then, .4 being the place of the image of an object at D,

by a known theorem in optics, 4B will be = qu'—';; 2

p—

X

being put =4 + And, by another knows theerem

g5’

1 ——
a
(which is a corol. to the former) the principal focal diftance

E D of the lens §, will be 24 x -£=1¢
g " ad—gqe

e= "'—i{, and d =122,
8" 3

3a
?»
Therefore, by the fubftitution of equal values, .2,:%’ -+

But, by the queftion, & =

—! —
— , and DE=T28 x 1790~ gIor 8—37
A 3 a—3g 3¢ 16—3¢

a

Whence DS (=DE+ES)=¢X-!-31>< 8—13g +5_85

o 3¢ 16—3¢q
_ . _tory, 8—3¢ 5 : y
='ca, by putting ¢ = 37 X 16—34+8" Again, by the

3a
x+!6

+

queft.. -g-‘]—z P % = ¢; thatis, in fpecies, pd

|

ra

g2—1

34
16
ca -+
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ca+x+%’+ﬂ'—

144y puti=z andd + 2=
ca a 8 r—qz
—. . 34 az —_ . .
=y; then will @ (= 5 r——_qz)_a_y,andourequa
z +1i6
tion by fubftitution, &c. will be reduced to o ;
) qy———-_x 16
-.f+g+z+-——-l—”r_‘ - - -
z =1t or,z+;‘-s-><c'-l--§+:s+qj__l
= 3 L1y " 3 =
Zetx T+ =1 From whence, and 3 +r-—qz s

the value of z, will be found by an equation of three dimen-
fions: And then, the value of I’YA being given in terms of 4,
by putting that value = 8 inches, « itfelt will be found, and
from thence every thing elfe, required.

But as the finding of z this way (the terms being numerous)
will be fomewhat troublcfome, the known method of ap-
proximation, by trial-and-error, may be here ufed with ad-
vantage. According to which, having affumed for the value
of z, that of y (=§ + p zqz) will be immediately found;
and then, by fubﬁituting thefe two values in the other
equation, the error will be determined, &c. &c.

VIIL. QuesTiown 367 anfwered by Mr. W, T—t.

Let P be the pole of the world, Z the zenith of the place,
and B, 7, C, the three ftars: From the -
given longitudes and latitudes of which, Z P
or from their right afcenfions and declina-
tions, the dritances B/ and /(, and the
angle BIC, may be found, by common
trigonometry.

. Affume the value of Z I as near as you C
can to its true value: Then, having two. B
fides and one angle, in each of the triangles .
B1Z,CIZ, the angles B IZ and €1/ may be found, and
confequently their fum B/C. Mark how much this value
of BIC difters from the given value of the fame angle:
Then make a fecond affumption for Z /; and find, again, "
the value of the angle B /C, marking the error, as betore.
Iiaz . From.

\
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From thefe two errors a new value of /Z, by the known
methods of approximation, may be found; and fe om, til
you arrive to what degree of exaénefs you pleafe. Having
thus determined Z / and Z IC, from the latter of thefe
dedu@ PIC, the remainder gives the angle ZIP: From
which, and the two given fides including it, both Z P and
Z P I will become known.

VIII. QuesTiox 368 anfuwered by Mr. J. Robinfon,

Let 999999 = a be the conftant fa&or, in order to produce
6 ones, 6 twos, &c. The other fador call x, and the firft

produt p; then xa = p, and confequerntly x =-‘:—:.

Univerfally, putting the conftant faor (which is arbitrary)
or the denominator, and the given produét for the nume-
rator, the fra®ion, or fradions, thence arifing, will be the
variable factor, or fadtors, required. R

If any number of nines be taken for the denominator of a
frallion, and the fame number of any of the digits for a
numerator, the fra&ion, when reduced to a decimal one,
will have the very fame figures as the numerator, repeated to

infinity. Thus, for example, ;-%; is = 1234123412341234,

&c. ad infinitum. Thus alfo, ;-;L“ = ‘44444, &c. and con-

fequently 999999 x ‘4444, &c. = 444444 and fo of ethers.
The_variat‘le actors, derived by this g’eneral method, are
frations ; but there are particular anfwers to be had in whole

. TIIIIX TITILINIIX
numbers, Thus, becaife —— = 37037, and ———

= 37037037, it is evident that, if § be taken for the conftant
factor, the refpe@ive variable fa&ors, to prcduce 6 and 9
ones, will be 37037 and 37037037. ‘The multiples of which
by 2, 3,4, 5, &c. will confcquently be the other variable
fa&tors required. In like manner, 37 being affumed for the
conftant faltor, the variable ones will be 3co3 and 3003003,
together with their multiples.

IX. Ques-
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' IX.QuEsTION 369 anfivered by KuPepriTns,

Let 4B HDEC be the given cone, and 4G its pcrpen~
dicular height: Let EM .

be a tangent to the cir-
cularbafe BE D H atany
point E; and, {uppoling
to be another point in the
curve indefinitely near to
E, lct £.4 and e.4 be
drawh in the furface of
the cone: And from the
fame points £, e, upon
the diameter BD, pafting
through G, let fall the
perpendiculars E F and
ef: Draw the radius C£, :
and the line G K parallel thereto, meeting the tangent E /1,
at right angles, in X; to which point f%om the vercex of
the cone draw X 4, which will be perpendicular to the tan-
gent E N{; becaufe (being equal to 4/ 4G G A *) it will
be f}‘lﬁ leatt pofhble, in this pofition, where G X is the leait
politbic, ’

Put now CE;a, CG=b, AG=c, and CF=x, BE
=2z, and E¢=2z, Then, by the property of the circle,
M= g’-‘f: And, by fimilar triangles, C.¥ : CE :: MG

(‘if—b):GK:"n—%x. Whence AK =G +0unt

hhx

= Jc’ +a*—a2bx + - Which, maldiplied by % z,.

gives éé\/cc 4+ aa-—a2bx 4+ b-g—:_—x for the area of the
triangle £ Ae, or the fluxion of the required fuperficies..

Which fluxion, becaufe z= 7 ax , is alfo =.
aa—xx
J}a,\:\/cr+aa——sz+g-'i—x

e 29 Whofe fluent will exprefs:
NMaa- - \x
the require.! {.perfivies of the cone,
But adh- finding of this fusat is extremely troublefome,,
aad, when it is found, convergesflowiy (except where the
Ii; cone
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cone is but little inclining) I fhall therefore give the folution
by a different, and more general method.

Let P T be a right line equal in leogth to the femi-circum-
ference BNED; upon which, as a
bafe, (or abfciffla) fuppofe a curve P,

qrst to be defcribed, fuch that, ta- r .5

ing PS always = BE, the. ordinate —
S fhall b{e ev;ry-where edqua{ to{}f‘;{}f
the correfponding perpendicular : _
Then it is plain, that the area PTtp P Q@ B & T
of this curve, will be exaétly equal to
half the convex fuperficies of the cone. To approximate
which, conceive the axis P7 of the curve and the femi-
circumference BIVE D of the ciccle, to be divided, each
into four equal parts; and Jet the fucceflive values of 4 K (=

k]
\/c’ +a~ [g] ) anfwering to the points of divifion B,

L,N,E,D (or P,9,R,S,T) be computed, and repre-
fented by 4, ¢, /; g, and 4, refpecively. Then, thefe values
being the doubles of the correfponding ordinates Pp, 24¢,
"Rr, 85, Tt, it is evident, by the metiiod of equidiftant

ordinates, that 1xd¥hygaxergt "fx 1PT, will

90
exprefs the area of the curve, or half the fuperficies of the
cone, very nearly.

Now, in the cafe propofed, A4 B being =12, 4/ D =9, and

- - _AB*—AD*—BD*
BD=6,wehaveCE=3=4a; DG (= “BD

"=%;CG=5%=}; and 4G*=1759375=c*. Here, therefore

d(=AB)=12; ¢ (= ¥cctaa+4bb+aba/2)=109996;

(=Wcctaa)=92162; g (=wcctaat4bb—aby/z
{_:8‘7432.; and 4 (= AD)=y. )

From whence (7xd-r-b+3zxe+g+ 12/ X INE D)

o
the content of the whole, requgircd, fuperficies comes out
93'13 fquare inchcs, By takiog a greater number of ordi-
nates, the anfwer may be brought out to any degree of
exatrels defired, however great the inclination may be.

Mr., Bawfield, by an eafy approximation, brings out nearly
she fame pumbers with the atove.

X, QuEs-
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X. Qgesnon 370 anfwered by Mr. J. Robinfon,

LEta=dODjF0€h=7?’ 51::0,4=; 0,
59'161,and x = . en (perEu. 47, x
é2+sz+7,rx=aa. Reduced, x= B A
aa _ 56 _ £, From whence the fide
* 4 2 F
of the fquare will be found = 24 poles,
and the area of the field = 3 acres, 2 roods, . D
and 16 perches.

The fame arfwered by Mafler John Birks, a Tyro at
Gofberton School.

The three vifible corners of the field being reprefented by
A, B,and D, it is evident, becaufe the given diftances of
the two lalt from the oak, at O, are equal, that the line
O AF bifeQs the angle B.4D, and confequently that the
angle B 40 = 135° From which, and the given fides 40
and B0, the angle 4B 0 is found (by trigonometry) = 32°
26’3 408 =12° 34'; and the fide of the fquare 4B =
24J>o]es: Whence the area of the field = 3 acres, 2 roods,
and 16 perches, which was required.

According to this laft methad it was alfo anfwered by Mr.
Rictard Gibbons, and Mr. . Milbourn. Mr. C. Tate, Mr.

g. Wigglefworth, Mr. F. 4/b, and fome others, folved it by
ifferent methods. .

XI. QuEesTioN 37t anfawered by Mr. T. Coates,
\ Writing-mafler, at Briftol.

Put r =the radius CF of the generating circle, which is
found (by common properties) = .
st;alfopat c =CH =33, DH m T

=4, HN(=CP)==x,and MN /J;E&:- :
=y .
Then, univerfally, y= #/rr—xx D/ - #_ 1)

—c: Therefore yy = rr—xx4 : © 'N

C"—Zf‘/fr'*Xr—Tﬁ//—x.\‘—z;y; :......-_js'.‘.‘é.......‘".
and py*x = pxbbx—xx¥—2pcx

= 8; whofe fluent is 7 xbbx — $x3 — 20 xarea MNHF

=S§: Which, when x = 24, gives the content 13943 ale
gallons. ) , '

Trle



364 Lavies’ Drarites. [Simpfon] 1754

The fame anfovered by Mr. John Wigglefworth.
LetGH= hglf the length of the catk =24 =4, BC =12

‘!
=b, HF=18=c; alfoputr:rad.CM:CF:ﬁaz—':E%
(by the natute of the circle) m=P N=CH, p=3"14159 &c.
x=HN=CP, apdy:MN: Then y =&/rr —xx—m;
and thereforcp_y’x:px'i r*—x2 +m’—-zmi;x Nrr—xx
= the fluxion of the folidity: Whofe fluent pxx s —yx*—~ m*
— amp x area CF M P = the folid defcribed by the rotation
of HEM N about the line HN: And, if L be put for
the length of the arc whefe radius is 7, and right fine x,

then rLd xdbxy area CFMP. Whence the foli-

2

dity of the whole cafk, when x =4, and y =, is 2p x
ar® —ta’ —mrL—abm = 39316°99 cubic inches, or
139°4219 ale gallons. .

Mr. Richard Gibbons, putting x = 12, makes the content,
by Shirtcliff’s Gauging, (p. 201) = 0'080685x3§= 139'4237
ale gallons. Mr. 7. Milbourn, by a different method, makes
it 139443 and Mr. Charles Tate, of Hull, 139°43.

XII. QuesTioN 372 anfwerzd by Timothy Doodle.

Let O and C be the centers of the earth and moon, and
H the place required: Suppofe HF and HB
to touch the two furfaces in F and B, and P
let FGf and BD b be perpendicular to OC, BH5

Put 2 = OF = 3985, 6 =C 4 = 1085,
c=0C = 245070, and x = O H; and let
# = ax 314159 &c. So fhall the circum- 2\
ference FEf, &c. = pa, and the circum- &/ 1o
ference BAb, &c.=pb: And therefore the
parts FEf, B Ab of the two furfaces vifible
toan eye at H, are equal to pax £G and
pbx AD, refpeively.

But, by fimilar triangles, OH(x): OF (a):: OF (a) :

0G = ﬂ—:: Whence EG =a— a—;i: And, in the very fame
manner,AD:b—c-_bf—,c-. Therefore, by fubftitution, FE f*

+BAb=paxa—? +p5x 6-—5——5_5—;‘-: Which being a

maximum,
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b3
. . €—x
W b x* = O
ix Pe=p=o Hence;,:—z-i—; or - X x
= ¢ —x, and confequently x = _'_CT;' = 214585. There-
bx
v 1+ a
fore the place where friend Bevil muft take his view is
210600 miles above the furface of the earth, if he can find
his way up fo high. '
Mr. #fb, Mr. Wigglefaorth, and Mr. Bevil the propofer,
(proceeding upon the fame principles) bring out the fame
conclufion.

muft be a minimum ; and its fluxion

o . a’
maximum, — -
X

XIIL. QuesTioN 373 anfwered by Anth, Shallow, E/g.

This queftion, in the form it is propofed, is indeterminate :
The figure of the egg, as well as its principal dimenfions,
ought to have been given; fince, of an infinity of curves that
may be defcribed through the fame, given, points, experi=
ence is not fufficient to dire&@ us which to choofe; it not
being known that ever two eggs were exadtly of the fame

figure.

Let AFBCD be a fe@ion of the egg through its axis

AC, and let BD be the given pofition

" of the greateft ordinate. It is vifible
that innumerable curves, 4FBCD,
AfBC N, &c. may be defcribed thro’
the given points 4, B, C, and D, to
cut AC and BD at right angles, con-
formable to the nature of the prablem.
But, the greate(t ordinate 8D dividing
the axis 4C unequally, no curveof a
lower order than the fecond can poffi-
bly anfwer thefe conditions.

Let, therefore, A F B C be a curve of this order, whofe
equation is yy=bx + cx* =+ dx3 (being the moft fimple
the data will admit of): Alfo letv /C=p, AE=gq,
=r: Then, by making x =f, and y = o, our general equa-
tion becomes bp 4 ¢p* +dp? =o, orb+cp+dp* =o.

Alfo, by making x =g, and y =r, we have bg +cgq> +

dgd =r*,orbtcqg+dg? =-rq—,

Laftly,

e ' 1 g

*r
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Laftly, by making bx + 2exx + 3dx’;- (the fluxion of
bx +cx* 4 dx3) =, and writing ¢ in the room of x, we
have b +2cq 4 3d9* =o.

Now, from the three equations thus derived, 4 is found =
_rrx ’Zq'—p. c= rrvzr/q—pf; andb:rrpqxzp—gﬁq.

g7 xp—g>" " g2 xp—gq) 4* xp—aq
Therefore the general equation, in known terms, is yy =

rr ——— —
Frxp—gi 1p—3¢xpgx-+3qq—ppxix—2g—pxx’.

. » arr
Whence, if 4 be put=13°14159 &c. we get dJ]x=;;)ﬁ:

X3P — 37 Xpax¥ + 344 —pp X x* x — g —pxx3x for
the fluxion of the folidity. Whofe fluent, when x = p, will
be found = ar2p3 X ﬂl—“—iﬁ_-—‘:#’, exprefling the true
129> Xp—q" :
content of the whole folid. Which therefore is to (arrp)
that of the circumfcribing cylinder, in the proportion of
* X 6—1’1-—-6@’-,;?-’-’ to unity. This proportion, in the
124* X p—g

cafe propofed, (where p = 2§, ¢ =1#, and r =4%) becomes
as 375 to umity. Therefore the folidity (according to the
above affumption) comes out 2'8124 cubic inches. ;

As to the fuperficies, or fhell of the egg, it may be alfo
found from the fame general equation; but it is hoped the
facetious propofer will himfelf determine that, and accept it
as a proper reward for his trouble and induftry in promoting
ufeful fcience.

Some correfpondents confider the egg as formed of two
unequal femi-fpheroids; but this does not feem to agree well
with the true ﬁgure, it being hard to conceive that the cur:
vature fhall be iImmediately changed by more than one-half,
in pafling from one fide of the greateft ordinate to the other.

XIV. QuEs-
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XIV. QuEsTioN 374 anfwered by Mr. W. Bevil.

Let acb be a curve fimilar to that (4G B) formed by the
chain, fuch that its ray of

curvature (a) at the loweft D
point ¢ may =1. Then, the 4_D B ad g

area of the femi-curvilineal T~ b3 -] [;7
Ipace, acd, will be truly ¥/ )

defined by y4/T ¥ zz — 2,
(as is proved by the writers
on fluxions) z being = ca,
and y (= ad) = hyp. log.
s+ 1422,

Hence, putting the lIength of the chain = ¢, we have
(by the general property of fimilar figures) as z+»* :

Gee (AC+ADV) :: yo/T ¥ 22 —2: Xce x'lv=l=\—-+.z;z—-5
. . A

=area AC D : Which being a maximum, let its fluxion be
therefore taken and made = o;-whence, after proper re-

24y —
, T+ N1 dzz
YV1 +zz—z. From which equation (by the known me-
thods of approximation) the values of z and y may be found.
For, having aflumed for z, y will be given from the equation

y=hyp.log.z + 4/ 1+z2z; and then, by fubltituting thefe
values of z and y in the above equation, the error will be
known ; and from thence, by repeating the operation, &c.
the true value of z; which comes out = 5°4627 and y =
2°399. Then 7861 (ac+ad): 2°399 (a4) :: $c(AC+4D)
: j& = 0’15359 x¢: Whence A8 = 030518 x ¢ = 15°259
inches. ‘
Anthony Shallow, Efq; folves th's problem exaétly in the

~ fame man{;er. But Mr. Zimothy Dosdle, and Mr. O’'Cavanah,
taking the meaning of the queftion in a different fenfe [fup-
pofing the arch ./C B, and not /CB + A8, to be given

= 50 bring out 4B =33°575 for the anfwer. In which cafe

it appears that A D, CD, and 4C, will be in the ratio of
0’6715, 0°6656, and 1, refpeé’hve]z; and that the area AC B

is to the fquare of the arch Z/C 5, .35 0’1549 tO unity,——
But there is yet another way in which the queftion may be
taken, as it 1s not {pecified whether the chain is to be faf-
tencd to the pins, (in which cafe the area will be the greateft
poflible) or whether it is fuffered to flide frecly over theq;l’

ti

redu®ion, there will come out $yz x
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till the two parts thereof (here reprefented by /CB and
AE B) acquire an equilibrium. In this laft fenfe the folu-
vion will be {till more complex ; burt the bett method will be
to affume two arcs, acb (=2 Z£) and pem(= 22), of the
fame given catenaria, fimilar to the'two parts AC B and
‘AE B of the chain. From whence (by the properties of
the catenaria, and the confideration of fimilar figures, and
of the equal action of the two branches of the chain-at B)

Vit ZZ _hyp log. Z+w1+2ZZ
Vi+2z hyp.log. z+ 41+ 22 ’

X LL—Zx1422 . .
ZX1+ —Zx1+ 22 . haximum. From which

d P X
an 2V1+22Z +ZVi+z2
the values of z and Z may be determined.

there will be had

The PrizE QUESTION anfwered by Mr. J. Afh,

*Tis plain that the leaft weight will equipoize the veflel in
any degree of elevation when the
cord Pa is perpendicular to Ca:
Then, putting s = folidity of the
whole frultum, ¢ = 7854, w =
tenfion of the cord, » = the ratio
of Dn to m», (Am being the
horizontal furface of the water)
and x? =diameter of the fruftum

a —x?
at m, we have ——— = D,
na -+ nx* a+tx? .
- =mn, —— = An, and, per theorem Diary

1744, Queft. 240,

3
3 —ca®x3 ”
ca = X §'= (becaufe » = 3)

3
f_a_’_:f&‘_’, the folidity of the boof ‘Dz Am; there-

3
—cal ca*x3 - ..
! + = the folidity of the remaining

fore 2 ”
water, which let =gx3 — p: Then (per ftone) Ca : fine
of Ka:: gx3 — p:av; or, which is the fame thing, (becaufe
— 16ax* 4 10x4

P . AL
the triangles are fimilar) A ( 7 )
na—nxt ’ na—nx* X qgxd —
:mn(——-——-—-—” ) qxir—p:w:—-’,(’, —nx X9 p’
A30a3 ~16ax*+10x4

the
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~—x?Xgxd—
the tenfion, 2 max. and confequently Vf'..z. _:——x—'(}'?i\_ z_;!'_x .
a® — “x X
thrown into fluxions and preperly reduced, gives ¥* = 13'6
fere. Hence the weight required = 247054, and PC =
201°57. ’

The fame anfwered by My, Patrick O’Cavanah.

: Put 2= 15 =the depth of the fruflum, § = 20 the greate(t
diameter .4 D, ¢ = 10 =the leaflt diameter £ F, p =*7854,
and (zam) = x. Then, fuppoling 722 perpendicular to

D, it will be b—¢c:b—x:1a:ax

— X
=mn:
c

, =
Whence, by a well-known theorem for the conte’zt of a bco-
sical ungula, the folidity of 4D is = § pab x 2 2¥ X,

. b—c

Which, fubtracted from Jpa x 4o+ be + ccz the content
. XA bx—¢3
of the whole fruftumy AFE D, leaves Fpax e <
for the part .7 F Em, in which the water is contained. Now
. the tenfion of the rope, or the force of the weight /7, a@-
ing at right angles to Ca, fo as to {uftain the watcr in this
polition, is known to be in proportion to the weight ct
the water in the vefel, as the fine of the angle (Pa (or
D.Am) to the radius; thatis, as m» to Am, or, in fpe-

. o ob—x Jtl‘ Xb—\* b it .

cies, as a x to —— . Whence
’ b—¢ bh—ct* 4 ’
. bh—x.x bxa/bx—c? . .
by the queflion, — -‘-/_-:-_—._-;—vz- sz (which

Varxb—x1* +Ixb—ci* x byl :

. . . . < 7471 . ..
is in a given ratio to /FE 74‘1%.?7,.—,;)’ maft be a minimum,
. 14

This expreflion, by putting yy=bs, d= ff—-;c,.andf:
aa—dd -

x 2,55, and dividing the dencminator by 4/za - 77,

-a:'l-i'"d:i o

. bhtr —yyxys — o3 . s e

1s reduced to -—__-i.z';,y—_.—i_ . Which, ta fluxions, &c.
Vb __f y“f}"" .. ce T s

. L 2 Sf—ayy . R
BV N T T, .*-W:}B}thgrzﬂwf { Hence
3265865 ¥ = 137578, G P = 203°66; apd V. 57 24709
‘poﬂ'n;'fé. ’ . '. . »|‘ "~l.': ot oyl e

Remark, As the taking of the fluxions of exprefhons-com-
cunded [ike that in the preceding folution, 1s fomewhat®
5 Qiary Math, Vol 11, Kk tiou-
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troublefome, the following method may, in fuch cafes, bg
of ufe. -
e Yi e X —yt .

Seeing TN is to be 2 maximum, by the
queftion, the logarithm thereof, or its equal, log. y? —¢* +
log. 5* —y* —}log. 5% — F7y* + 54, muit alfo be a maxi-

sty 2y

mum, and confequently its fluxion F= T gy

13 +

Sy —axdy
Bt
AN S _Sff— 2y
y¥—cd  bb—yy T b —fryr 4y
before. Which equation {tands in a much better form, for
a folution, than that immediately refulting from the com-
mon method. In lik:: fort, fuppofing

1 3

= o: Whence, dividing by » y., wc have

= o, the fame as

jrrgupery LIVEY garayer 3t SV g yL .
— e e — was to be a maximum,
a—a" xa* +ads 4 x?

or minimum, we fhould have § log. a* —x* -} log. 3 +x3
+ilog. c¥ — x¥—alog.a—x—log.a* F 2dx+ x+ a

. ¥ vl
. . nfequently — -
max. or mia. And confeq ;ty = tiEa
x3 2 2d+2x
—_ = b
Py S gt grupy And {o of the
others,

N7 folution caie in time this year 1o chiain the prize,

Paradoxes anfavered,

Paravox 1. anfawered by Mr, R Pearfon.

Let Cottam tell his lord, he muft
Dwell underneath the oorth pole jult :
Then, let him vifit age, or youth,
His courfe he’ll furely fteer full fouth.

"Pazapox IL anfwered by Hodge, the Miller.
* The man had his fon and davghter by two feveral women's

and the eftate was feitled on the daughter’s mother and her
heirs,——Mr. 7. Moreland anfiwvers them both the fame

WiV, :
< Tl'e
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The Eclipfes calculated for 1754, by
Mr. Ralph Hulfe.

There will happen fix eclipfes this year; but, what is re-
markable, not one of them will be vifible to any part of
Great Britain, or Ireland : At other places they will be fecn
according to the following order, ]

1. March 23d, at 6 afternoon, the @ is 2 digits eclipfad
on the north fide, verticat to a little fea, welt of Terra Firma,
lat. 8° north, long. 9o® weft. Vifible in North Ameiicu.

2. April 7th, at 4 in the morning, the D is eclipfed totally
ax digits, vertical to the eaftern borders of Peru, lat 6° fouth,
long. 70%weft. Vifible to all America,

3. April 22d, at ten_in the morning, the fun is 2 digits
eclipfed on the fouth Tide, vertical to the eaftern parts of
Nigritia, in Africa, lat. 22° northy long. 30° calt. Vifible
to the fouthern feas. .

4. Sept. 16tH, at r afternoon, the O is eclipfed in' M 23°, -
towards the eaftern ocean, beyond the Phillipine Iflands, lat.
3° N. long. 163° E, This eclipfe is ftill lefs than the former.

5. O& 1ft, at 6 in the morning, the moon is totally
eclipfed a1 digivs, in o 8°, vifible to all America, vertical to
the fea weft of Pamama, ht. 3° north, long. go® weft.

6. O&. 16th, at 1 in the morhing, the fun is eclipfed

- ¢ digits on the north fide in 2= 22°, vertical to Medelzar,
lat. 8° fouth, long. 130° weft, Vifible within the aric circle.

As we do not kaow what tables Mr. Flu{fe madc ufe of in
thefe calculations, we cannot fatisfy the public in that par-
ticular, nor take upon us to judge of their -exa&nefs, not
having made any ealculations of thefe eclipfes ourfelves, as
shey will be all invifible to us.

New RQueflions.

I Qurstion 376, b Rufticus,

An honclt man a horfe did buy,
That was both Jame and poor:

A golden guinea was the price,
And five good thillings more.

This horfe he fed with corn and hay,
Till he feem’d wond'rous found :

When, meeting with another chap,
He fold him for three pound.

Kka By
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By which he loft half the prime coft,
One-fourth o’th’ keeping too.

‘What did tlie keeping {tand him in?
What did Le lofe, fay you?

I stsrnoulgn, by Mift Maria A—t—{—n.

There are three cities, .7, B, and C, lying in the {ame
road; whereof the firft is 136 miles diftant from the fecond,
and the fecond 104 miles diftant from the third: From A to
A a cotrier travelled in two days; and from B to € in two
days more, diminifhing his diflance every day alike, from
the firft to the laft. What number of miles did he travel
cach particular day.

1I1. QuesTioxn 378, & Mr. Charles Tate.

My wife's a fcold, a niggard, and a flut,
And ev'ry day fhe’s fure to. l;:'av my feott;
And yet for what, no mortal e’er can tell,
1Tnlefs her courage rife from living well :
‘t'he which to tame, that I may live in quiet,
Y am refolv’d henceforth to ftint ber diet, -
In quantity, to what it was before, .
As ¢ to a; which, gentlemen, explore,’
¥rom the equations * that you fee fubjoie’d ;
Elfe come and take my place—if you've a mind. -

aa-+cex :—; =)=12832.

“* Given

———

a
ag=—ee X ;:c:xgzo.

IV. QuesTiox 379, by Mr. John Mosland.

Two fperfons, A and B, having an equal claim to an an-
nuity of 100l. to continue for 30 years, agrce to fhare it be-
tween them in this nianner, viz. .4 for his part is to enjoy
the whole annuity for the firft 1o years; B and his heirs be-
ing to bave the entire reverfion- thereof for the femaining z0
vears. ‘T'nhe quefticn is, To.find the rate of intereft allowed
in this contrat, with the-prefent value of the anmuity cor-
refponding, : . ST
: . D)

V. Questrown 380, &y W. T=t.

The fum of the fquares of the two diagonals, of anyv tra.
pezium, together with the fquare of twice the lire joining
their middle poicts, is equal to the fum of 1he fquares of';all

- the
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the four fides of the trapezium. A demonftration of this is
required.

VI. Question 381, 4 Bathonius.

Two fthips fail, at the fame time, from two ports under
the faume meridian, whole difference of latitude is 1% 25'.
‘Fhat from the fouthermott port runs due eaft at the rate of
4% miles per houry and that from the morthermol\E. S. E.
uv the rate of 7 miles per hour: I demand the diftance failed
by each thip, when they arc at their nearclt diftance from
each osher, and alfo whar the diftance will be.

VII. Questioxn 382, Iy Alr. Thomas Mofs,

To determine the leaft triangle that can be circumfcribed:
abour a given wiangle, whercof the three fides are 8, ro, and
»1.inches.

VI_H. Qussrron 383, by Anthony Shallow, Efz.

To draw a right line parallel to a given line,. which may
cut three other lines given by pofition, in fuch fort, that the
re@angle under the two parts thereof, intercepted by thofe
lines, may be given in magaitude. :

IX. QuesTion 384, & Alr. Tho., Mols,

Sailing due north, at the rate of 4 knots, in a current, a
certa.a fmallifland bore E.N.E. from: us, at the diftance of
4> miles: Afrer running 12 miles (by the log.) it bore due
eaff ; and having rua 16 miles more, upon the fame courfe,
its bearing was thren found to be S.E. T'o determine, from
thefe obfervations, the diredtion and velocity of the cuerent,

X. QuesTion 385, &y W T—t,

The vertical angle of @ triangle being = 70°, and the fara
of the two including fid:s = 100 feet; to derermine the tri-
angle itfelf, when ehe perpendicidar is a mean proportiona
between the whale bafe and one of its two fegments.

XI. QursTron 386, by Mr. Timothy Doodle,

Within a retangular garden, containing juft an zcre of
ground, Ihave a circalar fountain, whole circum¥erence is
28, 42, 52, and €5 yards diftunt from th: four angles of the
garden. From thefe dimenfions the leagth and breadth of
the garden, and likcwife the diameter of the fouatain, are

requred, .
, Kkj XII Ques-
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XIL. QuestioN 387, &y Alr, Patrick O’Cavanah, ¢f
-+ Dubljn.

In the latitude of 512 32’ north ftand two pillars S.W. and
N.E. of one another, at the diftance of 200 feet: The height’
of the fouthermo!l pillar is 60 feet, and that of the norther-
molt 40 feet. At what time of the day, on June 20, do the
{hadows of their fammits approach the nearelt to each ot her?

XIII. QuesTion 388, &y Mr. Timothy Doodle.

Suppofing p, 7, 7, 5, #, &c. to reprefent the tangents of
any number of arcs P, @, R, S, T, &c. equal, or unequal:
‘fo determine a general expreflion for the tangent of the-
fum (P4-Q + R+ 8+ T + &c.) of all thefe arcs; the
common radius being unity.

XIV. QuesTtioN 38y &y Mr. E, R—n.

To determine the ratio of the denfities of the fun and
earth, independent of the fun’s parallax.

© XV. QuesTioN 39‘0, %y Anthony Shallow, qu :

laving'given any thres computed vifible latitudes of the
moon, in a folar eclipfe, together with the correiponding
differences of longitude of the fun und moon: To fhew the
mangcr of finding, from rhence, the true time of the greateft
ab{Owration, and likewife the nearveft approach of the two

¢amiere,

Th Prize QuesTioN, & Anthony Shallow, Efj.

I'o dctermine the figure which the piers (or the ltar]ings&
of a bridpe ought to-hdve, fo that the lenath, and greate
breadth of each, and their diftances from oae another, being
given, the water in its paffuge-thiough thebridge (hall fuffer
the leaft reliftance poflible. S . .
N.B. The perfon who gives the beft folution to this
queftion will be intitled to a prizé of fix Diaries: And who-

cver truly anfwers it before Candlemas-day, will have a
chance, by lot, to wio the fame number of Diaries. .+

-t A Quzflions

'
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1755
%{fﬁimz; anfwered.

1. QuesTioN 376 anfwered by Mr. W, Lilon.

HIREE pounds, two fhillings, and eight-pence, the keep-
ing it did co't; : -

One pound, cight thillings, and eight-pence, was what the
puor miaa loft:

The famé bnnfwcred by AMr. Edward Gallyatt,
Put 4% =keeping, 24 = 26, and b[]=-‘ 60: Then; per queft.
Ax+2a—b=a+ x; whence x = A 15s. 8d. Coh-

fequently 4x = 3l 2s. 8d. = the charge of keeping, and
a+ x =1l 8s.8d.= the money loft. .
The fame anfwered by Mr, Phil. Williams,
Let 2 = 26, b = 6o, and x = the keeping; then a4 x —5
. . b= 2,
=2 +i (par quelt.) whence x = AL 627,
2
Thz corn and hay appcar from hence
To colt three pounds, two and cight-pence;
‘T'he money that the good man loit,
. Was eight groats more thao the prime coft,
Anfwers to this queftion werc Likewifc reecived from Mr.,
G. Brownbridge, Mr. T, Barker, Mv. IV, Beer, Mr., T, Befion,
Mr, R. Butler, Mc. 7. Ffbob, Mr. W. Gawthorpe, Mr. E,
Grifiths, Mr. G Hicks, My, Samuel Koit, Mr. T. Lover,
Mr. T, Pad;finy, Ms. T. Prichard, Mv. Willian Rickardfin,
Mr. 7. Scholar, Mrv. Benj. Thearle, Mi. Fa. Vacarg, Mi. R.
Younge, and feveral others.

" II% EsT10N. 377 anfwered Ly Mr. Samuel Koit,

Let 24 == 116, 2 b = r34; and 2x = the comimon ¢iffeience

of each day's jogroey; then a+4-x, 2—x, b4x, and b— x

will be the refpe@ive diftances travelléd each day': But the

fir(t 4 the third = twice the fecond, thatis, @ 4- b 4- 2x =
: ' —r

, =~ = 4: ThiYes

fore 714 64;°£6, and 485 are the four diffances'réquired: 7_
R be

N . . . . ' a
2a—ax; whence gx=a—25§, and x =
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Tie fame arfwered by Mr. W. Gawthorpe.

Put ¥ = the firlt day’s journey, and y = the common dif-
ference : Then 2 x —y =136, and x5y =104 (per queft.);
and, by fubtra&ing the latter equation from the formcr

6 -+8
4y =32: Whence y =8, and x = l—’-g——-—-*: 7%

According to the one, or the other, of the above methods,
it was-Fikewife anfavered by Mr. R. Butler, Mr. G. Brown-
bridge, Mr. T, Barker, Mr. T. Boflon, Mr. /. Beer, Mr.. T
Drary, Mr. T. Eadon, Mr. T, Efiob, Mr. E. Gillyatt, Mr.
E. Griffiths, Mr. Fa. Giles, Mr. E. Johnfon, Mr. flex. Rowve,
" Mr. 7. Rickardfin, Mr, G. Reed, Mr. T, Sskylar, Mr. 7a.
Vicary. Mv. PHI. Williass, Mr. R. Younge, and many others.

III. QuesTion 348 anfwered by §. Milbourn.
Multiplying the given equations crofswifc into each other,
——— a ——
we have au — ¢ x T Teadeex—; whence a4 —

- s v .
{’-:Z-_f::ex an= 5%—; and, by comp!caung the fquare, S, -

—_—
b+(;+\/uu 4+ 60C 4 cc _
ac = ee X = ez x 25; confe-

26
quently, #=se: Whence, by fubftitution, &c. ¢ =4, and
3= 20. .

Tée JSame anfwered &y Mr. T ho. Todd.

R » r . ..

. Put /xy = a, and JJ—: e; ‘he";'=;.~ and y= £

‘whence, by fubftitution, xy +§ xi =5, and xy _; Xy

=¢: Frem the firlt of which we get yy = ;:_\ =¢ ': X by
(;lt' c— bl; I;.—.c

the - fecond. . Hcence x = N — ~ + =

Thor.forey =35, a =29, aod ¢ = 4.
" The fame anfwered by Mr. W, Enefer.

T

Let re = a; then, by fub®itution, rrez 4 ce % ;= 5,
and rree — ¢ x r = ¢ : By multiplying thefe equations
' ‘ crofswife
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crofswife, we have bré — br2-— ¢cr* = ¢, OF (pu’umg
145 5 'md— = n) P —amrt=a whence » =

a—-—-—-——-——-_..___. br
Vm-t-v:z —wmm = §; and from thence ¢ (= \/, r+1) .

._.4, and a( re)- 20.

The Jame enfwered by Sylvms.

. 1
Let‘f = x; then will ~-=-{, and the given equations

—_— ———
will become cexxtee X ;.— I and cexx—ee X X=C}%

2 -

: I) c
therefore e = e --————\—‘ whence b4 -—b\*

,\+x X3 - L
) | b+,
—_—-——h—-+r—-—-‘

406 20

cxt+tc; and by reduion, x-—\/—

=¢; hence @-= 10, and e = 4.

Mr, 7. AJb, Mr. T. Barker, Mr, I7. B:a:[ Mr. 7. Bofton,

to A, Brwée, Mr, Hugh Brown, M Brownbridge,

t. R. Butler, Mr. B5 Cottam, Mr: 7. éﬂd&ﬁ, Mr. E.Gil-
lyatty Nir. ; , Hemingway, Mr. E. Fobnfon, Mr, W, King»
Jlon, Mr, T, Mofi, Mr. " F. Nichols, Mr. G. Reed, Mr.
Rickardfon, Mr. Alex. Rafwe, Mr, /7. Trott, Mr. Har/arzd
$idd, and Mr. R. Younge, likeyife anfweied the fame ina
neat, concnfe manner, by equations not exceedmg a quadrauc.

v, @ssnov 379 anfwered b Mr. W. Kinglton, -

“Let = the rate of intereft, and = 100: Then per Ward’s
" n
theorem, we have s e cedinens = prefent worth
-1 x1°x'x—1

Y N . “ .
for 10 years, and. - : :-..pmfent worth for
-1 N30x x— 1
. . . !3..-!,, o X0y " s0°
35 years; hcncc-*-;-ﬁ—_zx—a—,o ,orz\°—-\ =13

which, folved, gives x = 1°049298; from which the requxred _
value of 'the annuity comes out 15941. 138,

The fame m{[wered bv Mr. Hugh Brown.

" Let R be the amount of rl. in one year; then, by the

1i—R-®W
que(hon and the do&une of ann.uues‘ we have 2 x Rt
< -
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= _E:’ * R® — 3 R1° 4 1 =ro; which, divided by

10 i
R —g, gives R¥ — R® — y=0: Whence R:JM

‘ , 2
= 1'0491297, &c. and the prefent value fought = 15941
13s. old. ,

Anfwers to this queftion were likewife received from Mr.
F- A, Mr. A, Broske, Mr. S. Bamfield, Mx. W. Bevil, Mr.
G. érown/vridge, Mr. R. Butler, Mr. V. Cottam, Mr. R.
Gibbons, Mr. T, Nofi, Mr. Fa. Robinfon, Sylvius, add Mr.
Harland Wiid, -

V.QuesTion 380 anfwered by Mr. J. Randles, Teacker
of Mathematics at Wem, in Shropthire.

Let the two diagonals Z/C and DG be bifected in B and
Fr Then, by the 1ath of 2d of
Simpfon’s Geometry, #D* +C D3
=2AB*42BD?, and 4G*
GC3=14B*+ 2 B8G*,and con-
fequemtly AD* - CD* + AG* + 4.
GG* =4 48* 42 8D* +2BG*;
but DG by hyp. is alfo bife@ed by
BF, and fo BD* 4 BG* =1 DF?
4-28F* or aBD3 e 2 BGr =
4D F3* 44 BF*¥; whence, by e?ual'
fubflitation, #D* 4 CD*+ 4G
+GC* (=4 4B* + 4 DF* 4 4BF*Y=AC* + DG* +
aBF:, Q.E.D. -

In the very fame manner it was demonftrated by Mr.
Brown, Mr. Moff, Mr. Watfon, and Mr. Younge.~—Mr,
&ottam and Mr. Enefer proved it by different methads.

V1. Quesrron 381 asfwered by Mr. J. Afhy

Tet A and. B reprefent tlre two ports;. 4 the diftance be-
tween them =85 miles, a and #"the fime and cofine of tne
angle £ BN, ¢ = the given ratio, and x = BN = the dif-
tance failed by one of the fhipsy then mx = E'N, nx =
EB, and ¢gx = .4 1; whence a —nx=AE =4.M, and
mx — gx{whichlet =px) = A N, and then ppxx 4 aa—
anax+nnxx=N7MN?*, aminimum; which, put ia fuxions

- and reduced, gives x = (_r:’m =144'3; whence /M=

. Pt .
91764, and M NV (the neareft diftagge) = 56311,

The
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Tke fame anfavered by Mr, R. Ycunge, Teacker.cf Ma-
' thematics in Chelter,

ConsTRUCTION. Suppofing the two courfes to interfc@
in C, take CD to CB in the

given ratio of the cclerity in B
A4C tothatin B('; ard baving
drawn BD, make .7 R perpen-
dicular thereto; make alfp RV
parallel o .7C, and N/ pa- v
rallelro ZR, fo fhall Mand V E
rle;pref'en‘!l the reguireld places l:)f :
the two fhips when they are the 77

neareft poflible so.eacl;ymh:.,n. 4 "D c

DemossTraTION. From any point r in BD, draw r.¢
and 7, the latter parallel to AC; alfo draw #2x paralle] to
«r. By conftruttion and fimilar triangles, B : nr (.»]:71')
1t BC': CD :: the velocity in BC : velocity in /(7
whence it is evident, that » and 2 are always contemporar
pofitions : Bue .4, or its equal m z, is, evidently, the leaf
poflble when .4 r ‘coincides with L4 R, orwhen mn=MN
=A4R. R.E.D, '

CALCULATION. As 5 4 4L: 7 — 4% ¢: cotang. 1 C (119

CDB—CBD — o
15') : tang, T =47%3%' ; whence CBD =31
13', ABR=36° 17", 4R (= M N)=s0"302, RN (= A M)

= 9179, and 8N = 144°34. WV R. .
©_Anfwers to the fame were likewife received from Mr. S.
Beanifield, Mr. W, Bevil, Mr. G Brownbridge, Mr. R. Butler,
Mr. T, Cottam, Mr. I¥. Enefer, Mr. R. Gibbons, Mr. E.
Gallyait, Mr. E. Jobnfon, Mr. I, Kinzflon, Mr, F. Nickols,
Mr. Ben. Thearle, and feveral others.

VIL. QuzsT. 382 anfaersd by the Propsfer, Mr. Mofs,
L is evident, that one fide £ of the required triangle
AE D mult fall upon, or coin- : :
cide with, one fide .7 B of the d
given triangle A BC; for, if o
another equilateral triangle e d
be dcferibed about .4 BC, near
20 the former, the fide thereof
(ae) will befgreater than the fide -
AE of the former, becaufe both
the angles 4.7 B ard BE ¢ being
‘obtufe, B« will be greater than
B4, and Be g&reatg_r than BE,
and confequently ae (B a4 Be)
‘greater than AL (B.A+ BE).
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_ Now, all the three fides of the triangle .4 B C being given
\the angle B.7C may be found: The% it will be as %h%s. E
M60°) : AC (12) 2 8. ACE (1200 — B ()2 AE 5 which
quantity (as the two firft terms are given) will be the leaft
when 120° — B.4C is the lealt, that is, when B.4C is that
angle of the given triangle which is neareft (below) the angle
of the equilateral one. In the prefent cafe, the angle B.4¢
(oppofite 1o the mean fide) being 56° 46', . E will be found
12°48, and the area of the triangle 67°43 {quare inches.
w.iv. R,

Nzte, An equilateral triangle, conftiruted on the longeft
of the three given lines as a bafe, will be Jefs than that above
determined s buz cannot befaid to be defcribed about the
given triangle (as the queftion requires) fince all the angles
of'the latter are not fituate in-the fides of the former,

This, queftion being wrong printed (by omiffion of the
word eguilatzral) no anfwer to it, befides the propofer’s,
has been received. ‘

VI @nsnou 383 anfwered by NMr. H. Watfon,

Let B, A, and € be the points of interfecion of the three
given lines 'Q;B Q, .
RUR, avd PAP;
and let Cc be the ‘
line to which the B _ .
required line LM N SNE [re
is to be parallel; Q.T\?\_\ ATER
moreover, let S7bz SNE
the fide of a fquare,
equal i? arca lm the
rectangle whichis to '
be contained under _P/_N b
the parts. LM, MN,
of the faid lines "

I¢ is evident, that
the problem(unlefs
it be reftrained by giving S7 too large) will admit of fix
anfwers, or different pofitions of the line L N: But the de-
tcrminat_ionl;o{ al thefe depends upon two cafes only.

Confbruétlon of Cafe x. (No. 1) Upon 4 Blet a femicircle
be dq‘[:rride, ﬂhds.\t';c crelt the pergcndicular <k, m‘eéﬁig
the cigcumfgrence in.#7 5 make .4 F alfo perpendicular'to’ B4
and equal-to a fousth proportional to Cc, ¢ E, and S 773 and,
from. F to the ceater 0, draw OF; take O M :'0[3',' and
through /! draw L Mparallel to G, and the thirg.is'dopcs

oo Remin-
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. Demonfiration. 1t is evident, (Euc. 6. 3.) that A M. X B/
(=0M3—0.4* =0F*—0 4*)= A4F*: And, by limilac
triangles, %&Bﬂ,{” gi Bﬁ,i, therefore ML X MN :
AMXBM (AF*) :: Cc® : Be X Ac (c£*). But (by
conltru@ion) Cc* : cE*:: ST : AF*; whence, by eqta-
lity, MLXMN: 4F*:: ST*: . 4F?*, and confequently
MLXMN =87, E.D. .
Conflruction of Cafe 2. (No. 2 and 3.) Draw B) parallel
to C'c, meeting PAP in b; upon B let a femicircle be de-
fcribed ; and 1 c £, perpendicular to Be, take ¢cG a mean
proportional between B4 and Cc, and take ¢ X a fourth pro-
portional to ¢G, B¢, and ST; draw K D parallel to B4,
cutting the circumference of the circle in D, D; alfo draw
D L perpendicular to B.4, and then draw L M IV parallel

to Cc.
LM:BL::cC: B¢

De)uarg/t'mtibn. By fimilar triangles, WN-cL::Bh:Bes

therefore LMXMN:BLXcL(LD?*)::cCX Bb(cG?)
t Ber, But(byconftr) cGr:Be? :: ST*:cK* (LD2);
whence, by equality, LMX MN:LD*::ST*:LD:3;
and confequently LM X MN=S8T*. 9.E.D.

The fixth pofition of LV has the very fame conftru@ion
with the firft; and the fourth and fifth are determined like
the fecond and third: But thefe four, when S 7 exceeds a
certain limit, are impoflible.——Befides the two cafes above,
there are other particular ones; fuch as, when all the three
lines meet in a point, or when two of them are parallel, &c.
But thefe, being much eafier than.the above, need not, I
prefume, be infifted on. .

Mr M/ fent a conftruion of-this problem, very little

different from the atove.
** In the fig. for OE read cE.

IX. QuesTion 384 anfwered by Mr. Rich. Gibbons.

Conflruclisn. By the firlt bearing and diftance lay down
. the right-angled triangle S X, fo that
M may reprefent the ifland; and § the
fhip, which, at the fecond obfervation,
mult be in the ealt and weft line K1:
Produce S'K to R, fo that K R=AK M ;
and draw AR, in which the fhip muft
be at the laft obfervation. Moreover,
as the given diftances are in the ratio of
3t0 4, make X V:=3of SK'; and draw
NO parallc} to Kﬂ}, meeting R /M in
0, which is the fhip's true place. From .
Diary Math. Vol. I1. Ll th's
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this conftru&ion (taking S L = 28) the diftance LO, run by
the current in feven hours, is found to-be 18725, ‘and its di-
recion (IVLO) = 64° 58'. '

The fame anfwered by Mr. S. Bamfield,

- Let S be the place of the fhip at the fitft obfervation, SV
the meridian, /M the ifland, and /17X a petpendicular to SV,
&c. Then (pertrig.) MK (= NP)=36'95,and SK=15"31;
which, per log is but 123 fay therefore r2: 1531 :: 16 :
20413 =KN=MP= PO (becaufe the angle POM = 45°).
Hence SV = 35°713, LN (= 35'723 —28) = 7'723, and
ON (= NP—0P) = 16'54.. Hence, per trig. SO = 39"36
= the true diftance failed, VLO = 64° 59" = the current’s
dive&ion, and LO = 18258 = the diﬁance rua_ by the cur-
rent in feven hours, being at the rate of 2°608 miles per hour.
W.W.R.

In the fame manner it was anfwered by Mefl. .4/b, Broaws,
Brownbridge, Encfer, Kir}r/lon, Milbourn, Mofs, Peart,
Robinfon, Thearle, and Widd.

X. QuesTion 385 anfawered by Mr. Harland Widd,
R of Whitby.
Let ¢ = tang. 70° = ACB, y=A4B, and x = 4D} then,
by the queftion, ¥/xy=CD; and (per )

! x N
trig.) A/xy 11 i x: v = tangent ]f.
ACD;a]fony:l::y—x:':;:jz S '// l
tang. BCD: Whence, by the known RN
theor. for the tangent of the fum of “f /

. BN
therefore y = x4/cc = rx. Again, £ />
(per Euclid 47. 1.) &/xx 4 rxx + 4 a D FB
Vrxx—rix+rrix(2AC+BC)=
100
Vitrtyi-r
= 5736 = 4B. Frr
The fame anfwered by Sylvius, )
Let the tang. 4CB (70°) = #; and in ac, fimilar to

ACB, afflume ¢D = 1, and 2D = x; then will 46 = ".‘

two angles, we have
3

100; Whence x=

=139'24,and y (=rx)

(per queft.) and confequently D& =’-: —_—x = 5:—*’5 : But
ab
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ab. —_ : N S :
i DxDi="! (=tang. acb), thatis, =4 whence

X =0'713984 =tang. 35° 31’ 34’ =acD: From which the
angle 5¢c D = 342 287 2073 and it will be ca =+ ¢4 {the fum
of the fecants of thefe two angles) : AC+ BC :: ac: AC
= 503215 ; whence the reft are eafily found.

The fame anfweéred by Mr. Henry Watfon.

* Upon the fide £C, of the required triangle 4BC, conceive
the perpendiculars BE and DF let fall; then, per fimilar
" triangles, :gg CID) é’g ’gé‘. ¥rom whence, as the
re@tangles under the means of both proportions are equal
(per queft.) we have 4/E =CF, and confequently C £ = A F.
But A/F (CE): DF:: AD:CD, and DF: BE:: AD

: AB: Therefore, by compofition, CE : BE :: AD*s
AB XCD :: AD? : AB X AB X CD (= GD3);

3 .

whence % =%, and confequently T log. tang. EC 8B

(5 log %—g = log. —CA—ID)) =log. tang. of 4 = 54° 28" 25”.
Now, if in 4C produced, there be taken GCH = BC, and
B, H be joined, in the triangle .4 B H will be given the fide
AH and all the angles; whence 4B = 57°36, BC = 49'67,
and 4C = 50°32. ' PR i

Meflrs. I/VVJ, Bamfield, Bevil, Brown, Cottam, Gibbons,
Z70/»5/5;:, Metealf, Mafs, Peart, Todd, and Widd alfo an-
wered the fame, 1n @ concife and elegant manner.

XI. QuesTion 386 anfwered by Mr. William Cottam,
. - at his Grace the Duke of Norfolk's.

Let Bm, Ep, Dq, and A5, (= 60, 52, 28, 3nd 40) be
denoted by 2, p, ¢, and #, refpecs . N ' '

tively; and let the radius of the . nD G . - =
fountain = x : Then (per figure)

MmN\ —p4x\*(=BIl*—EI* \ . F p
= AH* = DH*Y = n+x1" — H (X
g + x\*; whence x = oo n
g_x‘_m*-i-q‘ —pr—n* _ :
2 phn—m—q =.10. A F r— B
Now let,m, p, q,.1, (= 780, ‘62’58

and 50) = BC, EC, DC,and j, refpedtively, and let £
4840 = the area of an acre in yards; affo let x, now, =GC;
and then we have Vpp-xx+£/fq-xx x x+vbh:{q:-l-§;»c’
. L 13 =4,

— >

t}rieresenn

.7)&.:
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= A; which, folved, gives x =r15°11145: Hence DE= 4B
=94'99631, and A D = BE = 50'94936. W.W.R.

The fame anfavered by Mr. Hugh Brown,

- It is manifeft that the radius of the pond muft be rc; be-
caufe BC* +-DC* = EC* + 4C*; confequently BC =
jo(=a), EC=62 (=4}, 4C=350 (=), DC=38(=4d).
1t through €, the center of the pend, H fand FG be drawn
parallel 1o the fides of the rectangle, and there be put 4 B

=, and 4D = y; thep will 4F = E—

AH = z + ££ 2_ dd; from whence, and the queftion, we
fhall (becaufe /F* 4+ 4 H* = +4C?) have the two follow-
) : aa—cé? | cc—dd _ aa
1 STy T Ty T a

-+ dz__d" and xy =4840 = 4. Let, now, the firft equation

. o, S xx
ing equations, ” + 3‘! +

be multiplied by 4, and -”—?- fubflituted therein for 53 fo fhall

A o aa—ccl’ ccrdd
¥ —
xx xx o
cc—dd.*

and confequently 1 + T xxd —3 xaa+ddx xx

Y o

xxx=2aatadd;

———- .
=—A*—au—cc)*: Put I+_¢'_c:d_d_=g’ aa+dd

. A*
=4, A*+ aa—c\* =4, and the equation will ftand thus,
SV =gk _
=
. | . A Lo .
= 94°9981, dnd y= 5 = 509494 .

gx4 —2hx* = — k; whence x =

- Much aftet the fame manner it was anfwered by Meflrs
Afb, Bamfield, Kingflon, Milbourn, Mefs, Nichols, Widd,
.and fome others.—Mr. O'Cavanab conftru@s this problem
geometrically; but, his demonftration being fomewhat long,
we are obliged to omit the whole, for want of room. @ .

. XIL. Qu&sTion 387 anfwered by Mr. W . Bevil,

Ler P and 7 repref{ent the places of the two pillars,'whofe
:given heights (40 and 60) let b¢ denoted by 2 and 4, refpec-
:tively ; then, fuppefing v = the co-tangent of the fun’s alti-
tude, the lengths of their refpetive fliades, DP and ng-'l,

.o Y w1

[y
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X %; which, by redudion, (putting — dp + d¢
—e=r, e¢ -+ dd=_1, and 'dd — nn = b) becomes
dptrx* tnx—xyb—x> HAEAX  Thig thrown into

. dx? _— ? '
fluxions and reduced, gives 2dp + #x X /b — x* 4 2en%
=hx + ezix?; whence x = *29359048 = fine of 232 1’ 41",
the fun’s altitude; and from thence the time of the dayis
found sh.27m. 3 fec. in the afternoon. L :
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the thadow of an obje& at 4, whofe height is the excefs of *
the height of the pillar at .4 above the pillar at B: Which
path being an hyperbola, fuppofe O'to be its center, and
upon .40 produced let fall the perpendiculars GM and B 7,
producing 56‘ to meet /.4 in V. Then, /B being = 200,
and the angle /4B =IB A4, we have 7 [(= B [)=141°43:
Moreover, from the fun’s meridian aliitude, the length o
the meridional fhadow 4 H (fuppofing the height of the ob-
je& to be 20) is given = 10656 ; And (by art. 467 of Simp-
ion’s Fluxions) it will be as, the reQangle of the fines of the
fun’s altitude at noon and deprefhion at midnight, is to the
reCtangle of the radias and the fine of twice the fun’s decli-
mation, fo i3 (20) the height of the obje proje@ing the fha-
dow,-to (64°072) the tranfverfe axis of the deicribed hyper-
bola: Alfo, as the fquare root of the former of the faid
reQtangles, 1s to the cofine of the fun’s declination, fo is the
height of the obje&, to (38'402) the femi-corjugate axis of
ithe hyperbola. Put now a (=32'036) =0 H, b = 38401,
c{=98728)=01, and d (= 141242) = B/; and let OM
=az. Then, by the property of the hyperbola, /G =
gvaazz-aa = bo/2z—1,and ]llN:;;xaz:%—z-
(fince it is evident that BG, to be the thorteft l;:oﬂible, muft
fall upon the curve at right ang'es):. Hence, becaufe of the

. . N _ NI . bz -
fim. mang.es, we have——]”G =57 that is,

avzz—1

. bb
r+a+-;-xz

L 2 aa b uhi
e ,orv;g:_bd+bd+a,xz,whxch,
in. numb. becomes {——_— =0'58237+0"46052 2 ; whence

Zz+=x .

.z =1r562083 OM (= az) = 50043 AM = 9348; MG

=:4 x tang. whofe fecant.is z) = 46'c83; and the angle

A 4G (= the fun’s azimurh from the north) =80° 56’ 27";

~ {rom which the required time is found to be sh. 26 m. 58 {ec.

after noon. .

¢ 'The folution by Mr. 7. Pear is both-concife and elegant,

as, indeed, is every thing fent us by this author.

XII. QussTiox 388 anfwered by MyiE. Rollinfon,
1a order to gisea general folution to this problem, it will

" be proper to premite the following
r X 7 re s
I=tmpp  A=wqq  N=—wirr ' x—pus

. &e.

Lewna. 1€

=
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. CERY

&c. = 5 s avherein m is conﬁlnt, and p, q, 1, s, &e.

vartable, theny if the fum of all the grantities P4, r,s, &e.

be denoted by :4 the fum of all their r:ﬂangle,: by,B’ the

Sum of all their /b/u/t by’ C, e 1 fay, that
A/+m6'+m’F+m‘G+m‘1 &c.

x= s+mBAmr D4mdF+m*H, &c.’ For, by taking

) Co mip :
the fluent, we have hyp. log. tamp =+ byp. log. I—m

I—1m %p I —m*q
i
=, &c. = hyp. log. ‘_i'lf’_i, and confequently +mi‘°
: 1 —mix x-m*p
3 i

xl+m 9, g = LX™°%, Putthlsvalueof"—t’-’f—%—_-x
1 —miq’ T r—atx 1—miy

= @; whence x will be found = —'2'—1!:.__ =

mE X941

' I+mﬁp x+m*q x+m%r, &ec. —r—m*p r-—m*q.
ﬂﬂ 1+ ntp. 1+atg. x+m*r,8cc +at. i m*p.x—m*q.
T —m*r, &ec.

(by fubftituting the value of 2): But, by
1 —mir, &c.

multiplication, 1 + m*p 1+ m’iq 1 +m*r,&c._ 4 +m‘§
‘xp+q+r,&c +mxpg + pry, &c. —x+mid+
mB +m“C &c. &c. Hence our equation becomes x =

A+m€+ﬂl‘E+”llG &C
14 mB 4+ m*D +mF, &c. 9.E.D.

If m = — 1, the given equation will become ~—2

. . . I+
B q - P !
-+ 149q + o &= 5 and the value o'fa

_A—C+E—G, &

~1— B+ D—F, &e.’

Now, to apply this to the queftion propofed, let the arcs
‘P, @, R, &c. and their tangents p, ¢, 7, &c. be confidered
as in a ﬂowmg ftate; and ]et x be the required tangent of

P4 9+ R, &c. Then, it being known that £ =

)

x+pp
9=
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-2 ? q

= &c. we th ha

T oxtgqe’ T, ence Bave T T ivqa ¥
r . x

T &c. = et and confequently x =

A—C+FE—G+ 1, &c.
1 —B+4+D—F+ H, &c.
being the fum of all the tangents p, ¢, r, 5, &c. B the fum
of all their reftangles, € the {um of all their folids, &c. &c.
W.W.R.

Corollary. 1f all the arcs P, @, R, &c. are equal, and
their number be denoted by »; then will 4 =#p, B =
n.”:rp‘, C=n."T_'.”:"p!, &c. and therefore x =
np—n.'—'—?.’-—'?"’p’--i—n.-”{—'."——-——-:" .”73 .L:‘p’,&c.
x_”.ﬂ—lpi +n‘ﬂ—' 1.71—1.‘71— 2

2 , 2 3 4
The fame anfwered by Mr. W. Bevil.

It is proved, by the writers on trigonometry, that ¢/
“tangent of the Jum of two ares (the radius being unity) is
equal to the fum of the tangents of thofe arcs divided by the
”cfiﬁ of the fquare of the radius above their rectangle or
prodult. . .

Hence the tang. of P;l-'Qwill be —12__1-?1;; and,if P4+ @
be confidered as one arc, then the tangent of P+ + R will,
2tre o -
1—-7q — ptratr—par
_pr+gr T x—pg—pr—gqr’

» by the preceding corollary; 4

24, &c.

by the fame rule, be =
I

I—pq
After the fame manner the tangent of P4+ Q4+ R+ S is
pragtr¥s—pgr—pgs—prs—aqrs,
found to be = T—pq—pr—ps—qr—qi—ri¥pqri’
And thus, by carrying on the procefs a ftep or two farther,
- the law of continuation will appear manifeft ; being fuch,
that, if the fum of all the given tangents be denoted by A4,
the fum of all their retangles by B, the fum of all their
folids by C, &c. then will the tangent of the fum of all tke
beA-—C+E—G, &c. .

ST BT+ D—F, &c.*
In this laft manner it was anfwered likewife by Mr. Hugh
Brown, Mr. G. Burgefs, Mr. T, Mofs, Mr. Harland Hidd,
and fome others. XIV. Quss-
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XIV. QuesTion 389 anfwered by the propofer,
Mr. E. Rollinfon.

Let R and r be the femi-diameters of theorbits of the earth
and moon, P and p the periodic times in thofe orbits, S and
s the fun’s mean apparent femi-diameter and moon's medn
horizontal parallax, and IV and » any two numbers in_the

- yequired ratio of the denfities of the fun and earth, refpec-
tively. Then, the real femi-diamerers of the fun and earth
being in the ratio of RS to rs, their maffes will be as R3 83
X N:ri3s3 X uyand confequently their forces, at the

diftances Rand r, as R;%?;_LV H r;:: ”, oras RS} N:rsin.

But thefe (by the laws of central forces) are alfo as}-%, : pL-;

therefore, by dividing the antecedents of thefe equal ratios
by RS3, and the confeqlt)lents by rs3, we have as. IV : »

b 1 2 3 . . '
P ‘;ﬁ—; HES 77 X R ‘which, m\numbers,
(taking P =365d. sh, 49m. p=27d.7h. 43 m. S=16m.
sis. and s = s7m. 1718.) will come out as 1 to'3°9s7, for
the ratio of the denfity of the fun to that of the earth.

z
)
34

.
.

‘XV. QuesTioN 390 anfwered by Mr. J. Morland.

: Confirution. In any right line 47 fet.of S 4, § B, and
SC, equal to the three given lon- : :

gitudes of the moon from the fun; F.f
and make 4D, BE, and CF per- P
pendicular to ,’4], fo as to exprefs KG E\
the given latitudes correfponding: 7l

Then, throu'gh the three points “1efSs | B
D, E,and F, let the circumference —— -
of a circle be defcribed ; and from L OT RN
O the center thereof, through S,
draw the radius OP, and upon 47 Jet fall the perpendicular
P Q: So fhall SP be the diltance of the two centers, at the
time of the greateft obfcuration, and 2 the required dif-
ference.of longitudes at that time. For, fince the circum-
ference of the circle thus defcribed, coincides with the real
curye (whatever it is) in three points (D, E, F) which are
but at a fmall diftance from one another; it muft neceflarily
have nearly the fame degree ©f curvature, and therefore
likewife coincide with it in the intermediate fpaces, very near.
To derive the numerical folution from this conftrudion, let
the chord DX be parallel to 47, and let 04 be péypeln-
, icular

LU,



~
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dicular thereto; alfo let FHC and EGB be produced to
meet the diameter L L, at right angles, in 7 and R.

Put DG (AB)=a, DH (AC)=15,EG(BE — AD)=c,
FH(CF—ADYy=d,0M=x,and MK (MD)=y: Then,
by the property of the circle, GDxGK=GEx2GR+GE,
and HDxHK=HFx1HT + A F; thatis, ax23—a =
exax—+c,and bxz2y—b=dxax-+d: Whence x is found =

axbb+dd—bxaa+cc d _chF+dd—z/xaa+aa‘
2bc—2qd » andy= 26c—2ad
From which values, thofe of 0K (OP), 01, 0S, PS, S2,
and 42 will a]l become known,—As to the time anfwering
to this (or any other) given value of 49 , it is beft deter- .
mined from the common method of interpolating by dif-
ferences: According 1o which, the two given intervals cor-
refponding to .48 and B C being denoted by p and ¢, the
required interval, between the pofition @ -and the firft pofition .

— — O]
A, will be reprefented by 2 ) qaax;i%_:- q:: 26 x A2
(See M. de Caille’s Aftronomy, p.60.)

The propofer refolves this problem by means of a para«
bolic curve defcribed through three given points: And ob-
ferves, ¢ That, if the equation yy =g =+ 4x -+ £x3 were to
‘ be affumed for the general rélation of thie latitude (y)to
¢ the difference of longitude (v), the refult would come out
¢ more neat and fimple than from any curve of the parabolic
‘ kind 7 But adds, ¢ that this laft method is not geoeral, being
¢ only applicable when the moon has a confiderable latitude
¢ during the whole time of the eclipfe; fince the affumed
¢ equation (which anfwers to an ellipfis or hyperbola) becomes
¢ impoflile on the moon’s pafling from one fide of the ecliptic
“ to the other.” He obferves farther, ¢ That the conclufions;
¢ according to either of the above methods, wili feldom be
¢ found to differ by more than one minute in time from thofe
¢ arifing from the common way of computation.” Which laft
he therefore thinks may be ufed as fufficiently near, till the
theory of the moon’s motion is known to a greater degree of
exadtnefs. . , . » -

Mr. Harland Widd fent a fc;lufion to this pmbier;l.

The P_Rl?.!: QUEsTION anfwered by the Propofer.

Suppofing £¢ and L/ to be the lengths, and #D and BP
the femi-breadths of two adjacent piers (or ﬁaxlingsi, let Eé,
parallel to Ce, bifect 4B at right angles, in F;. and let 1H,
parallel to E 2, be the direction of a particle of water imy

pinging
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pinging upon the furfaceCDin H;
alfo let 4 M be a tangent at H,
interfe@ing 4 C produced in M.
Call 4C, a; AD, by CE, c;
CG, x; and G H, y; and let the
tangeats of the angles £CD and A
ADC (to the radius 1) be denoted
bypand g refpe&ivel?r. The cele- G4
tr c

rity wherewith the ftream paffes

any fe@ion HR being inverfely as
the breadth, the velocity of the ¥
particle afling at A will therefore _zp

~ be as ;L_}-, and its force (by me-

) ' GH» _ 1 gy
‘chamcs) as Y X WH: ~ ey X n+yj H whxcbf
et .o < w3 : o
drawn into y, gives c—:—x .-.J+ — for the fluxion of the
oxxtyy : .
refiftance upon CH. But (by art. 408 of Simpfon’s Fluxions)
it appears that, if § be affumed to denote:any uantity
exprefled in_term of y and given coefficients, the Euent of
— DY X : .
S X xf‘;:;’ f (corr;fponding to any given value of x).

. will be 4 max. or min. when the relation of x and yis fuch
. .. T )1
‘ that the value of SX X ¥¥ + 5

Py + isevery-where the
fame. Therefore, by transforming our fluxion, I X
. . —— : c=
y3 ¥ xx 4 yyl 7 L
T, t0 ~ X ~——.—>» and then comparing
Xxtyy T yT3

it with that above, we fhall get

LI xy3 P
(a conftant quantity). In order to'the refolution of this
equation, put x = vy (v being the tang. of the angle MHG)

then, by fubftitution, &c. —— X =2
€—J) vvu-g
v o . .

== Which, in fluxions, givesy

T=d; and con-
fequently dxc—y =
v—30%¢ 3viv— oy

—-dy= —.%’, and dvy = dx) = 57 ; whereof
1ty 14+oylt ? -
. the



192 Laptes’ Diarzes. [Simpfin] 1755,

the corrected Auent will be dy= *F 322 __ ’+5'°'V;.
2. 14pp1*  2.34vdd

To find d, takej:: o3 in which circumftance, v being =p,
X v,'=dbecomes p—,
A AR TE Y . c.14+ppl
=d; which value being fubftituted for 4, our two equations,
. —_
. . cCUXITPP
after proper redu@ion, will become y = c—- oxi kool ’

andy = cx 1 F3P2 _ . atsvux 1ol
2p 2p X1+ vul*

Thefe equations give the general relation of x, {y, andv;
but to apply them to any particular-cafe propofed, fomething
further remains to be done, fince the value of p (the tangent
of the angle E C H) is not given, but muft be found from the
known values of CE, C .4, and AD. In order to this, fup-
pofe H to coincide with D; then, x becoming =4, y =14,
v =g, if thele values be fubfltituted in the aforefaid equa-
. . 14ppl* _c—b
tions, we fhall, after due reduction, have Tt

the equation

X s, and d=¢‘x!j-;i;—’£-_¢_b X }_::_3_{_7‘
 Put ',=’7“+t—:—b><’—+3ﬂ, and then p= ¥/ 1047,

from which equations the values of p and 4 may be found.
Thus, for example, if 2 be fuppofed =12, =35, and c=8;
then p will come out =1, and g=3: So that the angles
ECH and ADC are here 63° 26/ and 71° 34', refpectively.

Corollary. If ¢ be fuppofed exceeding great, or, which
comes to the fame, if every particle of the flurd impinges

with the fame velocity, then «Z— will vanifh, and the equation

TI 3
2= —gl-—ljé’s”—z-will become vxxtppl 1, and
¢ px14vul pxI4vul?

confequently v=p; therefore the angle (' H / being every-
where the fame, (D will, in this cafe, become a right line:
Trom whence it appears, that the lefs DF is in refpe& of
CE, the greater muft be the curvature of the furface upon

which the water ads.
* ¥ This avas the only true folution received.

" End of the Second Volume,
















