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Time or Expence tO makc, and thereforc might be 
fupplied by ncsar oncs, as oftcn as they happenJd t() 
break. 

Thefe Moulds feem to have becn burnt or bakcd 
fuSiciently to make them hard, but not fs as to relt- 
der them porous like Bricks wlzcrcLy tlley would havc: 
loR tlleir fmooth and cvcn Surface; whiclo in thclc 
is plaialy fo cleSe, that whatever tvletal {hould be 
formcc: z11 tllcm would havc no Appcaranscs like ttlr 
Sand-Holes, by oxhicll counterfeit Ceins or Medals 
are urual]y deteEtedv 

Lond4n, May 20. 
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XXVI. An encoraS of a letter prom William 
Jones &f; F. R Sj to Martin Folkes &f; 
Prefdert of the Royal Society; cortaning 

a commodious difpof zion of eq:4vtiors for ex- 

hibiting the relations of goniometrical Airzes. 
T HE 0 R E M. 

Prelented July 4 rv a cirsze tskoNe radixs is r, ler tbere 
747- 1 6e tgwo ares, A tPegrter, a tke lefs, 
each in Ghetf qgadrant; pgt s, tx f- and v, for 
tkeJ4ne, tangent,./{sat, and serJed /4ne of an arc;- 
s'} t', f') the /ne, targent ferant of the sounpAement,, 
and v8, the qierfed fne of tteJ^ffi4pplement of that arc . 
1et z_A+a7x tAe a; orifzandxbep¢rfor 
the arss, it wi/l 6e A = 2 AxX a 4 - z-x. 

rhen.will the terms in a¢y colgmn of the follo- 
xng ta61e be proportionS to their sorreiponding onesv 
xn otny otber (olamn. 

F 1 0 b 
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. 1 B. 1/;¢.t,}< ,9///z Auz/t/Z;wooir 

{J;zZ f}//' /{//// f '//'q'/; *f / / /, */ // { ' *s 
. . _. _ . I 

2s,x .gA+;1 g.'\+;1 .sA+^sa ;<2 ;> 

2.S',X S,^_,V,^ ?f^_t' a .rA-a oo 2 X 

2 ,\, 2,^ /> i / X __ t ,f,\A+,%z\s1 ,; _.V, a 

\ s <,\ + a 

Z .r, X s >.+.s, ; f ^ + £ a tx z X .r Z x z>A _ .1 r X _ a 

ox \ z r . vr x S x 

/,'x / f,z, 

A, z .f, X , /Z_s, 

,/>' /, z r 
_ 

z 'f,+ *e, ^S , /s 'z' ' / " 

/, x r /*x 

f,x .r,x Jx_.vx 

From hence, almoP; an infinite nllmber of theorenls may eafily bc 
derived; fome of svhith ate thc fbllowing, giv-cn here as examples of 
the ufie of the table. 

|- - \ _ 5, z -w,x 

I, s,zxs,x= trxs,a-s,A=1rxs,z-x - s ,zf x-^ xrr=yxxr^-,. 

s;zxs,x= 'rxs,ats,A= t rxs,z-x+ssz+x_>X rr_ z 'zor. 

II. If A, B,C, be any three angles; Z-A+B,X_t 13,T3[-tAajz 

Then 2rX C-<x -SSLC+XX$ssC-x _s,-ZA+CBxss;B+C-A- s,H-BX3sH-Ao 
And 2 xfu,Z-{v,C-, 2Z+Cxs, 2 X-C-, ', A+B+CXws 2 A+B-C = sHxs-CX 

111 SS2 ttxZ_ rr _vs2z tiz; Ors$'Zt2z rr _s,z_ t>-2Zo 
SlXZ rr t,z fUX2Z tsZ SSatZ rr tt,zz s?z t,nz 
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v e r = sw z w; t z - - J 5 Z J J J oZ s an!1 V z fl 2 

w>32% TtzZ S :2EA S! tt /a;;,¢. t v _, 

V. sv2= r =t,-T7_z,z 
v,z , 2 z r swz 

VI f,z sGAS-s,a_t ,x alld rr _t ,z=t ,x_ s ,a+S,A_t ,zxt ,x 
,x s,A , t ,74 ,z>t,x t,x t, s ,.w s ,A wr ' 

VII. t =tX +tv =$,Zix; ifzandXaretwoarcs,thenA_zAx,a=z_J 

VIII. s,z+x -i_t,zJr,x 

r %,zx%>x I X . s, z +x s x z xs ,x+s, 7 xs,x _ rr + , z)( t) X} 

_ ,zAt,x -- rrat,zxt, 
:Xa ,z+x-rr+;^ zxt Xrr; and t vz+x = ,zt,x * 

XI. /,z+x-rrJ;t J;t,xr; antiZtz--t,z_t,x 

XtI. In three eqvlicliflSerent arcsS, z, a; w}lere z ( == -A , z3) is tlle nwean wri ) aIlXri: 

= ' X-a) their common diffierence; put p = s sx,q __ sox; P-- 22 XS,Z, 2 = 257 XS',R . 

Then s,=P- s,a =2,+sea; Ancl s,a P s,,q = s,Zl-.Q; 

XIII. lLetd_v,2d-lr,a=s,a s,A;thenss,3_ss,-25',X1. dxd 2S',4-a'xd 

,%tv, VUwllc-n an arc is terminated in the fecond, third, or fourth quadrant, fome of the figns 
(+ ar,-) of the terms .n the preceding theoromsX will, by the knowll rules, become 
sontrarv ts s hat they now are. 

* Xtyffi 
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XIV. Let/nBsC, &av bc tllC filLl2St vy b,c, bo tlle cAnes a', 6X) (', &. 

thc tangenes} of tlle arcs} <, *;ss >, bf* whole nutn-ber is n} thc radius 
belng r; pUt Sfor the produd of tile n cc>-gnes,, S' Sl', S"1, eSr f8r thc 
fum-itheprMudesmade of every S£le, every two, threcX eSc Iines, by 
tbe other (n-xa n-22 ?g 13)ac ) co*filnes) whcre tllC co*fine noted by 
gs_ is unity. 

- t 

Q fee of ̂ +>+,f=,. St-SttJr St_5ftt Sv x ^ 

ftndthe co-fineof+a+>+;* wt _S-S"tS;9_SY X Sc. s " t x * 

XV. Alfo pueting tt {or the fum of the tangcnts of thc arcsa , } d*es 

17ta Mx 1/vx . for rhe fam. ofthe produds of evcry two) tllre) foul, 
<>r. tangents; and S_ r 

B =Bf ' q!l 

C-Bri.}ll iY+. f 

D-Cf'-B<It+Xft_ rt 

EeDfi1-Cf t+ Bttl _ Xtrllt+ f . Put R r r 

. 

Then the tangen: of <+J+ >,+sX, e*r. __ S+BR+CRt+DR3+ER« X @* 

XVI. Hence, the fine, tan,cnt, and fecants of any arc vy bein(J rc- 
prcSetedw s, , che c*ne, co-tarzacnvX and co-iccant) by sX f 
thofe of the arc na ase expreXed as in thc follclwiS theoroms. 

bttiw gz-X t2r; #t1=nz tt ; t1"-#" 3;nr=nt} 4; Ss 

Sine 0fa7_ttSP+"'tSp 1;>P S. rq-' ' 

where P- }5X; A-s;B=AP,C- :rBP; D-C:R,?;. 
I 5 

- G 'nt 

Vr 2¢s 2- 3 APf 43* 5-4BP-"65in- CPEc x s 

where SX Bs C, ScJ Rand for i refpcAive pr>eding terms. 

Or _ Xs-t + *-J2+ 3+ .3=- B2<+ 5+ *5 Ct+ 7+8 7 Dt Cc 

svhere 2= " , JX BXC, Cc. Rand as befom r wrx r 
4& v g!* D d d d 
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XV1I. Co-r!leofua--l_1zewtnfli)t-8tP3+/zvsp+,¢ x J ,vvllereP-sX 

O ' t O -n 12-!-n 2-n J 4J - e A-X 6urn 6n 

r _ r <,, -- B!t-_-G2+- 8 D4?v, 

Xz11 ^e t = sJ ; and A>B>C, Cc Rand. fcvrthe rebcEtive pwceding terms. r 
__ 

21 t rr 
Or nlAt 1M--- gr; r = -.. ; jR-,; 2 =4.V;G-.12A7;D ._ C.tSc,p-n;>-X-1 pv'-n2,Sf. 

t ,, # _p 0;rtr t pr; d = p .;,Y I.pY1^+ ,At/t; e p.ME .) p * < tR P S rlth( cO fDi1t Of now A!-Baw f Cb' Dct + Ed') Cc. x M 

X9tilI* Let S - ttw | z t J ntt tt' 

B--j-a"'' -tr*' +Z1n' 2' .a.t2i'X' ntv + ttt 

6=-n J^nnt +n-Xrt C =n n)Xsf -- n t A'2rn' -21t 
D+at'tt-tat"q-Cn'-Bz2"t v!1n7 D'.-".n8tC"-n rB'+n9tS-nw't'+nttt 
Sc. Sc. 

l*tuc tangent ofta n 4- Xtsr-2 Jr BzSr 4 Jr Ct7r-6 _ Dt9r-S Sc. 

_ ,^ 

Or -n f H1Y+ ANZ Jr (;N3 + DNX-i W. x , where N rt 

Or =a+XJ'+3ct+Cd De',Ec. where a'-t;D _N' ;¢ =No ;d _Ai; W¢. 
O _n-n/Ne Ln' * Nt - n } 1 t g {!/ t>) ec* X t 

r -1 _ grNtn 1l7v2_ lV3 1 -g; '>. sc. * 

C ta gt of xa _r+Att?+ +Bt2NtCy;2>+l9't?g3-+lE't^y4e.Xn; wherett 

rrF 

Or = I l-3/ff-l 'lVi i-C 1VB r-D>tk;lf;m.X'rt swhereN=,,. 

_ tN- n/!}N^_rVN3 + 8 t N+-nlXNsec^ rr ; where N tt 
r -X n'N- n tNj-n 'Ar:s - n ; tN+-.tt-,1\s,>C.t t rr 

avXE Let=1_ nt A'-".nl' 
B 8/- 8 Wt Bt-= alt Jt n=t 

C 3n'-'t' - nt C=^.n"B-fZ' 57 t 

1)-C t _Bnt-3-A#r_n; D',;.nlZCt-ti>YB' q-n ral nt 

Sc. Sc. 

St cant of na _ I xr AlQr f- BtlV2 --1 CN3 + D1> + ENs) ?c. x M 

Or , T x ,; wherc ANr_tt ,M, rP I - n rr rn- 

'o-S:Clnt °'ss = I ixi2'i';t ii' jV^tC'l\i ' -D'sM | E'^wi, be. x 31; where N=--,M __ 

Or '1-X Afl-8'N_.,v'rsi..,_nVrttl^,, c5.C yld;,wllere N_ 'taM=r"-2 

XX. 
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XX. Let a be tle chotd of atl arc (a) of tlze cironmfes¢nce Qf a circseX 

wthof;: dameter is d. Ptlt lAl = ad * 

The chordofaa-ac I+n . I-rA.yf 3 Jrn 3-nBYJr5 Jrt 5 t§CN; t 7 zrn , nDy ° 

wIzere X, B, C, Sc. Rand for the refpective preceding terms. 

As the precediia theorems are eaElly deduced from the fir fo the following are moll 
readily feen to be the in;mediate conliquences of thefe; and zll depending lipon no 
other principles than what are. generally mad>aScFssf in ̂ tomalon cozutations. 

XX* rUtting 2 S'n tn ta ,4 7 for tlle Ene, co-Elnc tancuts 
Co-tailggnt) f8calzt, co- [ecantX of atl arc (a), and s its v¢-rfcd Izllc; 
Iet ' _ t; qt-; q; '"-R -; ft l = if 11; 2t-tffvvSc. ff-rlF ^ 

T]len S-I f"N+q'sP gY1ff3 +gfIt'Ns + gtN5, Sc. x a. 

= a-q"d,3r-2 _ qfYaSr4-qYta7r-6 + q/ttv9r-> Sc 

4 2.3 XN + < SN_ 6 7 CX + 8 9 DN, Sc. where HB,C, Sc 

Ecand fortihe reffzeEtive preceding terms. 
And s _r_gtvzr t,+ q#fta4r-3 _ fYa6r_s + qYttagr-7 Sv 

= I' lSU1, 'N + q"'Nz - -_ 2YN3 + qyt!N4 q tNs, Sc. ' x r. 

-r-1 Iz szr-I+ 3X4 SN-5 6 B 7Is CX r -d,B,C Sc. as betorc. 

XXII Alfo v - qXa2tt-q'a4r 3 f qYa6rs _ qY taRr-'C. 

atr_ t I ,X17W_ r BN-1 CN- ' DN, Hc. 

A N- ' SN-- ' SN-' C1V; -ev. x r. S>B-C; Sc as befor¢¢ 
1 wz 3*+ 5 u 778 

XxIII, Ijet jq=lqt _q/t And S=-X 
B _ q!l i qtY +Xf ' B'---B-dS' 
C-'qY _q9' Bq'-iMg"' cs-c_ BS'-XBt 
__y7tlJr f9t'trCg'- Bg"'+Sq. 1D ---D - C,d'-BB'-1C . 
Sc. S. 

Tangent t a +Hv3r _2 T Bv5r4 Jr Cd7r-6 t @vX9r-8 ¢, 

Or = I + 1N s 31VJ -i CtNJ r DiV+ t EiVS,2>v x sa. 
Co-tangent t _ a -Jro + Iqv - s B a3r --^- + C a<a -4 1- D'gg g -6 5S- 

O.r rr 11 H43 T B'iMss 5'- CIarXs..*4 i_ PXS2 Bt y t 

:xizt * 



XXIV. Alfolet a-++ And '-Jr§'t 
t _ _q{t| 10M! 5t__qfY + 1qff 

a-Xqr _<e5r#8/-f eqt :/E -tqY!-tfts^+5fq? 
f yt!e fy _5fftti8t 9/ l .:_qvelt+44it/-:'q's+; i s 

C{. Stv 

Secaner -r + ez2r-t + na4r ] +>a6r-j + 9a8r-?> ¢* 

Or - +F*N2 +>N3 +:, x r. 
Co"ecant _ a-tr8 + Gl'a +Bta3r + afasr-4+4ta7r-6 @a 

Or -rr+'aatl5Nas+>'Ntaa+J"N3aaSc. x '. where N_r8X. 

XXV Puttingpl=t;p"-wp;p=-6-p;p --sP;P IQP ;&, rr 

Thenarca x+9tX+4ptfN2+ ptt/ff3_0_gkpltN4 {9 
£>r -s+ 3ptaN+ fptlBN+ 4;ptlXcNi gp'tDl\T, Ec. 

Or _ 5 Jfr 1*; ¢N Jf 3 3BN t -6 5 CN+|3 9 D-N Sc. wllere A; B, C, B* 
Rand for the refpective preceding terms. 

XXYI. If s is the verfed fine of an zc , diameter being d, M-ds R fig;. Then arc a I + 2.3 M+4 s XMJr 6-7 BM+ , 9 CM, ff x R; At, B, C, v. are 

as before. 

XXV1I. And putting y-e , a-tt 2- C-BSs D _ CX, et 

Then arc a -_ t X19 + aBX-eCl\r + XD1V f -1Xl EN, Sc. 
__ s 

Or I _ 3Nt^ 9*_N3 + gN4 + IlI Ni, W. x t. 

XXVIII. Avlfios if s is the chord of an arc (a); and N= d{^ 

Tl}en arc o = c A TX 3f 3BN f 6+7CN + , ;DN, Sce where X, B, Ct Sv. 
kand for the reEpeciive pcedint, terms. 

t sOD J 


