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KEY TO CmsnOLM'S MATIIKMATICAL MECHANICAL SCALE.

i

nl one extremity, and limited by the radius produced through the

Other extremity.

!t7. Till- .scant of an are is the Nlraight line joining the eentre

of the eirile and the further extieinity of the tungent drawn from

the origin of the are.

IJS. The ^iiie, tangent, and seeant of the cnnijilcment of an

are are ealled the eiwine, colaiigeiit and eiwcant iif that are.

Thus 15 (' is the coiiipleiiient of the are A li ; li M 1) sin

is the supplement of A 1! ; inigle li () (J is the (-omple- "«'»'' -

liieiil of A () li, and li () 1) is the .MippkiiHiit of .V () li ; l!K is

the sine of A H ; A I'' is the tangent of A It ; (> I'' is the seeant

of A li ; so li Vi is the sine of li (', or the eosinu of A li ;
('

II is the tangent of li (', or the eotangeiit of A H; and O II is

the .seeant of li i\ or the eiseeant of A Ji.

iii). The sine, tangent, and .secant of an me, are the .sine, tan-

gent, and seeaiil of the angle niea.-nred by the are.

Tims, the are A 15 measures A O |{ and li K ; A V, O V

;

the sine, tangent, and .secant of the are .V ii are also the sine,

tangent, and scciint of the angle A O 15.

40. The sine, tangent, and secant of an angle, are the cosine,

cot.'.ngent and co,.{'caiit of the coniplcmcnt of that angle.

Thus, ]i ti or its cipial H the sine of angle li () C, is the

cosine of A O l> ;
(' II and O II the tiingiiit and secant of li

O (', are the eo(an;^cnt and cosecant of A O li.

41. The sine, tangent, and secant of an me, are eipial to the

sine, tangent, and secant of its supplement.

Thus, 15 ]•]. the siiii' of A li, is also the sine of 1! M 1> ; A
F, the tangent of A 15, is eipial to the tangent of A 1 L, wliicli

Ls eipial to li yi 1).

Hi'iice, wlicii an angle is obtuse, its pupplonient iiin.st be u-sed.

I'llOI'OSlTlONS.

4"J. When llie hypothennso of a right-angled triangle is made
radius, its sides liccoirn> the sines of the opposite angles, or the

eusines of the iidjaccnt angles.

Thus, if A (' be considered as radius, it is evident, ,n,,^,

by completing the figure (Art. HH), that li C is sine "h:"'-'' ii.

angle A or cosine angle C, mid that A 15 is siiio angle C or co-

sine angle A.
4.'i, When (he base is made radius, the perjiendieular beronies

the tangent of its opposite angle, and the hypolhemise the se-

cant of the .same ; or the perpendicular becomes the cotangent of

the .adjacent angle, aiel the hypothcniist' the cosecant of the

same.

Thus, when .V 15 is made radius. 15 (' ln'coiiies tan- j.;,.,.

gent angle A or eotangeiit angle (', and A (' becomes Bumc i.

secant angle A or cosecant angle ('.

44. AV'ben the pcvpcndiciilar is made radius, the base is fan-

gent of its opposite angle, and the hypnthenusc secant of the

.same
; or the b.i.se is cotangent of its adjacent angle, and the liy-

|Kithcnuse the co.secaiit of the same.

Thus, when lit' is made radius, .\ 15 becomes tan- >i|,(.

gent angle (' or cotangent angle A, and A C becomes Ui,'ui> •'i.

.secant angle V or cosecant angle A.

Itl I.KS Foil CoMl'UT.VTIOX.

45. CASE I.—When a side and one of the oblifjue angles
an' given to tiiid a side.

l{iii,K.—Make any side r.adins : then

As the name of tlie given side

Is to the given side,

So is the ;aiiie of the side rci|uirod

To the side reipiired.

40. CASi; II.—When two sides are given to find an ani»le.

Ki.i.E.—Make one of the given sides radius : then
As the side made radius

Is ti' radius.

So is the other given .side

To .sine, tangent, or secant of the angle by it represented.
Nute.—In working by the scale, let it be remeinbercd that

iiir sin(>. tangent, and secant, their numerical values to radius CO
must be used.

The exaiii|ilcs in Trigonometry, N'uvigation, &c., arc taken
out of Noric's Navigation.

47. Ex.—Qivon the liv|K)tlicnuse ii70 miles, the angle A
.')l)" ."iiy and conscfpienlly the angle C 3!1 iJO' required the base
.V li and the pcr|ieiidiciilar li ('.

Making A (,' radius, A li will be sine angle C or en- s,,p

sine angle A, and 15 C will be sine angle A or cosine "8""* •'

angle C.

Kadiiis : Side A C :!70 -= Sine angle A M',' .'JO : Side 15 C.— — = Sine angle C !5ij' 'M : Side A 15,

]5y the scale :

First railius is ci(ual to (JO, and sine .'if')' 80 is c((ual to i>».

Then by .\it. 14, .set radius or 00 on index to .'{70 on side A,
then oppositi' sine angle .V TiO on index is found li (', liOS,,') on
A, .\iiil if the sine of angle V Xl :iO which is iio.:!, bo taken
on index, by the one setting we find opposite it on A the side A
I5i;04.-2.

Or, set the index to iy.\' !J0' on quadrant, then ojiiiositc Ji70

on index is found on A the side U C iJUS.5, aud on ii the side

.V 15 liol.l'.

4S. (.liven the base A 15 Oli.'i and angle A 48' 4:), to find the
hy|iotlieiiiise A (' and the perpeinliciilar I! ('; miikimj sw
A II /(k/i'iih, ji V heciimes tniiijeiU iiiKjIe A nr Cfifiiu- i'k"'"' "•

i/ciil (iiKjIv C, (1)1(1 jl (J hccuimn sccdiU uiiyle A ur cusecant
(iiiyh) (/.

Then radius : A 15 (1'25 = Tangent angle A 48 4u' : 15 C.— — = Secant angle A 48^ 45' : A (J.

liy the scale

:

Set (i'jr) on index to railins (U) on A, then opposite tangent
48 4.)' or (18.4 on .\ is li (' 71;! nearly on indix, anil op|iositc

.seeant 48 4iV or HI on A is found A (.; !I4S nearly on index.
Or, set inde.x to 4x 4.V on (iiiadrant, and opposite Oli.') on .\

is!l4Siin index; and if the parallel from HIS on index be traced
to li, it shows on li the perpendicular 71;!.

4!l. (iivcii the hypotlieiui.se A (' MM, and the base li A 230;
re(piiicd the angles A and C, and the perpeinlicular li 0.

iMaking the hypothenu.se radius, li (] becomes sine sec
angle A or cosine angle C, anil .V 15 sine angle C or eo- 'iKuros.

sine angle A.
Then, A C 400 : Radius = A 15 -I'M -. Sine angle C.
liy the .scale :

Set radius (iO on index to 4oO on A, then opposite 230 on A
will be found sine angle C :i'>A on index : if the [larallcl of ;!.'>.4

on li be traced to quadrant, it will show on quadrant angle C
•'IO !•'. wliich, being subtracted from W) , giy.'s angle A iVS iiV.

Or, set 400 on index to 231) on side li, then the ]icrpendicu-

lar from loO on index to . , shows on A the perpendicular 15 V
323, and the index cuts the quadrant in 30 H', which is the

angle required.

Ao/f.—The a

of the sides about the right angle radius, when po;:sible,'as will

be seen by next problem.
.')0. (iivcn the base 15 A 35. ."i and the ]ierpcndicnlar 15 C

41.0 ; required the angles A and C and the liy|«ithenuse A C
flaking .V 15 radius, 15 (' will be the tangent of angle seo

.V or cotangent of angle (!, and A C will bo seeant of figure u.

angle A or cosecant of angle V.

Then .V 15 35.5 : lladius 00 = 15 C 41.0 : Tangent angle A.
liy the scale :

Set (iO on index to 35.5 on A, then opposite 41. (i on A is

found on index tangent angle A 70.2 ; then, if index be set to

70.2 on the line of tangents, it will cut the i{uadrant at 4'J 31',

which is the number of degrees on angle A ; aud if the pcrjien-

dicular from 35.5 on A be traced to index, it will show ou index
the liypothenuse A C 54.7, nearly.

Or. trace the |icrpcn(licnlar of 41.0 on side A 'till it will in-

tersect the parallel of 35.5 on side I! ; .set the index to the jioint

of intersection : at this point will be found the bypotlienu.se 54.7
nil inilex, and on the qiiadiant will be fuuiid the angle C 41- 2"J',

which, being subtracteil from 00
', leaves angle A i'J 31'.

E.XAMl'LKS KOll ExKUCISE.

1. (liven the hyiiotheiui.se lOX and the angle opposite the per-

pendicular 25 3() ; required the base and the perpendieuhu-.

Alls.—The ba.se is 07.4 and the perpciuliculur 40.00.

2. Given the base 00 and its op|)o8ito angle 71' 46'; required
the lierpcndieular mid the liypothenuse.

/I/(.||.—The perpendicular is 31. (iO and the hyixithenuso 101.1.

3. (iivcn the base 300 and the lierpendiculur 480 ; required
the angles ami the liyiiolhenn.se.

Aks.—The angles arc 53 »' and 30' 52', and the liy|M)tho-

iiuse 000,

OliLKifK-ANCLFn Tl!I(iO.V()Mi;TKY.

51. CA.SK I.—When two angle's and u side opposite to one
of them are given.

liiil-:.— .\s the sine of the angle opposite to the given side is

to the given side, so is the sine of the angle oplxisito to the re-

(piired side, to tin.' reqnireil side.

52. C.VSE 1 1.—When two sides and
one of them are given.

litl.R.—.Vs the side opposite to the given angle is to the given
angle, so is the side ojiposite to the required angle, to the re-

ipiired angle.

A'o/c.—When two of the angles are known, the third is found
ly siditracting their sum from 180 .

Sec
fii;uru H).

uii angle opposite to

{'''' 1.

—

(iivcn angle A 30 15', and tlio angle 15

05 30', and the side .V 15 53 ; required the sides A1

(! and 15 C.

As sine angle liS" l.V
Is to its oppoHite side

So is sine angle 10.5" 30'

To its opposite side

And so is sine of suj). ac 1.3'

To its opposite side

37.2 on n.
o3 on F.

57.8 on n.

82.5 on F.

can be found more easily hy making cither

35.5 on B,

50.0 on F.

Set 53 taken on index to 37.1 nn 15; tlien opposite .57.8 on
15 is found on index A C 82.5, and opposite 35.5 on 15 is found
on iiiilex .side Ii (' 50.0.

Kx. 2.—(liven the side A 15 330, the side M V
355, and the angle A 40 20'; required the angles 15

and C and the side .V C.

As side given 3.')5 :=
Is to sine of its opposite angle 49" 20' "
So is the other given side "

To sine of its opposite angle 45' 5.S' "

And without a mnve so is

Sine of suiiiilemcnl 84^ ;)(>' ><

To its opposite side "

Si'o

flLMiro 11.

355 on B.
4.1.5 on F.
3;i6 on n.

4H.1 on F.

5n.8 on F.
"

4G(> + on It.

Set 45.5 on index to 355 on side 15, (hen opposite 330 on 15

is foiiiKl sine angle C 43.1 nn index : trace the parallel of 43.1
on li. till it intersect the (piadrant. and at the point of intersec-
tion is found on the quadrant 45 5S'..the angle at C.

If the angles A and C be now added, and the sum .subtracted
from ls(i

, the remaimler is angle I! 84" 30': then, by the first

case, A C can be found.

53. ('.\SE III.—Wlien two sides and the angle contained
between them are given.

liLLi:.—As the sum of the two given sides is to their differ-

euce, so is tangent of half the sum of the unknown angles to
the tangent of half their (litrerence. This half ditt'erenee,''added
to half their sum, gives the greater angle, and subtracted, leaves
the less. The angles being thus all known, the remaining side
is found by Rule to Case 1.

A'.i'.—("iivcn the side A H 85, the side A C 47, and s^c
the angle A 52 40' ; required the angles C and B and "«">'' '-

the side 1! C. I.SO'

Anglo A = 52-' 40

B + C 127^ 20'

i(n-|-C= 6.3 40'

(A 15+ A C) 132 : ( A 15 . A C) 38 = Tang. 4 (C + B)
03 40'

: Tang, i (0 ^ B).
= - v "r

;

Here, we musi use the .semi-tangent, found (Art. 23) on the
perpendicular of 30 on A. to be 00.0

; and on trial the operator
will find it necessary to employ 00 and 10 in the first two terms
of the proportion, in.-tead of 132 and 38.


