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PROPOSITION XINL pRopLgy (\
The surface of @ regular inscribed Polygon, and that

lar polygon circumscribed, being b of a simi.
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Scribble on right
hand side.
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Drawing extending the rectangular parallelopipedons with drawn letters and dash marks.
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Let ANB be the arc of a great circle
which joins the points A and B then will it

be the shortest path between them, C
Ist. If two points N and B, be taken on -

“nuss in though!”

{‘WL'

the arc of “a great circle, at unequal distan-

ces from the point A, the shortest distance

from B to A will be greater than the short-

est distance from N to A, ' : B
For, about A as a pole describe a circumference CNP. Now, a*

the line of shortest frothoAmun‘cmulhilcircum-e.

ference at some point as P, But the shortest distance from P to *

A whether it be the arc of a circle or any other line, is |

equal to the mgm , Nto A; for, by passing the .

c of a great circle through P and A, and revolving it about the

V.
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188 GEOMETRY.

est distance possible; then through M d

t circles, and take BD eq'::llgto BM.n y%:-'MB. ar
DA <BM +MA; take BD=BM from each, and &n they
main AD<AM. Now, since BM =BD, the shortest el
to M is equal to the shortest path from B to ) hencp‘-‘.!' '
pose two lgnlhs from B to A,one passing through M nn(:l‘u‘.:
Ihrougn , they will have an e?ual partin each ; vig, g,

from B to M equal to the part from Bto D,
But by hypothesis, the path through M isthe shortest path
B to A: hence the shortest path from M to A must be Jes,
the shortest path from D to A, whereas it is greater sin,
arc MA is greater than DA : hence, no point of the sh
distance between B and A can lie out of the arc of the

circle BDA.
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PROPOSITION IIL THEOREM.

/
| The sum of the three sides of a spherical triangle is less th
h ircumference of a great circle.
g Let ABC be anv spherical trian- i

Two drawings of
mathematical
geometrical shapes.
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PLANE TR

The secant of an arc is th
the circle through one extrem
nt drawn through the ot

secant of the arc AM, or of tl o
.f The versed sine of an arc, I
. cepted between one extremily
'- sine. Thus, AP is the versed :

ACM.

These four lines MP, AT, C
arc AM, and are always deterr

are thus designated :
MP—cin AM
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sin 0==0, tang 0=0, cos 0=R, sec 0=R,

VIIL Asthe point M advances towards D, the sine i
" and io Iike:viso 5005 the tangent and the secant; but thom
the cotangent, and the cosecant, diminish.
When the point M is at the middle of AD, or when the a

AM is 457, in which case it is equal to its complement M,
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Drawing of a hand
on bottom left side.
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| th::diaAC=R-th"m D’ D
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S e &

%adm&ﬁ%? lAC; L :

' int D, draw

Errertoal - D

the poiet 1 90 el o FC
W#Mmmgb BCE, ICK, give the mem&
CB:CI:: . BE:IK,orR:cosb::sina: 1K= =
; cos @ cos b,
CB: Cl:: CE : CK,orR:cosd: cu:de(ika——r
The triangles DIL, CBE, havmg their perpendicular,
o@wucb.mnmnhr.nndpvet Wmmcﬁnh

'l‘x:'m-nr =sin (¢+b). and CK—IL =CF=cos (¢+b)

sin @ cos b+ sin b cos @ e L. dovs)

sin (a+b) = &
con (a B =00 2 00 s a sin b.

ﬁ“dm(ﬂ)ﬂdw(ﬂ)%g

~ deduced from these formulas

Ilall OVer
geometrical figure
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09 PLANE TRIGONOMETRY, s

I we pot 24 in the place of a, we shall have, o
sin as (RIS cos 20) =} oo
cos a= v/ (JRY4+ JR cos 2a) =4 VIR IR Cgy
Making, in the two Jast formulas, a:=45% gives O Utnag, ot
in 457 v JIF=R V) § and akeo, cos 4575 VIRTLR
Next, make a=22° 50, which gives co8 iR/ |, and o g, ., v*
sin 22° 30’ =R JHJ{)““”’ ”’-R\/u+'¢n‘

together formulas (1) and
n?‘.;d"&n?.m'u" cos® @, R'—sin® a, and for(lg)wh:

R:—sin® &; wo shall obtain, after ndu.cin‘ md div'tdi..b’”'
d-(¢+b)-:n (a—b) = sin® a—sin®b= (sina+ 5in b) (sin a—gip b,
or, sin (a—0) : sin a—sin b : : sin atsin b : sin (a4b),

/7 XXIL The formulas of Art. XIX. furnish a great numbey of

" consequences ; among which it will be enough 10 mention R times 0 = 0”
, of most fnqli:nt use. wBy asdding and subtracting we n I'| “2a = 45 degrees”
2 Xsin
sin (a-+1) +sin (a—b)= 7 sin a cos b. | ez
sin (a+ b)—sin (a-—b)a-%m b cos a.
-;gb v cos (a+b)+cos (0_—6):%00‘ a cos b,
| g
cos (a—b)—cos (a+b)=-ﬁnn asin b, .

and which scrve o change a product of several sinesores. -
sines into linear sines or cosines, that is, into sines and cosines
multiplicd ouly by constant quantities, e ;
 XXIIL If in these formulas we put a4 b=p, a—b=q,which |
’ Pl PHq , P—q a f "
B -_-'b.cg 2 'bB 2 .W‘Mlﬁd <
B ~sin p+sin qa%ﬁn $(p+q) cos y(p—q) (1) :
g, L o g N p . . -
e %%,.b}—ﬂq-%m b (p—g) cosd (p+g) ) "' 7
B U L T T
A e A ! ¢ '“""". S , .e‘;:,“ K
T cong—eonp=aind (p+9) sin} (p—g) (4)




