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4. (a) Prove that sin a + sin j3 = 2 sin à
(a+f) cos j (a - ß), and write the corres-

ponding value for cos a+ cos p.
(b) Show that sin 41° + sin 67° - sin 31°

- sin 77°= sin 5°, givenisin 8°= 4
4

(c) Expresscos rz O. cos n!O. cos p 0 as
the sum of four cosines.

4. (a) Bookiwork.
(b) Sin 4l°- sin 31°+ sin 67°- sin 77 =

2 cos 36° sin 5° - 2a'co3 72° sin 5°-2 sin

5° (cos, 360 - cos 72°) = 4 sin 5' (sin 54°
sin 18°) = 4 sin 50 sin î8' (cosa36°) = 4 sin
5° sin 18° ( - 2 sin" 18°). = sin 5', 4 sin 18°

(1 -2 sins 18°) = i.
(c) 2 cos A cos'B = cos (A + B) + cos

(A - B). cosp ,'cosjm e, cos n e = cos 9 e
(cos m eIcosin 0),
= i.cosp e [cos(m+n)o + cos (»;-n) 9)

cosPo . cos(m+n) 0+cospe . cos(m-n) e
2

= cos (m+n+P) e + cos(rn+n-p) 0+ cos

(m-n+p) e+cos (r--n -) e
4

5. In any triangle prove that:
sin A sin B sin C I

(a) a ý b c 21'

b -c
(b) tan J (B- C) =--c cot à A.

(c) tan A+tan B+tan C=tan A . tan B.
tan C.

5. (a) Book work. (b) Book work. (c)
Book work.

6. Find an expression!for
(a) The radius of the incircle! (inscribed

circle) of a triangle.
(b) The radius of an excirclei (escribed

circle) of a triangle.
(c) The radius of the circumcircle (circum.

scribing circle) of a triangle.

6.. (a) Book work. (b) Book work. (c)
Book work.

7. (a) Prove that'
A B C A

ri cot -=r2 cot -=r3 cot -=r cot -
2222

B C
cot - cot -.

(b) The centres of the excircles of a tri-
angle are joined. Show that the are i of the

abc
triangle so formed is 2¯

C A4 B C
7. (a) r, ct=r cot , cot cot[-2 2 2 Ct2

A B
Similiarly for r, cot Aand r. cot .

(b) Area of escribeditriangle
a b c

+a ù b a

2 s-a 2 s-b 2 s-c
2s-a.s-b.s-c. +a (s-b)(s-c)

+b (s-a) (s-c)+c (s-a) (s- b)
2 . (s-a) (s-b) (s-c)

{s' -2s +s (ab+ bc+ca)-abcl

+ 2s' + 3abc-2s(ab+ bc+ca)
2 . s - a . s-b . s - c

s s abc . .
- (abc)=- (abc) .a=:z,ù 2à 2 à

abc abc.s
now --- = -

EUCLID.

NOTE. - Candidates must take all the
questions of section A, and any four of
section B.

A.

i. (a) Upon the same baseý, and on the
same side of it there cannot be two triangles
that have their sides which are terminated
in one extremity of the base, equal to one
another, and likewise those which are ter-
minated in the other extremity.-Euc. 1, 7.

(b) Prove the foregoing directly from the
assumed axiom, " a straight line is the short-
est distance between two given points."

2. (a) Al the interior angles of any rec-
tilineal figure together with four right angles,
are equal to twice as many right angles as
the figure has sides. Euc. 1, 32, Cor. 1.
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