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-s*~8+ (ab+1ac+bd)s - 4r-Rs,

. r 4'+* +4r=b+a+bc
a +b+r= 2s,

the values of a, b and c are contained in

the cubic
x8 - 2sX+ (r' +s' + 4 Rs)x- 4RrJ=O.

Solution o( 16t by the proposer. D. F. H-.
WItLKIs, B.A., Mathetatical Master, High
School, Chatha3m.

16t. If A, B. C be the angles of a plane
triangle, prove that

sin 24, c, sin 2B, sin 2C i
O Sin 2A, %in 2C, sin 2/;

Fin 2C, Sm 2B, 0. sil 24

Sin 21, sin 2 ', sin 2A, o
=2 sin 24 sin 28 Sin 2C.

Expanding the deterniant, we have

2 sin 2A sin* 21/+2 sin 28 in' 2C

+2 Sin" 2C sin' 2A -si A - in' B
-- inst CI

= {(sin 2A+,in 2B+,1in 2C)(~in 2A+in 2B

- sin 2C)(4in 23+,in 2C- sin .2A)

(sm 2C+ -in 2--sn

= 4(4 sin A sin B sin C)(4 'in C cos A cits /?)

(4 sin A cos 9 cos C)(4 'in B cos C cos A) i

14(4 sin" .4 cos" A) (4 sin* B c0s
2 

B)

(4 iIn' C cos' C)

=2 sin2 2A SinI' 2B in1 2C) è
=2 Sin 2A sin 28 ;in ZC.
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4. An A. P., a G, P. and an H. P. have
a and b for their first two ternis: shew that
the (n + 2)th terns will be in G. P. if

b2"+2 - a,2n+2 nz +1i

(n+ 2)tb terni of A. P. =a+(n -+ I)(b-a),
h t1+1

(n+2)I' tern of G. P.= ( a . a,

ab
(n + 2 )th terni of H-. P. = + b-

these are in G. P. if

a + (ni+ )(a) ab

1 n+Il:)2 a

b a+2-a"2
+ + 1

that is if -a - -= - .
ba(b2ri-a 2n)n

6. There are points in a plane, no thrce
of which lie in a straight line. Find how
ni ny closed r-sided figures can he formed
by joining the points by straight lines.

Number of ligures equal combinations of n

things, taken r at a timc= -- -, sincc
Lr [ns -r

no threc of the points are in a straight line.

(vii.) If an arc of ten fect on a circle of
cight feet diameter subtend at the centre an
angle 143° 14' 22", find the value of r to
four decimal p>laccs.

0 _143° 14' 22" 5r5662
~ 360° ~ 1620ooo'

r3-14r5.

(x.) Establish the identity
x+y x-y

tan -- tan -
2 2

cot*ec 2x co eC y - cnsec 2y COSeC X

COSeC 2X CO eC Y + CoSeC 2y CO>CC X'

1 1

,in 2x sm y Sin 2y sm X

sin 2x smr y m 2y bin x

sin 2)' sn x - sn 2x sm y

SmI 2y.m x+sSin 2x siny

2 smy cos y -in x - 2 sm x cx x sm y

2 siny cosy :,m X+2 si X CO: X Siny

. x+y . x-y
2 sin - sin

COS y x 2 2

cos y+cob x x+y x-y2CS cos -o
2 2

x+y' x-y
tan - tan - .

2 2

PROBL EMS.

165. Prove that the equations

(1) x+y+z=,:+b+c,

.X y z
(2) ''4 + j+-= ,ab c

5 16


