Arts Departnient,

I- ~cos 4
this result that in general tan §4 =— eyl d

If not, why not?

x. Establish the identity

Xty X=y
2 tan 2

tan

COSCC 2x cosec y —cosec 2y cosec x
cosec; 2x COSCC}"I'COSCC 2y cosec x
Shew that if cot 3a-+cot $8==2 cot 6, then
{1—2 sec 6 cos (a—0)+sec? 0}
{1 -2 sec 6 cos (3 - 0)+sect 0}=tan4 0,

xi. In a triangle 43C, prove that with the
usual notation

sind _sinB _sinC
a ~ 6 T ¢
and 3 =56% +¢% - 26¢ cos A.

*Shew also that
a3 cos 2(8 - C)=06® cos 28 +¢2 cos 2C
+26¢ cos (B~ C).

xil, Find expressions for the radii of the
inscribed and circumscribed circles of a tri-
angle 4BC, and shew that the ratio of the
former to the latter is

C

sm—s -
2 mz

If D, E, F-are the points of contact of the
inscribed circle with the sides B, C4, A8
respectively,.shew that if the squares of 4D,
BE, CF are in arithmetical progressnon, then
the sides of thé triangle are in harmonh.al
progression.

Sin
4sin—

PROBLEM.

Let ABC be an equilateral triangle and
O any point within it, let the perpendiculars
0D, OF, OF be drawn it is required to find
the position of O and the length of 4 ladder
that'will reach from O to 4, B'or C. '

PROF EpcAr FRrisBY, M.A,; )
. Nay. Obser.y Waslm:gzon.

SOLUTIONS o
Of problems for the *‘All the years,” Uni-
versity of Toronto, 1880, by Angus Mac-
Murchy.
2. If an exterior angle of a triangle be
‘bisected by a straight. line which likewise
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culs the base; the rectangle, contained by
the sides of the triangle, togéther with the
square on the line bisecting the angle is equal
to the rectangle contained by the segments
of the base.

Let ABC be the triangley let the line bi
secting the exterior angle mect BC produced
in D, about 4BC describe a circle, let
DA produced meet this circle in £, From

similar triangles £4C, BAD, EA.AD=

BA.4C,

o EA.AD+AD® = BA.AC+AD?
ED.DA=BD.DC=BA.AC+ 4Ds,

3. If %, y, z be the perpendiculats from
the angles of a triangle on the opposite sides,
and if
+

1 2
+ = = =,
z o

R|=
A

prove that
e (——— (G-3)=

area of mangle
ax=by=cz=2S,
L2_s
e S

Subsutute, and

s(s - a) (:-b) (s— t)
S+

IV. Prove that every power of the sum
of two squares may be divided into two
parts, each: of which is the square of an
integer.

Let .

(@a+2/-1)0 =a,+a,\/~1-0y—-@3\/—1+ J.

(a—xv/-1)0 =@, —a,V/ -1-a,+a, /=X +..

coleg—a,ta, - ) (e —a ta, - L)
=(a®+2%)".

V. Find the sum of the series
—— =t fp ——— - ———+..t0 2 terms,

'S 5714 1430 30°55 ’
the last factor in the denominator being the
sum of the other factor and the numerator.

20 3*

Let S=aireyan T {@s 20 125 +37)

(n+1)?
En’ Zn+r
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