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7. If 0 be the circular moasure of an angle < g , show that tho

tan 0

sin 0 i when 0 is indefinitely dimin-

limiting value of 7 and of

ished, is 1.
If £{0) bo a function of 6 given by the equation f(29) == (1 ~tan2g)
9, and f(0) =m, show that () =m 0 cot 0.

8. If 27r2 is loss than 49® shew that the roots of the equation
23— gx—1r == 0 are

2 (%') ¥ 08¢, and 2 (%) ¥ cos G;l + u)

where cos 8a = .. (..3_) z
2\9q
9. Show that sin a=a — .‘.’.i. a’ - T
E*E-T°
cosa=1—02 & _ ..
EtE

10. If = is a positive integer, prove that

2cosn 0 = (2 cos §)"~n(2 cos 6)"2 + ”(’1‘.__._;2)(2 cos 9)r—t—,

v F(=1) nn—r—1) (@ ]1?'—2)--‘(7‘—2"’*'1) (2cosb)*=*r ...
11. Shew that -
V=1
e +e .
cosz= g ,Sinx =
Find the sum to » terms of series.
sin a+-csin (e+B)+c2 sin (a+28)+... +¢*Isin {at-(n—1)g}.
12. Resolve sin 0, and cos 0 into their factors.
Shew that

-2V ©V 1

e

-2V
—t
2¢v3

1 1 1 < 3

14+ - —_— —_ o ceeen fi = —
+32 + 53 3 -+ to infinity 5
1 1 1 sop o wd
1+.8—4+:5—4+F+ ...... tomﬁmty_%.
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1. Investigate tho equations to a straight line in the following
forms :—

% + _g_ = 1, (2) y=mx+c, (3)

Examners: {

=z’ __y-y'
A B
Shew that the area of the triangle formed by the threo straight

lines
% + _ZZ_ =1= _:;.—'x-*- % and x4y = —;—(a-i-b), is

=1

1 (=t
8 a¥tb

2. Find the angle between the two straight lines,
dx+By+C:=0and 4'z+ B'y+ =0,
and deduce the condition of perpendiculatity and that of paral-

lelism.
Shew that the two streight lines represented by the equation

az*~2 (1=b) xy—ay*==0, bisect the angles between the two
siraight lines represented by bx? —axy +y* =0.
8. Shew how the position of a point is expressed by the method
of polar co-ordinaies.
TFind the distance botweer'two points whose polar co-ordinates
are given.

4. Write down the general equation of the socond degree, and
find the co-ordinates of the contre.

What is the condition that the equation may represent (1)
central curves, (2) non-central curves, (8) two parallel or coincident
straight lines ?

If the equation
ax?+-bys - 2nzy-+2me4-2ly4-c=0
ropresents two intersecting straight lines, shew that
abe-= (£ Y/ T =t Ymi—ca) (nt V1> —ab).

5. Obtain the equation of & circle. What does the equation
become when the circle is roferred to a pair of tangents as axes?

Find tho locus of the centre of & circle which passes through
a given point and touches a given straight line.

6. Find the equation to the Radical Axis of two circles, and
shew that if from any point of it straight lines be drawn to touch
hoth circles, the lengths of these lines aro equsl.

7. Find the tangent and the normal to an ellipse at any point.

If {from the point P on an ollipse a vormal PUV be drawn
meeting the major and minor axes in the points U and V respect-
ively, prove that

PU __ b
PV a®
8. If in the ellipse or hyperbola two diameters be guch that one
of them bisects all chords parallel to the other, then the second
will bisect all chords parallel to the first.

If tangents at P and D, ends of conjugate diameters of the
ellipsef_’"_’; + .%;. =1, meet in the point 7', and if (z/, y’) be the
a

co-ordinates of P, and (x, y) those of T, prove that

x [« y'y _ oy (2 _ v
TEr =TG-8
9. Prove the following focal properties in an ellipse :—
(1) SC=ecAC.

(2) SP+PH=24C.
(8) If SP mests CD in E, shew that PE=CA4.

The fear foci of a completo hyperbola lie on a circle, which
also passes through the points where the directrices meet the
hyperbola, and circumseribes tho rectangle formed by the tangents
drawn at the ends of the major and minor axes.

10. Write down the equation to the parabola in its simplest
form, and shew that the ellipse ultimately becomes a parabola
when one vertex and focus are fixed and the major axis increases
without limit.

11, Find the equation to the chord joining the points of con-
tact of two tangents drawn from any point (x'y’) to a parabola.

Investigate a method of drawing geometrically & pair of
tangents to s parabola from a given point, and prove that the
chord joining the points of contact of thess tangants is bisected by
the diameter through the given point.
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1. Find a point within an isosceles triangle such that its distance
from each of the base angles in half ils distanco from the vertical
angle.

2. If an exterior angle of a trianglo be bisected by & straight line
which likewise cuts the baso; the rectangle contained by the sides
of the {riangle, together with {ho square on the line bisacting the



