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Part A

Answer any ten questions.
Each question carries 2 marks.

2
1. Derive the condition that the line y = mx + c is a tangent to the hyperbola f; - % =1

2
2. Derive the equation of chord of contact of the hyperbola z—: — % =

3. Chords of a parabola are drawn through a fixed paint. Show that the locus of their middle
points is another parabola.

4. Find the condition that the lines Ix + my + n = 0 and I1x + m¢y + nq = 0 to be conjugate

: e e
with respect to the ellipse B = = 1.

5. Derive the polar equation of a parabola.

6. Find the equation for a circle centered at the pole. Give an example.
7. Prove that sin 3x = 3 sin x - 4 sin> x.
8. Prove that tanh? x + sech?x = 1.
9. Factorize x® + 1
= 42
10. ity = ¢ 2(Azx + B), prove that EE-% - 2% +y=0.

1. Find the n'" derivative of cos(ax+h).
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12.

13

14,

15.

16.

= 7

18.
18,

20.

21.

22.

Determine lim[ L5 — !ag(i—l)] asz — 2. .

(10x2=20)

PartB
Answer any six questions.
Each question carries § marks,

Two tangents from a point to the parabola y? = 4ax make with each other an angle 45°.
Prove that the locus of their point of intersection is given by y2 - dax = (x+a)2.

2
Find the orthoptic locus of the hyperbola %: - % pecii}

Find the equation of the polar of (x4,y1) with respect to (a) the parabola y? = 4ax (b) the
ellipse = + 4 1 and hyperbola s oy ' §
a? bﬂ d" bz

9 2
A tangent to the ellipse % -+ 1;—3 = 1, whose centre is C, meets the circle x% + y2 =a’+

bZ at Q and Q. Prove that the lines CQ and CQy are conjugate diameters of the ellipse.

Replace the polar equation 72 = 4r cos 6 by equivalent cartesian equation, and identify
its graph.

Sum the series %sim - %:% sin2a + %281'113&4». o

Sum the series sinho — %m'nh2a + %sinh.?»a—. ».

Find the n'" derivative of y = i

Determine lim[2 — £ tan g asz — a.
(6x5=30)
PartC
Answer any two questions.

Each question carries 15 marks.

2
If P and D are the extremities of semi-conjugate diameters of the ellipse % = %; =1

show that

4 : R gt g
(a) the locus of the middie point PD is e

s
2

(b) the locus of the point of intersection of the tangents at P and D is i—: + i—, =2

(c) the locus of the foot of the perpendicular on PD from the centre of the ellipse is a2x? +

bzyz i 2()(2 i )"2)2.
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23.

24,

25.

A chord P@) of a conic subtends an angle of 2 of constant magnitude at the pole. Find
the locus of the intersection of the tangents at P and Q.

Separate into real and imaginary parts sin 1 (cosfl + isinf), where @ is real.

(a) If y = sin(msin'z),show that

(1 — 2?)yni2 = (2n + 1)@Yni1 + (n? — m?)ynand find yn(0).

(b) If f(z) = z*tanz, prove that f(0) - "c, F2(0) +7c, F™4(0) -...... = #ing
(2x15=30)
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