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PartA
Answer any ten questions.

Each question carries 2 marks.

2
1. Derive the equation of chord of contact of the hyperbola -Z—; — L =1,

b2
2. Find the condition that the lines Ix + my + n =0 and I41x + m4y + ny = 0 to be conjugate

2

with respect to the hyperbola 2—2 — %’2 =1

2

2
3. Prove that the tangents at the extremities of a diameter of the ellipse Z—z + % =1, are

parallel to the diameter conjugate to it.

4. Define equi-conjugate diameters. Find the length of each equi-conjugate diameters of the

= 2 2
ellipse % + 3;—2 =1.

5. Find the coordinates at the extremities of the latus rectum of a parabola % =1+ cosé.
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 sin h 2x = 2 sinh x cosh x.

9. Separate into real and imaginary parts cot(a + i8).
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5
fy = < 2pz5c Show that
(Az? + 2Bz + C)yn + 2n(Az + B)yn-1 +n(n — 1)Ayn 2 = 0ifn>5.

Determine lim[—5 — Eé———ﬁ] asz — 2.

Evaluate limg—.o(cosz) 7
(10x2=20)
PartB
Answer any six questions.

Each question carries § marks.

Find the locus of the point of intersection of two tangents to the parabola y2 = 4ax, which
makes an angle a with one another.

2

Find the orthoptic locus of the ellipse ‘Z—Z -+ 2—2 = L
2
Show that the locus of the middle points of the chords of the ellipse %Z— -+ Z—z ==
2 2 2 2 2
touching the ellipse <5 + 4; = Lis A”. o+ B L=(%+5)"

2
Show that the locus of the poles of normal chords of the ellipse i—; + %; =1is

6 B (2 p2)2
&+ =@ =)
Replace the polar equation 1 = 5?68_94;_57@ by equivalent cartesian equation, and identify
its graph.
. 3 3 2 & 4
Sum the series sino — sin(a+2f) | sin(ot A _

2! 41

Sum the series 1 + ccosha + c?cosh2a+. . . +¢" cosh(n — 1)a.,where c is less
than unity.

Find the nt" derivative of e%* cos(bz + c).

10z—21

Find the n'" derivative of ——#————(2%3)(2“5) .

(6%x5=30)
PartC
Answer any two questions.

Each question carries 15 marks.

Find th econdition that teh line Ix + my + n = 0 is a tangent to

a) the parabola y? = 4ax
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b) the ellipse % + 3;—2 = 1 ¢) the hyperbola z—i - % =1

23. Show that the locus of the intersection of perpendicular tangents to a conic is a circle.

24. Factorize the expression x" - 1

2
25. (a) If p? = a®cos?0 + b%sin?@ ,prove that p + 2721) = “;SZ.
2
(b) If y = Az + Blogz, show that a:%og(f)%;% = w% +y=0.

(2x15=30)
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