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PartA
Answer any ten queslions.

Each question carries 2 marks.

1. Show that two tangents can be drawn from any point to a parabola.
2. Derive the equation of chord of contact of the ellipse %’;— -+ %; = 1

3. Prove that the sum of squares of two conjugate semi-diameters of the ellipse

22,y Y
prin o= 1 is a constant.
2

4. |f P and D are the extremities of semi-conjugate diameters of the ellipse —2—3 -+ % =},

show that the locus of the middle point PD is gy + % = %
5. Find the polarcoordinates corresponding to the cartesian coordinate (-3, \/g)u

6. Find the polar equation of the conic having the axis of the conic makes an angle « with
the initial line.

7. Prove that sin{x+y) = sinx cosy + cosx siny.
8. Prove that sinh(-x) = - sinh x

9. Separate into real and imaginary parts cos(a -+ ?ﬁ)

10. Find the nih derivative of 3% .
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Find the n!" derivative of cos®z.

Evaluate lim,_, = (ztanz — Lwsecz).
-

(10%2=20)
PartB
Answer any six questions.

Each question carries § marks.

Tangents to an ellipse make angles #4 and 6, with the major axis. Show that the locus of

their intersection, when cotfy + cotfls = k2 is y2k? - 2xy = b2,

2

@ =
Find the orthoptic locus of the ellipse —i—, -+ %zw = ].

b3 2
Prove that the locus of the pole, with respect to the ellipse % + %2 = 1, of any tangent

to the auxiliary circle is 22 -+ }f_ = L
{y i’l4 b4 - a?'

a2
Show that the locus of the poles of normal chords of the hyperbola % - %; = 1 is the

curve yzaﬁ %200 = (a2+b2)2x2y2.
Show that the tangents at the extremities of any focal chord of a conic intersect on the
corresponding directrix.

Sum the series sina + csin(a + B) + %i—sin(oz +28)+..... where c is less than

unity.

Sum the series sinha — i sinh2a + % sinh3da—. ..

If y = cos(msin~'z), show that
(1- 2 ypro — (2n + 1)TYny + (mz — n2)y, = 0 and hence find y,(0).

Determine lim|[5 — i

as T -~ |3 0.
(6x5=30)
PartC
Answer any two questions.

Fach question carries 15 marks.

Let P be a point of the parabola y2 = 4ax. If PV is the diameter which bisects the chord QR
at V, prove that QV? = 4PV.SP, where S is focus of the parabola.

Derive the equation of the tangent to the circle r = 2a cos fat a.

Factorize the expression x" - 1
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(@) Find the third differential coefficient of €% cosbz .
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(b) Show that if y = sin(sin™1xz), then (1-— mz)% | +miy = 0.

e 2 3
© Ify = [z + /1 + 22]™, show that (1+ :1:2)%5— + m%

dx
: = gy

(2x15=30)



