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All question carry equal marks.

SECTION -1
Attempt any four questions from Section-1.

If y = (sin”' x)?, Prove that (1 —x?)y ., — (2n+ l)xy  —n’y =0.

Find constants a and b that guarantee that the graph of the function defined by

ax + 5 ) ) ;
f(X) = 3 b will have a vertical asymptote at x =5 and a horizontal asymptote
- bx
aty = -3.
. in Ax + B
Find all values of A and B so that lmg(wj = 36.
X —> X

It is projected that t years from now the population of a certain country will be
P(t) = 50e%%2 million.

PTO.

B |
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10.

1.

(a) At what rate will the population be changing with respect to time 10 years

from now ?

(b) At what percentage rate will the population be changing with respect to time

t years from now ?
Sketch the curve r = 3sin 20 in polar coordinates.

SECTION - 11

Attempt any four questions from Section-11.

/3
Evaluate _[ sin* 30 cos*30 d6 .

0

Find the volume of the solid that results when the region enclosed by x = y? and

X =y is revolved about the line y = —~1.

Find the volume of the solid generated when the region enclosed by

y =9 —x% y =0 is revolved about the x-axis.
Find the arc length of the parametric curve x = cos2t, y = sin2t for 0 <t < n/2.

Find the area of the surface generated by revolving the curve x =y* 0 <y <1

about y-axis.

SECTION - III
Attempt any three questions from Section-III.

Find an equation for a hyperbola that satisfies the condition that the curve has
vertices (£2,0), and foci (£3,0).
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12. Describe the graph of the equation x> + 9y + 2x — 18y + 1 = 0.

13.

14.

15.

16.

17.

18.

Trace the conic xy + 9 = 0 by rotating the coordinate axes to remove the xy

term.

Find a polar equation for the ellipse that has its focus at the pole and satisfies

the condition that ‘directrix to the right of the pole; a = 8; e = 1/2°.

SECTION -1V

Attempt any four questions from Section-1V.

Find lim E(t) , where l?(t) = [Sintf Y SOStj +e 12} .

t—0 t

A shell is fired at ground level with a muzzle speed of 280 ft/s and at an elevation

of 45° from the ground level.
(a) Find the maximum height attained by the shell.
(b) Find the time of flight and the horizontal range of shell.

(c) Find the velocity and speed of the shell at impact.

Find the position vector ﬁ(t) and velocity vector {;(t) , where the acceleration
vector A(t) = %1 — 24/t] + "k, initial position R(0) = 2i + j - k and initial

velocity V(O) =i- 3 — 2k are given.

The velocity V, = 21 + 33 —k and the acceleration A, = -i- 53 +2k of a
moving object are given. Find the normal and tangential component of acceleration

of the object at that instant.

PTO.
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19. An object moves along the curve r = e, 8 = 1 —t in the polar plane. Find its

velocity and acceleration in terms of the unit polar vectors u_and u,.

(800)
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