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Note: Question no. 1 is compulsory. Attempt any four
questions from questions no. 2 to 7. Use of
calculators is not allowed.

1. Which of the following statements are True and
which are False ? Justify your answers with the
help of a short proof or a counter-example. 5x2=10

X+3

g =6

(a) lim

x—>-3 9—-x

(b) The curve given by
yx2+3x+7)+5=0

has an oblique asymptote.

COS X

(c) % jtan t2 dt | = tan (cos2 x) sin x + tan x2.

X
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(d) The function, f: R — R defined by

flx) = |x|_%

is differentiable at x = % .

(e) Rolle’s theorem is applicable for the function

fix) = % . X% on [- 2, 2.

2. (a) Ify=cos (m cos~!x), then check whether or not
(1-x2)y,,0-Cn+1D)xy,,;1+(02-m2)y, =0

is true. Also find y,(0), if it exists, when n is an

even positive integer. 5

(b) Evaluate: 5

J‘ dx
(x-2)2x2+9)

3. (a) Differentiate sin—1 (\11 - X2) with respect
to cos—1 (2x2 — 1). 2

(b) The cost of fuel used for running an engine is

1200 [300 + % v2j , where v is the speed in

v
km/hr. Find the speed which minimises the
total cost. 4
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(c)

IfI,= J. e X cos™ x dx,

0

find a relation connecting I, and I, _o(n>2). 4
4. (a) Evaluate: 2
J‘2si.n x—3cosx dx
3sin x + 2 cosx
(b) Iffis a function from R — {3} — R defined
2 f—
by f(x) = w, find a § > 0, such
X p—
that [fx) — 3| < —— for 0 < [x — 3] < 5.
100
Hence, show that lim f(x) = 3. 4
x—>3
(¢) Find the volume of the solid generated by
the revolution of r = 2 cos 0, about the initial
line. 4
5. Trace the curve, x2 + y2 (x — 1)3 = 0, stating all the
properties used in the process. 10
6. (a) Find the value(s) of k for which the function
f defined by
1 - cos 2x
_ x#0
fx) = kx?
2+x+sin2x, x=0
is continuous at x = 0. 2
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(b)

(c)

7. (a)

(b)

(c)
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Evaluate :
3

J. xIln x dx

2

Find an approximate value of [n3, by
3

solving the integral J‘g, using the
X

1
Trapezoidal rule with 5 ordinates.
Verify mean value theorem for f defined by
f(x) = 3x3 — 8x + 3, on [0, 3].
Find

d_y, if y = xcos X

dx

Find the length of the loop of the curve,

6y? =x (x — 2)2.
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1 - cos 2x

fx) = kx?
2+x+sin2x, x=0
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