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5. (a) Find all the asymptotes of the curve

8% "y 2} 3

xVolty - xyt -yt s 2+ 2yt +1=0
(b) Trace the curve

v(a? - x2) = ayh a>0,

*[‘sin”\(dx. show that U,=—U,5,
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Hence cvaluate u..

6. (a) Prove that the curve
ot v -y = x4 a>0, b>0

has at x- 0. y = —a, a node if b>a, a cusp if

b~ a and a conjugate point il b <a.

(b} Trace the curve

x(x - 3a)® = 9ay%, a>0.

(c) Determine the intervals of concavity and points of

inflexion of the curve

y = 3x%° - 40x® + 3% — 20.
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Instructions for Candidates

. Write your Roll No. on the top immediately on receipt
of this question paper.

2

Attempt any Two parts from cach question.

3. All questions carry equal marks.
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1. (a) Let f(x) = {1+e‘1/‘x y x#0
0 ,x=0

Show that f is continuous but not differentiable at
x = 0.
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(b) If y = tan ' x, prove that

(1 %%y, + 2+ Dxy,,, + n(n+ 1y, =0

% oy
{(c¢) State Euler’s theorem and if z=sec , show
X+y
0z oz
that x—+y—=2cotz.
ax "oy

o

{a) Let f(x) = |x - 5|, show that f is continuous but

not differentiable at x = 5.

(b) Find n'" derivative of

1

) 1-5x +6x°

(i1) sin 3x sin 2x

(e) If u=x"tan 'X—y2 tan

L%
X ¥

» prove that

it it s )
ou  x -y

dyox  x +y’

3. (a) State Rolle’s theorem. Show that there is no real
no. k for which the equation x> — 3x + k = 0 has

lwo distinct roots in [0,1].
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(b) Verify Lagrange’s Mean Value Theorem for the

following functions :

(i) f‘(x): VK —4, xe [3,4J

(1) %) = @~ 1x - 2), »e

(¢) Determine the values of a and b {or which.

. x(l+acosx)-bsinx )
lim 5 exists and cquals 1.
x =l X"

4. (a) State Maclaurin’s theorem. Also. Tind the

Maclaurin’s series for
fix) = log (1 +x), x e (-1. 1.

(b) State Cauchy’s mean value theorem, Verily it for
the following functions :

@) 1) = o, g =% i [0

1 1
e " LN
(i) f(x) 2 g(x) L (23]

(c) Use Lagrange’s Mean Valuc theorem to prove
that
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