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Instructions for Candidates

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

2. All questions are compulsory and carry equal marks.

3. This question paper has six questions.

4. Attempt any two parts fiom each question.
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(iD Evaluate lim,-rEL.6-r
b) Examine the continuity al r = 1 and u = 2 ofthe frrnction /(x) defrned below

(2r'
f(x)=12-x,

lx, - 2x,

0<r<1
t<x <2

x>2
Also, the type of discontinuity, ifany.

c) Discuss the differentiability at x = 0 of the function f(x) defined below

a)

b)

c)

f @) = x #;-!,::,!:,, x * o and f (o) = o.

Find the n th differenriat coefficient of ran-ttLxl7 - x2)1.

Ify = ss51, 16r-1r), evaluate y,(0).

v u = ttn-' W,), prove that

,' # * zry #, + y, frJ;ran u (13 * tanzu).

State Rolle's theorem and verifu the same for the function

f (x) = (x - a)2 (x - D)3 for alt x e [a, bj.
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b) State and prove Lagrange's mean value thoorem.

c) Verifr the Cauchy's mean value theorcm for the following pair of functions:

(i) /(x) = sinx and g(x) = sosl in the domain l* I Z,Ol.

(iD ,f(x) = f and g(r) 
= f in m aoruin [1,5].

4 a) State Taylor's theorem and prove that

,ir*= *-@t * 
(ax)' - ......* 9)'-',rin[

3! 5! (z -l)! \
where a is a nonzero real number and 0<A<1 .
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b) Find the Maclauin's series of log(l+x) V-l <x <1, with Cauchy's form of the

remainder.

c) Evaluate the following:
(1 \ x-sin-r

(i) lin,-olj-cj,t'x 
) 

(ii) tin,-o-?-

a) Trace the curve

t =2+gcosl, O<eSZt
b) Sketch the graph ofthe ftrnction

Y=x3-3x+2
c) Find the oblique asymptotes ofthe curve

y3 - x2y - 2xy2 +2x3 -7xy t 3y2 + zxz +2x + 2y + 1 = 0

a) Determine the intervals ofconcavity and points ofinflexion of the function

f(x)=x3-3x2+1'
b) Use the second derivative test to find the points of local maxima and minima of the

function f (x) = 12xs - 45x4 + 40xs + 6' Also determine the inrcrvals on which

/(x) is increasing and decreasing.

c) Determine the critical points of the function f(x) = fr. Afto, find the horizontal

and vertical asymptotes.
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