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Instructiors for CendtdateJ:
(a) Write your RoIl No. on the top immediately

on receipt of this question Paper,
(b) Attempt all questions by selecting throe

pa-rts from each question.
(c) The parts of each question are to be

attempted together.
(d) All questions carry equal marks.

(e) Use of Calculator is aot allowed.

1. (a) Let f:A-+R and let c be a cluster point of

A. Showthat I*f =L if 
"taonlyif 

forevery

sequence (x") in e that converges to c such

that x"+c for all neN, the sequence

(r(*")) converges to L.
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2. (al

(b)

(c)

(d)

3. (a)

(b) Show that ltqsin does not exist in R. .
I

x

(c) Using e - 5 definition, 
"t 

o* that [rq*

(d) Find f*%Fwhere x > o.

Suppose tJlat the functions f and g have
Iimits in R as x -+ oo and that f (x) < g(x) for

all x e (0,.o) . Prove 11pg .lim 
f < lim g. .

Prove by verifying the e - 6 property tl:at
the function f(x) - 1z is continuous at xo =
o

State the Intermediate Value Theorem and

show that x =.cos x for some - * (ni)

Show tJ:at the function f(x)=] is not

uniformly continuous on (0,1).

Prove that every uniformly continuous
function on a set A is continuous on A. Is
the converse true? Justify.
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5. (a) If l" =#(x" bgx),prove that I, = nI"-, + (n -r)!
gnd hence prove that

t =rtf 
I * I * 1 *....* 1*l*loo*l

'fnn-ln-22-)'
(b) If v = e'"'''', prove that

(t-*')v".r --(2n + t)w*, - (n'+ a')v. -0.
(c) State the Taylor's theorem for a function

defined on some open interval I of real
numbers. Also, find the Taylor's series
expansion of e2", for xeR about zero,

(d) Sketch a graph of the equation y = ++ .

6. (a) Find lia(l+sinx)'.
(b) Find the asymptotes of the rational

x3-x2-8
lunctron, y= *{

(c) Examine the nature of origin on the curve.

(2x +y)' -6xy(2x +y)-7x3 = o

(d) Trace the curve r = 1- cose ,

#
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(b) If f and g are functions that are
differentiable at the point a, then prove
that (rg)'(a) = r(a)g'(a) + r'(a)g(a) .

(c) Let f(x)=lxl+lx+ll for xetR. Determine the

set of points at which the function f is not
differentiable. Justify your answer.

(d) Prove lcosx-cosyl<lx-yl for atl x,yelR.

4. (a)

(t)

(c)

(dI

Suppose that f: [0,2]-+ ]R is continuous on

[O,2], differentiable on (0,2) and that
f(o; - s, f(r) = 1, f(2) = 1.

(i) Show that f '(c, )= 1 16r some x e (0,1) .

(ii) Show that f'(c.)=0 for some xe(t,z).

(iii) Show ttrat r'(c)=frfor some xe (0,2).

State and prove Mean Value Theorem.

Show that e" 21 + x for all x e R .

Prove that if f and g are differentiable on
lR, if f(0) = g(0) and if f'(x)<g'(x) for all

r.p, then f(x)<g(x) for all ;29.
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