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Instructions for Candidates

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

2. All questions are compulsory.

1. Attempt any two parts :

(a)

(b)

(c)

Prove that the limit of a sequence if it exists is unique. Using the definition

of the convergence of a sequence prove that

H—=pas

fim tl—)u =0 (7Y2)

H
Show that the sequence <a > defined by a_,, = \[7+a,,a = V7 converges
to the positive roots of the equation x*—x -7 =0. | (7%)

Prove that lim,__»n” =1. Use this result to prove that
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2.

Attempt any two parts :

(a) Prove that a necessary and sufficient condition for the series leu,, to be
convergent is that given € >0 3 m € NV such that
ju,,, *u,+ - tul<e Vnzm (7
(b) Test the convergence of any two :
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(c) Show that the series x - 3 +5 v converges if-1<x<1. (7)

o

Attempt any three parts :

(a) Show that a function continuous on a closed and bounded interval [a,b] is

uniformly continuous on [a,b]. (6)

3 3 5

(b} Prove that sin x lies between x —% and x —?+%6 ¥ x € R. (6)

(c) State Intermediate Value theorem. Let f be a continuous function on [0,1]
and let f{x) be in [0,1] for each x in [0,1]. Prove that f(x) = x for some
x in [0,1]. (6)
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4.

(d) Examine the function f where

{4
e\’ __e X
I et PR #0
f(x) le-‘ +e
0, x=10
as regards continuity and derivability at the origin. {6)
Attempt any two parts :
| 2 (v)#(00)
(a) Show that for the function f(x, y) = Jx*+y
0, (x,y) = (0,0)
/. and [, exist at (0,0) but fis not differentiable at (0,0). (%)
(b) Expand xy?* + 2x — 3 in powers of x — 2 and y + 1. (5)

(¢) For the function f{x, y) = 2y°x — yx? + 4xy, locate all relative(local) maxima,
relative (local) minima and saddle points if any. (5)

Attempt any three parts :

(a) Prove that every continuous function defined on an interval [a,b] is Riemann
integrable in {a,b]. (6)

(b) If a function f is defined in the interval [0,1] by the condition that

1 | . e
f(x) = (-1y-" when P <x <-; where r is a positive integer,

. 1
then prove that f is Riemann integrable in [0,1] and jof(x)dx = logd — 1.

(6)

PT.O.
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(¢} Find upper and lower Darboux integrals for fix) = x? in [0, &]. (6)

(d)} Suppose fand g are continuous functions on [a,b] such that I: fdx = j: gdx.

Prove that there exists x in [a,b] such that fix) = g(x). (6)

(2200)****



