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Attempt anyv two parts from each gquestion.
Third question carries ten marks and

others carrv nine marks cach.

I. (a) Prove that the set of all rational numbers is not
order complete.

(b) Definc an open scts. Show that the union of an
arbitrary family of open sets is open. Is the union
of an arbitrary family of closed sets is closed ?
Justify your answer.

(c) Definc a bounded sct of real numbers and prove
that an infinite bounded sct of real numbers has a
. himit point. (4'%4,4'4,4'%)

P.T.O.
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2. (a)If (a ), (b)) are sequences of real numbers such

that log a,=a, log b,=b, then prove that

n=»ss n=—svs

log, . (a +b)=a+b.

(b) Show that a bounded sequence converges to a
number / if and only if lim sup a_=lim infa = /.

(c) Show that the sequence (a ) defined by

a =

n

(an-l + u,..z), n 2 2 N

N |-

then show that converges. What is limit of (a,)?
(4'4,4%,4'%)

3. (a) State and prove Cauchy’s nth root Test.

(b) Test the convergence of the series

. 135..(2n-1)
2o 246...(m)

for all positive values of x.

(¢) Test for convergence and absolute convergence
for the following series :

1 | 1
]-E;*}—"-F*-m (5,5,5)

4. (a) State and prove intermediate value theorem.
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(b) Let  be continuous on the closed imerval [a,b),
prove that there exist a real number M such tha
f(x) £ M, for all x € [a,b).

(¢) Define uniformly continuity of a function [
defined on an interval. Show that the function
f(x) = sinx, x € (0, @) is uniformly continuous on
(0, »). . (4%.4,4%:)

5. (a) State and prove Rolle’s theorem. Also give
geometrical interpretation of the theorem.

(b) Prove that there is no real number k.lor which the
equation x* = 3x + k = 0'has {wo distinct roots in
[0, 1} . ' ‘-

(¢) Use Taylor's theorem to prove that

3 »

2 X
I+x+-§—<e‘<l+x+—c
2 2

- .
-

for all x> 0. . 7 © (4%,4Y,4')

6. () Find the maximum and minimum vitlue of the
function f(x) = x*+4x*=-2x"-12x+7, x' e R.

{b) Prove that

b

X
‘ cosxal-T,xeR

: P.T.O.
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(¢) Lvaluate the following :

xcosx - log(1+x)
x'.‘

(M hm, ,

(i) fim, n[-‘-]
X/

(4'4.4%.4'%)

(100)



