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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.
3. Attempt any two parts from each quest'ion.

4.  All questions carry equal marks.

1. (a) Let S be a non empty bounded set in R. Let
a>0, and let aS = {as: s € S}. Prove that

inf aS = a inf S, sup aS = a sup S.

(1000) P.T.O.
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(b) Define order completeness property of rea]

6. (a) Define Riemann integ

rability of a bounded function
numbers,

f on a bounded closed interv’al [a, b]. Show that
the function f defined on [a, b] as
(¢) Define limit point of a set. Show that the set N of
natural numbers has no limit point,

f(x) - {O when x is rational

1 when x is irrational
(d) State and prove Archimedean property of real

is not Riemann integrable,
numbers.

(b) Test for convergence the series
(a) Show that the function defined as

Z,T:j(“l)n = nOt’ & being real.

Vn?

X, if X is irrational
f(x)= o
=X, 1If X is rational

(c) State D’Alembert’s ratio test for the convergence

is continuous only at x = (),

of a positive term series. Use it to test for

!
convergence the series Cn
(b) Show that the function f defined by f(x) = x2 is

n=1 nn :
uniformly continuous on [-2,2].

P.T.O.
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5. (a) State Leibnitz test for convergence of an alternating

series of real numbers. Apply it to test for

convergence the series

1 1 1 1

—_————F sie e e

F—?+32 4?

(b) Show the sequence defined by (an>=<n2> is not

a Cauchy sequence.

(c) Prove that the sequence (an> defined by the

relation,

converges.

(d) Prove that every continuous function is

integrable.
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(c) Define an open set. Prove that every open interval
is an open set. Which of the following sets are

open.
(i) 12, o]
(i) [3.4(

(d) Let A and B be bounded nonempty subsets of R,

andletA+B={a+b:aeA,bEB}.Prove

that sup (A + B) = supA + supB.

3. (a) Prove that every convergent sequUence is bounded.
Justify by an example that the converse is not

true.

pP.T.O.
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(b) Prove that the sequence (a,) defined by the

recursion formula :

a :ﬁ!anﬂ ='V7+an

tonverges to the positive root of x2 — X—-7=0,

(c) State Cauchy’s tonvergence criterion for

sequences. Check whether the sequence (a,),

where

is convergent or not.

(d) Test for convergence the series °

XZ X4 X(‘
I+__+_+_+.....................
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4. (a) Prove that,

5025 S

if the series 'Zun converges, then

lim u, =0. Show by an example that the converse
n—ow

is not true.

(b) Test for convergence the series -

(c) Let (a,) be a sequence defined by :

3+2n,
2+a,

3121, a

el = 3 nEl.

Show that (a,,) is convergent and find its limit,

(d) Prove that a sequence of real numbers converges

if and only if it is a Cauchy sequence.

P.T.O.



