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Instructions for Candidates

—

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

All questions are compulsory.

Attempt any two parts from each question.

All questions carry equal marks.

(a)

(b)

(c)

Let S = {x € R: x = 0}. Show in detail that the sct S has lower bounds,
but no upper bounds. Show that inf S=0. Verify your answer.

Define continuity of a real valued function at a point .

x? -9
Show that the function defined as f(x)=< y_-3

6, x=3

x=3

is continuous at x = 3.

Let S be a non empty bounded set in R. Let a > 0,and let aS =
{as:s € S). Prove that infaS = ainfS§, supaS = asupS.

P.T.O.



2819

2.

© (d)

(a)

(b)

(©)

(d)

(a)

(b)

(©)

(d)

f=17

2

Test for convergence the series those nth term is ( ”

A function f is defined by

1 . 1

——x, IfO<x<—=
f 2

1
—-x, if =<x«<l1
2 f2

Evaluate lim1 f(x)

x—=
2

Define order completeness property of real numbers. State and prove
Archimedean Property of real numbers.

3

Show that the function f defined by f(x)=x" is uniformly continuous in

the interval (0, 3].

Prove that a necessary ‘and sufficient condition for a monotonically
increasing sequencc to be convergent is that it is bounded above.

State Cauchy's second Theorem on Limits. Prove that

1/n
lim| G2 g
n—wo (n!)z

Test for convergence the series whose nth term is u, =

-
n-

n
(n+1)"

State Cauchy's general principle of convergence. Apply it to prove that the

sequence (a,) defined by

1 1
a, =l+—+=+...+
4

is not convergent.
3n-

Prove that a sequence of real numbers converges if and only if it is a
Cauchy sequence.
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(a)

(b)

(c)

(d)

(@)

(b)

(c)

(d)

(2)

3

State D'Alembert's ratio test for the convergence of a positive term series.
. ‘ ) n-1
Use it 1o test for convergence the series Y’ ——.
n=1 3” +1

A scquence (a,,) is defined as [ollows:

4+3a,
aq=1 a,-= nzl

"' 3420,
Show that sequence (a,,) converges and find its limit.

Show that the series

i 24.6...2n

diverges.
o 1.3.5...2n+1)

Prove that if a function f is continuous on a closed and bounded interval
[a, b], then it is uniformly continuous on [a, b].
State Leibnitz test for convergence of an alternating scrics of real numbers.

1 .1 1 1
Apply it to test for convergence the series ————=+—=——+.....
PRy = A BB

Show that the function f defined by

0, when x is rational

.ﬂﬂ={

1, when x is irrational
is not integrable on any interval.

Test for convergence and absolute convergence ot the following series -

—————— ...
1.2 34 56 78

no\ .
Show that the sequence defined by (a,,) = <__+T> is a Cauchy sequence.
n

Show that every Monotonic function on [a, b] is integrable on [a, h]

P.T.O.
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() Tost the convergence of the serie: n' 8 series
!
nel

abwolutely converpent,

(©)  Show that the Nnetion /() =[], where [x] denotes (he greatest integer

. )
not greater than 8, i integrable over 10, 3] und J'" RIEER

() Show that the series L \[ .m-— muonvugcnl
n
nel
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