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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 question.

4. All questions carry equal marks.

1. (a) LetS={x€R:x=0}. Show in detail that the set S has lower bounds,
but no upper bounds. Show that inf S=0. Verity your answer.

(b) Define continuity of a real valued function at a point .

2
¥ =4
Show that the function defined as f(x)={ -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 letaS =
{as:s € S}. Prove that infaS = ainfS, supaS = asupS.
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2. (a)

(b)

(©)

(d)

(b)

(¢)

(d)

f={

2

m_m].

Test for convergence the series those nth term is [
n

A function fis defined by

1 . 1
—-x, ifO0<x<—
2 f 2

spd
—=x, If =<x<1
2 f2

Evaluate lim1 f(x)
x-—)E

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

Show that the function f defined by f(x)= 2 is uniformly continuous in
the interval [0, 3]. '

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

State Cauchy's second Theorem on Limits. Prove that

jigd A2 “=4
nvo| (n1)?

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

"

n
(n+1)"

State Cauchy's general principle of convergence. Apply it to prove that the
sequence (a,) defined by

Jev] .
a, =1+Z+_+W+ is not convergent.

A In-2

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

(c)

(d)

w

(a)

(b)

(©)

(d)

State D'Alembert's ratio test for the convergence of a positive term series.
0 -1

Use it to test for convergence the series Z
n=1

341

A sequence <a,,> is defined as follows:

4+3a,
a =1 q n

320
Show that sequence (an) converges and find its limit.

Show that the series

d 24.6...2n

S Dl .
n=1 135(2n+1) verges

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 series of real numbers.

S oy 1 1 1
Apply it to test for convergence the series —= = —=+ —= ~ ——+.....
1 V3 5 V7

Show that the function f defined by

0, when x is rational

f(x)={

1, when x is irrational

is not integrable on any interval.

Test for convergence and absolute convergence of the following series

—— e —
L2 34 56 78"

Show that the sequence defined by (a,,) = <
1+

no\.
7 is a Cauchy sequence.

Show that every Monotonic function on [a, b] is integrable on [a, 5]
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(b)

2 sin na
Test the convergence of the scries Z =

n=l

p > 0. Is this series
absolutely convergent.
Show that the function f(x)=[x], where [x] denotes the greatest integer

not greater than x, is imégmble over [0, 3] and J‘; [x]dx=3

o
. i
Show that the series Z —=tan— is convergent.

\/71- n

n=1
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