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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.

. (a) Find the supremum and infimum of the following sets, if they exist

(i) E= {1+ (" ine N\
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Prove that every Cauchy sequence is bounded but converse need not be
true.

Prove that the series

1 3 5

o + +..... CONvVErges.
123 234 345

Show that the scquence (s,) where S, = TReTRET bk s
convergent.

14+3+5+...+(2n-1
Show that lim 3 5 ( ) =1.

n—»c0 n

Show that the series 1+r+r’+7 +....(r>0) converges if r < 1 and

divergence if r2 1.

1
Show that the sequence (a,,) where «a, =1+§'-+§2-+....+3"—”| converges.

Find lim a,?
Test for convergence the series
2 3
X x x
+ + +onn(x>0)
23 34 45
o 1 —n3/2
Show that the series Z (1+—) 1S convergent.
n=1 "/;;
Define Alternating series of real numbers. Test for the convergence and
absolute convergence of the series.
1
1——+l—l+ 3
3 A 7

Prove that every continuous function is integrable.
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pent series, Test for the conye
Define a conditionally converget ¢ convery

; ries,
ahsolute convergenee of the seri¢

)

- n+2

Z( -V’ ""HI

pel

(d) Test for convergence the series

2 135..(2n=1) 1

Z 24.6..2n n
n=1

senee gy

(1) Definc Riemann integrability of a bounded function f on a bounded closed

interval [a, b). Show that the function fdefined on [a. b] as

0, when x is rational
f(x)=

1, when x is irrational

is not Riemann integrable.

(b) Test for convergence the serics

i =l esina a being real
n=| \/n_J ’ g '

(¢) Integrate the function f(x)=x[x] on [0, 4], where [x] denotes th
integer not greater than x.

(d) Show that the sequence (an) defined as a, =1+— ; +—1—1~+

not a Cauchy sequence.
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x > 0). Show in detail that the sct S has lower bounds,

L (@ LetS={xER:
but no upper bounds. Show that inf §=0. Verify your answer.

Define continuity of a real valued function at a point .

(b)

n defined as f(x)=9{ x=3

Show that the functio
6, y=3

is continuous atx=3,

empty bounde t a> 0,and let as =

(c) Let S be a non d set in R Le
{as: s € 5)-Prove that infa$ = ainfS, sup a$ = asupS.
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(d) Test for convergence the series those nth terp i (‘/’Tﬂ ~,/“‘}

2. (a) A function fis defined by
(1

E—x, {f0<x<l
f¥)=14 .

—-x, if =<x<1

(2 2

Evaluate 1im1 f(x)

x—-)-z-

(b)

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

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

(d)

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
1n

lim (2n)! —a

n-o (n!)z

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

?
n

n

(n+ l)“:

(b)

(c)

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

1 1
an=1+""'+"—+“__
g 7T

@) Prove that a sc

is not convergent.

gt s d
: v o only il
quence of real numbers converges il w

Cauchy sequence.
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State D'Alembert's ratio test for the convergence of a positive term series.
0 211—]

Use it to test for convergence the series Z
n=l]

41
A sequence {a,) is defined as follows:

4+3a,
al =l! an’l = 3+2an’ nZI

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

Show that the series

24.6...2n
1.3.5....2n+1)

diverges.

M

[0}
—_

n
L

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.

Apply it 1o test for convergence the series 2 L + 1 2 +
1 V3 5 7T

Show that the function f delined by

_ [0, when x is rational Deshbandn C
M_{ s ratio u.College Libran
l, whenx is irrational K‘[ka“' NGW DO"'“?19 ar.!

is not integrable on any interval.

Test for convetgence and absolute convergence of the following series

——-.— —
__—,

12 34 56 7. 8
Show that the sequence defined by (a, ) = <—n—l-> is a Cauchy sequence.

n+

Show that every Monotonic function on [a, 4] is integrable on |a. )
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(b) Test the convergence of the series > D" S""II':Q

. p > 0. Is this series

absolutely convergent.
(c) Show that the function f(x)=[x], where [x] denotcs the greatest integer

not greater than x, is integrable over [0. 3] and _[: [x]dx=3

o
(d) Show that the series Z -l—tan-l- is convergent.
n=1 Ju
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