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Instructions for Cantidates

SRl

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

2.

1. (a)
®)

2. (a)
(b)

There are 3 sections. ‘Attempt all the sections.

SECTION 1
(Attempt any three questions.)

Define supremum and infimum of a set of real numbers.

Find the supremum and infimum of

1
(i) {; ne N}

(ii) {(-1)“:neN} (1,1,1%,1%)
If (a,) = 0 and (b, ) is bounded, then prove that (ab ) — 0. (5)
Show that the sequence (27) does not converge. (5)

If (a)) and (b ) are two convergent sequences with lim _ én = a and
lim_,_b, = b, show that the sequence (a,+ b ) converges to (a +b).

)
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3. (a)
(b)
4. (a)
(b)
5. (a)
(b)

2
State Cauchy’s first theorem on limits.

Hence, show that the sequence (a ), defined as

1 |
a, = l[l+-—+ —- +—) , is convergent. (1,4)
n 2 n

Show that the sequence (a ), defined as

o2 n!
1S a convergent sequence. (5)
State Squeeze Theorem.
. sinn
Use this to show that (—] converges to zero. (1,4)
n

Let a,=1,a,, =,2+a, V¥ n21.Show that the sequence (an). is convergent.
Also find its limit. (4,1)

SECTION 11
(Attempt any two guestions.)

Let Zn_lun and Zn_l v, be two series of positive terms such that u <Kv

for all n € N, where K is a fixed positive number. Then prove that if ZQ_, v,

converges, so does Zn_lu“ and if Zwlun diverges then Z° v_ also
n= n

= P

diverges. : : (6'2)

Test the convergence of the series :

12.2? N 23 . 3?47 N
1 2! 3 (6)
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6. (a) State Cauchy’s general principle of convergence for an infinite series of real

’ . . w 1
numbers. Use it to show that the series — is nol convergent.
n=| n g

(2,4'4)

(b) Test for the convergence of the following series:

JG] "’J(%] *\l@ et (2(nn+l)) o ©

8]

7. (a) Test for the convergence of the series whose n™ term is (I + —Jl=]
n

(6'%)
(b) Test for the convergence and absolute convergence of the series :

1 | 1 1
W—7§-+$—7—7—-‘+m (6)

SECTION III
(Attempt any two questions.)

8. Determine the radius of convergence and interval of convergence for the following
power series :

(a) 2:..Tx"

®) L (-1 (5.5)
9. (a) State and prove Cauchy Hadamard Theorem. (1,5)

(b) Discuss the convergence of the power series Zn_.?x' inf[-1,1]. (4

PT.O.
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10. (a) Using the power series representation

i ! ),=|+2x+3x1+... =¥ [xl<1
=X

Evaluate Zn_'f;, for a fixed integer k > 1. (5)

o0

(b) Suppose that, the power series z a x", has radius of convergence 2.

n=0 n

- . . L .
Find radius of convergence of the power series zmoa“x"“, where k is a

fixed positive integer. (5)

(500)



