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MATHEMATICS

BM-241

Sequence and Series

B.Sc.:40

Time - Three Hours Maximum Marks :
B.A. : 27

Note : Attempt Five questions in all, selecting one
question from each Unit. Q. No. 1 is

compulsory.
- (Compulsory Question)

I. (a) Least upper bound (/. u. b.) of a set, it
exists, is unique. 2(1)
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(b)

(c)

(d)

(©)

2. (a)
(b)
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. I

By defimition  show  that < — >
n

converges Lo zero. 174(1)

Show that z Slll;l—z* converges. 114(1)

n=1

Define  absolute and_ conditional

convergence. Da(l)

If the product H(l-!—an) is convergent,

n=]
then lim a, =0. 1%(1)
=00
Unit I

For any real number x, then exists unique

mteger n st n <x <n + 1. 4(3)

Every non-empty bounded below subset

of real numbers has the greatest lower

bound. 4(2 1:/:2)



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

-

Infinite wnion of closed sets may or may
not be closed, which is clear by 1w
examples (Lo, give two examplesy. 4035
A set A s compact b every open cover
of A has a finite subcover, MN2Y5)

Unit 11

It (a,,) 1s a sequence, then prove that
a, =0 iff |a,|—>0. 4(3)

Using Squeeze principle, show that :

1 1 '

lim | b ———t
fi—peo \fn?‘+1 \/'n2+2
1

P TST= = 1. 42%)
n-+n

State and prove Cauchy’s first theorem
on limits. | 4(3)
Prove that the sequence (an > defined by

@ =~J2 and a,, = 2a, couverges

o 2. 4(2v%)
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Enit T

6. (a)  lest the convergence or divergence of

2 x4 x()

St X when x > 0. 4(3)
>4 6

(b) The series :

Z_I-=I+L+—1——+...+——.+...

gz 2p 3p np

is (i) convergent if p > 1 and (i)
divergent if p < 1. 4(2%2)

7. (a) Discuss the convergence of the series -

o l+a  (I+a)2+o)
B+1_I_B+ (1+B)(2+[3) +..... 43)

(b) Using Cauéhy’s condensation test, discuss

the convergence of the series

1 |
“~ nlogn(loglogn) .

4(215)
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8. (a)
(b)
9. (a)
(b)
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Unit 1V

Test the convergence and absolute

convergence of the series :

oo n—1 .
()" s s real. 4(3)
??2 |

n=l

Test the convergence of the series :

2 COSMX ' where p > 0. 4(2Y%)
np

n=1

Show that ‘H(H—xz”) converges (o
n=0

[~ if |x‘ <1. https://’www.cdluonline.com

Every absolutely convergent infinite

product is convergent. 4(2'%)

1,880

9]



