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Sequence and Series 

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

compulsory. All questions carry equal marks. 

Maximum Marks: 80 

(Compulsory Question) 

1. (a) Prove that the smallest member of a set, 
if it exists, must be the infimum of the 
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2. 

(b) Define Divergent Sequence. 
() Deine p-serics Test. 
(d) State Logarithmic Test 
(e) Define Dirichlet's Test. 

J-58475 

() State Dirichlet's Conditions for a Fourier 

Expansion. 
(g) Define Refinement of a Partition. 
(h) State First Mean Value Theorem. 

(b) 

(a) State and prove Bolzano-Weierstrass 

Theorem. 

Unit I 

The union of fnite number of closed 

sets is a closed set. 

3. (a) Let <a, > be a sequence such that a, 0 

for all n e N and 

then' lim a, =0. 
n-’0 

2 

antl’1. If \I < 1, 



(b) Prove that the sequence <a,> defined 

1 1 1 
by a, =1++t...+ 

1! 2! 3! 

convergent and 2s lim a,, s 3. 

Unit II 

+ 

n’0 

22 224 

4. (a) A necessary and sufficient condition for 

a series),a,, to converge is that to 

each [ < 0, there exists a positive integer 

m such that atam+2 t... t a,<E 

for all n > m. 

(b) Test the convergence of the series : 

p> 0. 

1 

P352 

n! 

2'4.6? 

is 

convergence of the series 

-x+... (x>0). 

5. (a) Jsing Cauchy's integral test, discuss the 
1 

nP 



S
eries 

the 

th
e 

(b) 
Show log 

3 
log4 

C
onverges. 

42 +
 

log 
2 32 2 

Unit 
III 

6. (a) 

If 
the 

series 0
+

(
a
, 

cosnx 
+b, 
sin 
nx) 2 converges 

uniformly 
to 
a function 
f on 

-7, 
], then 
it is 

the 

Fourier 

series 
for 

y on 

(b) 

Find 

the 

Fourier 

expansion 

for 

the function 

f() 
=

 
e* 
in 

-t<
x

<
 

T. 

Hence deduce 
that 
: 

n=l 

sinh 

7. (a) 

O
btain 

the 

Fourier 

series 

expansion 
of 

the 

function 

fin 
(0, 

2r) 

defined 

as: x, for 
0<x<n 

T
<

I<
 

2T |0, 
for 

f() 
=

 

Also 

find 

th
e 

sum
 

of series 
at x =

 I. 

4 
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-
,
 

T|. 

1
+

n
 

=l+25%
 

-1y" 



Obtain 
a cosine 

series 
for 

the 

function 

=
 

T
 

- x in 
0 

<
x

<
 

T. 

f
)
 

Unit 
IV 

8. (a) 

Iffis 
a bounded 

function 
on 
[a, 
b] and P 

is 
a refinem

ent 
of a partition 
P 
of 

[a, 
bl, 

then 
: 

i) Lð,P)2 
Lð,P) (ii) 

U
ð,P) 

sU
S,P). 

(b) 
If a function 

fis 

defined 
on 
[0, 
a], 

a>
0 by 

f(x) 

=
,
 

then 

show 
that 
fis 

Riemann integrable 
on 
[0, 
a] andfdx 

=
.
 

4 

9. (a) 

By 

definition, 

prove 

that 

COS 
xd 
=

 

Sin 
a, Jo 

where 
a is 
a fixed 

num
ber. 

(). 
If f and 
g are 

bounded 

and 

integrable 

functions 
on 
[a, 
bl, with 

f(x)s 

g(x), gdu. 

x e [4, 
b], 

then 

1,670 

5 
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