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Instructions: All questions are compulsory 

SECTION A  

(All questions are compulsory) 

S. No.  Marks CO 

Q 1 

Prove that the function defined as 𝑓(𝑥) = {
1

𝑥
, 𝑥 ≠ 0

0, 𝑥 = 0
 is not Riemann 

integrable on [0, 1]. 

4 CO1 

Q 2 
Examine the convergence of ∫

1

𝑥2
𝑑𝑥

1

0
. 4 CO2 

Q 3 
Show that the series 𝑥4 +

𝑥4

1+𝑥4
+

𝑥4

(1+𝑥4)2
+

𝑥4

(1+𝑥4)3
+ ⋯ is not uniformly 

convergent on [0, 1]. 

4 CO3 

Q 4 Suppose that f is a function defined on [a, b] and that f is Riemann integrable on 

each closed subinterval of (a, b). Give an example to show that f may not be 

Riemann integrable on [a, b]. 
4 CO1 

Q 5 Prove that ℾ(m + 1) = mℾ(m). 4 CO2 

SECTION B  

(All questions are compulsory Q9 has internal choices) 

Q 6  Prove that if f is integrable on [a, b] then f2 is also integrable on [a, b]. 10 CO4 

Q 7 The function f is defined on [0, ∞) by f (x) = (-1)n-1, n-1 ≤  x ≤ n, 𝑛 𝜖 𝑁 then 

show that the integral ∫ 𝑓(𝑥)𝑑𝑥
∞

0
 does not converge. 

10 CO2 

Q 8 Show that the function f (x) = x2 is Riemann integrable on any interval [0, k].  10 CO1 

Q 9 Show that the series ∑
𝑥

(𝑛𝑥+1){(𝑛−1)𝑥+1}
∞
𝑛=1  , is uniformly convergent on any 

interval [a, b], 0 < a < b, but only pointwise on [0, b].  

 

OR 

Show that the serie∑
(−1)𝑛−1

𝑛+𝑥2
∞
1 s  is uniformly convergent but not absolutely for 

all real values of x. 

10 CO3 



SECTION-C 

(All questions are compulsory, Q 10 has two parts each of 10 marks, Q11 has internal choices) 

Q 10 A. Let < 𝑓𝑛 > be a sequence of functions such that 𝑙𝑖𝑚
𝑛→∞

𝑓𝑛(𝑥) = 𝑓(𝑥),

𝑥𝜖[𝑎, 𝑏] and let 𝑀𝑛 =  Sup
𝑥𝜖[𝑎,𝑏]

|𝑓𝑛(𝑥) − 𝑓(𝑥)| then 𝑓𝑛 → 𝑓 uniformly on [a, b] 

if and only if  𝑀𝑛 → 0 𝑎𝑠 𝑛 → ∞. 

B. If a power series ∑ 𝑎𝑛𝑥𝑛 converges for x = x0  then it is absolutely 

convergent for every x = x1, when |𝑥1| < |𝑥0| . 

20 CO4 

Q 11 
A. Show that ∑

1

𝑛2
=  

𝜋2

6
, 𝑛 𝜖 𝑁 . 

B. Show that ∑
log 𝑛

𝑛𝑥
 converges uniformly for all real 𝑥 ≥ 1 + 𝛼 > 1. 

OR 

A. Prove that the power series 1 +
𝑎.𝑏

1..𝑐
𝑥 +

𝑎(𝑎+1)𝑏(𝑏+1)

1.2.𝑐.(𝑐+1)
𝑥2 + ⋯, has unit 

radius of convergence. 

B. Discuss the uniform convergence with respect to x of the series, ∑
𝑥𝑛

𝑛𝛼
∞
𝑛=1 . 

 

20 CO3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




