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Instructions:  All questions are compulsory. There is an internal choice in Q9 and Q11. 
                                                     

SECTION A  
 (4 Marks * 5 = 20 Marks) 

Answer all questions 
 

S. No.  Marks CO 
Q 1 Consider the series of functions 

෍
sin(2𝑛𝑥 + 5𝑛)

𝑛(𝑛 + 1)

ஶ

௡ୀଵ

 , 𝑥 ∈ ℝ 

Identify the uniform convergence of the series. 

4 CO2 

Q 2 Find lower Riemann sum and upper Riemann sum of the function 

𝑓(𝑥) = ൜
−11  𝑖𝑓 𝑥 ∈ ℚ
11   𝑖𝑓 𝑥 ∉   ℚ

  . 
4 CO1 

Q 3 Give an example of a series which is conditionally convergent but not 
absolutely. 

4 CO3 

Q 4 Show that 𝑓(𝑥) = 1  is Riemann-integrable in [0,
గ

ଶ
]  

 
4 CO1 

Q 5 Let 𝑓௡(𝑥) be given by 

𝑓௡(𝑥) =  𝑥௡ ; 𝑛 ∈ ℕ, 𝑥 ∈  [0,1]. 

Find the limit function 𝑓(𝑥). Is the convergence uniform?  

4 CO2 

 
SECTION B  

 (10 Marks * 4 = 40 Marks) 
Answer all questions. There is an internal choice in Q9.  

Q 6 Determine the radius of convergence and the exact interval of convergence 

of the power series 

෍
(𝑛)(3𝑥 + 1)௡

(𝑛 + 5)(𝑛 + 9)
. 

 

 10 CO3 



Q 7 For what values of  𝑥,  the series  

1

1.2.3
𝑥 +

3

2.3.4
𝑥ଶ +

5

3.4.5
𝑥ଷ + ⋯ 

is convergent? 

10 CO3 

Q8 Define 𝑓: [0,1] → [0,1] by 𝑓(𝑥) =
ଶೖିଵ

ଶೖ
 for  𝑥 ∈ ቂ

ଶೖషభିଵ

ଶೖషభ
,

ଶೖିଵ

ଶೖ
ቃ. Find the 

upper Reimann sum of the given function. 
10 CO1 

Q 9 Find the lower Riemann sum of the function 𝑓(𝑥) = 𝑠𝑖𝑛𝑥 , 𝑥 ∈ ቂ0,
గ

ଶ
ቃ    

                                                OR 
Prove that a monotonic function 𝑓 ∶  [𝑎, 𝑏]  →  ℝ on a compact interval is 

Riemann integrable. 

10 CO1 

SECTION C  
 (20 Marks * 2 = 40 Marks) 

Answer all questions. There is an internal choice in Q11. 
Q 10 If the series 

෍ 𝑎௡

ஶ

௡ୀଵ

 

is absolutely convergent. Prove or disprove each of the following. 
a) ∑ 𝑎௠

ஶ
௠ୀ௡ → 0 as 𝑛 → ∞. 

b) ∑ 𝑎௡ sin 𝑛ஶ
௡ୀଵ  is convergent. 

c) ∑ 𝑒௔೙ஶ
௡ୀଵ  is divergent. 

d) ∑ 𝑎௡
ଶஶ

௡ୀଵ  is divergent. 

 

     20 CO3 

Q 11 Check the pointwise and uniform convergence of the sequence of functions       

                                    𝑓௡(𝑥) =
𝑛𝑥

1 + 𝑛ଶ𝑥ଶ
; 𝑥 ∈ [0,1] 

OR 

Let 𝑓௡: [2,3] → [0,1] be given by 𝑓௡(𝑥) = (3 − 𝑥)௡ for all nonnegative 
integers 𝑛. Let 𝑓(𝑥) = lim

𝑛→∞
𝑓௡(𝑥) for 2≤ 𝑥 ≤ 3.  

a) Find the pointwise limit 𝑓(𝑥).  Is the convergence uniform? 

b) Check whether the following is true or not  

lim
𝑛→∞

∫ 𝑓′௡(𝑥)
ଷ

ଶ
𝑑𝑥 =∫ 𝑓(𝑥)

ଷ

ଶ
𝑑𝑥. 

 

20 CO2 

 




