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   CO BL 
Q.1(a) Find the Supremum and the Infimum of the set  

A= 
( )

; 𝑛 ∈ ℕ . 

[5]  1 1 

Q.1(b) Define a limit point and an interior point of a nonempty subset of ℝ. 
Calculate limit points and interior points of the set ℚ of all rational numbers, if there 
be any. 

[5]  1 1+3 

     
     

Q.2(a) Check the monotonicity, boundedness and convergence of the sequence 𝑎 =
!

, 𝑛 ∈

ℕ.  If convergent, find its limit. 

[5]  3                                                                 1 

Q.2(b)  Show that every Cauchy sequence is bounded. [5]  2                  3 
     
     

Q.3(a) Test the convergence of the series ∑ . [5]  3                      4 

Q.3(b) Examine whether the following series is convergent or not ∑
( )

. [5]  3          4 

     
     

Q.4(a) For each 𝑛 ∈ ℕ, 𝑙𝑒𝑡 𝑓 : [0, ∞) → [0, ∞) 𝑏𝑒 𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑏𝑦 𝑓 (𝑥) = .  Find a 

function 𝑓: [0, ∞) → [0, ∞) such that {𝑓 } converges to 𝑓  on [0, ∞). Explain if the 
convergence is uniform 

[5]   3       2 

Q.4(b) Show that the series ∑
 

 is uniformly convergent over ℝ. [5]  3        3 

      
     

Q.5(a) A function 𝑓 is defined on [0,1] by  
                                                 𝑓(𝑥) = 1, if x is rational 
                                                           0, if x is irrational  
Examine whether 𝑓 is 𝑅 −integrable on [0,1].    

[5]  3                    4 

Q.5(b) Apply the fundamental theorem of integral calculus to find the value of ∫ 𝑓(𝑥)𝑑𝑥, 
where                                                      

                                                                              𝑓(𝑥) = 3𝑥 𝐶𝑜𝑠 +

2𝜋𝑆𝑖𝑛 , 𝑥 ≠ 0, 

                         = 0, 𝑥 = 0. 

[5] 5             3 
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