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   CO BL 
Q.1(a) 

Compute the Supremum and Infimum of the set ቄ
ଵ

ଶ೙ 
: 𝑛 ∈ ℕቅ. 

[5] 1 3 

Q.1(b) Define an open set in ℝ. Show that finite intersection of open sets is open. Is it true 
infinitely many open sets? 

[5] 1 1,3 

     
     

Q.2(a) Discuss the monotonicity, boundedness and convergence of the sequence(𝑎௡) where 

𝑎௡ =  
ସ೙శభାଷ೙

ସ೙
, 𝑛 = 1,2, …. 

[5] 3           2 

Q.2(b) Define Cauchy sequence of real numbers and show that every Cauchy sequence is bounded [5] 2       1,3 
     
     

Q.3(a) For the series  
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write the nth term and examine the convergence of the series. 

[5] 3      4        

Q.3(b)   
Examine the convergence of the series ∑ (−1)௡ ௡

ଶ೙ାହ
ஶ
௡ୀଵ . [5] 3      4 

     
     

Q.4(a)   Let (𝑓௡) be a sequence of functions defined on [0, ∞) by 𝑓௡(𝑥) =  𝑥ଶ𝑒ି௡௫, 𝑥 ∈ [0, ∞). 
Find a function 𝑓such that (𝑓௡)converges pointwise to 𝑓 and further examine whether 
the convergence is uniform or not. 

[5] 4 1,4 

Q.4(b) Show that the following series is uniformly convergent for all real 𝑥: 

∑
ଵ

(௡ା௫మ)మ
ஶ
௡ୀଵ  . 

[5]   4   3    

     
     

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

[5] 5          4 

Q.5(b) A function 𝑓 is defined on [−3, 3] by  

𝑓(𝑥) = 2𝑥𝑆𝑖𝑛
𝜋

𝑥
− 𝜋𝐶𝑜𝑠

𝜋

𝑥
, 𝑥 ≠ 0 

        = 0, 𝑥 = 0 .                               
Show that 
𝑓 is continuous on [−3, 3] 
Find an anti-derivative 𝜑 of 𝑓 on [−3, 3] and hence or otherwise compute ∫ 𝑓(𝑥)𝑑𝑥

ଷ

ିଷ
.  

[5] 4     3 
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