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   CO BL 
Q.1(a) Define supremum and infimum of a non-empty subset of ℝ. [2] 1 1 
Q.1(b) Calculate the supremum and infimum of the set ቄ1 +

(ିଵ)೙

௡
; 𝑛 ∈ ℕቅ. [3] 2 3 

     
     

Q.2(a) Explain if ℕ, the set of all natural numbers is (i) an open set; (ii) a closed set; (iii) both 
open and closed set; (iv) neither an open nor a closed set. 

[2] 2 2 

Q.2(b) Let G ⊂ ℝ be an open set and F ⊂ ℝ  be a closed set. Then explain the nature of the 
set G∩ 𝐹௖. 

[3] 2 2 

     
     

Q.3(a) Find the formula for the nth term of the sequence 1,  −
ଵ

ସ
,

ଵ

ଽ
, −

ଵ

ଵ଺
,

ଵ

ଶହ
, … …  [2] 1 1 

Q.3(b) Show that every convergent sequence is bounded. Does the converse hold? 
 

[3] 2 3 

     
     

Q.4(a) Examine the monotonicity, boundedness and convergence of the sequence  𝑥௡ =  
(ଶ௡ାଷ)!

(௡ାଵ)!
 

; n=1, 2, 3, ….. 

[2] 1, 
3 

4 

Q.4(b) Find the limit of the sequence whose nth term is 
஼௢௦మ(௡)

௡మାଵ
 . 

 

[3] 3 3 

     
     

Q.5(a) Find the sum of the series ∑
ଵ

(௡ାଵ)(௡ାଶ)

ஶ
௡ୀଵ . [2] 3 3 

Q.5(b) Examine the convergence and divergence of the series ∑
௡

(ଶ௡ିଵ)(ଶ௡ାଵ)

ஶ
௡ୀଵ . [3] 3 4 
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