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   CO BL 
Q.1(a) Show that the set ቄ1, −1,1

ଵ

ଶ
, −1

ଵ

ଶ
, 1

ଵ

ଷ
, −1

ଵ

ଷ
, … ቅ is closed but not open. [2] CO1 1,2 

Q.1(b) Prove that √𝑡, where 𝑡 is a prime number, is an irrational number.  [3] CO1 1,2 

     
     

Q.2(a) Define countable set. Give an example a set which is countable.  [2] CO1 1 

Q.2(b) Find the supremum, infimum, greatest element and least element, if exist, of the 

set 𝑆 = ቄ−
ଵ

௡
+ [1 + (−1)௡]𝑛ଶ, 𝑛 ≥ 1ቅ. 

[3] CO1 1,2 

     
     

Q.3(a) Using 𝜖 − 𝛿 definition show that lim
௡→ஶ

ଷାଶ√௡

√௡
= 2. [2] CO2 2 

Q.3(b) State Cauchy’s general principle of convergence. Using Cauchy’s general of 

convergence show that the sequence ቄ1 +
ଵ

ଶ!
+

ଵ

ଷ!
+ ⋯ +

ଵ

௡!
ቅ is convergent.   
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Q.4(a) Prove or give a counter example for the statement: “All the subsequences of a 
divergent sequence are divergent”. 
 

 
[2] 

 
CO2 

2,3 

Q.4(b) Check the convergency of the series ∑
௡೙

(௡ାଵ)(௡ାଶ)⋅⋅⋅(ଶ௡)
ஶ
௡ୀଵ  .  
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Q.5 Test for the convergency of the infinite series  

1 +
3

7
𝑥 +

3.6

7.10
𝑥ଶ +

3.6.9

7.10.13
𝑥ଷ + ⋯ , 𝑥 > 0. 
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