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   CO BL 
Q.1(a) State Completeness property of ℝ. Give one example. [2] CO1 1 
Q.1(b) Let 𝐴 be a non-empty subset of ℝ, bounded above and 𝐵 = {−𝑥: 𝑥 ∈ 𝐴}. Prove that 

the set 𝐵 is bounded below and inf 𝐵 = − sup 𝐴. 
[3] CO1 2 

     
     

Q.2(a) Find the limit point/points of the set 𝑆 = ቄ
(ିଵ)೘

௠
+

ଵ

௡
∶ 𝑚, 𝑛 ∈ ℕቅ. Justify. [2] CO1 2 

Q.2(b) Prove that the set 𝑆 = {𝑥 ∈ ℝ ∶ 2𝑥ଶ − 5𝑥 + 2 > 0} is an open set. [3] CO1 2 
     
     

Q.3(a) Prove that the sequence 𝑎௡ =
ଵ

√௡ାଵ ା √௡
  is monotonic. [2] CO2 2 

Q.3(b) Prove that a monotone decreasing sequence, if bounded below, is convergent and 
converges to its greatest lower bound. 

[3] CO2 3 

     
     

Q.4(a) Examine the convergence/divergence of the sequence ቄ 
௡

ଷ೙ ቅ. [2] CO2 2 

Q.4(b) Prove that every convergent sequence is a Cauchy sequence. [3] CO2 3 
     
     

Q.5(a) State D’Alembert ratio test. [2] CO3 1 
Q.5(b) Using the limit comparison test, check whether the series ∑ ቀ

ଵ

௡యାହ௡ାସ
ቁ is convergent 

or divergent. 

[3] CO3 2 
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