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   CO BL 
Q.1(a) Define interior point, limit point, open set and closed set with each one example. [5] CO1 1 
Q.1(b) Find the supremum and infimum of the following two set: 

𝐴 = {𝑥 ∈ ℝ: 𝑥ଶ < 1 } ,  𝐵 = ቄ
ଵ

௠
+

ଵ

௡
: 𝑚, 𝑛 ∈ ℕቅ 

[5] CO1 2 

     
     

Q.2(a) Examine that the sequence 𝑎௡ =
௡

௡మାଵ
  is monotonic, bounded and convergent. [5] CO2 3 

Q.2(b) Consider {𝑢௡}, {𝑣௡}, {𝑤௡} be three sequences of real numbers and there is a natural 
number 𝑚 such that 𝑢௡ < 𝑣௡ < 𝑤௡ , for all 𝑛 ≥ 𝑚. If lim

௡→ஶ
𝑢௡ = lim

௡→ஶ
𝑤௡ = 𝐿, then prove that 

{𝑣௡} is convergent and lim
௡→ஶ

𝑣௡ = 𝐿. 

[5] CO2 3 

     
     

Q.3(a) Using Cauchy Integral test, show that the series ∑
ଵ

௡೛  is convergent when 𝑝 > 1 and 

diverges for 0 < 𝑝 ≤ 1. 

[5] CO3 3 

Q.3(b) Test the convergence and divergence of the series:    
𝑥
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.
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 + ൬
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2.4
൰

𝑥ହ

5
+ ൬

1.3.5

2.4.6
൰

𝑥଻

7
+ ⋯ ∞, (𝑥 > 0) 

[5] CO3 2 

     
     

Q.4(a) For each 𝑛 ∈ 𝑁, let 𝑓௡(𝑥) =
௫

ଵା௡௫మ  ∀ 𝑥 ∈ [0,1], then check using the Mn-test the sequence 

of function {𝑓௡} is uniformly convergence or not over [0, 1]. 

[5] CO4 2 

Q.4(b) Prove that the series of function 1 + 𝑥 + 𝑥ଶ + 𝑥ଷ + ⋯ , 0 ≤ 𝑥 < 1 is pointwise convergent 
on 0 ≤ 𝑥 < 1, but the convergence is not uniform on [0,1). (Hint: Use sequence of partial 
sum.) 

[5] CO4 3 

     
     

Q.5(a) A function 𝑓  is defined by 𝑓(𝑥) = 𝑥ଶ, 𝑥 ∈ [0,10].  Find the upper integral and lower 
integral on the partition 𝑃 = {0, 2, 4, 6, 8,10}. Is 𝑓 integrable over [0, 10] ? 

[5] CO5 3 

Q.5(b) Consider a function 𝑓: [𝑎, 𝑏] → ℝ be bounded on [𝑎, 𝑏]. Then prove that 𝑓 is integrable on 
[𝑎, 𝑏] iff for each 𝜖 > 0,  there exists a partition P of [𝑎, 𝑏] such that 𝑈(𝑃, 𝑓) − 𝐿(𝑃, 𝐹) <
𝜖. 

[5] CO5 3 
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