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   CO BL 
Q.1(a) Find the supremum and infimum of the following two set. Also, check that the sets are 

bounded or not? 

𝑨 = {𝒙 ∈ 𝑹: ∣ 𝒙 − 𝟑 ∣< 𝟐},  𝑩 = ቄ
𝒎ା𝒏

𝒎𝒏
: 𝒎, 𝒏 ∈ ℕቅ 

[5] CO1 2 

Q.1(b) For the set 𝑆 = ቄ(−1)௡ ቀ1 +
ଵ

௡
ቁ ∶ 𝑛 ∈ ℕቅ, determine its interior points, check whether it is 

open, find all its limit points, and decide whether it is closed. 

[5] CO1 2 

     
     

Q.2(a) Prove that every convergent sequence is bounded, but every bounded sequence is not 
convergent. 

[5] CO2 2 

Q.2(b) Use sandwich theorem to show that: 

𝐥𝐢𝐦
𝒏→ஶ

൬
𝟏

 √𝒏𝟐 + 𝟏 
+

𝟏

 √𝒏𝟐 + 𝟐 
+

𝟏

 √𝒏𝟐 + 𝟑 
+ ⋯ +

𝟏

 √𝒏𝟐 + 𝒏 
൰ = 𝟏  

[5] CO2 3 

     
     

Q.3(a) Using Cauchy Integral test, examine whether the series 

෍
𝟏

𝒏(𝐥𝐨𝐠 𝒏)𝟐
 

ஶ

𝒏ୀ𝟐

 

is convergent or divergent. 

[5] CO3 3 

Q.3(b) Check whether the given series is absolutely or conditionally convergent. 

෍
(−𝟏)(𝒏ା𝟏)

√𝒏
  

ஶ

𝒏ୀ𝟏

 

[5] CO3 3 

     
     

Q.4(a) For each 𝑛 ∈ 𝑁, let 𝒇𝒏(𝒙) = 𝟏 −
𝒙𝒏

𝒏
 ∀ 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) Show that the series of function ∑
𝟏

𝒏𝟑ା𝒏𝟒𝒙𝟐 is uniformly convergent for all real 𝑥. (Hint: Use 

Weierstrass’ M-test). 

[5] CO4 3 

     
     

Q.5(a) A function f(x) is defined on [0,1] by, 
 

𝒇(𝒙) = ൜
𝟏, 𝐢𝐟 𝒙 𝐢𝐬 𝐫𝐚𝐭𝐢𝐨𝐧𝐚𝐥
𝟎, 𝐢𝐟 𝒙 𝐢𝐬 𝐢𝐫𝐫𝐚𝐭𝐢𝐨𝐧𝐚𝐥.

 

 
Examine the function f(x) is Reimann integrable or not on [0,1]? 

[5] CO5 2 

Q.5(b) Let 𝒇: [𝒂, 𝒃] → ℝ  be bounded on [a, b] and 𝑷  be any partition of [a, b]. Prove that 
𝑳(𝑷, 𝒇) ≤ 𝑼(𝑷, 𝒇) . 

[5] CO5 2 
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