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Question I 

(a) Prove that if (𝑥𝑛) is a Cauchy sequence then it is bounded. 

(b) Is the converse of (a) true? Justify your answer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

(c) Prove that if x is a cluster point of a subset A of R, then there is a 

sequence (𝑎𝑛) in A such that 𝑎𝑛 ≠ 𝑥, and (𝑎𝑛) converges to x. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            Question II 

 

(a) Prove that if ∑ 𝑥𝑛𝑛  is convergent then 𝑙𝑖𝑚 𝑥𝑛 = 0. 

(b) Is the converse of (a) true? Justify your answer. 

 

 

 

 

 

 



          Question III 

 

Test the following series for convergence: 

(a)  ∑ (−1)𝑛 √𝑛

𝑛2𝑛  

 

 

 

 

 

 

 

 

 

 

 

 

(b)   ∑
1

(𝑛3−1)𝑛  

 

 

 

 

 



(c)  ∑
2𝑛𝑛!

𝑛𝑛𝑛  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question IV 

Find the limit if it exists: 

a) 𝑙𝑖𝑚
𝑥→5

𝑓(𝑥), where 𝑓(𝑥) = {
1,        𝑥 ∈ 𝑄
−1,      𝑥 ∉ 𝑄

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

b) 𝑙𝑖𝑚
𝑥→0

(𝑐𝑜𝑠
1

2𝑥
) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

c)  𝑙𝑖𝑚
𝑥→2

(𝑥 𝑠𝑔𝑛 𝑥) 

 

 

 

 

 


