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Answer Any FIVE of the following questions                                             5 ×15 = 75 

1. (i) State and prove Archimedean property of R. 

(ii) Prove that countable union of countable set is countable. 

2. If {𝑆𝑛}𝑛=1
∞  and {𝑡𝑛}𝑛=1

∞ are sequences of real numbers, if 𝑐 ∈ 𝑅, and if lim
𝑛→∞

𝑆𝑛 = 𝐿 and  

lim
𝑛→∞

𝑡𝑛 = 𝑀 then prove that  

(i) lim
𝑛→∞

(𝑆𝑛 + 𝑡𝑛) = 𝐿 + 𝑀 

(ii) lim
𝑛→∞

𝑐 𝑆𝑛 = 𝑐𝐿 

3. (i) If  {𝑆𝑛}𝑛=1
∞  is a sequence of real numbers then prove that  

lim
𝑛→∞

inf 𝑆𝑛 ≤ lim
𝑛→∞

sup 𝑆𝑛. 

            (ii) Prove that any convergent sequence is a Cauchy sequence. 

4. State and prove Nested interval theorem. 

 

5. If {𝑎𝑛}𝑛=1
∞  is a sequence of positive numbers suchthat (i) 𝑎1 ≥ 𝑎2 ≥ ⋯ ≥ 𝑎𝑛 ≥

𝑎𝑛+1 …. (ii) lim
𝑛→∞

 𝑎𝑛 = 0 then prove that ∑ (−1)𝑛+1𝑎𝑛
∞
𝑛=1  is convergent. 

 

6. State and prove comparison test for series . 

 

 

7. (i) If ∑ 𝑎𝑛
∞
𝑛=1  converges absolutely then prove that ∑ 𝑎𝑛

∞
𝑛=1  converges. 

(ii) Test the convergence of the series ∑
2𝑛𝑛!

𝑛𝑛
 . 
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