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Answer any FIVE questions        5x15=75 

1. If 𝑎 and 𝑏 are positive integers and 𝑛 is positive integer then prove that (𝑎𝑏)
1

𝑛 = 𝑎
1

𝑛 𝑏
1

𝑛. 

 

2. If 𝐹 is closed and 𝐾 is compact subsets of a compact metric space (𝑋, 𝑑) then prove that 

    𝐹 ∩ 𝐾 is compact. 

 

3. Prove that every 𝑘 −cell is compact. 

 

4. Prove that lim
𝑛→∞

(1 +
1

𝑛
)

𝑛

= 𝑒.  Also prove that 𝑒 is irrational. 

 

5. Suppose  

a) |𝑐1| ≥ |𝑐2| ≥ |𝑐3| ≥ ⋯. 

b) 𝑐2𝑚−1 ≥ 0, 𝑐2𝑚 ≤ 0    (𝑚 = 1,2,3, … . ) 

c) lim
𝑛→∞

𝑐𝑛 = 0. 

Then prove that ∑ 𝑐𝑛 converges. 

 

6. a) Prove that a mapping 𝑓 of metric space 𝑋 into a metric space is continuous on 𝑋 if and  

        only if 𝑓−1(𝑉) is open in 𝑋 for every open set 𝑉 in 𝑌. 

      b) Prove that continuous image of a compact set is compact.  

 

7. State and prove L’Hospital’s rule. 
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