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  Candidates are required to give their answers in their own words 
as far as practicable. 

 1. Answer any five questions: 2×5=10 

   (a) Define limit point of a set. Give an example. 

   (b) Show that ܰ × ܰ is countable, where N is the set of natural numbers. 

   (c) Show that ܵ = ቄ1, ଵଶ , ଵଷ , ଵସ , ⋯ ቅ is not a closed set. 

   (d) Show that  lim௡→ஶ	݊ଵ/௡ = 1. 

   (e) Show that the sequence ቄ ௡ାଷଶ௡ାଵቅ is bounded. 

   (f) Give an example of a bounded sequence which is not convergent. 

   (g) Show that the series 
ଵଶ + ଶଷ + ଷସ + ⋯+ ௡௡ାଵ +⋯ does not converge. 

   (h) Examine the following sets are compact or not: 

     (i) (1, 2]      (ii) [2, 3]. 

 2. Answer any four questions:  5×4=20 

   (a)  (i) Show that a point ߙ is a limit point of a set S if and only if every neighbourhood of ߙ 

contains infinitely many points of S. 

     (ii) Show that every point of a finite set is an isolated point. 3+2=5 

   (b)  (i) State Bolzano Weistrass theorem and verify it for the set ܵ = ቄ ௡௡ାଵ ∶ ݊ ∈ ܰቅ. 
     (ii) Show that union of two closed sets is closed. 3+2=5 

   (c)  (i) Show that a convergent sequence is bounded. 

     (ii) State Cauchy’s general principle of convergence of a real sequence. 3+2=5 

   (d)  (i) Define compact set. Give example. 

     (ii) Show that every finite subset of  is compact. 2+3=5 
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   (e) If  lim௡→ஶ	ݔ௡ = ݈ and lim௡→ஶ	ݕ௡ = ݉, then show that lim௡→ஶ	ሺݔ௡ − ௡ሻݕ = ݈ −݉.  

   (f) State Cauchy’s root test for a series of positive terms and also test the convergence of the 

series 
ଵଶ + ଵଷమ + ଵସయ + ⋯+ ଵሺ௡ାଵሻ೙ + ⋯⋯ 

 3. Answer any one question:  10×1=10 

   (a)  (i) Show that the set of rational numbers is countable. 

     (ii) Find the upper and lower limits of the sequence ቄሺ−1ሻ௡ + sin ௡గସ ቅ௡. 

     (iii) Show that 1 − ଵଶ! + ଵସ! − ଵ଺! + ⋯ is convergent. 4+3+3=10 

   (b)  (i) Show that the sequence ቄଵ௡ቅ is a Cauchy sequence. 

     (ii) Test the convergence of the series  
ଵଵ.ଶమ + ଵଶ.ଷమ + ଵଷ.ସమ +⋯ . 

     (iii) If S be a bounded set and T be a set such that ܶ = ሼ−ݔ	|	ݔ ∈ ܵሽ. Show that T is also 
bounded and supܶ = − inf ܵ and inf ܶ = −sup ܵ. 2+3+5=10 

__________ 


