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Q.1 (a) 
Prove that the sequence (

1

n
) is a Cauchy sequence.  

(3) 

 (b) Attempt any three of the following.  
 (i) If ( xn  ) → p and ( yn) → q then prove that ( xn + yn ) → p + q . (4) 
 (ii) Find disjoint neighbourhood of 0.9 and 0.99. (4) 
 (iii) Prove that the set { 0 } is closed. (4) 
 (iv) Write the definition of convergence of series. Prove that the series 

1

( 1)n n
 converges. 

(4) 

 (v) Define open cover of a set. Find open cover for (0 ,1 ). (4) 
Q.2 (a) Prove that the set S = { x  IR / x < 1 } is an Open set. (3) 
 (b) Attempt any three of the following.  
 (i) 

Prove that 0 is a limit point of a set {  
1

n
  | n  IN } 

      

(4) 

 (ii) If A and B are closed subset of IR then prove that A B is closed. (4) 
 (iii) State and prove Archimedian property. (4) 
 (iv) Prove that if a Supremum of a set exist then it is unique. (4) 
 (v) If a < b and c < d then prove that a + c < b + d. (4) 
Q.3 (a) Prove that if a sequence converges then it converges to unique limit. (3) 
 (b) Attempt any three of the following.  
 (i) 

Using definition, prove that (
1

2 1n
) → 0 

(4) 

 (ii) State and prove Sandwich theorem of limit. (4) 
 (iii) If f is continuous at a and g is continuous at a then prove that f + g is 

continuous at a.  
(4) 

 (iv) Prove that the sequence ( an ) → 0 ,0 < a < 1 . (4) 
 (v) 

Find limit superior and limit inferior of the sequence (
1

n
). 

(4) 

Q.4 (a) Define and prove Cauchy Criterion for convergence of series.  (3) 
 (b) Attempt any three of the following.  
 (i) State and prove Comparison test. (4) 
 (ii) Find Fourier series of f(x) = |x| , x  [ -π , π ]. (4) 
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(iii) 
Find radius of convergence of 

1

( 1)n n
xn . 

(4) 
 
 

 (iv) 
Prove that  

1

n
 does not converge. 

(4) 

 (v) 
Discuss the convergence of the series 

4

2 1

3

n

n
. 

(4) 
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