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 Notes : 1. Solve all the five questions. 

 2. All the questions carry equal marks. 

 

 

  UNIT – I  

1. a) Show that a convergent sequence of real numbers is bounded. Also, if

n nlimx x & limit y y 0= =   then show that n
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 b) 

Show that 
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6 

  OR 

 

 

 c) 
Show that the sequence n n

1 1 1 1
s ,s

1! 2! 3! n!
= + + + −−−−−+ is convergent. 

 

6 

 d) Prove that every Cauchy sequence  of real numbers is bounded. 

 

6 

  UNIT – II  

2. a) Prove that the necessary condition for convergence of the series nx is nlim x 0= . 

Hence show that the series ( )
n

n 1

1


=

− is either  convergent or divergent  

6 

 b) 
By using Cauchy convergence criterion show that the series 

1

n
  is divergent. 

 

6 

  OR 

 

 

 c) Test the convergence of the series,  
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 d) State the Leibnitz test & test the convergence of the series  
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  UNIT – III  

3. a) Show that ( )d x, y x y , x, y R= −    defines a metric on R. 

 

6 

 b) Let ( )X,d  be a metric space & x, y, x , y X  . Show that 

( ) ( ) ( ) ( )d x, y d x , y d x, x d y, y   −  +  

6 

  OR  

 c) Show that every closed sphere in a metric space is a closed set. 

 

6 

 d) 
Prove that  ns  is a Cauchy sequence of real numbers iff  ns  is convergent in R. 

 

6 

  UNIT – IV  

4. a) Show that any constant function defined on a bounded closed interval is integrable. 

 

6 

 b) Let a function defined on [a, b] such that ( )  f x M x a,b     then show that  

( ) ( ) ( )
b b

a a
f x dx f x dx 2M b a−  −   

6 

  OR  

 c) Show that if f is monotonic in [a, b] then it is integrable on [a, b]. 

 

6 

 d) If f is continuous & integrable on [a, b] then prove that 

( ) ( )( )
b

a
f x dx f c b a= −  

Where c is some point in [a, b]. 

 

6 

5.  Solve any six: 

 

 

  a) Give an example of two divergent sequences  s & t such that their sum (s + t) 

 converges. 

 

2 

  b) State the monotone convergence theorem. 

 

2 

  c) Define the Alternating series. 

 

2 

  d) State the D’Alembert’s ratio test. 

 

2 

  e) Show that E F if E F&F   is closed. 

 

2 

  f) Define bounded metric space. 

 

2 

  g) For any partition  P show that. 

 ( ) ( )L p,f U p,f . 

 

2 

  h) If f is continuous on [a, b] and ( )f x K, x [a,b]   , where K is a constant then 

 prove that ( ) ( )
b

a
f x dx K b a −  

2 

  ************  

 


