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PART A — (10 × 1 = 10 marks)  

Answer ALL questions. 

 Choose the correct answer : 

1.  ),(a  –––––––––– 

 (a) }:{ axx   (b) }:{ axx   

 (c) }:{ axx   (d) }:{ axx   

2. Every non-empty set of real numbers which is 
bounded above has a –––––––––– 

 (a) infimum  (b) supremum 

 (c) prime number (d) rational number 
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3. The sequence  n)1(  is a 

 (a) bounded sequence 

 (b) convergent sequence 

 (c) monotonic sequence 

 (d) divergent sequence 

4. The limit of the sequence 






n
1

 is 

 (a) 1   (b) n  

 (c) 0   (d) 2 

5. A monotonic increasing sequence which is 
bounded above converges to its 

 (a) l.u.g.  (b) g.l.b 

 (c)    (d)   

6. Which is Cauchy sequence? 

 (a)  n)1(   (b) )(n  

 (c) )( nn   (d)  n1  

7. The series   nrrr 21  converges if 

 (a) 1r   (b) 10  r  

 (c) 1r   (d) 1r  
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8. The series  pn
1

 diverges if 

 (a) 1p   (b) 1p  

 (c) 1p   (d) 1p  

9. If na  converges, then  n
an  

 (a) convergent (b) divergent 

 (c) oscillatory (d) none 

10. Radius of convergence of binomial series is 

 (a) 0   (b) 1 

 (c) n    (d)   

PART B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 250 words. 

11. (a) )0(  aax  if and only if axa  . 

Or 

 (b) State and prove Cauchy – Schwarz 

inequality. 
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12. (a) If bbaa nn  )(,)( , then show that 
abba nn )( . 

Or 

 (b) Prove : 0,)(  nn aa  Nn  

0
1










na
 and show that the converse of this 

theorem is not true. 

13. (a) If 
n

an
1

3
1

2
1

1   , show that the 

sequence )( na  diverges to  . 

Or 

 (b) Prove that  

    ennn
n

n

n
4)1()2()1(

1
lim 1 







 


 . 

14. (a) Discuss the convergence of the series 

 

a
an

n2

3

. 

Or 

 (b) Discuss the convergence of the series 

 


1
21

4

222

n
n

.  

[P.T.O]
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15. (a) Show that the series  )21(
3
1

2
1

33  

 )4321(
5
1

)321(
4
1

33  converges. 

Or 

 (b) Find the radius of convergence for the 
exponential series. 

PART C — (5 × 8 = 40 marks)  

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 600 words. 

16. (a) Every pair of integers a  and b  has a 
common divisor d  of the form byaxd   x(  
and y  integers). Moreover, every common 
divisor of a  and b  divides this d . 

Or 

 (b) State and prove triangle inequalities. 

17. (a) (i)   aaanaaa nnn  0;0,)( . 

  (ii)  0;0,)(,)( bnbbbaa nnn    

  
b
a

b
a
n

n 







. 

Or 
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 (b) (i) Show that 1lim 1 


n
n

a  where 0a  is any 

real number. 

  (ii) Show that  

  

2

1

2

1

22

1

12

1
lim

222




















 nnnnn
 . 

18. (a) State and prove Cauchy’s first limit theorem. 
Or 

 (b) State and prove Cauchy’s general principle. 

19. (a) Test the convergence of the series 

   32

7.5.3
3.2.1

5.3
2.1

3
1 xxx . 

Or 

 (b) State and prove Gauss test. 

20. (a) State and prove Leibnitz’s test. 
Or 

 (b) Let n
nxa  be the given power series. Let 

n
na

1
suplim  and let 


1

R (if 

 R,0  and if 0,  R ). Then 
n

nxa  converges absolutely if Rx  . If 

Rx  , the series is not convergent. 

————————— 


