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PART A — (10  1 = 10 marks) 

Answer ALL questions. 

Choose the correct answer. 

1.  dM ,  is a discrete metric space. Ma , then 
 1,aB  =  

 (a)     (b) M 

 (c) {a}   (d) {a, 1} 

2. Which of the following is open in R with usual 
metric?  

 (a) N   (b) Z 

 (c) Q   (d) R 
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3. If a subset A of a metric space M is nowhere dense 

in M then 

 (a) Aint   (b) Aint  

 (c) A    (d) MA   

4.  QD  = 

 (a)     (b) Z 

 (c) Q   (d) R 

5. If f is a continuous function then 

 (a)    AfAf   (b)    AfAf   

 (c)    AfAf    (d)    AfAf   

6. Which of the following is not a type F ? 

 (a) Q   (b) R – Q 

 (c) Z   (d) N 

7. Which of the following is connected in R with 

usual metric? 

 (a) Q   (b) R 

 (c)    4,32,1    (d) Z 
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8. In R with discrete metric which is compact? 

 (a)  2,1    (b)  2,1  

 (c)  2,1    (d) R 

9.  
3

0

dxx  = 

 (a) 0   (b) 2 

 (c) 4   (d) 3 

10. If f(x) is bounded and integrable in 





2
,0


, then 

 

2

0

sinlim




nxdxxf

n
 

 (a) = 0   (b) = 1 

 (c) > 0   (d) > 1 

PART B — (5  5 = 25 marks) 

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

11. (a) In a metric space (M, d), prove that 
     yxdzydzxd ,,,   for all Mzyx ,, .  

Or 

 (b) Let  dM ,  be a metric space. If MA  , 
prove that Aint  Union of all open sets 
contained in A. 
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12. (a) Let  dM ,  be a metric space. If MBA ,  

prove that BABA  .  
Or 

 (b) Prove that any discrete metric space is 
complete. 

13. (a) Show that the function RRf :  defined by 
  xxf sin  is uniformly continuous on R. 

Or 

 (b) If RMf :  is a continuous function defined 
on a metric space M prove that 

  0/  xfMx  is a closed set. 

14. (a) If A and B are connected subsets of a metrix 
space (M, d) and BA  prove that 

BA  is connected. 
Or 

 (b) Prove that a closed subset of a compact 
metric space is also compact. 

15. (a) Prove that the function f defined by 

   




,1
,0

xf  

  is not integrable on any interval. 
Or  

 (b) State and prove Cauchy’s Mean value 
theorem.   

if x is rational, 
if x is irrational 

[P.T.O.]
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PART C — (5  8 = 40 marks) 

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

16. (a) Let (M, d) be a metric space. Define 

   yxdyx ,2,  . Prove that d and   are 

equivalent metrices.  

Or 

 (b) Show that any open subset of R can be 
written as the union of a countable number 
of mutually disjoint open intervals. 

17. (a) Prove that in any metric space every closed 
sphere is a closed set. 

Or 

 (b) State and prove Cantor’s intersection 
theorem. 

18. (a) Prove that 21: MMf   is continuous iff 

inverse image of every open set is open. 

Or 

 (b) Prove that RRf :  is continuous at Ra  

iff   0, afw . 
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19. (a) Prove that a subspace A of R is connected if 
and only if A is an interval. 

Or 

 (b) State and prove Heine Borel theorem. 

20. (a) State and prove Rolle’s Theorem. 

Or 

 (b) (i) If E is measurable prove that for all 
0  there exists an open set E0  

such that   EEm 0* . 

  (ii) State and prove Lagrange’s mean value 
theorem. 

—————— 

 

 


