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SECTION – A (10 X 1 = 10 Marks) 

Answer ALL Questions. 

CO1 K1 1. The set of all irrational numbers is ___________. 

a) Bounded                                     b) Unbounded                             

c) Countable                                   d) Un countable 

CO1 K2 2. The cantor set k is the set of all numbers x  in [0,1] which have a ternary 

expansion without digit ________. 

a) 0                     b) 1                    c) -1                     d)                                                                             

CO2 K1 3. All sub sequences of a convergent sequence of real numbers converges to the 

__________. 

a) Digit                b) Interval         c) Same limit         d) contour 

CO2 K2 4. A non-increasing sequence which is not bounded below diverges to ________. 

a) 0                     b)                   c)                      d) 1 

CO3 K1 5. If ......21  aa converges to s, then .....32  aa converges to ______. 

a) 1a                    b) s                   c) 1as                    d) 1as                                                                                 

CO3 K2 6. 
If 



1n

na converges and 


1n

nb diverges then 





1

)(
n

nn ba is ………… 

a) Diverges                                  b) Converges  

c) Oscillatory                               d) Non decreasing 

CO4 K1 7. If '' f is a real valued function on an interval RJ  , then '' f is non decreasing 

on J if _________. 

a) )()( yfxf                                 b) )()( yfxf         

c) )()( xfyf                                 d) )()( xfyf   

CO4 K2 8. The real valued function f on the interval RJ  is said to be strictly 

increasing if  

a) )()( yfxf                                 b) )()( yfxf               

c) )()( xfyf                                 d) )()( xfyf   

CO5 K1 9. If A is not measure zero, if AB  and if B is of measure zero, which of the 

following is not measure zero? 

a) ba                    b) BA                  c) AB                  d)  ab                                                            

CO5 K2 10. The subset E of 
1R is said to be measure zero if for each 0 , there exists a 

________number of open intervals ,....., 21 II such that  

a) Countable                                 b) Un countable 

c) Infinite                                      d) Real 
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SECTION – C (5 X 8 = 40 Marks) 

Answer ALL Questions choosing either (a) or (b) 

CO1 K3 16a. Prove that set    10/1,0  xx  is uncountable  

                                                     (OR) 

If BAf : and if ,, BYBX  then prove that )()()( 111 YfXfYXf    
CO1 K3 16b. 

CO2 K4 17a. 
 

Prove that a non-decreasing sequence which is bounded above is convergent. 
(OR) 

Prove that the sequence 

n

n








1
1 is convergent. 

CO2 K4 17b. 

CO3 K4 18a. 
 
 
 

 
 
 

If 


1n

na is a divergent series of positive terms, then prove that there is a 

sequence of  



1nn
 of positive numbers which converges to zero but for which 







1n

nn a still converges. 
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SECTION – B (5 X 5 = 25 Marks) 

Answer ALL Questions choosing either (a) or (b) 

CO1 K3 11a. 
 
 

If ,...., 21 AA are countable sets, then prove that


1i

iA is countable.  

(OR) 
If A is any non-empty subset of R, then prove that A has a greatest lower 
bound in R 

CO1 K3 11b. 

CO2 K3 12a. 
 
 

If the sequence of real numbers  
1nns is convergent, then prove that  

1nns is 

bounded. 
(OR) 

If  
1nns  is a Cauchy sequence of real numbers, then prove that  

1nns  is 

bounded. 

CO2 K3 12b. 

CO3 K4 13a. 
 

 

Show that the series 













1

1

n n
is divergent. 

(OR) 

If 


1n

na converges absolutely, then prove that 


1n

na converges. 

CO3 K4 13b. 

CO4 K4 14a. 
 

If Lxf
ax




)(lim and Mxg
ax




)(lim , then prove that )()( xgxf  has a limit as 

ax  and, in fact   MLxgxf
ax




)()(lim  

(OR) 

If f  is a monotone function on the open interval (a,b) and if ),( bac , then 

prove that )(lim xf
cx 

and )(lim xf
cx 

both exist. 

CO4 K4 14b. 

CO5 K5 15a. 
 
 

Let f be a bounded function on [a,b] then prove that every upper sum for f is 

greater than or equal to every lower sum for f  

(OR) 

If ],[ baRf  and  is any real number, then prove that ],[ baRf  and 

 

b

a

b

a

ff   

CO5 K5 15b. 
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CO3 K4 18b.  (OR) 

If  
1nna is a sequence of positive numbers, then prove that (a) 

......... 121  nn aaaa and (b) 0lim 


n
n

a  

Then the alternating series 





1

1)1(
n

n

n a is convergent. 

CO4 K5 19a. 
 
 
 

If the real valued function f has a derivative at the point 
1Rc , then prove 

that f is continuous at c. 

(OR) 

Suppose f has a derivative at c and that g has a derivative at )(cf . Then 

show that fg  has a derivative at c and )()]([)( 111 cfcfgc   

CO4 K5 19b. 

CO5 K5 20a. 
 
 

 

Let f be a bounded function on the closed bounded interval [a,b]. Then 

],[ baRf  if and only if, for each 0 .Prove that there exist a subdivision of 

[a,b] such that  ];[];[ fLafU   

(OR) 

If ],[ baRqf  , ],[ baRg , then ],[ baRgf  then prove that 

  

b

a

b

a

b

a

gfgf )(  

CO5 K5 20b. 

 


