
  

NOVEMBER 2021 72084/TAM5B 

Time : Three hours Maximum : 75 marks 

PART A — (10  2 = 20 marks) 

Answer any TEN questions. 

1. If }}5,4{},3{,2,1{A , then how many elements 
does A  have? 

 }}5,4{},3{,2,1{A  GÛÀ A  GzuøÚ EÖ¨¦PøÍ 

ö£ØÔ¸US®? 

2. If )(2)(),(7)( IxxxgIxxxf  , find gf  . 

 )(2)(),(7)( IxxxgIxxxf   GÛÀ gf   

PõsP. 

3. Find the greatest lower bound of 
,..}3,2,1{   . 

 ,..}3,2,1{   &ß «¨ö£¸ SøÓ Áμ®¦ PõsP. 

4. Find the limit of 


  1
1 })1({ n

nn nn . 

 


  1
1 })1({ n

nn nn &ß Áμ®¦ PõsP. 

5. Define Cauchy sequence with example. 

 Põ÷å öuõhº •øÓø¯ Áøμ¯Özx Euõμn® öPõk. 

(6 pages) 



 72084/TAM5B 2

6. Prove that 


















1

1
log

nn
 is divergent. 

 


















1

1
log

nn
 Â›²® GÚ {ÖÄP. 

7. If 
1}{ nns  and 

1}{ nnt  are sequences of real 

numbers, if Lsnn



lim  and if Mtnn




lim  where 

0M , prove that 
M
L

t
s
n

n
n











lim . 

 
1}{ nns  ©ØÖ® 


1}{ nnt  Gß£Ú ö©sö¯sPÎß 

öuõhºPÒ, Lsnn



lim  ©ØÖ® Mtnn




lim  0M  

GÛÀ 
M
L

t
s
n

n
n











lim  GÚ {ÖÄP. 

8. What is meant by bounded sequence? 

 GÀø»£kzu¨£mh öuõhºa] GßÓõÀ GßÚ? 
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9. Prove that 






0 !
)1(

n

n

n
 is a convergent series. 

 






0 !
)1(

n

n

n
 J¸ J¸[S® öuõhº GÚ {ÖÄP. 

10. State Schwarz inequality. 

 ìSÁõºì \©Ûø©ø¯ GÊxP. 

11. Define Metric space. 

 ö©m›U öÁÎ Áøμ¯Ö. 

12. Define Continuous function. 

 öuõhº¦ \õº¦ Áøμ¯Ö. 

PART B — (5  5 = 25 marks) 

Answer any FIVE questions. 

13. Prove that infinite subset of the countable set is 

countable. 

 J¸ GsohzuUP Pnzvß •iÄÓõ EmPn•® 

GsohzuUPx GÚ {ÖÄP. 
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14. If the sequence of real numbers 
1}{ nns  is 

convergent, prove that 
1}{ nns  is bounded. 

 
1}{ nns  GßÓ ö©´ö¯sPÎß öuõhº J¸[S® GÛÀ 


1}{ nns Áμ®¦øh¯x GÚ {ÖÄP. 

15. Prove that a non-decreasing sequence which is 
bounded above is convergent. 

 ÷©ÀÁμ®¦øh¯ SøÓÄÓõ öuõhº J¸[S® GÚ 

{ÖÄP. 

16. If 
1}{ nns  and 

1}{ nnt  are sequences of real 

numbers, if 
1}{ nns  diverges to infinity, and if 


1}{ nnt  is bounded, prove that 

 1}{ nnn ts  diverges 

to infinity. 

 
1}{ nns  ©ØÖ® 


1}{ nnt  Gß£Ú ö©´ö¯sPÎß 

öuõhº, 

1}{ nns  BÚx •iÂ¼°À Â›Áøh²® 

©ØÖ® 

1}{ nnt  Áμ®¦øh¯x GÛÀ 


 1}{ nnn ts  BÚx 

•iÂ¼°À Â›Áøh²® GÚ {ÖÄP. 

17. Prove that every convergent sequence is a cauchy 
sequence. 

 JÆöÁõ¸ J¸[S® öuõh¸® Põ÷å öuõhº GÚ 

{ÖÄP. 

[P.T.O.]
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18. Show that the series 


1

1

n n
 is divergent. 

 


1

1

n n
 GßÓ Tmkz öuõhº Â›²® öuõhº GÚ {ÖÄP. 

19. If f  and g  are real valued functions, if f  is 

continuous at a  and if g  is continuous at ),(af  

prove that fg   is continuous at a . 

 f  ©ØÖ® g  BQ¯Ú ö©´ö¯sPÎß \õº¦, f  BÚx 

a &°À öuõhºa]¯õÚx, g  BÚx )(af &°À  

öuõhºa] GÛÀ fg   BÚx a &°À öuõhºa]¯õÚx 

GÚ {ÖÄP.  

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

20. Prove that the countable union of countable sets is 

countable. 

 GsohzuUP Pn[PÎß ÷\º¨¦® GsohzuUPx 

GÚ {ÖÄP. 
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21. Show that the 




















 

1

1
1

n

n

n
is convergent the 

sequence. 

 




















 

1

1
1

n

n

n
GßÓ öuõhº J¸[S® GÚ {ÖÄP. 

22. State and prove nested interval theorem. 

 Áø»¨¤ßÚÀ CøhöÁÎ ÷uØÓzøu GÊv {ÖÄP. 

23. State and prove Minkowski inequality. 

 ªß÷PõÆìQ \©Ûßø©ø¯ GÊv {ÖÄP. 

24. Show that l  is a metric space. 

 l  J¸ ö©m›U öÁÎ GÚ {ÖÄP. 

———————  


