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PART — A 

 Answer any FIVE of the following questions. (5  4 = 20 Marks) 

1. Prove that 
     

0
1

......
2

1

1

1
lim 222 















 nnnn
. 

 
     

0
1

......
2

1

1

1
lim 222 















 nnnn
 A° °Ææÿ*í³…^èþ…yìþ. 

2. Test the convergence of 
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 Äñý$$MæüP AÀçÜÆæÿ×ý™èþ¯èþ$ ç³È„ìü…^èþ…yìþ. 

3. If RSgRSf  :,:  and Sa . If gf ,  are continuous at ‘a’ then prove fg  is 
continuous at ‘a’. 

 RSgRSf  :,:  Ðèþ$ÇÄæý$$ Sa  A¯èþ$Mø…yìþ. ‘a’ Ðèþ§æþª gf ,  Ë$ AÑ_e¯èþ²Ðèþ$Æÿ$$™óþ ‘a’ Ðèþ§æþ fg  

AÑ_e¯èþ²Ðèþ$$ A° °Ææÿ*í³…^èþ…yìþ. 

4. Find ‘c’ of Cauchy’s mean value theorem for   2
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  {ç³Ðóþ$Äæý*ËMæü$   0,;, baba  MøíÙ íÜ§é®…™èþ…ÌZ° ‘c’ ¯èþ$ Mæü¯èþ$MøP…yìþ. 

5. If   Rbaf ,:  is a bounded function then prove     
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   Rbaf ,:  ç³Çº§æþ® {ç³Ðóþ$Äæý$Ððþ$O™óþ     
b
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dxxfdxxf  A° °Ææÿ*í³… è̂þ…yìþ.  
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6. Prove that 12
1

2  nnS  is convergent. 

 12
1

2  nnS  AÀçÜÇçÜ$¢…§æþ° °Ææÿ*í³…^èþ…yìþ. 

7. Show that  
b

a

abxdx sinsincos . 

  
b

a

abxdx sinsincos  A° ^èþ*ç³…yìþ. 

8. Discuss the applicability of Lagrange’s mean value theorem for     21  xxxxf  
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,0  A…™èþÆæÿ…ÌZ     21  xxxxf  {ç³Ðóþ$Äæý*°Mìü Ìñý{V>…gŒý Ðèþ$«§æþÅÐèþ$ ÑË$Ðèþ íÜ§é®…™èþ… 

A¯èþ$ÐèþÆæÿ¢±Äæý$™èþ¯èþ$ ^èþÇa…^èþ…yìþ. 

PART — B  

 Answer ALL questions. (5  10 = 50 Marks) 

9. (a) Discuss the nature of  nr  for r1  and 11  r  for Rr . 

   Rr  Mìü, r1  Ðèþ$ÇÄæý$$ 11  r  ËMæü$  nr  Äñý$$MæüP AÀçÜÆæÿ×ý™é çÜÓ¿êÐé°² ^èþÇa…^èþ…yìþ. 

 Or 

 (b) Prove if  nS  is a Cauchy sequence then  nS  is convergent. 

    nS  MøíÙ A è̄þ${MæüÐèþ$… AÆÿ$$™óþ  nS  AÀçÜÇ…^óþ A¯èþ${MæüÐèþ$… A° °Ææÿ*í³…^èþ…yìþ. 

10. (a) State and prove D’Alembert’s ratio test. 

  yìþ BË…ºÆŠÿtÞ °çÙμ†¢ ç³È„æü¯èþ$ °ÆæÿÓ_…_ °Ææÿ*í³…^èþ$Ðèþ$$. 

 Or 

 (b) Test for the convergence of the series 
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 {Ôóý×ìý Äñý$$MæüP AÀçÜÆæÿ×ý™èþ¯èþ$ ç³È„ìü…^èþ…yìþ. 
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11. (a) If f is continuous on  ba,  and    bfaf ,  have opposite signs then there exists 
 baC ,  show that   0Cf . 

  f {ç³Ðóþ$Äæý$…  ba,  A…™èþÆæÿ…ÌZ AÑce¯èþ²Ððþ$O    bfaf ,  ËMæü$ ÐèþÅ†ÆóÿMæü Væü$Ææÿ$¢Ë$…sôý   0Cf  

AÄôý$Årr$Ï  baC ,  ÐèþÅÐèþíÜ¦™èþ… A° °Ææÿ*í³…^èþ…yìþ. 

 Or 

 (b) Prove that 
x
1

sin  has finite discontinuity at 0x . 

   0x   Ðèþ§æþª 
x
1

sin  ç³ÇÑ$™èþ Ñ_e¯èþ²Ðèþ$$ AÐèþ#™èþ$…§æþ° °Ææÿ*í³…^èþ…yìþ. 

12. (a) State and prove Rolle’s theorem. 

  ÆøÌñý íÜ§é®…™èþÐèþ$$ è̄þ$ °ÆæÿÓ_…_ °Ææÿ*í³… è̂þ$Ðèþ$$. 

 Or 

 (b) Using Lagrange’s mean value theorem prove that 25.1010522.10  . 

  Ìñý{V>…h íÜ§é®…™é°² Eç³Äñý*W…_ 25.1010522.10   A° ^èþ*ç³…yìþ. 

13. (a) State and prove the fundamental theorem of integral calculus. 

  çÜÐèþ*MæüË¯èþ Væü×ìý™èþ Ðèþ$*Ë íÜ§é®…™é°² {ç³Ðèþ_…_ §é°° °Ææÿ*í³…^èþ…yìþ. 

 Or 

 (b) Prove that   2xxf   is integrable on  a,0  and  
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    a,0   Ò$§æþ   2xxf   çÜÐèþ*MæüË±Äæý$Ðèþ$° Ðèþ$ÇÄæý$$  
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dxx  A° °Ææÿ*í³… è̂þ$Ðèþ$$. 
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