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SECTION – A 

Answer any FIVE of the following questions. 

 HÐóþ° I§æþ$ {ç³Ôèý²ËMæü$ çÜÐèþ*«§é¯èþÐèþ$$Ë$ {ÐéÄæý$$Ðèþ$$. (5  5 = 25 marks)  

1. Explain properties of E,  operators. 

 E,  ç³ÇÐ@þÆæÿ¢¯@þË «§æþÆ>ÃË¯@þ$ ÑÐ@þÇ…ç³#Ð@þ¬.  

2. Find out the missing value in the following data.  

 “Mìü…¨ §æþ™é¢…Ô¶ýÐ@þ¬ÌZ ÌZí³…_¯@þ ÑË$Ð@þ¯@þ$ A…^èþ¯é ÐóþÄ¶ý¬Ð@þ¬.  

x 1950 1960 1970 1980 1990
y 11 23 – 49 72 

3. Define extrapolation. Give its uses. 
 ºíßýÆóÿÓÔ¶ý¯@þÐ@þ¬¯@þ$ °ÆæÿÓ_…_, §é° Eç³Äñý*V>Ë¯@þ$ ™ðþË$ç³#Ð@þ¬.  

4. Explain Central differences. Give its uses. 
 Móü…{©Ä¶ý$ »ôý«§éË$ ÑÐ@þÇ…_, §é° Eç³Äñý*V>Ë$ ™ðþË$ç³#Ð@þ¬. 

5. Explain numerical differentiation. 
 çÜ…RêÅ™èþÃMæü AÐ@þMæüË¯@þÐ@þ¬¯@þ$ ÑÐ@þÇ…ç³#Ð@þ¬.  

6. Obtain first order differentiation of Newton's forward formula. 
 ¯@þ*År¯Œþ ç³#ÆøVæüÐ@þ$¯@þ çÜ*{™èþÐ@þ¬¯@þMæü$, Ððþ¬§æþsìý ™èþÆæÿVæü† AÐ@þMæüË¯@þÐ@þ¬¯@þ$ Æ>ºr$tÐ@þ¬.  

7. If .1)( 2x
xf   Then find the values of ),,(),,( cbafbaf  by using divided 

difference formulas. 

 Ñ¿êW™èþ ¿ôý§æþ çÜ*{™éË §éÓÆ> 2

1)(
x

xf   AÆÿ¬¯@þç³šyæþ$, ),,(),,( cbafbaf  ÑË$Ð@þË¯@þ$ 

Mæü¯@þ$Vö¯@þ$Ð@þ¬.  
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8. Derive Simpson's rd
3
1

 rule. 

 íÜÐŒþ$çÜ¯ŒþÞ 
3
1  Ð@þ çÜ*{™èþ… E™éμ¨…^èþ$Ð@þ¬.  

9. Derive 2

2

,
dx

yd
dx
dy

 for Newton-Gauss forward formula. 

 ¯@þ*År¯Œþ & Vú‹Ü ç³#ÆøVæüÐ@þ$¯@þ çÜ*{™é°Mì  2

2

,
dx

yd
dx
dy ü Ë¯@þ$ Mæü¯@þ$Vö¯@þ$Ð@þ¬.  

10. Obtain general quadrature formula. 

 Ýë«§éÆæÿ×ý „óü{™èþMæüË¯@þ çÜ*{™èþÐ@þ¬¯@þ$ Æ>ºr$tÐ@þ¬. 

SECTION – B 

Answer ALL the questions. 

 A°² {ç³Ôèý²ËMæü$ çÜÐèþ*«§é¯èþÐèþ$$Ë$ {ÐéÄæý$$Ðèþ$$. (5  10 = 50 marks) 

11. (a) Show that 'n' th order difference of a polynomial of 'n' th degree is 
constant and higher differences are zero. 

  'n' Ð@þ ™èþÆæÿVæü† ºçßý$ç³¨ Äñý¬MæüP n Ð@þ ™èþÆæÿVæü† »ôý«§éË$ íÜ¦ÆæÿçÜ…QÅË° ^èþ*ç³#Ð@þ¬ Ð@þ$ÇÄ¶ý¬ 
GVæü$Ð@þ ™èþÆæÿVæü† »ôý«§éË$ çÜ$¯@þ² AÐ@þ#™éÆÿ¬.  

Or 

 (b) Estimate the missing values in the following table.  

  “Mìü…¨ ç³sìýtMæüÌZ° RêäË¯@þ$ ç³NÇ…^èþ$Ð@þ¬.  

x 20 30 40 50 60 70
f(x) 49 – 32 – 65 79

12. (a) Derive Newton Gregory backward difference interpolation formula. 

  A…™èþÆóÿÓÔ¶ý¯é°Mìü ¯@þ*År¯Œþ & “VóüVæüÇ †ÆøVæüÐ@þ$¯@þ çÜ*{™é°² Æ>ºr$tÐ@þ¬.  
Or 

 (b) Find polynomial function )(xf  given that ,3)0( f  ,5)1( f  ,16)2( f  
,40)3( f  64)4( f . Find )6(f . 

  C_a¯@þ ÑË$Ð@þË §éÓÆ> ºçßý$ç³¨ {ç³Ðóþ$Ä¶ý$Ð@þ¬ )(xf  ¯@þ$ Mæü¯@þ$Vö° )6(f  ÑË$Ð@þ¯@þ$ 
Mæü¯@þ$Vö¯@þ$Ð@þ¬. 

13. (a) Derive Newton's Divided difference formula. 

  ¯@þ*År¯Œþ Ñ¿êW™èþ & ¿ôý§éË çÜ*{™èþÐ@þ¬¯@þ$ Æ>ºr$tÐ@þ¬.  
Or 

 (b) State and prove Lagrange's formula. 

  Ìñý“V>…h‹Ü çÜ*{™èþ… {ç³Ð@þ_…_ °Ææÿ*í³…^èþ$Ð@þ¬.  
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14. (a) Derive first two derivates ,
dx
dy

 2

2

dx
yd

 for Newton-Gregory backward 

formula. 

  ¯@þ*År¯Œþ & “VóüVøÇ †ÆøVæüÐ@þ$¯@þ çÜ*{™èþ…¯@þMæü$ ,
dx
dy  2

2

dx
yd  Ððþ$$§æþsìý Æðÿ…yæþ$ AÐèþMæüË°Ë¯@þ$ 

E™éμ¨…^èþ$Ð@þ¬.  
Or 

 (b) Using Gauss forward interpolation formula estimate expectation of life at 
the age of 27. 

Age 10 15 20 25 30 35 
Expectation of life 41.4 40.1 32.7 21.4 18.3 10.9 

  27 çÜ…‘‘ Ð@þÄ¶ý$çÜ$ÞÐéÇ iÑ™èþ AÔ¶ý…íÜ™èþ¯@þ$ V>‹Ü ç³#ÆøVæüÐ@þ$¯@þ A…™èþÆóÿÓÔ¶ý¯@þ çÜ*{™èþÐ@þ¬ §éÓÆ> 
Mæü¯@þ$Vö¯@þ$Ð@þ¬.  
Ð@þÄ¶ý$çÜ$Þ 10 15 20 25 30 35 

iÑ™èþ AÔ¶ý…íÜ™èþ 41.4 40.1 32.7 21.4 18.3 10.9 

15. (a) Derive trapezodial rule and Simpson's th
8
3

 rule. 

  çÜÐ@þ$Ë…¿¶ý ^èþ™èþ$Ææÿ$Âf çÜ*{™èþ… Ð@þ$ÇÄ¶ý¬ íÜÐŒþ$çÜ¯ŒþÞ 
8
3  Ð@þ çÜ*{™éË¯@þ$ E™éμ¨…^èþ$Ð@þ¬.  

Or 

 (b) Find by Weddle's rule the value of 
2.5

4
.log dxxe  

  
2.5

4
log dxxe Äñý¬MæüP ÑË$Ð@þ¯@þ$ ÐðþyæþzÌŒýÿ çÜ*{™èþ… çÜàÄ¶ý$…ÌZ Mæü¯@þ$Vö¯@þ$Ð@þ¬. 

–––––––––––––– 


