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SECTION A — (5 × 5 = 25 marks)  

Answer any FIVE questions. 

1. Prove that 






 Δ+=Δ
)ƒ(
)ƒ(

1log)ƒ(log
x
xx  






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 Δ+=Δ
)ƒ(
)ƒ(

1log)ƒ(log
x
xx  A° è̂þ*ç³…yìþ. 

2. Given 2420 =y , 3224 =y , 3528 =y , 4032 =y , find 25y  by Bessel’s formula. 

2420 =y , 3224 =y , 3528 =y , 4032 =y  AÆÿ$$™óþ »ñýòÜÞÌŒý çÜ*{™é°² Eç³Äñý*W…_ 25y  ° 

Mæü¯èþ$MøP…yìþ. 

3. Find 
dx
dy

 at 5=x  from the following table: 

x 2 4 9 10 

y 4 56 711 980 

 ò³O ç³sìýtMæü¯èþ$ Eç³Äñý*W…_, 5=x  Ðèþ§æþª 
dx
dy

 ¯èþ$ Mæü¯èþ$MøP…yìþ. 

4. Evaluate dxx−
3

3

4  by using Simpson’s 1/3 rule. 

íÜ…ç³Þ Œ̄þ 1/3 çÜ*{™é°² Eç³Äñý*W…_ dxx−
3

3

4
¯èþ$ Væü×ìý…^èþ…yìþ. 

5. Solve yx
dx
dy −= , 1)0( =y  by Picard’s method, upto four approximations. 

çÜÒ$MæüÆæÿ×ý… yx
dx
dy −= , 1)0( =y  AÆÿ$$¯èþç³šyæþ$ í³M>ÆŠÿzÞ ç³§æþ®†° Eç³Äñý*W…_ ¯éËYÐèþ EgêjÆÿ$$…ç³# 

Ýë«§æþ è̄þ è̄þ$ Mæü è̄þ$MøP…yìþ. 
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6. Show that  

(a) 1)1)(1( =∇−Δ+  

(b) ∇Δ=Δ−∇   A° ^èþ*ç³…yìþ. 

7. Using Lagrange’s interpolation formula, find the value of y at 4=x . 

x 0 1 2 5 

ƒ(x) 2 5 7 8 

 ò³O ç³sìýtMæü¯èþ$ Eç³Äñý*W…_ Ìñý{V>…h A…™èþÆóÿÓÔèý¯èþ çÜ*{™é°² 4=x  Ðèþ§æþª y  ¯èþ$ Væü×ìý…^èþ…yìþ. 

8. Using Taylor’s series method, solve the differential equation 22 yx
dx
dy +=  for 

4.0=x  given that 0=y  when 0=x . 

0=y , 0=x  AÆÿ$$¯èþç³šyæþ$ sôýËÆŠÿ {Ôóý×ìý ç³§æþ®†° Eç³Äñý*W…_, {´ëÆæÿ…¿æý Ðèþ$*ËÅ çÜÐèþ$çÜÅ 

22 yx
dx
dy +=  Ýë«§æþ è̄þ è̄þ$ 4.0=x  Ðèþ§æþª Mæü è̄þ$MøP…yìþ. 

SECTION B — (5 × 10 = 50 marks) 

Answer ALL questions. 

9. (a) State and prove Newton-Gregory formula for forward interpolation with 
equal intervals. 

¯èþ*År¯Œþ&{VðüVøÈ ç³#ÆøVæüÐèþ$¯èþ A…™èþÆóÿÓÔèý¯èþ çÜ*{™é°² {ç³Ðèþ_…_, °Ææÿ*í³…^èþ…yìþ.  

Or 

 (b) Using Newton’s formula for interpolations, estimate the population for the 
year 1905. 
Year (x) 
çÜ…‘‘ (x) 

1891 1901 1911 1921 1931 

Population (in thousands) 
f¯é¿ê (ÐóþËÌZ) 

98 132 168 195 246 

  ò³O ç³sìýtMæüÌZ° ¯èþ*År¯Œþ çÜ*{™é°² Eç³Äñý*W…_ 1905 çÜ…Ðèþ™èþÞÆæÿç³# f¯é¿ê¯èþ$ A…™èþÆóÿÓÔèý¯èþ A…^èþ¯é 

ÐóþÄæý$…yìþ. 

10. (a) Use Stirling formula to find 35y , given that 51220 =y , 43930 =y , 34640 =y  

and 24350 =y . 

51220 =y , 43930 =y , 34640 =y  Ðèþ$ÇÄæý$$ 24350 =y  AÆÿ$$¯èþç³šyæþ$ íÜtÇÏ…VŠü çÜ*{™é°² 

Eç³Äñý*W…_ 35y  ÑË$Ðèþ¯èþ$ Mæü¯èþ$MøP…yìþ. 

Or 
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 (b) Using Newton’s divided difference formula, find the value ƒ(8) and ƒ(15) from 

the following table: 

x 4 5 7 10 11 13 

ƒ(x) 48 100 294 900 1210 2028 

  ò³O ç³sìýtMæü ¯èþ$…yìþ ¯èþ*År¯Œþ Ñ¿êh™èþ ¿ôý§æþ A…™èþÆóÿÓÔèý¯èþ çÜ*{™é°² Eç³Äñý*W…_ ƒ(8) Ðèþ$ÇÄæý$$ ƒ(15) 

ÑË$ÐèþË¯èþ$, Mæü¯èþ$MøP…yìþ. 

11. (a) Find 
dx
dy

 and 
2

2

dx
yd

 at 5.1=x  using the given table. 

x 1.5 2.0 2.5 3.0 3.5 4.0 

y 3.375 7.000 13.625 24.000 38.875 59.000

ò³O ç³sìýtMæü è̄þ$ Eç³Äñý*W…_ 5.1=x  Ðèþ§æþª 
dx
dy

, 
2

2

dx
yd

  Ë¯èþ$ Mæü¯èþ$MøP…yìþ. 

Or 

 (b) From the following table, find the value of x for which y is minimum. Also 

find this value of y. 

x 0.60 0.65 0.70 0.75 

y 0.6221 0.6155 0.6138 0.6170 

  ò³O ç³sìýtMæü è̄þ$…_ x è̄þ$ y Mæü°çÙxÐèþ$Äôý$År$ÏV> °Ææÿ~Æÿ$$…_ y Äñý$$MæüP D ÑË$Ðèþ¯èþ$ Mæü¯èþ$MøP…yìþ. 

12. (a) Evaluate the integral =
2.5

4
log dxxI , using Weddle’s Rule. 

ÐðþyæþÌŒýÞ °Äæý$Ðèþ*°² Eç³Äñý*W…_ =
2.5

4
log dxxI  ¯èþ$ Væü×ìý…^èþ…yìþ. 

Or 

 (b) Evaluate 
2/

0
sin

π
dxx  using Euler-Maclaurin’s formula. 

  BÆÿ$$ËÆŠÿ&Ððþ$M>ÏÇ¯Œþ çÜ*{™é°² Eç³Äñý*W…_ 
2/

0
sin

π
dxx  ¯èþ$ Væü×ìý…^èþ…yìþ. 
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13. (a) Given 
xy
xy

dx
dy

+
−=  with 1)0( =y , find y for x = 0.1 in 4 steps by Euler’s method. 

C_a¯èþ {´ëÆæÿ…¿æý Ðèþ$*ËÅ çÜÐèþ$çÜÅ 
xy
xy

dx
dy

+
−= , 1)0( =y ¯èþ$ BÆÿ$$ËÆŠÿ ç³§æþ®†° Eç³Äñý*W…_  

x = 0.1 §æþVæüYÆæÿ ¯éË$Væü$ A…^ðþËÌZ  y ¯èþ$ Mæü¯èþ$MøP…yìþ. 

Or 

 (b) Given xy
dx
dy −=  with 2)0( =y , find )1.0(y  using Runge-Kutta method. 

  xy
dx
dy −= , 2)0( =y  AÆÿ$$™óþ, Ææÿ…Vðü&Mæü$sêt ç³§æþ®†° Eç³Äñý*W…_ )1.0(y  ÑË$Ðèþ¯èþ$ 

Mæü¯èþ$MøP…yìþ. 

––––––––––––– 


