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PART A — (10 × 1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. If ݂(ݔ) = ଵ௫ , then the divided difference of ݂(ܽ, ܾ, ܿ) 
is _____ 

 (a) − ଵ௔௕  (b) ଵ௔௕ 
 (c) − ଵ௔௕௖  (d) −ቀ௔ା௕௔మ௕మቁ 
2. If ݂(0) = −1; ݂(1) = 1; and ݂(2) = 4, then the 

Newton's interpolating equation ݂(ݔ) = _____ 

 (a) ௫యିଷ௫ିଶଶ  (b) ௫యିଷ௫ିଶଶ  

 (c) ݔଷ − ݔ3 − 2 (d) ௫యିଷ௫ିଶସ  
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3. ቀௗ௬ௗ௫ቁ௫ୀ௫బ = _____ 

 (a) ଵ௛ [∆௬బଶ − ଵ଺ ቀ∆య௬షభା∆య௬షమଶ ቁ + ଵଷ଴ ቀ∆ఱ௬షమା∆ఱ௬షయଶ ቁ +⋯ 

 (b) ଵ௛మ [∆௬బା∆௬షభଶ − ଵ଺ ቀ∆య௬షభା∆య௬షమଶ ቁ + ଵଷ଴ ቀ∆ఱ௬షమା∆ఱ௬షయଶ ቁ + ⋯ 

 (c) ଵ௛ [ቀ∆௬బା∆௬షభଶ ቁ − ଵ଺ ቀ∆య௬షభା∆య௬షమଶ ቁ + ଵଷ଴ ቀ∆ఱ௬షమା∆ఱ௬షయଶ ቁ 	+ ⋯ 

 (d) ଵ௛మ [ቀ∆௬బା∆௬షభଶ ቁ − ଵଶଵ ቀ∆య௬షభା∆య௬షమଶ ቁ + ଵଷ଴ ቀ∆ఱ௬షమା∆ఱ௬షయଶ ቁ + ⋯ 

4. ቀௗమ௬ௗ௫మቁ௫ୀ௫೙ = _____ 

 (a) ଵ௛మ ቂ∇ଶy୬ + ∇ଷy୬ + ଵଵଵଶ ∇ସy୬ + ⋯ ቃ 
 (b) ଵ௛ ቂ∇ଶy୬ + ∇ଷy୬ + ଵଵଵଶ ∇ସy୬ + ⋯ ቃ 
 (c) ଵ௛మ ቂ∇ଶy୬ + ∇ଷy୬ − ଵଵଵଶ ∇ସy୬ + ⋯ ቃ 
 (d) ଵ௛మ ቂ∇ଶy୬ − ∇ଷy୬ − ଵଵଵଶ ∇ସy୬ + ⋯ ቃ 
5. Trapezoidal rule for double integrals is _____ 

 (a) ܫ = ௛௞ସ ൣ ௜݂,௝ + 2 ௜݂ାଵ,௝ + ௜݂ାଶ,௝ + 2 ௜݂,௝ାଵ +4 ௜݂ାଵ,௝ାଵ + 2 ௜݂ାଶ,௝ାଵ + ௜݂,௝ାଶ + 2 ௜݂ାଵ,௝ାଶ + ௜݂ାଶ] 
 (b) ܫ = ௛௞ଶ ൣ ௜݂,௝ + 2 ௜݂ାଵ,௝ + ௜݂ାଶ,௝ + 2 ௜݂,௝ାଵ +4 ௜݂ାଵ,௝ାଵ + 2 ௜݂ାଶ,௝ାଵ + ௜݂,௝ାଶ + 2 ௜݂ାଵ,௝ାଶ +௜݂ାଶ,௝ାଶ] 
 (c) ܫ = ௛௞ସ ൣ ௜݂,௝ + 2 ௜݂ାଵ,௝ + ௜݂ାଶ,௝ାଶ + 2 ௜݂,௝ାଵ +4 ௜݂ାଵ,௝ାଵ + 2 ௜݂ାଶ,௝ାଵ + ௜݂,௝ାଶ + 2 ௜݂ାଵ,௝ାଶ +௜݂ାଶ,௝ାଶ] 
 (d) ܫ = ௛௞ସ ൣ ௜݂,௝ + 2 ௜݂,௝ାଵ + ௜݂ାଶ,௝ାଶ + 2 ௜݂ାଵ,௝ାଵ +4 ௜݂ାଵ,௝ାଵ + 2 ௜݂ାଶ,௝ାଵ + ௜݂,௝ାଶ + 2 ௜݂ାଵ,௝ାଶ +௜݂ାଶ,௝ାଶ] 
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6. In Simpson's One-third rule, the principal part of 
the error in (ݔ଴,  _____ ଷ) isݔ

 (a) − ଷ଼ ℎହݕ⁗ (b) − ଷ଼଴ ℎସݕ⁗ 

 (c) − ଷ଼଴ ℎସݕ⁗ (d) − ଷ଼଴ ℎହݕ⁗ 

7. ௗ௬ௗ௫ = 1 + (0)ݕ with ݕݔ = 2 then (0.2)ݕ = _____ 

 (a) 2.2431 (b) 2.1104 

 (c) 2.4012 (d) 2.5012 

8. Euler's iteration formula is _____ 

 (a) ݕ௡ାଵ = ௡ݕ + ℎ݂(ݔ௡,  (௡ݕ
 (b) ݕ௡ାଵ = ௡ݕ + ,௡ݔ)݂  (௡ݕ
 (c) ݕ௡ = ௡ାଵݕ + ℎ݂(ݔ௡,  (௡ݕ
 (d) ݕ௡ = ௡ାଵݕ + ,௡ݔ)݂  (௡ݕ
9. For solving differential equation in Milne's 

predictor formula the required number of initial 
values are _____ 

 (a) 4  (b) 3 

 (c) 2  (d) 1 

10. Milen's predictor formula is _____ 

 (a) ݕ௡ାଵ,௉ = ௡ିଷݕ + ସ௛ଷ ௡ିଶᇱݕ] + ௡ିଵᇱݕ + ௡ᇱݕ2 ] 
 (b) ݕ௡ାଵ,௉ = ௡ିଷݕ + ସ௛ଷ ௡ିଶᇱݕ] − ௡ିଵᇱݕ + ௡ᇱݕ2 ] 
 (c) ݕ௡ାଵ,௉ = ௡ିଶݕ + ସ௛ଷ ௡ିଶᇱݕ] + ௡ିଵᇱݕ + ௡ᇱݕ2 ] 
 (d) ݕ௡ାଵ,௉ = ௡ିଶݕ + ସ௛ଷ ௡ିଶᇱݕ] − ௡ିଵᇱݕ + ௡ᇱݕ2 ] 
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PART B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

11. (a) Apply Gauss forward interpolation formula 
to find (25)ݕ for the following data. 

x 20 24 28 32 
y 2854 3162 3544 3992

Or 

 (b) Use Lagrange's formula to find the value of ܽݕ + ݔ = 6 from the following data. 

x 3 7 9 10 
y 168 120 72 63 

12. (a) Given ݑ଴ = 5; ଵݑ = 15; ଶݑ = 57 and ௗ௨ௗ௫ = 4 at ݔ = 0 and 72 at ݔ = 2. Find ∆ଷݑ଴ and ∆ସݑ଴. 
Or 

 (b) From the following data obtain the first and 
second derivatives of xelog at ݔ =  530 520 510 500 ݔ 500

xey log  6.2146 6.2344 6.2538 6.2729

 550 540 ݔ 
xey log  6.2916 6.3099 
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13. (a) Find the value 3
1

2log of from ׬ ௫మଵା௫య ଵ଴ݔ݀  using 

Simpson's ଵଷ rule with ℎ = 0.25 

Or 

 (b) A curve passes through the points as given in 
the table. Find the volume of the solid 
generated by revolving this area about the ݔ −	axis. 

x 1 2 3 4 5 6 7 8 9 
y 0.2 0.7 1 1.3 1.5 1.7 1.9 2.1 2.3

14. (a) Using Taylor's method Solve ௗ௬ௗ௫ = 1 + ଴ݕ with ݕݔ = 2 Find (0.2)ݕ 
Or 

 (b) Solve ௗ௬ௗ௫ = 1 − (0)ݕ ,ݕ = 0 using Euler's 
method. Find ݕ at ݔ = 0.1 and ݔ = 0.2 
Compare the result with results of the exact 
solution. 

15. (a) Using Milne's predictor corrector method 
find (0.4)ݕ for the differential equation ௗ௬ௗ௫ = 1 + (0)ݕ ,ݕݔ = 2. 

Or 

 (b) Using Adam's Bashforth method find (0.4)ݕ 
for the differential equation ݕᇱ = 1 + (0)ݕ ,ݕݔ = 2. 
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PART C — (5 × 8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

16. (a) Given the values  

x 5 7 11 13 17 
y 150 392 1452 2366 5202

  Evalua ݕଽ using (i) Lagrange's formula  
(ii) Newton's divided differences formula. 

Or 

 (b) Using Hermite's interpolation find sin 1.05 
for the following data ݕ 1.1 1.0 ݔ = sin ᇱݕ0.89121 0.84147 ݔ = cos 0.45360 0.5403 ݔ

17. (a) Derive Newton's backward difference 
formula. 

Or 

 (b) Find ௗ௬ௗ௫ and ௗమ௬ௗ௫మ at ݔ = 51 from the following 

data. 77.21 58.81 36.65 19.96 ݕ 90 80 70 60 50 ݔ 94.61
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18. (a) Evaluate ׬ ௗ௫ଵା௫ଵ଴  using (i) Trapezoidal rule,  

(ii) Simpson's rule (one third), (iii) Simpson's 

three eight rule, (iv) Weddley's rule, (v) Find 

the error in each method by comparing with 

the actual integration upto 4 places of 

decimals. Take ℎ = ଵ଺ for all cases. 

Or 

 (b) Evaluate ׬ ׬ ଵ଴ଵ଴ݕ݀	ݔ݀	ݕݔ  using (i) Trapezoidal 

rule, (ii) Simpson's rule with ℎ = ݇ = ଵଶ. 
19. (a) Using Euler's method solve ௗ௬ௗ௫ = 1 + (0)ݕ with ݕݔ = 2. Find (0.2)ݕ ,(0.1)ݕ and (0.3)ݕ. Also 

find the values by modified Euler's method. 

Or 

 (b) Using Fourth order Runge-kutta method, 

evaluate the value of ݕ when ݔ = 1.1 given 

that ௗ௬ௗ௫ + ௬௫ = ଵ௫మ (1)ݕ ; = 1. 
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20. (a) Given ௗ௬ௗ௫ = ଵଶ (1 + (0)ݕ ଶ andݕ(ଶݔ = (0.1)ݕ ,1 = (0.2)ݕ ,1.06 = (0.3)ݕ ,1.12 = 1.21 
Evaluate (0.4)ݕ by Milne's predictor 
corrector method. 

Or 

 (b) Using Adam's-Bashforth method find (4.4)ݕ 
given 5ݕݔᇱ + ଶݕ = (4)ݕ ,2 = (4.1)ݕ ,1 = (4.2)ݕ ,1.0049 = (4.3)ݕ & 1.0097 = 1.0143. 

——––––––––– 


