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SECTION – I 

Answer all questions. Each question carries 1 mark. 

1. Define absolute and relative errors. 

2. Find an initial approximation to a root of the equation 0122 23  xxx , using 
location of roots theorem.  

3. What is complete pivoting. 

4. State Picard’s nth approximations to the solution of the initial value problem 

5. State the Simpson’s 3/8 rule for numerical integration. 

6. Write down the fourth order Runge-Kutta formula for solving a first order differen-
tial equation. 

7. What is interpolation 

8. State the relation between backward difference operator and shift operator. 
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9. State Stirling’s formula 

10. Give the general quadrature formula for numerical integration 

    (10  1 = 10 Marks) 

SECTION – II 

Answer any eight questions. Each question carries 2 marks. 

11. If actual value is 5.5 feet and estimated value is 6 feet find the percentage error. 

12. Perform three iterations of the bisection method to obtain the smallest positive 
root of the equation 0153  xx . 

13. Using Newton-Raphson method, find the iterative formula to calculate the square 
root of N. 

14. Explain Gauss elimination method of solving a system of linear equations 

15. Obtain Picard’s second approximate solution of the initial value problem 

  00,  yyx
dx

dy
  

16. Explain Euler’s method of solving a initial value problem     00,, yxyyxf
dx

dy
 . 

17. Construct the forward difference table for the following set of (x, y) values (0,7), 
(5,11), (10,14), (15,18), (20,24) and (25,32). 

18. Prove that 2/1E . 

19. Find a cubic polynomial which takes the following values: y(0) = 1,y(1) = 2, y(2) = 
3, y(3) = 10. 

20. Use Lagrange’s interpolation formula to fit a polynomial to the data 
x 0 1 3 4

y –12 0 6 2
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21. From the following data obtain the first derivative of 500atlog  xxy e  

x 500 510 520 530 540 550 

xy elog  6.2146 6.2344 6.2538 6.2729 6.2916 6.3099 

22. Evaluate 
1

0

3dxx by Trapezoidal rule using 6 coordinates. 

  (8  2 = 16 Marks) 

SECTION – III 

Answer any six questions. Each question carries 4 marks. 

23. Obtain a polynomial approximation  xP  to xe , using Taylor series expansion 
about 00 x . Determine the maximum error for  1,1x when the first four 
terms are used in the approximation. 

24. Solve the equation 0193  xx for the root lying between 2 and 3, correct to 
three decimal places, using bisection method. 

25. Prove that Newton-Raphson process has a quadratic convergence 

26. A root of the equation 01xxe lies in the interval (0.5,1.0). Determine this root 
correct to three decimal places using regula-falsi method. 

27. Use Gauss eIimination method to solve the system: 
58,2;33  zyxzyx ; 892  zyx . 

28. Perform three iterations of the Gauss-Seidel method for solving the system of 
equations: 111045;325;624  zyxzyzx . 

29. Obtain the approximate value of  2.0y for the initial   10,22  yyx
dx

dy
 with 

,1.0h  by using modified Euler’s method. 

30. If         ,4090,11885,20280,24675  yyyy  find  79y . 

31. The following table gives values of y for different values of x . Find the value of x  
correct to one decimal place for which 7y . 

x 1 3 4

y 4 12 9

  (6  4 = 24 Marks) 
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SECTION – IV 

Answer any two questions. Each question carries 15 marks. 

32.  (a) Derive Newton-Raphson formula to calculate a root of the equation  
    0xf .  7 

(b) Find the root of the equation ,1sin 3xx   between –2 and –1 correct to 3 
decimal places by Newton-Raphson method.  8 

33. (a) Solve ;22  wzyx  ;7232  wzyx  ;1623  wzyx  
2 wzyx  by Gauss-Jordan method.  7 

(b) Solve 33114;351236;20238  zyxzyxzyx  by Jacobi’s 
 iteration method.  8 

34. (a) Using Taylor’s series method, solve   10,2  yyx
dx

dy
 at 1.0x  and 

2.0x .  7 

(b) Solve the initial value problem     32,  yxyx
dx

dy
 in the interval  4.2,2 , 

using Runge-Kutta method of fourth order with the step size 2.0h .  8 

35. (a) The following data gives the melting point of an alloy of zinc and lead,   is 
the temperature and x  is the percentage of lead . Using Newton’s 
interpolation formula, find   when 48x  and 84x . 8 

x 40 50 60 70 80 90 

  184 204 226 250 276 304

(b) From the following table, find x , correct to two decimal places, for which y  
is maximum and find this value of y .  7 

x 1.2 1.3 1.4 1.5 1.6 

y 0.9320 0.9636 0.9855 0.9975 0.9996 

 (2  15 = 30 Marks) 

———————— 


