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Answer ALL questions. 

PART A — (10 × 2 = 20 marks) 

1. What do you mean by the order of convergence of an iterative method for 

finding the root of the equation ( ) 0=xf ? 

2. Solve the equations 12 =+ yx  and 723 =− yx  by Gauss-Elimination method. 

3. Define cubic spline. 

4. State Newton’s backward difference formula. 

5. State two point Gaussian quadrature formula. 

6. Evaluate ∫
1

2
1

1
dx

x
 by Trapezoidal rule, dividing the range into 4 equal parts. 

7. State the advantages of RK-method over Taylor series method. 

8. Using Euler’s method find ( )2.0y  from yx
dx

dy
+= , ( ) 10 =y , with 2.0=h . 

9. Obtain the finite difference scheme for the differential equation 5''2 =+yy . 

10. Write Liebmann’s iteration process formula. 
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PART B — (5 × 16 = 80 marks) 

11. (a) (i) Solve 03 =− xex  by the method of fixed point iteration.  (8) 

  (ii) Solve the following system by Gauss-Seidal iterative procedure : 

3106,33104,32510 −=++−=+−=−− zyxzyxzyx .  (8) 

Or 

 (b)  (i) Using Gauss-Jordan method, find the inverse of 

















−−

−

884

662

622

.  (8) 

  (ii) Using power method, find all the eigenvalues of 
















−=

501

020

105

A .  

    (8)  

12. (a) Find the natural cubic spline to fit the data : 

x : 0 1 2 

f (x) : –1 3 29 

  Hence find ( )5.0f  and ( )5.1f .   (16) 

Or 

 (b) (i) The following table gives the values of density of saturated water 

for various temperatures of saturated steam. 

Temperature °C : 100 150 200 250 300 

Density hg/m3 : 958 917 865 799 712 

   Find by interpolation the density when the temperature is 275°. (8) 
  (ii) Use Lagrange’s formula to find the value of y  at 6=x  from the 

following data :   (8) 

x : 3 7 9 10 

y : 168 120 72 63 

13. (a) (i) Find the value of ο31sec  using the following data : (8) 

θ  (in degrees) : 31º 32º 33º 34º 

θtan  : 0.6008 0.6249 0.6494 0.6745 

  (ii) Evaluate ∫ ∫ +

2

1

2

1

22 yx

dydx
 with 2.0=h  along x -direction and 25.0=k  

along y -direction.   (8) 
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Or 

 (b) (i) Evaluate ∫ −
5.1

2.0

2

dxe x using three point Gaussian quadrature formula.  

    (8) 

  (ii) Using Romberg’s method evaluate ∫ +

1

0
1 x

dx
 correct to three decimal  

                   places.   (8) 

14. (a)  (i) Using Modified Euler’s method, find )1.4(y  and )2.4(y  if 

025 2 =−+ y
dx

dy
x ; 1)4( =y .  (8) 

  (ii) Given that 21 y
dx

dy
+= ; 6841.0)6.0( =y , 4228.0)4.0( =y , 

,2027.0)2.0( =y  0)0( =y , find )2.0(−y  using Milne’s method. (8) 

Or 

 (b) Solve for )1.0(y  and )1.0(z  from the simultaneous differential equations 

zy
dx

dy
+= 2 ; zy

dx

dz
3−= ; 0)0( =y , 5.0)0( =z  using Runge-Kutta method 

of the fourth order.   (16) 

  

15. (a) Solve 222 8 yxu =∇ over the square 2,2,2,2 =−==−= yyxx  with 0=u on 

the boundary and mesh length h = 1. (16) 

Or 

 (b) (i) Solve 25.0,32 == huu txx  for ,0)0,(,0),0(,10,0 ==<<≥ xutuxt  

ttu =),1( .   (8) 

  (ii) Solve ),4()0,(,0),4(,0),0(,4 xxxututuuu xxtt −==== ,0)0,( =xut  

1=h  upto 4=t .   (8) 

————————— 

 


