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1A. 
Solve: 3𝑥 + 2𝑦 + 7𝑧 = 4;  2𝑥 + 3𝑦 + 𝑧 = 5;  3𝑥 + 4𝑦 + 𝑧 = 7   

by LU decomposition method. 
4 

1B. 

 

Using Given’s method reduce the matrix A= [
2 1 3
1 4 2
3 2 3

] to the tridiagonal 

form. 

3 

1C. 

Using Gauss- Seidel method, solve: 

 27𝑥 + 6𝑦 − 𝑧 = 85;    6𝑥 + 15𝑦 + 2𝑧 = 72; 𝑥 + 𝑦 + 54𝑧 = 110. . 
Carryout four iterations. 

3 

2A 

   Evaluate   ∫
1

1+𝑥

1

0
𝑑𝑥    using Romberg’s method. Take h = 0.5, 0.25 and 

0.125                                                                                    
4 

2B. Evaluate: ∫
1

1+𝑥2

6

0
𝑑𝑥  with h = 1 using Simpson’s 1/3rd rule. 3 

2C 

Fit a parabola of the form  𝑦 = 𝑎 + 𝑏𝑥 + 𝑐𝑥2 to the following data 

x 0 1 2 3 4 

y 1 1.8 1.3 2.5 6.3 
 

3 

3A. 

 

Perform two iterations of the Birge-Vieta method to extract a linear factor 

of the equation 2𝑥3 − 5𝑥 + 1 = 0.    Take 𝑝0 = 0.5. 

                                                                                                              

4 

Instructions to Candidates: 

❖ Answer ALL the questions. 

❖ Missing data may be suitably assumed. 
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3B. 

Find the positive root of  𝑥4 − 𝑥 − 10 = 0  using Newton-Raphson 

method. Take 𝑥0 = 2. Carryout three iterations. 

 

3 

3C 

Using Rayleigh’s power method find the largest eigen value and the 

corresponding eigen vector of the matrix A = [−
2 −1 0
1 2 −1
0 −1 2

]. 

Take X(0) = [1 0 0]T and carryout four iterations. 

3 

4A 
Using Runge- Kutta method of order four compute y for x = 0.1 given   

 
𝒅𝒚

𝒅𝒙
= xy + y2 , y (0) =1, h = 0.1             

4 

4B 

Use finite difference method to solve y′′ = x + y, 0 < x < 1   with 

y(0) =   y(1)  = 0.  Take h = 
𝟏

𝟒
.    

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

3 

4C 
Solve: 

𝜕2𝑢

𝜕𝑥2
+

𝜕2𝑢

𝜕𝑦2
= 0,   0<x<1, 0<y<1, u(x,1) = u (0, y) =0,  

u (1, y) = 9(y − y2), u(x, 0) = 9(x − x2). h = 1/3 
3 

5A 

Solve: 
∂2u

∂𝑡2
=

∂2u

∂x2
, 0 ≤ x ≤ 1, t > 0. Given  𝑢(𝑥, 0) = 100(𝑥 − x2), 

∂u

∂t
(x, 0) = 0, u(0, t) = u(1, t) = 0, t > 0  Compute u (x, t) for four-time 

steps Take h =  
1

4
. 

4 

5B 
Using Hessian matrix find the extreme values of 

  𝑓(𝑥1,x2)=x1
3+x2

3 + 2x1
2+4𝑥2

2 + 6. 
3 

5C 

Using Newton- Raphson method   

minimize: 𝑓(𝑥1, 𝑥2) = (𝑥1 − √5)
2

+ (𝑥2 − 𝜋)2 + 10.  
Take X0=[6.597  5.891]T. Carryout two iterations. 

3 

 


