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SMA 3404 – NUMERICAL ANALYSIS II 

 
DATE: OCTOBER  2020         TIME: 2 HOURS 

INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30 MARKS) 

a) With the following system of linear equations, set up the Gauss-Seidel iteration scheme for 

solution. Iterate two times using �� � 0.4, �� � 1.6, �� � 0.4   (8 Marks) 

 3� 
 2� � 4.5 

                            2� 
 3� � � � 5 

                           �� 
 2� � 0.5 

b) Using Taylor’s series method, obtain y(0, 1) given that 
��

��
� 3� 
 ��, ��0� � 1(10 Marks) 

c) Find the least square line � � � 
 �� for the data;     (8 Marks) 
x -2 -1 0 1 2 
y 1 2 3 3 4 
 

d) Solve the equation �� 
 � � 1 � 0 with initial conditions � � 0, � � 0 by Euler’s algorithm 
and tabulate the solutions at x=0.1, 0.2.      (4 Marks) 

QUESTION TWO (20 MARKS) 

Use the Runge-Kutta fourth order method to find y(0,2) with h=0.1 for the initial value problem. 

�� � �� 
 ��½, ��0� � 1        (20 Marks) 
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QUESTION THREE (20 MARKS) 

a) The data below was obtained in a calibration test of the discharge of water through an 
orifice. 
Head ,H 2.2 1.8 1.4 1.1 0.8 0.6 
Quantity ,Q 8.9 8.03 7.23 6.4 5.5 4.85 
 
The law connecting H and Q has the form Q � ���. Find the law.  (11 Marks) 

b) Find the least squares fit of the form � � � 
 ��� to the following data; (9 Marks) 

x -1 0 1 2 
y 2 5 3 0 

QUESTION FOUR (20 MARKS) 

a) Solve the Poisson’s equation 
 !"

 �!



 !"

 �!
� 8���� for the mesh of the figure below with 

u(x,y)= 0 , on the boundary and mesh length= 1    (13 Marks) 

 

 

 

 

 

  

 

 

Given that � ′ � � � �$ � 0, y(0) =1,compute y(0.2) by Euler’s method taking h=0.01(7 Marks) 

QUESTION FIVE (20 MARKS)  

Solve the following system of linear equations to two decimal places using the Jacobi’s iterative 
scheme          (20 Marks) 

3�% 
 �� 
 3�$ � 17 

�%3�% 
 �� 
 3�$ � 17 

2�% � �� 
 8�$ � 12 


