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UNIVERSITY EXAMINATIONS 2019/2020  

THIRD YEAR SPECIAL/SUPPLEMENTARY EXAMINATIONS FOR BACHELOR OF 
SCIENCE (PHYSICS OPTION)  

 
SPH 3354: COMPUTATIONAL PHYSICS 

 
DATE: JANUARY 2021          TIME: 2 HOURS 

INSTRUCTIONS: Answer question One and any other two questions 

 
 
QUESTION 1 (30 MARKS) 
 

a) Define the following terms 
i. Machine precision           (2marks) 
ii.  Round off errors               (2marks) 
iii.  Algorithm error                (2marks) 

b) Give an algorithm in form of a pseudo code for testing the underflow and overflow limits (within 
a 
factor of 2) of a compute.                                                                                          

c) Use the two-segment trapezoidal rule to estimate the integral of 
 f(x) = 2+ 25x −20x2 + 60 
from a = 0 to b = 5 and estimate the error in the answer above    (3 marks)                                                             

 
d)  Give an algorithm for executing multiple-segment trapezoidal rule   (3 marks)                                            

 
e) Explain the role of an operating system in a computer system   (2 marks)                                                                     

 
f) I. Give the pseudocode for integrating a function using Simpson’s 3/8 rule (2marks) 

                        
 
II. Use Simpson’s 3/8 rule to integrate         (4marks)                           
                                                                                              

f(x) = 0.2 + 25x −20x2 +60 
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from a = 0 to b = 5.                               
g) Use Euler’s method to numerically solve the following ODE          (6marks)                                              

��/�� �  �2�3 
  12�2 � 20� 
  8.5 
               from x = 0 to x = 4 with a step size of 0.5. The initial condition at x = 0 is y = 1. 

h) Write a python program for graphing both of the following functions on a single figure, the range 
of x should be between -10 and +10 with intervals of 0.01. The graphs should be in different 
colours.  

(i)  x4e-2x 
(ii)  (x2e-xsin(x2))2 

Make sure your figure has legend, range, title, and axis labels.                                   (4marks) 
 
QUESTION 2: (20 MARKS) 

Write a python program for graphing both of the following functions on a single figure, the range 
of x should be between -10 and +10 with intervals of 0.01. The graphs should be in different 
colours.  

(iii)   x4e-2x 
(iv) (x2e-xsin(x2))2 

Make sure your figure has legend, range, title, and axis labels.                                   (20marks) 
 
 
QUESTION 3: (20 MARKS) 
Write a vpython program for animating an oscillating spherical object (ball) attached to a spring. 
Use the following parameters in use code. 
Mass of the ball = 0.1 kg 
Spring constant = 11 N/cm 
 
QUESTION 4 (20 MARKS) 

a. Write a python program that generates and prints 50 random integers, each between 3 and 
6.          (6marks) 
                                                                                                                                               

b. Identify and rectify the error in the following python code     (6marks)                                           
 

grade = eval(input('Enter your score: ')) 
if grade>=90: 
print('A') 
if grade>=80 and grade<90: 
print('B') 
if grade>=70 and grade<80: 
print('C') 
if grade>=60 and grade<70: 
print('D') 
if grade<60: 
print('F') 

c. A projectile thrown vertically at some initial velocity �� has position: 
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y�t� �  yi 
 v�t �  
1

2
gt�, 

 
where g = 9:8 m/s2. Write a Python program that creates two lists, one containing time 
data (50 data points over 5 seconds) and the other containing the corresponding vertical 
position data for this projectile. The program should ask the user for the initial height �� 
and initialvelocity��, and should plot the projectile take.    (8marks) 

 


