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DATE: OCTOBER 2020                                                                                   TIME: 2 HOURS 
 
INSTRUCTIONS: Answer question one and any other two questions 
 

QUESTION ONE (30 MARKS) 

a) Differentiate between a compiled and interpreted programming language citing 

examples of each         (6 marks) 

b) Explain the role of the following software in a computer system 

i. Operating system        (2 marks) 

ii. Compiler         (2 marks) 

c) Give a pseudocode to determine the maximum integer value that can be stored in your 

computer          (4 marks) 

d) Give an algorith for determining the machine precision for your computer  (4 marks) 

e) Use the two segment trapezoidal rule to estimate the following integral 
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f) Give an algorithm for integrating a function using Simpson’s 3/8 rule (6 marks) 

g) Write a python code that plots the graph of the following function  
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Your graph should have a title and labelled axis    (4 marks)

        

    QUESTION TWO (20 MARKS) 

a) Write a python code that solves the following equation and prints the value of x  

(6 marks) 
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b) Consider the matrix 
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Where you are free to use any values you want for βα and . Use a numerical 

eigenproblem solver to show that the eigen values and eigenvectors are complex 

conjugates 
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The radioactive decay activity can be modelled by the following differential 

equation S
dt

ds λ−=                   (2.1) 

Where S is the number of surviving parent nuclei 

λ is the decay rate and t is time. Given that at 100:0 == St and that 

01.0−=− λ . Write a python code that determines the half life of the decay 

process and plots a graph of S against t with values of t ranging from 0 to half 

life. Choose a time step=1.0      (6 marks) 

Hint: use Euler’s method to solve equation 2.1    
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     QUESTION THREE (20 MARKS) 

a) The potential of a particle in a quantum well is given by the following equation 
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As can be shown in quantum mechanics, the energies of the bound states 

OEE B <−=  within this well are solutions of the transcendental equations 
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  Where even and odd refer to the symmetry of the wave function. Here we have 

chosen units such that 1012,1 OVandmt ==    

i. Write a python code to plot the graph of equation(3a) give 22 <<− x  

         (5 marks) 

             ii.  Write a python code that uses bisection method to find bound. State energies                          

BE  for even functions, that is the solution to equation (3b)    (10 marks)  

 iii. What happen when the potential well is made deeper (by changing the 10 to 20 and 

30 in equation (3b)?         (5 marks) 

                                                                

QUESTION FOUR (20 MARKS) 

a) The following equation gives an expression for a discharging capacitor that is 

discharging through a resistor whose value R=300Ω 
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Given that fC µ200= and the initial potential difference cross the plates of the 

capacitor .10VV =  Write a python code that plots a graph of t against q(t) for values of 

t=0 to 100 in increments of 1 second. The axis of the graph should be labelled and the 

title included         (10 marks) 

b) Write a python code that simulates a fair coin being tossed 1000 time. The program 

should output the result of each toss (Head/Fail) and finally give the total number of 

obtained Heads and Tails. Hint: use random number generator to simulate a Head if the 

generated random number is greater than or equal to 0.5. otherwise the outcome is a 

tail          (10 marks) 


