
 
Instructions to candidates 
Answer questions ONE and any other TWO questions. Question one carries 30 MARKS while 
each of the other questions carries 20 MARKS 
 

QUESTION ONE (30 MARKS) 

a). Briefly define a wave                                                                                                      (1 mark) 
b). What is Simple Harmonic Motion?                                                  (1 mark) 
c) Outline separately the conditions for both constructive and destructive interference to occur...              
.                                                                                                                                           (2 marks) 
d) What are ‘Beats’ as applied to superposition of waves                                               (1 mark) 
e). Three sources of sound of frequencies 400, 401 and 402 of equal intensities are sounded 
together. Calculate the number of beats per second (6 marks) 
f). Outline the main condition for the formation of stationary wave (1 mark) 
g). State the Fourier Theorem (1 mark) 
h) State the principle of superposition as applied to waves                                                 (1 mark) 
i) A mass at the end of a horizontal spring is stretched 0.1 m from its equilibrium position and 
then released. It takes 0.75 s to move through its equilibrium position to its extreme position in 
the opposite direction. What is?  

i. The amplitude                                                                                                          (1 mark) 
ii.  The period                                                                                                                (1 mark) 
iii.  The frequency of the motion                                                                                    (1 mark) 
iv. If the force constant of the spring is 4 N/m, what is the initial energy of the system 

.                                                                                                                                           (2 marks) 
j) A simple Harmonic wave travelling in the positive x-direction has velocity 330 m/s and 
amplitude 2.50 cm. If the frequency of the wave is 660 Hz. Determine  

i. The equation of wave (2 marks) 
ii.  The equation of the particle velocity (2 marks) 
iii.  The equation of the particle acceleration taking origin at x=0  (2 marks) 

k) A progressive harmonic wave travelling in a string is given by the equation: 
)0.41.0(10 t xCosy −=  

wherex  and y  are expressed in cm and time in seconds . Calculate the following parameters of 
the wave motion: the amplitude, frequency, velocity and wavelength of the waves (5 marks) 
 

QUESTION TWO (20 MARKS) 

a).A 0.5 kg mass moves in simple harmonic at the end of a horizontal spring of force constant 
2.0 N/m. 

i. What is the period of the motion?                                                                          (1 marks) 
ii.  If the amplitude is 0.1 m, what is the equation for the displacement at any instant of time 

t?                                                                                                                            (2 marks) 
iii.  What is the equation for the acceleration of the mass as a function of time?        (2 marks) 

b) A certain spring hangs vertically. When a body of mass 1.65 kg is suspended from it, its 
length increases by 7.33 cm. The spring is then mounted horizontally, and a block of mass 2.43 
kg is attached to the spring. The block is free to slide a long a frictionless horizontal surface. 
 
 



 

i. What is the force constant of the spring?                                                               (1 marks) 
ii.  What is the magnitude of the horizontal force required to stretch the spring by a distance 

of 11.6 cm?                                                                                                             (2 marks) 
iii.  With what period will it oscillate?                                                                          (2 marks) 

c). By using a clearly well labeled diagram, illustrations and equations, show that for small 
values of θ , a simple pendulum executes simple harmonic motion                                (10 marks) 
 
drop to one- half of its initial value?                                                                                  (7 marks) 
 

QUESTION THREE (20 MARKS) 

a) Show that a one dimensional wave satisfies wave equation                                         (10marks) 
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b) A mass of 0.2 kg is attached to the lower end of a light helical spring and produces an 
extension of 5.0 cm. Calculate 

i. The force constant of the spring                                                                             (2 marks) 

The mass is now pulled down a further distance and released. Calculate  

ii.  The period of subsequent oscillations                                                                    (2 marks) 
iii.  The maximum value of the acceleration during the motion (Assume g=10m/s2)  (2 marks) 

c) A body of mass 0.1 kg oscillates in Simple Harmonic with amplitude of 5.0 cm and with a 
frequency of 0.5 Hz. Calculate the minimum and maximum values of its Kinetic energy. State 
where these occur?                                                                                                             (4 marks) 
 

QUESTION FOUR (20 MARKS) 

a) A man enters a tall tower, needing to know its height. He notes that a long pendulum extends 
from the ceiling almost to the floor and that its period is 15.5 s. 

i. How tall is the tower?                                                                                             (3 marks) 
ii.  If this pendulum is taken to the moon, where the free- fall acceleration is 1.67 m/s2 m, 

what is the period there?                                                                                         (3 marks) 

b) The vibrations of a string of length 60 cm fixed at both end are represented by the equation: 
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wherex  and y are in cm and t in sec.  

i. What is the maximum displacement at cm x 5= ?         (3 marks) 
ii.  Where are the nodes located along the string? (3 marks) 
iii.  What is the velocity of the particle at cm x 5.7=  and at  sect 25.0=      (4 marks) 
iv. Write down the equations of the component waves whose superposition gives the above 

wave                                                                                              (4 marks) 


