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              GOZO COLLEGE 
 
 
 

Half Yearly Examinations for Secondary Schools 2015 
_________________________________________________________________________ 

 

FORM 4                                  PHYSICS                          TIME: 1h 30min  
______________________________________________________________  
 
Name: __________________                                       Class: _________  
 
Answer all questions.  
All working must be shown. The use of a calculator is allowed.  
Where necessary take acceleration due to gravity g = 10m/s2.  

 

Forces W = mg 
 

Motion 

v = u + at s = ut + ½ a t2 

s = (u+v)  t 
   2 

v2 = u2 + 2as 

Average speed = Total distance 
                           Total time 

 

Optics 

    n      =    speed of light (air) 
        speed of light (medium) 

             n   =   real depth 
         apparent depth 

m = hi/ho m = v/u 

Others Area of triangle = ½ b h Area of trapezium = ½ (a + b)h                                                                                      

Waves 
 

v  =  f  λ 
f  =  1 
       T 

 
 

Number  1 2 3 4 5 6 7 8 Total 
Maximum 
mark 

8 8 8 8 8 15 15 15 85 

Actual 
 mark 

         

 

 Total Theory Total Practical Final Mark 

Actual Mark    

Maximum Mark 85 15 100 

 

Track 3 
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SECTION A                                                                           This Section carries 40 marks. 
 

 1. The figure below represents a graph of a water wave.                

 
                   displacement in cm 

   
         2 

 

 
 
           0 
                        0      0.1       0.2        0.3      0.4       0.5       0.6       0.7      0.8     distance in m 

 

 
                  -2 

 

a) Is this wave longitudinal or transverse?         ______________________________ [1] 

 

b) Determine the amplitude of the wave.             ______________________________ [1] 

 

c) What is the wavelength?                                  ______________________________ [1] 

 

d) If the frequency is 10 Hz, what is the velocity of the wave?                                              [2] 
  

___________________________________________________________________ 
 

e) Calculate its periodic time.                                                                                   [1] 
 

___________________________________________________________________ 
 

f) The wave enters a shallow space in which the velocity is reduced.  What change, if any, is there 

in its frequency and wavelength? Underline the correct answer.              [2] 

 
Frequency   -  ( increase , decrease , stays the same ) 

 
Wavelength -  ( increase , decrease , stays the same ) 

 

 

2.   Water waves were set up in a ripple tank. These   

waves hit a boundary at an angle of 45
0
 as shown in 

the following diagram. 

 

a) Continue the rays and mark on the diagram the 

incident and reflected waves.                        [3] 

 

 

 

b) The students now placed a barrier with a gap as shown in the figure below. Draw the waves after 

passing through the gap.       [2] 
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c) What do we call this effect?                                [1] 

______________________________________________ 

 

d) Name one factor that affects the shape of  the  wave   

as it passes through the gap.  [2] 

 

______________________________________________ 

 

 

 

3. Electromagnetic waves can be grouped according to their wavelength and frequency. 
 

 
        

a) Match the following missing waves with the spaces 1 to 4 in the diagram    [2] 
 

(  microwaves , gamma rays , visible rays , ultraviolet rays  ) 

 

1  
 

2  

 

3  
 

4  
 

 

b)  Which type of electromagnetic waves is used to :    [4] 
 

i. Send signals from a T.V. remote control .  ______________________________ 

ii. Sterilize surgical equipment.                      ______________________________ 

iii. Carry information through an optical fibre______________________________ 

iv. Take a picture of  broken bones                  ______________________________ 

c) A spacecraft was sent to photograph the planet Jupiter. If the radio signal takes about 2 hours to 

travel from the spacecraft to Earth with a velocity of 300 000 000 m/s, calculate the distance of 

the spacecraft away from Earth.    [2] 

 

__________________________________________________________________ 
 

__________________________________________________________________ 
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4.   Neil cycles from his home to a friend’s house. It 

takes him 1 hour to get there. He stays for some time 

and then cycles back home.  His motion is plotted as 

a distance – time graph. 
 

a) How far away is his friend’s house? __________[1] 

b) How long did Neill stays at his friend’s house?   

______________________________                   [1]                                      

c) Underline the correct answer.  

Neil cycled (  at a constant speed,  accelerated ) during the first hour.                              [1] 
 

d) How many seconds did Neil take to cycle back home? ___________________________        [1] 

 

e) Calculate his average speed in the return journey in m/s.  [2] 
 

__________________________________________________________________ 
 

f) During which part of the journey was his average speed greatest?                                      [2] 
 

__________________________________________________________________ 
 

5. An object O is placed 3 cm in front of a convex lens of focal length 5 cm as shown  below.  
 

                                 

                                 

                                 

                                 

                                 

                                 

                                 

                                 

                                 

                                 

                                 

                                 

a) On above figure, draw two rays from the top of the object O that meet at the image I.  [2] 
 

b) If each square represents 1 cm, measure the image height              ________________  [1] 
 

c) Find the  image distance                                                                   ________________  [1] 
 

d) Describe two properties of the Image formed.   [2] 
 

___________________________________________________________________ 
 

e) Determine the magnification of the lens.  [2] 

 
___________________________________________________________________ 

 

F F 

O 
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SECTION B                                                                 This section carries 45 marks                                             

6.     a)   Mary got a guitar for her birthday.   

 i. Are the sound waves she produces longitudinal or transverse?  [1] 
 

               ____________________________________________________ 
 

 ii. State how Mary can produce a louder sound.                             [1] 

 

  ___________________________________________________       

b)   Mary connects a microphone to an oscilloscope so that it can be used to detect sound waves.  A 

loudspeaker producing a note of frequency 300 Hz is placed in front of the microphone.  The 

trace obtained on the oscilloscope screen is shown below.                                                                                                                                                  
  
 
 
 
 
                      figure 1                                      figure 2                                     figure 3 

 
i. Explain how a sound wave travels through the air from the loudspeaker to the microphone.  [2] 

 

   ______________________________________________________________________________ 
 

   ______________________________________________________________________________ 
 

ii. If the velocity of sound in air is 330 m/s, what is the wavelength of the sound emitted?         [3] 
 

   ______________________________________________________________________________ 
 

iii. Which figure shows a wave which has the:                                                                                 [2] 

         Highest frequency ______________________ Lowest volume_________________________    

c) Mary increased the loudspeaker frequency to 25000 Hz. Can she hear the sound produced? What 

do we call this type of sound?                                                                                                      [3] 

______________________________________________________________________________ 

d)   The loudspeaker and the microphone are  placed inside a sealed jar. The loudspeaker produces a 

note of 300 Hz. If all the air is pumped out of the jar, draw the trace that is now seen on the 

oscilloscope.  Give a reason for your answer.              [3] 

 

 
 
                                                                                                               Oscilloscope 
                                                             Microphone  
 
             To pump  
                                                                                   
                                                             Loudspeaker  

 
______________________________________________________________________________ 
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7.  A student carried out an experiment to investigate the law of refraction. The student 
measured the angle of incidence i and the corresponding angle of refraction r for a ray of 

light passing through a rectangular glass block.  
 

a) Complete the following diagram to show the path taken by the ray of light as it enters 
and leaves the glass block.             [3] 

 
 
 
 
 
                                                  Glass Block 
                                                    
 
 
 
 
 
 
 
 

b) Indicate on the diagram the angle of incidence and angle of refraction.                    [2] 
 

c) Describe the steps carried out by the student to draw the path of the ray of light 
passing through the glass block.                                                                              [3] 

_________________________________________________________________________ 
 
_________________________________________________________________________ 
 
_________________________________________________________________________ 
 
_________________________________________________________________________ 

 

d) The student repeated this procedure for different values of the angle i. The data 

recorded by the student are shown in the table. 
 

Angle of incidence / io 0 15 25 35 50 60 

Angle of refraction / ro 0 10 16 22 30 35 

 
i. Plot a graph of angle of refraction / ro   (y – axis)  against  angle of incidence / io  

( x –axis) on the graph provided.  Draw the best smooth curve through the 
points.                                                                [5] 

 
ii. From the graph find the angle of refraction when the angle of incidence is 40o .  [2]                      
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8. A cable-operated lift of total 

mass 400 kg moves upwards from 

rest in a vertical shaft.  This graph 

shows how the velocity of the lift 

varies with time.  

 
 

a) Describe the motion of the lift 

between OA and AB.    [2]                                             

                     

   

                      OA  -   ___________________________________ 

 

                      AB  -   ___________________________________ 

  

b)  Calculate the total distance travelled by the lift.                                                   [3] 

                                                                 

_________________________________________________________________________ 
 

_________________________________________________________________________ 
 

c) Calculate the deceleration of the lift.                                                                                          [2] 

 

_________________________________________________________________________ 
 
d) 25 metres above ground level when the lift was at rest, the cables broke, 

what would be the acceleration of the lift?                                    [1] 
 

_____________________________________________________ 
 

e) State the initial velocity of the lift .                                                      [1] 
 

_____________________________________________________ 
 

f) How long will it takes to fall to the ground if the lift was 25 metres above 

ground.                                                                                                 [3]      
   
 ______________________________________________________________  

                                          

_________________________________________________________________________ 
 

g) What will be the lift’s  velocity just before it hits the pavement?                                               [2] 
 

_________________________________________________________________________ 
 

h) Underline the correct word. The final velocity  will be   ( greater    ,  smaller ,  the same ) if a 

heavier lift of mass 500 Kg was used.       [1] 


