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Answer all Questions. 

You are requested to show your working and to write the units where necessary. 

When necessary, take g, acceleration due to gravity, as 10 m/s
2
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1. This question is about energy in a spring. 

 

a. A toy car of mass 150 g is pushed forward by means of a compressed spring on a smooth surface. 

Fill in the blanks with the following words. Each word may be used once only.  

 

potential Joule conservation movement direction force 

 

Work is defined as the product of a 

______________________ and the distance moved in the 

______________________ of the force. The unit of work 

is the ______________________.The work done is 

converted into ______________________energy in the 

spring which is converted into energy of 

______________________ when the spring is released because of the principle of 

______________________ of energy. 

[3 marks] 

 

b. If the speed of the car is 1.2 m/s, how much is the energy stored in the spring? 

 

_________________________________________________________________________________ 

 

_________________________________________________________________________________ 

 

_________________________________________________________________________________

[3 marks] 

 

c. What must be done for the speed of the car to be higher?  

 

_________________________________________________________________________________ 

 

_________________________________________________________________________________

[2 marks] 

 

d. Calculate the momentum of the car. (Neglect air resistance.) 

  

_________________________________________________________________________________ 

 

_________________________________________________________________________________ 

[2 marks] 
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e. The car collides with Car B of mass 0.1 kg which is moving in the opposite direction at a speed 

of 2 m/s. On collision the two cars stick and move together.  

 i. What is the momentum of the Car B before collision? 

 

_________________________________________________________________________________ 

 

_________________________________________________________________________________ 

[2 marks] 

 

ii. What is the total momentum after the collision? 

 

_________________________________________________________________________________ 

 

_________________________________________________________________________________ 

[2 marks] 

 

iii. Hence find the speed of the two cars after the collision. 

 

_________________________________________________________________________________ 

 

_________________________________________________________________________________ 

[2 marks] 

 

 

f. If the cars hit a wall with a force of 2 N, what would be the size of the force the wall exerts on 

the cars?  

 

_________________________________________________________________________________ 

 

_________________________________________________________________________________

[2 marks] 

 

g. Which of Newton’s laws of motion applies in this case? 

 

_________________________________________________________________________________ 

 

_________________________________________________________________________________

[1 mark] 

 

h. Would it make a difference to the estimated force if the wall is covered with a soft material? 

Explain. 

 

_________________________________________________________________________________ 

 

_________________________________________________________________________________ 

[1 mark] 
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2. This question is about induced currents. 

 

A piece of thick copper wire is placed in a magnetic field as shown in the diagram. The ends of the 

wire are connected to an ammeter as shown.  

 
a. Complete the sentences by using the following phrases: 

 

the wire is moved 

along B 

the wire X is 

moved faster 

stronger magnets 

are used 

the wire is moved 

along A 

  

i. A current is produced if: 

 

_________________________________________________________________________________

[1 mark] 

 

ii. Zero current is produced if: 

 

_________________________________________________________________________________

[1 mark] 

 

iii. More current is produced if: 

 

 ___________________________________________________________________________ 

 

 ___________________________________________________________________________ 

 [2 marks] 

 

b. State the law which you applied to give the above answers. 

 

_________________________________________________________________________________ 

 

_________________________________________________________________________________

[2 marks] 

 

 

A 

B 
wire X 

ammeter 
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c. The ammeter is now replaced with a battery. Explain what will happen to the wire X. 

 

_________________________________________________________________________________ 

 

_________________________________________________________________________________

[2 marks] 

 

d. The following is a diagram of a solenoid with an iron core used by a student to attract some iron 

nails.  

 

i. Include in the diagram the type of power supply you would use to produce a direct current. 

[2 marks] 

 

ii. Label the induced poles of the solenoid.          [2 marks] 

 

iii. Draw the magnetic field pattern produced when a current is passing through the solenoid.  

[2 marks] 

 

e. The student found that the solenoid was not strong enough to attract the nails. Suggest two ways 

how the strength of the solenoid may be increased.  

 

_________________________________________________________________________________ 

 

_________________________________________________________________________________

[2 marks] 

 

f. Explain whether connecting the power supply to an a.c supply would affect the magnetic field of 

the solenoid. 

 

_________________________________________________________________________________ 

 

_________________________________________________________________________________

[2 marks] 

 

g. Give TWO everyday uses of electromagnets. 

 

_________________________________________________________________________________ 

 

_________________________________________________________________________________

[2 marks] 
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3. This question is about wave motion. 

 

a. Ms Grech was demonstrating wave motion in 

the laboratory using a slinky spring and a 

length of rope and obtained the following wave 

patterns. 

 

i. Name the wave patterns being produced: 

 

 

P: ______________________    Q: ______________________

   [2 marks] 

 
 

ii. What is being transferred when waves go from one side to the other? 

_________________________________________________________________________________

          (2 marks) 

 

iii. State which pattern represents: 

 

 A sound wave:  ______________________.    

 

 An X-ray:  ______________________.     

[2 marks] 
 

 

b. The following lesson, Ms Grech prepared the apparatus shown in the 

diagram to discuss an important characteristic of sound.  

She first switched on the electric bell. After she turned on the vacuum 

pump so that all the air is removed from the jar.  

 

i. What can the students hear after all the air is removed from the jar?   

 

______________________________________________________________  

 

ii. Can the students still see the bell? 

 

_________________________________________________________________________________ 

[2 marks] 

 

iii.  State if the following statements are True or False.  

 

 Sound waves do not need a medium to travel.   ______________________ 

 Light waves can travel through a vacuum.    ______________________ 

 The electric bell is hung by a string so that it does not fall.  ______________________ 

[3 marks] 

Wave 

Pattern P 

Wave 

Pattern Q 
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c. The following diagram represents the motion of water waves, produced by a vibrating long bar 

passing, from deep water to shallow water. (Diagram not to scale) 

 

 

 

 

 

 

 

 

 

 

 

 

 

i. What is the wavelength of the water wave in the deep water? Give your answer in metres. 

 

_________________________________________________________________________________ 

 

_________________________________________________________________________________

[2 marks] 

 

ii. The long bar makes 40 vibrations in 8 s. Calculate the frequency of the waves produced. 

 

_________________________________________________________________________________

[1 mark] 

 

iii. Calculate the speed of the water wave in the deep water. 

 

_________________________________________________________________________________ 

 

_________________________________________________________________________________

[2 marks] 

 

d. The direction of the boundary is now changed as shown below.  

 

i. Complete the diagram to show the water wave 

in the shallow water.   [2 marks] 

 

ii. Underline the correct word. 

 This phenomenon is called reflection / 

refraction.  

 This change of direction is caused because 

the speed of the wave decreases / increases.  

[2 marks] 

 

 

 

Deep 

water 
Shallow 

water 

Wave motion 

10cm 

Boundary 

Deep water Shallow water 

Wave motion 
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4. This question is about pressure. 

 

A submarine X is travelling at a depth of 64 m below the surface of the 

sea. The density of seawater is 1050 kg/m
3
 and atmospheric pressure is 

100,000 Pa.  

 

a. Calculate: 

i. the pressure on the submarine due to the seawater only at a depth of 64 m; 

 

_________________________________________________________________________________ 

 

_________________________________________________________________________________

[3 marks] 

 

ii. the total pressure exerted on the submarine at the same depth. 

 

_________________________________________________________________________________ 

 

_________________________________________________________________________________

[2 marks] 

 

iii. Two other submarines Y and Z are travelling at a depth of 50 m and 110 m respectively. 

Compare the pressure exerted by the seawater on submarine X with that of submarines Y and 

Z? 

 

_________________________________________________________________________________ 

 

_________________________________________________________________________________ 

[2 marks] 

 

 

b. The figure shows the hatch found at the top of the submarine. The hatch has an 

area of 0.6 m
2
. Assuming that the hatch is also at a depth of 64 m calculate the 

downward force exerted by the seawater on the horizontal hatch. 

 

___________________________________________________________________ 

 

_________________________________________________________________________________

[2 marks] 

 

c. The submarine uses ultrasound waves to detect obstacles. 

i. Give two characteristics of ultrasound waves.  

 

_________________________________________________________________________________ 

 

_________________________________________________________________________________

[2 marks] 

 

X 



SEC24/2B.15m 

DO NOT WRITE ABOVE THIS LINE 

 

 

Page 9 of 12 
 

20 

ii. These waves are produced by a vibrating source and transmitted through the seawater. Indicate 

the correct sequence of events which explain how these waves are transmitted by writing the 

numbers 2, 3 or 4 in the space provided. 

 

 ___ vibrating molecules hit other molecules 

 ___ a longitudinal wave is formed and energy can flow  

   1    vibrating source makes the molecules in water vibrate 

 ___ the vibrations are passed on from one molecule to many others 

[3 marks] 

  

d. The submarine sends an ultrasound pulse. When it hits an obstacle, it is 

reflected back and detected by the submarine’s equipment. The time taken 

for the pulse to come back to the submarine is 0.07 s. 

i. If the speed of sound in water is 1,480 m/s, calculate the distance 

between the submarine and the obstacle.  

 

______________________________________________________________ 

 

______________________________________________________________ 

[2 marks] 

 

ii. Give one other use of ultrasound. 

 

_________________________________________________________________________________ 

[1 mark] 

 

iii. On a particular occasion, the submarine received two different pulses. Suggest a possible 

explanation for this. 

 

_________________________________________________________________________________ 

 

_________________________________________________________________________________ 

[1 mark] 

 

 

iv. State one advantage and one disadvantage of ultrasound over X-rays. 

 

_________________________________________________________________________________ 

 

_________________________________________________________________________________ 

[2 marks] 
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5.  This question is about circuits.  

The circuit shows a wire AB 2 m long. It is connected in series 

with a 2 V battery and a resistor of resistance of 2 Ohms. 

  

a. The resistance of the wire is 4 Ohms. Calculate the total 

resistance in the circuit. 

 

_____________________________________________________ 

                  [1 mark] 

 

b. Calculate the reading on the ammeter. 

 

_________________________________________________________________________________ 

 

_________________________________________________________________________________ 

[2 marks] 

 

c. Another identical wire CD is placed in parallel with wire AB. 

i. Draw in the circuit above, how you would connect the wire CD.        [1 mark] 

 

ii. Calculate the combined resistance of the two wires. 

 

_________________________________________________________________________________ 

 

_________________________________________________________________________________ 

[1 mark] 

 

iii. Calculate the total resistance of the circuit. 

 

_________________________________________________________________________________ 

 

_________________________________________________________________________________ 

[1 mark] 

 

d. State and explain if the resistance of the wire AB will increase, decrease or remain the same, 

when it is replaced by: 

i. a longer wire of the same cross-sectional area; 

 

_________________________________________________________________________________ 

[2 marks] 

 

ii. a thicker wire of the same length. 

 

_________________________________________________________________________________ 

[2 marks] 

 

 

 

A B 
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iii. a wire of same thickness and length but of a different metal.  

 

_________________________________________________________________________________ 

[1 mark] 

 

e. Anemometers are measuring instruments used to measure wind speed. Hot 

wire anemometers use a very fine wire electrically heated up to some 

temperature above room temperature. Air flowing past the wire has a 

cooling effect on the wire. As the electrical resistance is dependent upon 

the temperature of the metal, a relationship can be obtained between the 

resistance of the wire and the flow speed. 

 

i. State the relationship between Resistance and Temperature. 

 

______________________________________________________________ 

               [1 mark] 

 

ii. Deduce the relationship between Wind Speed and Resistance of wire. 

 

_________________________________________________________________________________ 

[1 mark] 

 

In each of the circuits in this experiment, the wind speed detector is the tungsten filament of an 

ordinary torch bulb, from which the glass cover has been removed. 

 

You are provided with the tungsten filament, an Ammeter, a Voltmeter and a power supply.  

iii. Draw a circuit diagram of the above apparatus and include the tungsten filament as a small 

rectangular box marked with a letter T.         [3 marks] 

 

 

 

 

 

 

 

iv. Number the following steps used in order to investigate the relationship between wind speed 

and the resistance of the wire. The first one has been done for you.      [4 marks] 

 

The Resistance of the tungsten filament is found using the formula R=V/I when the fan 

is not yet switched on. 

 

The above step is repeated in turn with the fan setting 2 and 3.  
 

A power supply is connected in series with an Ammeter and the tungsten filament. 1 

The fan is placed in front of the tungsten filament and set on the first wind setting and 

the Resistance is found. 

 

A Voltmeter is connected in parallel with the tungsten filament. 
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