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21 The graph shows the variation in extension with force for a sample of rubber. 
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The top line shows the variation in extension as a force is applied. 
 

The bottom line shows the variation in extension as the force is removed. 
 

What is represented by the area between the two lines? 

A the work done as the force is applied 

B the work done as the force is applied minus the work done as the force is removed 

C the work done as the force is removed 

D the work done as the force is removed plus the work done as the force is applied 
 
 
22 Two identical springs have the same spring constant k. The springs are connected in parallel. 

The length of the unstretched springs is x. 
 

A force F is applied to the spring combination. The length of the springs is now y. 
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Both springs are deformed within their limits of proportionality. 
 

Which expression gives the elastic potential energy stored in one of the springs? 
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23 Which expression gives the formula for the spring constant? 
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23 A uniform metal wire of length L and diameter d has spring constant k. 
 

What is the Young modulus of the metal? 
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24 An aircraft produces a sound at a frequency of 30.0 Hz. 
 

The speed of sound in air is 330 m s–1. 
 

The aircraft is directly in front of the stationary observer and travels in a straight line towards or 
away from the observer. 

 
The observer hears the sound from the aircraft at a frequency of 20.0 Hz. 

 
What is the speed and direction of the aircraft? 

 
 speed / m s–1 direction 

A 110 away from observer 

B 110 towards observer 

C 165 away from observer 

D 165 towards observer 
 
 
25 Which statement about longitudinal and transverse wave motion for a progressive wave is 

correct? 

A All transverse and longitudinal waves require a medium for propagation. 

B All transverse waves travel at the same speed, but longitudinal waves can travel at different 
speeds. 

C In both transverse waves and longitudinal waves, a particle with zero displacement has a 
maximum speed. 

D In a longitudinal wave there is a net movement of particles in the direction of travel of the 
wave, but there is no net movement of particles in a transverse wave. 

 
 
26 The diagram shows a progressive transverse wave on a stretched string at one instant in time. 
 

One point on the string is labelled X. 
 

Which point on the string is 270° out of phase with X? 
 

A B

C
X

D
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21 The force–extension graph for a metal wire is shown. 
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Which quantity is represented by the area under the graph? 

A power transferred to the wire 

B temperature increase in the wire 

C time taken for the wire to extend 

D work done on the wire 
 
 
22 A wire of length L0 is attached at one end to a fixed point. A tensile force is applied to the other 

end so that the wire extends and has a new length L1. 
 

What is the strain of the wire? 
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16 In which situation is the least amount of energy transferred? 

A A student and a motorcycle of total mass 80 kg come to rest from a speed of 2.0 m s–1. 

B A student of mass 50 kg falls a vertical distance of 2.0 m. 

C A student pushes a car with a horizontal force of 70 N for a horizontal distance of 2.0 m. 

D A student switches on a 70 W lamp for 20 s. 
 
 
17 What is the definition of strain? 

A extension per unit cross-sectional area 

B extension per unit original length 

C force per unit cross-sectional area 

D force per unit extension 
 
 
18 A spring of unstretched length 0.10 m is suspended vertically from a support. 
 

A weight of 2.0 N is attached to the bottom of the spring and its length increases to 0.15 m. 
 

An additional weight of 4.0 N is then added to the bottom of the spring. 
 

The spring obeys Hooke’s law. 
 

How much extra elastic potential energy is stored in the spring due to the addition of the 4.0 N 
weight? 

A 0.067 J B 0.13 J C 0.20 J D 0.40 J 
 
 
19 Two progressive waves meet at a fixed point P. The variation with time of the displacement of 

each wave at point P is shown in the graph. 
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What is the phase difference between the two waves at point P? 

A 45 B 90 C 135 D 180 
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