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18.	 A wave is travelling through a medium. The variation with time t of the displacement d of a particle 
in the medium is shown.
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What is the frequency and the amplitude of the wave?

Frequency / Hz Amplitude / nm

A. 4.0 × 10-3   5.0

B. 250   5.0

C. 4.0 × 10-3 10.0

D. 250 10.0
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19.	 An object performs simple harmonic motion with frequency  f . The distance between the extreme 
positions at which the object is at rest is b. 

b

O

extreme
position

extreme
position

What is the speed of the object when it is halfway between its equilibrium position O and 
its extreme position?

A.	 1
4
�� f b  

B.	 1
2
�� f b

C.	 3
4
�� f b

D.	 3
2
�� f b  
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16.	 A mass–spring system oscillates in simple harmonic motion with maximum elastic potential 
energy E. The mass is tripled and the amplitude is doubled.

What is the new maximum elastic potential energy of the system?

A.	 4
3

E

B.	  4E

C.	  6E

D.	  12E

17.	 A transverse wave of period 20 ms travels through a medium. The graph shows the variation of 
particle displacement with distance for the wave.
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What is the average speed of the particle motion and the direction of particle motion relative to the 
direction of the wave travel during one cycle?

Average speed of particle / m s-1 Direction of particle motion

A. 8 parallel

B. 8 perpendicular

C. 10 parallel

D. 10 perpendicular
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18.	 An ultraviolet wave is travelling in a vacuum.

What is the frequency and the nature of the wave?

Wave frequency / Hz Nature of the wave

A. 1015 transverse

B. 1015 longitudinal

C. 10-7 transverse

D. 10-7 longitudinal

19.	 A fifth-harmonic standing wave is formed in a pipe of length 25 cm that is closed at both ends.

What two points along the pipe have a phase difference of π ?

A.	 2 cm and 7 cm

B.	 4 cm and 21 cm

C.	 7 cm and 9 cm

D.	 11 cm and 14 cm

20.	 For a lightly damped oscillation…

A.	 the amplitude goes to zero within one period of oscillation.

B.	 the oscillation frequency does not change with time.

C.	 energy is transferred from the oscillation as quickly as possible.

D.	 the oscillation frequency equals the undamped oscillation frequency.
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18.	 An ultraviolet wave is travelling in a vacuum.

What is the frequency and the nature of the wave?

Wave frequency / Hz Nature of the wave

A. 1015 transverse

B. 1015 longitudinal

C. 10-7 transverse

D. 10-7 longitudinal

19.	 A fifth-harmonic standing wave is formed in a pipe of length 25 cm that is closed at both ends.

What two points along the pipe have a phase difference of π ?

A.	 2 cm and 7 cm

B.	 4 cm and 21 cm

C.	 7 cm and 9 cm

D.	 11 cm and 14 cm

20.	 For a lightly damped oscillation…

A.	 the amplitude goes to zero within one period of oscillation.

B.	 the oscillation frequency does not change with time.

C.	 energy is transferred from the oscillation as quickly as possible.

D.	 the oscillation frequency equals the undamped oscillation frequency.
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21.	 The diagram below shows a snapshot of a transverse wave on a rope. Points P and Q are two 
points on the rope at a position shown in the diagram. The subsequent motion of P is upwards.

Q

P

What is the direction of motion of Q and the direction of travel of the wave?

Direction of motion of Q Direction of travel of the wave

A. Upwards Left to right

B. Downwards Left to right

C. Upwards Right to left

D. Downwards Right to left

22.	 The diagram shows wavefronts of light incident on an air–glass boundary. 

The angle between the incident wavefront and the normal, N, is θ. 

N

air

glass

θ

Which of the following gives the correct expression for the refractive index of the glass, where r is 
the angle of refraction?

A.	 sin
sin

θ
r

B.	
sin

sin
90 �� ��

r

C.	 sin
sin

r
θ

D.	 sin
sin

r
90 �� ��
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17.	 A force F acts on a particle. The displacement of the particle is x. Which variation of F with x results 
in simple harmonic motion?

A. F

x0
0

B. F

x
0

0

C. F

x0
0

D. F

x0
0

18.	 The graph shows how the displacement of a wave varies with the position  x  along the wave. 
The wave travels towards positive  x .

At the instant shown, which point along the wave has the maximum positive velocity?

A.

B.

C.

D. x

displacement
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19.	 Two loudspeakers are driven in phase and emit sound of the same frequency. A minimum intensity 
of sound is detected at point P. 

P is 4.0 m from one loudspeaker and 4.6 m from the other.

P

4.0 m

4.6 m

What is a possible wavelength of the sound?

A.	 20 cm

B.	 30 cm

C.	 40 cm

D.	 60 cm

20.	 Monochromatic light of wavelength λ is incident normally on a diffraction grating. The adjacent 
lines of the diffraction grating are separated by a distance of 2.8 λ. How many diffraction maxima 
are present in the transmitted light?

A.	 2

B.	 3

C.	 5

D.	 7
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18.	 An electromagnetic wave has a wavelength that is about the size of the diameter of an atom.

What region of the electromagnetic spectrum does the wave belong to?

A.	 Infrared

B.	 Visible light

C.	 Ultraviolet

D.	 X-ray

19.	 A particle undergoes simple harmonic motion of period T. At time t = 0 the particle is at its 
equilibrium position.

What is t when the particle is at its greatest distance from the equilibrium position?

A.	 T
8

B.	 T
2

C.	 3
4
T

D.	  T


