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28 A student carries out a double-slit experiment using a laser emitting red light of wavelength of 
680 nm. The light is incident normally on a double slit. 

 
The diagram shows part of the pattern of bright fringes visible on a screen at a distance of 2.4 m 
from the slits. The distance across five bright fringes is measured as 34 mm. 

 
34 mm

 
 

What is the slit separation? 

A 8.5  10–3
 m B 2.4  10–

 
4

 m C 1.9  10–
 
4

 m D 4.8  10–5
 m 

 
 
29 The diagram shows a stationary wave on a stretched spring at an instant in time. 
 

P
Qstretched

spring

 
 

Two particles on the spring, P and Q, are shown. 
 

Which statement about the vibrations of P and Q is correct? 

A They have different frequencies. 

B They have the same amplitudes. 

C They have different periods. 

D They are always in phase. 
 
 
30 Green laser light passes through a diffraction grating and forms an interference pattern. 
 

The diffraction grating contains 400 lines per mm. 
 

The wavelength of the laser light is 550 nm. 
 

What is the highest order diffraction maximum produced by the grating? 

A 4 B 5 C 8 D 9 
 
 
31 There is a potential difference V across a resistor of resistance R. The current in the resistor is I. 
 

Which equation gives the power P dissipated by the resistor? 

A P = V 
2I B P = 

I

2
 V  C P = V 

2R D P = 
R

V 2
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27 A moving source emits sound of frequency 1200 Hz. 
 

A stationary observer hears sound of frequency 960 Hz. The speed of the sound is 340 m s–1. 
 

What could be the velocity of the source? 

A 68 m s–1 directly away from the observer 

B 68 m s–1 directly towards the observer 

C 85 m s–1 directly away from the observer 

D 85 m s–1 directly towards the observer 
 
 
28 A light wave passes through a single slit and a diffraction pattern forms. 
 

What happens to the frequency and the speed of the wave when it is diffracted? 
 

 frequency speed 

A decreases increases 

B increases decreases 

C no change decreases 

D no change no change 
 
 
29 The equation n = d sin  can be used with a diffraction grating to find the wavelength of visible 

light. 
 

Which quantity is not correct for use in this equation? 
 

 symbol quantity 

A d distance from grating to screen 

B  wavelength of light 

C n order of intensity maximum 

D  diffraction angle of intensity maximum 
 
 
30 Two progressive sound waves move in opposite directions and superpose to form a stationary 

wave. 
 

Which statement describes an antinode of this stationary wave? 

A a position where the phase difference between the two waves is always 0° 

B a position where the phase difference between the two waves is always 180° 

C a position where the stationary wave has maximum amplitude 

D a position where the stationary wave has minimum amplitude 
 

A-Level Physics: w25 14

13  
 

© UCLES 2025 9702/14/O/N/25 [Turn over 

26 For a progressive transverse wave, what describes the term diffraction? 

A the change in observed frequency of a wave due to a movement of the wave source 

B the spreading of a wave as it passes through a gap or around an obstacle 

C when oscillations of a wave are confined to one plane 

D the resultant displacement of two waves is equal to the sum of the displacements of the 
individual waves when the waves meet 

 
 
27 An aircraft flies at a velocity vs directly away from a stationary observer. 
 

The aircraft emits a sound of constant frequency. 
 

The speed of sound in air is v. 
 

The frequency of the sound heard by the observer on the ground is 500 Hz. 
 

The speed of the aircraft is increased so that it flies away from the observer at a greater velocity. 
 

The observer now hears a sound of frequency 250 Hz. 
 

Which expression gives the new velocity of the aircraft? 

A 2(v + vs) B 
2
+ svv

 C 2vs + v D 2vs – v 

 
 
28 What may be observed with light waves but not with sound waves? 

A diffraction 

B interference 

C polarisation 

D reflection 
 
 
29 A wire is fixed at both ends and is vibrated by a source of frequency f. A stationary wave is 

formed on the wire with a total of two antinodes. 
 

The frequency of the source is increased to 3f and a new stationary wave is formed. 
 

What is the total number of antinodes on the new wave? 

A 4 B 5 C 6 D 9 
 
 
30 A parallel beam of red light of wavelength 700 nm is incident normally on a diffraction grating that 

has 400 lines per millimetre. 
 

What is the total number of intensity maxima from the grating? 

A 6 B 7 C 8 D 9 
 

1
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4 (a) State the principle of superposition.

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]

 (b) An electromagnetic wave of wavelength 0.026 m in free space is incident normally on an 
aluminium sheet, as shown in Fig. 4.1.

electromagnetic

wave

aluminium

sheet

transmitter

Fig. 4.1

  The wave reflects at the aluminium sheet and a stationary wave is formed in the region 
between the transmitter and the sheet.

  (i) Explain how the stationary wave, including its nodes and antinodes, is formed.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [3]

  (ii) Calculate the frequency of the electromagnetic wave.

 frequency =  .................................................... Hz [2]

  (iii) State the principal region of the electromagnetic spectrum to which the wave belongs.

 .....................................................................................................................................  [1]
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  (iv) Determine the distance between a node and an adjacent antinode.

 distance =  .....................................................  m [1]

 [Total: 9]
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27 Which wavelength of electromagnetic radiation in free space could be green light? 

A 4.9  10–9
 m B 6.6  10–9

 m C 5.5  10–7
 m D 8.6  10–7

 m 
 
 
28 Which group contains only waves that can be polarised? 

A infrared waves, radio waves, sound waves 

B visible light waves, microwaves, radio waves 

C visible light waves, radio waves, sound waves 

D microwaves, visible light waves, sound waves 
 
 

29 One wave has an amplitude of 2A. A second wave has an amplitude of .
2
A  The waves are 

otherwise identical. 
 

The two waves travel in opposite directions and overlap. 

What is the ratio ?
 wavecombined of amplitude minimum
 wavecombined of amplitude maximum  

A 
2
3  B 

3
5  C 

2
5  D 4 

 
 
30 Light of wavelength 680 nm is incident normally on a diffraction grating with 450 lines mm–1. 
 

What is the angle of diffraction of the second-order maximum in the diffraction pattern that is 
produced? 

A 1.8° B 3.5° C 18° D 38° 
 
 
31 A hollow tube is closed at one end and open at the other. 
 

A stationary sound wave of the lowest possible frequency, 820 Hz, is produced in the tube. 
 

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

What is the length of the tube? 

A 10 cm B 20 cm C 40 cm D 160 cm 
 
 
32 Which expression gives the definition of resistance? 

A current divided by potential difference 

B current multiplied by potential difference 

C potential difference divided by current 

D resistivity multiplied by length 
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24 A teacher removes the turntable from a microwave oven and places a bar of chocolate in the 
oven. She then switches the oven on for a short time. 

 
A stationary wave is formed in the oven. 

 
When the chocolate is removed, the teacher observes that there are two small sections of melted 
chocolate 6.0 cm apart with unmelted chocolate in between. 

 
Each section of melted chocolate is located at an antinode. 

 

6.0 cm

melted
chocolate

 
 

Assume that the speed of the microwaves is 3.0  108
 m s–1. 

 
What is the frequency of the microwaves emitted by the oven? 

A 25 MHz B 50 MHz C 2.5 GHz D 5.0 GHz 
 
 
25 A sound wave travels from the left to the right. 
 

The graph shows the variation of the displacement to the right of particles in the sound wave with 
distance, at one instant. 

 
Which letter represents the centre of a compression? 

 

0
0

displacement
to right

distance

A

C

B D
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29 A student uses a diffraction grating to determine the wavelength of visible light from a source. 
 

The diffraction grating has 300 lines per mm. The student measures the angle   of each order n 
of the intensity maxima. A graph of n against sin   is plotted. The line of best fit for the plotted 
points is shown and has gradient G. 

 

0
0

n

sin�  
 

Which expression represents the wavelength, in m, of the visible light in terms of G? 

A 3  105
 G B 3.3  10–6

 G C 
G

6–10  3.3   D 
G

300  

 
 
30 Two waves meet. 
 

What is not a necessary condition for the waves to produce a stationary wave? 

A They must be of the same type. 

B They must have the same period. 

C They must have the same wavelength. 

D They must travel in the same direction. 
 
 
31 Light of a single wavelength is incident normally on a double slit. Interference fringes are 

observed on a screen. 
 

The distance from the double slit to the screen is 0.60 m and the fringe separation is 1.8 mm. 
 

The distance from the double slit to the screen increases by 0.90 m. 
 

What is the new fringe separation? 

A 1.2 mm B 2.7 mm C 4.5 mm D 5.4 mm 
 
 
32 A wire is made from a metal of constant resistivity. There is a constant current in the wire. 
 

Which statement about the potential difference across the wire is correct? 

A It is directly proportional to the length of the wire. 

B It is inversely proportional to the length of the wire. 

C It is directly proportional to the diameter of the wire. 

D It is inversely proportional to the diameter of the wire. 
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24 A horizontal beam of light is incident normally on a polarising filter. The incident light is vertically 
polarised and has an intensity of 24 W m–2. The direction of the transmission axis of the filter is at 
an angle of 30 to the vertical. 

 
What is the intensity of the light in the transmitted beam? 

A 18 W m–2 B 21 W m–2 C 28 W m–2 D 32 W m–2 
 
 
25 A pipe of length 100 cm is open at both ends. A loudspeaker situated at one end of the pipe can 

emit sound of different wavelengths. 
 

pipe

loudspeaker
100 cm

 
 

Which wavelength can produce a stationary wave in the pipe? 

A 50 cm B 75 cm C 150 cm D 300 cm 
 
 
26 A student makes a sound at point R near a building. A second student, standing at point S 

around the corner of the building, hears the sound. The building is a solid structure and there are 
no other structures nearby. 

 

building

R

S

 
 

Which effect best explains how the student at point S is able to hear the student at point R? 

A diffraction 

B interference 

C polarisation 

D reflection 
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4 A device containing a microwave emitter and receiver is placed in front of a large metal sheet in a 

vacuum as shown in Fig. 4.1.  

X P Q Y

microwave emitter

and receiver

metal sheet

Fig. 4.1 (not to scale)

 The line XY is perpendicular to the metal sheet. The device emits microwaves of frequency 

6.3 GHz.

 (a) When the device is at position P, a stationary wave is formed between the device and 

the sheet.

  Explain how the stationary wave, including the nodes and the antinodes, is formed.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [4]

 (b) (i) Calculate the wavelength of the microwaves.

 wavelength =  ...................................................... m [2]
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  (ii) At point P the receiver detects a maximum amplitude of the stationary wave.  

   The device is moved slowly from point P along the line XY and the receiver detects 

a series of minimum and maximum amplitudes. The first time a minimum amplitude is 

detected by the receiver is when the device is at point Q.

   Determine the distance between P and Q.

 distance =  ...................................................... m [1]

  (iii) The intensity of the microwaves emitted by the device is increased. The frequency of the 

microwaves is unchanged. The device is moved slowly along the line XY from point Q 

until the next maximum amplitude is detected at point R.

   State and explain whether the distance QR is greater than, less than or the same as 

distance PQ.

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [1]

 [Total: 8]
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