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Paper 1 Multiple Choice Answers: Waves

Question Paper Q. No. Answer

721 9702_m20_qp_12 21 B
722 9702_s20_qp_11 22 A
723 9702_s20_qp_11 23 A
724 9702_s20_qp_12 22 C
725 9702_s20_qp_13 22 B
726 9702_m19_qp_12 1 A
727 9702_m19_qp_12 23 C
728 9702_s19_qp_11 27 D
729 9702_s19_qp_12 23 A
730 9702_s19_qp_12 24 D
731 9702_s19_qp_13 21 C
732 9702_s19_qp_13 22 C
733 9702_w19_qp_11 21 C
734 9702_w19_qp_12 20 D
735 9702_w19_qp_12 21 D
736 9702_w19_qp_13 25 A
737 9702_m18_qp_12 21 D
738 9702_s18_qp_11 20 B
739 9702_s18_qp_13 20 C
740 9702_s18_qp_13 21 D
741 9702_w18_qp_11 21 D
742 9702_w18_qp_12 22 D
743 9702_w18_qp_13 21 D
744 9702_m17_qp_12 22 C
745 9702_m17_qp_12 24 C
746 9702_s17_qp_12 22 C
747 9702_s17_qp_13 21 B
748 9702_s16_qp_11 22 A
749 9702_s16_qp_13 23 B
750 9702_s16_qp_13 25 D
751 9702_w16_qp_12 23 A
752 9702_s15_qp_11 25 B
753 9702_s15_qp_11 26 D
754 9702_s15_qp_12 24 C
755 9702_s15_qp_12 25 B
756 9702_s15_qp_13 26 D
757 9702_m20_qp_12 22 A
758 9702_s20_qp_12 21 A
759 9702_s20_qp_13 23 D
760 9702_s19_qp_11 22 A
761 9702_s19_qp_11 23 A
762 9702_w19_qp_11 22 C
763 9702_w19_qp_12 26 B
764 9702_w19_qp_13 21 C
765 9702_w19_qp_13 22 B
766 9702_w19_qp_13 27 A
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Paper 1 Multiple Choice Answers: Waves (continued)

Question Paper Q. No. Answer

767 9702_m18_qp_12 22 A
768 9702_s18_qp_11 22 B
769 9702_s18_qp_11 24 C
770 9702_w18_qp_11 22 C
771 9702_w18_qp_12 23 B
772 9702_w18_qp_13 22 B
773 9702_m17_qp_12 23 A
774 9702_s17_qp_11 22 B
775 9702_s17_qp_11 23 B
776 9702_s17_qp_12 23 B
777 9702_s17_qp_13 22 A
778 9702_w17_qp_11 22 B
779 9702_w17_qp_12 22 D
780 9702_w17_qp_12 23 D
781 9702_w17_qp_13 22 C
782 9702_w17_qp_13 23 D
783 9702_m16_qp_12 22 B
784 9702_s16_qp_12 25 C
785 9702_w16_qp_11 25 D
786 9702_w16_qp_12 24 B
787 9702_w16_qp_13 25 D
788 9702_s15_qp_11 24 D
789 9702_s15_qp_11 28 B
790 9702_m20_qp_12 23 B
791 9702_s20_qp_11 24 B
792 9702_s20_qp_12 23 A
793 9702_s20_qp_13 24 B
794 9702_m19_qp_12 22 D
795 9702_m19_qp_12 24 D
796 9702_s19_qp_11 4 D
797 9702_s19_qp_11 24 C
798 9702_s19_qp_12 25 D
799 9702_s19_qp_12 28 C
800 9702_s19_qp_13 23 B
801 9702_w19_qp_12 22 C
802 9702_w19_qp_13 23 B
803 9702_m18_qp_12 25 B
804 9702_s18_qp_12 23 D
805 9702_s18_qp_12 26 C
806 9702_s18_qp_13 22 B
807 9702_s18_qp_13 24 B
808 9702_w18_qp_11 23 A
809 9702_w18_qp_13 23 B
810 9702_s17_qp_11 24 B
811 9702_s17_qp_12 24 A
812 9702_s17_qp_13 23 C
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Paper 1 Multiple Choice Answers: Waves (continued)

Question Paper Q. No. Answer

813 9702_w17_qp_12 24 B
814 9702_w17_qp_13 24 A
815 9702_s16_qp_12 22 A
816 9702_s15_qp_13 25 C
817 9702_m20_qp_12 24 D
818 9702_s20_qp_11 25 B
819 9702_s20_qp_12 25 D
820 9702_s20_qp_13 25 D
821 9702_m19_qp_12 25 D
822 9702_s19_qp_11 25 D
823 9702_s19_qp_11 26 B
824 9702_s19_qp_12 26 B
825 9702_s19_qp_13 24 D
826 9702_w19_qp_11 24 A
827 9702_w19_qp_12 23 C
828 9702_w19_qp_13 24 B
829 9702_m18_qp_12 24 C
830 9702_s18_qp_12 27 D
831 9702_s18_qp_13 23 D
832 9702_w18_qp_11 24 D
833 9702_w18_qp_12 25 D
834 9702_w18_qp_13 24 D
835 9702_m17_qp_12 25 D
836 9702_s17_qp_11 25 C
837 9702_s17_qp_12 25 D
838 9702_s17_qp_13 24 D
839 9702_w17_qp_11 25 D
840 9702_w17_qp_12 25 C
841 9702_w17_qp_13 25 C
842 9702_w17_qp_13 26 C
843 9702_m16_qp_12 20 A
844 9702_m16_qp_12 21 B
845 9702_s16_qp_12 23 B
846 9702_s16_qp_13 24 B
847 9702_w16_qp_11 26 C
848 9702_w16_qp_12 25 A
849 9702_w16_qp_13 26 C
850 9702_m20_qp_12 25 D
851 9702_s20_qp_11 26 C
852 9702_s20_qp_12 26 A
853 9702_s20_qp_13 26 A
854 9702_m19_qp_12 26 C
855 9702_s19_qp_12 27 D
856 9702_s19_qp_13 25 A
857 9702_w19_qp_11 25 D
858 9702_w19_qp_12 24 B
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Paper 1 Multiple Choice Answers: Waves (continued)

Question Paper Q. No. Answer

859 9702_m18_qp_12 23 C
860 9702_s18_qp_11 21 A
861 9702_s18_qp_11 23 D
862 9702_s18_qp_12 22 B
863 9702_w18_qp_11 25 A
864 9702_w18_qp_12 26 D
865 9702_w18_qp_13 25 B
866 9702_m17_qp_12 26 A
867 9702_s17_qp_11 26 B
868 9702_s17_qp_12 26 B
869 9702_s17_qp_13 25 D
870 9702_w17_qp_11 4 C
871 9702_w17_qp_11 26 C
872 9702_w17_qp_12 26 D
873 9702_w17_qp_13 27 D
874 9702_w17_qp_13 28 C
875 9702_s16_qp_11 23 B
876 9702_s16_qp_12 24 C
877 9702_w16_qp_11 23 A
878 9702_w16_qp_13 23 A
879 9702_s15_qp_11 27 A
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240 CHAPTER 8. WAVES

8.1 Progressive waves

129. 9702_w20_qp_21 Q: 5
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8.1. PROGRESSIVE WAVES 241

130. 9702_w15_qp_21 Q: 2
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8.2 Transverse and longitudinal waves
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8.3 Determination of frequency and wavelength of sound waves

132. 9702_s19_qp_23 Q: 5

S T E M U P . C O . U K

https://stemup.co.uk


244 CHAPTER 8. WAVES

S T E M U P . C O . U K

https://stemup.co.uk


8.3. DETERMINATION OF FREQUENCY AND WAVELENGTH OF SOUND WAVES 245

133. 9702_w19_qp_22 Q: 5

S T E M U P . C O . U K

https://stemup.co.uk


246 CHAPTER 8. WAVES

S T E M U P . C O . U K

https://stemup.co.uk


8.3. DETERMINATION OF FREQUENCY AND WAVELENGTH OF SOUND WAVES 247

134. 9702_s17_qp_22 Q: 5

S T E M U P . C O . U K

https://stemup.co.uk


248 CHAPTER 8. WAVES

S T E M U P . C O . U K

https://stemup.co.uk


8.4. DOPPLER EFFECT 249

8.4 Doppler e�ect
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8.5 Electromagnetic spectrum
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9702/1/M/J/02/Q27

 1 Which of the following summarises the change in wave characteristics on going from infra-red to

What is the frequency of the sound wave?

A 62.5 Hz           B 125 Hz           C 250 Hz           D 500 Hz

 3 Which statement correctly relates the intensity of a sound wave to the vibrations of the molecules?

A intensity α amplitude

B intensity α (amplitude)2

C intensity α displacement

D intensity α (displacement)2

frequency speed
(in a vacuum)

A decreases decreases

B decreases remains constant

C increases remains constant

D increases increases

 2 The diagram shows a cathode-ray oscilloscope trace of a sound wave. The time-base is calibrated 
at 2.0 ms cm–1. 9702/1/M/J/02/Q26

ultraviolet in the electromagnetic spectrum? 9702/1/M/J/02/Q25

Waves
S T E M U P . C O . U K
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5 The four graphs represent a progressive wave on a stretched string. Graphs A and B show how 
the displacement d varies with distance x along the string at one instant. Graphs C and D show 
how the displacement d varies with time t at a particular value of x. 9702/1/O/N/02

 4 Which value is a possible wavelength for radiation in the microwave region of the electromagnetic
spectrum? 9702/1/O/N/02/Q25 

A 3 × 10–2 m             B 3 × 10–5 m             C 3 × 10–8 m          D 3 × 10–10 m

The labels on the graphs are intended to show the wavelength λ, the period T, and the amplitude
a of the wave, but only one graph is correctly labelled.

Which graph is correctly labelled?

0
0

0
0

T

A B

DC

a

a

a

a

T tt

d

0
0

d

d

0
0

d

x
x

9702/1/O/N/02/Q27 6 A wave of amplitude a has an intensity of 3.0 Wm–2.

What is the intensity of a wave of the same frequency that has an amplitude 2a?

A 4.2 Wm–2 B 6.0 Wm–2 C 9.0 Wm–2 D 12 Wm–2

9702/01/M/J/03/Q23 7 Which of the following is true for all transverse waves?

A They are all electromagnetic.

B They can all be polarised.

C They can all travel through a vacuum.

D They all involve the oscillation of atoms.

Waves

9702/1/O/N/02/Q26
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9702/01/M/J/03/Q27

8   Electromagnetic waves of wavelength λ and frequency f travel at speed c in a vacuum.

 9 A sound wave is displayed on the screen of a cathode-ray oscilloscope. The time base of the c.r.o.

What is the frequency of the sound wave?

A 50 Hz           B 100 Hz           C 200 Hz           D 400 Hz

 10 When the light from two lamps falls on a screen, no interference pattern can be obtained.

Why is this?

A The lamps are not point sources.

B The lamps emit light of different amplitudes.

C The light from the lamps is not coherent.

D The light from the lamps is white.

1cm

wavelength speed in a
vacuum

A λ / 2 c / 2

B λ / 2 c

C 2λ c

D 2λ 2c

is set at 2.5 m s / c m . 9702/01/M/J/03/Q26

Which of the following describes the wavelength and speed of electromagnetic waves of 
frequency f / 2 ? 9702/01/M/J/03/Q25

Waves
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9702/01/O/N/03/Q2311 The graph shows how the displacement of a particle in a wave varies with time.

Which of the following is correct?

A The wave has an amplitude of 2 cm and could be either transverse or longitudinal.

B The wave has an amplitude of 2 cm and must be transverse.

C The wave has an amplitude of 4 cm and could be either transverse or longitudinal.

D The wave has an amplitude of 4 cm and must be transverse.

time/s

1

2

2 4 6

–1

–2

0

displacement/cm

9702/01/O/N/03/Q2512 Which of the following applies to a progressive transverse wave?

transfers energy can be polarised

A no no

B no yes

C yes no

D yes yes

9702/01/M/J/04/Q2413 Which observation indicates that sound waves are longitudinal? 

A Sound can be reflected from a solid surface. 

B Sound cannot be polarised. 

C Sound is diffracted around corners. 

D Sound is refracted as it passes from hot air to cold air. 

Waves
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9702/01/M/J/04/Q27

14 The diagram shows a transverse wave on a rope. The wave is travelling from left to right. 

At the instant shown, the points P and Q on the rope have zero displacement and maximum 

displacement respectively. 

direction of wave

Q

P

Which of the following describes the direction of motion, if any, of the points P and Q at this 

instant? 

point P point Q 

A downwards stationary

B stationary downwards

C stationary upwards

D upwards stationary

15 A plane wave of amplitude A is incident on a surface of area S placed so that it is perpendicular 

to the direction of travel of the wave. The energy per unit time reaching the surface is E. 

The amplitude of the wave is increased to 2 A and the area of the surface is reduced to 
2

1

S. 

How much energy per unit time reaches this smaller surface? 

A 4E B 2E C E D 
2

1

E 

16 What is the approximate range of frequencies of infra-red radiation? 

A 1 x 10
3

 Hz to 1 x 10
9

 Hz 

B 1 x 10
9

 Hz to 1 x 10
11

 Hz 

C 1 x 10
11

 Hz to 1 x 10
14

 Hz 

D 1 x 10
14

 Hz to 1 x 10
17

 Hz 

9702/01/M/J/04/Q26

9702/01/M/J/04/Q25

9702/01/O/N/04/Q26
17 A wave of amplitude 20 mm has intensity IX. Another wave of the same frequency but of 

amplitude 5 mm has intensity IY. 

What is 

Y

X

I

I

? 

A 2 B 4 C 16 D 256 

Waves
S T E M U P . C O . U K

https://stemup.co.uk


18 Which of the following is a longitudinal wave? 

A a light wave travelling through air 

B a radio wave from a broadcasting station 

C a ripple on the surface of water 

D a sound wave travelling through air 

9702/01/O/N/04/Q24

9702/01/M/J/05/Q24

19 What do not travel at the speed of light in a vacuum? 

A electrons 

B microwaves 

C radio waves 

D X-rays 

20 The number of wavelengths of visible light in one metre is of the order of 

A 10
4

. B 10
6

. C 10
8

. D 10
10

. 

9702/01/M/J/05/Q23

A sound wave is set up in a long tube, closed at one end. The length of the tube is adjusted until 

the sound from the tube is loudest. 9702/01/M/J/0/Q26

21 A health inspector is measuring the intensity of a sound. Near a loudspeaker his meter records 

an intensity I. This corresponds to an amplitude A of the sound wave. At another position the 

meter gives an intensity reading of 2 I. 

What is the corresponding sound wave amplitude? 

A 

2

A

B 2 A C 2 A D 4 A 

22

What is the nature of the sound wave in the tube? 

A longitudinal and progressive 

B longitudinal and stationary 

C transverse and progressive 

D transverse and stationary 

9702/01/M/J/0/Q25

9702/01/M/J/06/Q2523 The frequency of a certain wave is 500 Hz and its speed is 340 m s
–1

. 

What is the phase difference between the motions of two points on the wave 0.17 m apart? 

A 

4

π

rad B

2

π

rad C 

4

3 π

rad D π rad 

Waves
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9702/01/O/N/0/Q23

24 Polarisation is a phenomenon associated with a certain type of wave. 

Which condition must be fulfilled if a wave is to be polarised? 

A It must be a light wave. 

B It must be a longitudinal wave. 

C It must be a radio wave. 

D It must be a transverse wave. 

25 A sound wave has displacement y at distance x from its source at time t. 

Which graph correctly shows the amplitude a and the wavelength λ of the wave? 

A

distance x

y

a

λ

0

B

distance x

y

a

λ

0

C

time t

y

a

λ

0

D

time t

y

a

λ

0

0 0

0 0

9702/01/O/N/0/Q22

26 Which phenomenon is associated with transverse waves but not longitudinal waves? 

A polarisation 

B reflection 

C refraction 

D superposition 

9702/01/M/J/06/Q23

27 The order of magnitude of the frequency of the longest-wavelength ultraviolet waves can be 

expressed as 10
x

Hz. 

What is the value of x? 

A 13 B 15 C 17 D 19 

9702/11/O/N/09/Q23

Waves
S T E M U P . C O . U K

https://stemup.co.uk


9702/01/O/N/05/Q25

28

The variation with time t of displacement x of particles in a medium, when two progressive waves 

P and Q pass separately through the medium, are shown on the graphs. 

t
0

0

x0

x x

t0 2t0

wave P

t
0

0

x0

2x0

t0 2t0

wave Q

The intensity of wave P is I0. 

What is the intensity of wave Q? 

A ½ I0 B I0 C 8 I0 D 16 I0

29 A sound wave of frequency 150 Hz travels in water at a speed of 1500 m s
–1

. It then travels 

through the surface of the water and into air, where its speed is 300 m s
–1

. 

Which line in the table gives the correct values for the wavelengths of the sound in water and in 

air? 

wavelength in 

water / m 

wavelength in 

air / m 

A 0.10 0.10

B 0.10 0.50

C 10 2.0

D 10 50

The intensity of a progressive wave is proportional to the square of the amplitude of the wave. It is 

also proportional to the square of the frequency. 9702/01/O/N/05/Q24

9702/01/O/N/06/Q2430 A wave motion is described by the oscillation of particles. 

What is the name given to the number of complete oscillations of a particle in one second? 

A amplitude 

B frequency 

C wavelength 

D wave speed 

Waves
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31 A displacement-time graph is shown for a particular wave. 

displacement

time0

A second wave of similar type has twice the intensity and half the frequency.  

When drawn on the same axes, what would the second wave look like? 

displacement

time

A

displacement

time

B

displacement

C

displacement

D

time time

0

0

0

0

9702/01/M/J/06/Q24

32 A displacement-time graph for a transverse wave is shown in the diagram. 

0
0

X

Y

displacement

time

The phase difference between X and Y can be expressed as nπ. 

What is the value of n? 

A 1.5 B 2.5 C 3.0 D 6.0 

9702/01/O/N/06/Q25
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9702/01/O/N/06/Q2633 Continuous water waves are diffracted through a gap in a barrier in a ripple tank. 

Which change will cause the diffraction of the waves to increase? 

A increasing the frequency of the waves  

B increasing the width of the gap  

C reducing the wavelength of the waves 

D reducing the width of the gap 

9702/01/M/J/07Q23

34 Which of the following types of wave can be polarised? 

A a longitudinal progressive wave 

B a longitudinal stationary wave 

C a transverse stationary wave 

D a transverse sound wave 

35 Sound wave X has intensity 10
12

 times greater than that of sound wave Y. 

By how much is the amplitude of X greater than the amplitude of Y? 

A 10
6

 times 

B 3.16 × 10
6

 times 

C 5 × 10
11

 times 

D 10
12

 times 

36 The graph shows the shape at a particular instant of part of a transverse wave travelling along a 

string. 

displacement
0

distance along string

P S
Q

R

Which statement about the motion of points in the string is correct? 

A The speed at point P is a maximum. 

B The displacement at point Q is always zero. 

C The energy at point R is entirely kinetic. 

D The acceleration at point S is a maximum. 

9702/01/M/J/07/Q22

9702/01/M/J/07/Q21
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9702/01/M/J/07/Q2437 The diagram illustrates part of the electromagnetic spectrum. 

high
frequencies

low
frequenciesvi

si
bl

e

1 2

Which labels are correct for the regions marked 1 and 2? 

1 2 

A infrared X-rays

B microwaves X-rays

C ultraviolet microwaves

D X-rays infrared

9702/01/O/N/07/Q2138 What is the relationship between the intensity I and the amplitude a of a wave? 

A 

a

I

 = constant 

B 
2

a

I

 = constant 

C I a = constant 

D I a
2

 = constant 

9702/01/O/N/07/Q23

39 The graph represents a sinusoidal wave in the sea, travelling at a speed of 8.0 m s
–1

, at one 

instant of time. The maximum speed of the oscillating particles in the wave is 2πaf, where a is the 

amplitude and f is the frequency. 

50 100

2

0

–2

position
/ m

displacement
/ m

0
P

An object P of mass 2.0 × 10
–3

kg floats on the surface.  

What is the maximum kinetic energy of P due to the wave? Assume that its motion is vertical. 

A 0.026 mJ B 4.0 mJ C 39 mJ D 64 mJ 

Waves
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40 An electromagnetic wave has a frequency of 10
8

Hz. 

In which region of the electromagnetic spectrum does the wave occur? 

A infra-red 

B radio 

C ultraviolet 

D visible 

9702/01/O/N/07/Q22

The intensity I of a sound at a point P is inversely proportional to the square of the distance x of P 

from the source of the sound. That is 9702/01/M/J/08/Q26

41

t

height

mean height

q

p

What are p and q? 

p q

A displacement wavelength

B displacement period

C amplitude wavelength

D amplitude period

42

I ∝ 
2

1

x

. 

2r

r

P QSsource
of sound

Air molecules at P, a distance r from S, oscillate with amplitude 8.0 μm. 

Point Q is situated a distance 2r from S. 

What is the amplitude of oscillation of air molecules at Q? 

A 1.4 μm B 2.0 μm C 2.8 μm D 4.0 μm 

The graph shows how the height of a water surface at a point in a harbour varies with time t as 

waves pass the point. 9702/01/M/J/08/Q25
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9702/01/M/J/08/Q2743 Sound waves, emitted by a small loudspeaker, are reflected by a wall. 

The frequency f of the waves is adjusted until a stationary wave is formed with the antinode 

nearest the wall at a distance x from the wall. 

Which expression gives f in terms of x and the speed of sound c? 

A f = 

x

c4

B f =

x

c2

C f =

x

c

2

D f =

x

c

4

9702/01/O/N/08/Q25

44 The diagram shows two waves X and Y. 

00

displacement

time
0

wave X

wave Y

Wave X has amplitude 8 cm and frequency 100 Hz. 

What are the amplitude and frequency of wave Y? 

amplitude / cm frequency / Hz 

A 2 33

B 2 300

C 4 33

D 4 300

45 Light can exhibit all of the properties listed. 

Which property can sound not exhibit? 

A interference 

B polarisation 

C refraction 

D total internal reflection 

9702/01/O/N/08/Q24

46 The order of magnitude of the frequency of the longest-wavelength ultraviolet waves can be 

expressed as 10
x

 Hz. 

What is the value of x? 

A 13 B 15 C 17 D 19 

9702/12/O/N/09
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9702/01/O/N/08/Q26

47 The diagram represents the screen of a cathode-ray oscilloscope displaying two sound waves 

labelled X and Y. 

X

Y

What is the ratio 

 Y wavesound ofintensity 

X  wavesound ofintensity 
? 

A 

1

9

B 

1

3

C 

1

3

D 

1

1

9702/01/M/J/09/Q2348 Which wave properties change when light passes from air into glass? 

A colour and speed 

B frequency and wavelength 

C speed and wavelength 

D wavelength and colour 

The light from two lasers passes through a vacuum. One laser emits red light and the other emits 

green light. 9702/11/O/N/09/Q24

49

Which property of the two laser beams must be different? 

A amplitude 

B frequency 

C plane of polarisation 

D speed 

50 The amplitude of a wave is A and its intensity is I. 

Which amplitude is necessary for the intensity to be doubled to 2I ? 

A A
2

B A C 2 A D 2A 

9702/12/O/N/10/Q23
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The light from two lasers passes through a vacuum. One laser emits red light and the other emits 

green light. 9702/12/O/N/09/Q23

51 

Which property of the two laser beams must be different? 

A amplitude 

B frequency 

C plane of polarisation 

D speed 

9702/11/M/J/10/Q22
52 Electromagnetic waves from an unknown source in space were found to be significantly diffracted 

when passing through gaps of the order of 10
–5

m. 

Which type of wave are they most likely to be? 

A radio waves 

B microwaves 

C infra-red waves 

D ultraviolet waves 

9702/13/M/J/10/Q23

53 Electromagnetic waves from an unknown source in space were found to be significantly diffracted 

when passing through gaps of the order of 10
–5

m. 

Which type of wave are they most likely to be? 

A radio waves 

B microwaves 

C infra-red waves 

D ultraviolet waves 

9702/12/M/J/10/Q24

54 Electromagnetic waves from an unknown source in space were found to be significantly diffracted 

when passing through gaps of the order of 10
–5

m. 

Which type of wave are they most likely to be? 

A radio waves 

B microwaves 

C infra-red waves 

D ultraviolet waves 

Which value is a possible wavelength for radiation in the ultra-violet region of the electromagnetic 

spectrum? 9702/12/O/N/10/Q24
55 

A 3 × 10
–2

m B 3 × 10
–5

m C 3 × 10
–8

m D 3 × 10
–10

m 
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9702/11/O/N/10/Q24

56 The graph shows how the displacement of a particle in a wave varies with time. 

displacement / cm

time / s

2

1

0

1

2

_

_

2 4 6

Which statement is correct? 

A The wave has an amplitude of 2 cm and could be either transverse or longitudinal. 

B The wave has an amplitude of 2 cm and must be transverse. 

C The wave has an amplitude of 4 cm and could be either transverse or longitudinal. 

D The wave has an amplitude of 4 cm and must be transverse. 

57 The diagram shows a vertical cross-section through a water wave moving from left to right. 

At which point is the water moving upwards with maximum speed? 

A

B

C

D

9702/11/O/N/10/Q23

9702/11/O/N/10/Q26
58 A stationary wave is produced by two loudspeakers emitting sound of the same frequency. 

speaker 
1 

speaker 
2 

X Y

1.5 m 

When a microphone is moved between X and Y, a distance of 1.5 m, six nodes and seven 

antinodes are detected. 

What is the wavelength of the sound? 

A 0.50 m B 0.43 m C 0.25 m D 0.21 m 
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59

θ

θ

plane polarised
light

amplitude = a
intensity = I

amplitude = a cos 

polarising filter

The intensity of the initial beam is I.

What is the intensity of the emerging light when θ  is 60.0°? 

A 0.250 I B 0.500 I C 0.750 I D 0.866 I 

When plane-polarised light of amplitude a i s p assed th rough a p olarising f ilter as s hown, th e 

amplitude of the light emerging is a cosθ.                                                                              9702/11/O/N/10/Q25

60 When plane-polarised light of amplitude a is passed through a polarising filter as shown, the 

amplitude of the light emerging is a cosθ. 

θ

θ

plane polarised
light

amplitude = a
intensity = I

amplitude = a cos 

polarising filter

The intensity of the initial beam is I.

What is the intensity of the emerging light when θ  is 60.0°? 

A 0.250 I B 0.500 I C 0.750 I D 0.866 I 

9702/13/O/N/10/Q24

61 Which electromagnetic wave would cause the most significant diffraction effect for an atomic 

lattice of spacing around 10
–10

m? 

A infra-red 

B microwave 

C ultraviolet 

D X-ray 

9702/13/O/N/10/Q26

Waves
S T E M U P . C O . U K

https://stemup.co.uk


9702/13/O/N/10/Q25
62 The diagram shows a vertical cross-section through a water wave moving from left to right. 

At which point is the water moving upwards with maximum speed? 

A

B

C

D

9702/13/O/N/10/Q2763 The graph shows how the displacement of a particle in a wave varies with time. 

displacement / cm

time / s

2

1

0

1

2

_

_

2 4 6

Which statement is correct? 

A The wave has an amplitude of 2 cm and could be either transverse or longitudinal. 

B The wave has an amplitude of 2 cm and must be transverse. 

C The wave has an amplitude of 4 cm and could be either transverse or longitudinal. 

D The wave has an amplitude of 4 cm and must be transverse. 

64 Which statement about sound waves in air at constant temperature is correct? 

A Amplitude is inversely proportional to velocity. 

B Frequency is inversely proportional to wavelength. 

C Velocity is proportional to wavelength. 

D Wavelength is proportional to amplitude. 

9702/11/M/J/11/Q23

In which order of magnitude are the frequencies of electromagnetic waves in the visible 

spectrum? 9702/12/M/J/11/Q25
65

A 10
12

Hz B 10
13

Hz C 10
14

Hz D 10
15

Hz 
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9702/11/M/J/11/Q22

66 The four graphs represent a progressive wave on a stretched string. Graphs A and B show how 

the displacement d varies with distance x along the string at one instant. Graphs C and D show 

how the displacement d varies with time t at a particular value of x. 

The labels on the graphs are intended to show the wavelength λ, the period T and the amplitude 

a of the wave, but only one graph is correctly labelled. 

Which graph is correctly labelled? 

d

0
0

A

a

T

x

d

0
0

B

a

λ

λ

x

d

0
0

C

a

t

d

0
0

D

a

T

t

9702/11/M/J/11/Q24

67 A source of sound of constant power P is situated in an open space. The intensity I of sound at 

distance r from this source is given by 

I = 
2

4 r

P

π

. 

How does the amplitude a of the vibrating air molecules vary with the distance r from the source? 

A a ∝ 

r

1
B a ∝ 

2

1

r

C a ∝ r D a ∝ r
2

68 P is a source emitting infra-red radiation and Q is a source emitting ultra-violet radiation. The 

figures in the table are suggested values for the wavelengths emitted by P and Q. 

Which row is correct? 

wavelength 

emitted by P / m 

wavelength 

emitted by Q / m 

A 5 × 10
–5

5 × 10
–8

B 5 × 10
–5

5 × 10
–10

C 5 × 10
–7

5 × 10
–8

D 5 × 10
–7

5 × 10
–10

9702/11/O/N/11/Q27
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9702/12/M/J/11/Q27

69 A transverse progressive wave is set up on a string. 

The graph shows the variation with time of displacement for a point on this string. 

displacement 

time
0 0

X Y

The separation XY on the graph represents the ……1…… of the wave. 

X and Y have equal ……2…… . 

Which words correctly complete gaps 1 and 2? 

1 2

A time period amplitudes 

B time period displacements 

C wavelength amplitudes

D wavelength displacements

70 If a wave can be polarised, it must be 

A a longitudinal wave. 

B an electromagnetic wave. 

C a sound wave. 

D a transverse wave. 

9702/12/M/J/11/Q26

71

I = 
2

4 r

P

π

. 

How does the amplitude a of the vibrating air molecules vary with the distance r from the source? 

A a ∝ 

r

1

B a ∝ 
2

1

r

C a ∝ r D a ∝ r
2

A source of sound of constant power P is situated in an open space. The intensity I of sound at 

distance r from this source is given by 9702/13/M/J/11/Q22
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9702/13/M/J/11/Q23

72 The four graphs represent a progressive wave on a stretched string. Graphs A and B show how 

the displacement d varies with distance x along the string at one instant. Graphs C and D show 

how the displacement d varies with time t at a particular value of x. 

The labels on the graphs are intended to show the wavelength λ, the period T and the amplitude 

a of the wave, but only one graph is correctly labelled. 

Which graph is correctly labelled? 

d

0
0

A

a

T

x

d

0
0

B

a

λ

λ

x

d

0
0

C

a

t

d

0
0

D

a

T

t

9702/11/O/N/11/Q2873 The diagram shows a view from above of a double slit interference demonstration. 

L is a monochromatic light source with a vertical filament. B is a barrier with two narrow vertical 

slits and S is a screen upon which interference fringes form. 

L

B S

The intensity is I at a point on the screen where the centre of the fringe pattern forms. 

What is the intensity, at the same point, when one of the slits is covered up? 

A 

2

I
B 

2

I
C 

22

I
D 

4

I
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9702/12/O/N/11/Q25

74 A wave that can be polarised must be 

A longitudinal. 

B progressive. 

C stationary. 

D transverse. 

75 Which statement about electromagnetic radiation is correct? 

A Waves of wavelength 5 × 10
–9

m are high-energy gamma rays. 

B Waves of wavelength 3 × 10
–8

m are ultra-violet waves. 

C Waves of wavelength 5 × 10
–7

m are infra-red waves. 

D Waves of wavelength 9 × 10
–7

m are light waves. 

9702/12/O/N/11/Q24

9702/12/O/N/11/Q2676 The diagram shows two sinusoidal waveforms. 

000

000

waveform P

t / s

waveform Q

t / s

t = 18 s

displacement

displacement

At time t = 0 the waves are in phase. At the dotted line, t = 18 s. 

At which time is the phase difference between the two oscillations ⅛ of a cycle? 

A 4.0 s B 4.5 s C 8.0 s D 9.0 s 
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9702/13/O/N/11/Q2777 The diagram shows a view from above of a double slit interference demonstration. 

L is a monochromatic light source with a vertical filament. B is a barrier with two narrow vertical 

slits and S is a screen upon which interference fringes form. 

L

B S

The intensity is I at a point on the screen where the centre of the fringe pattern forms. 

What is the intensity, at the same point, when one of the slits is covered up? 

A 

2

I
B 

2

I
C 

22

I
D 

4

I

P is a source emitting infra-red radiation and Q is a source emitting ultra-violet radiation. The 

figures in the table are suggested values for the wavelengths emitted by P and Q. 9702/13/O/N/11/Q28
78

Which row is correct? 

wavelength 

emitted by P / m 

wavelength 

emitted by Q / m 

A 5 × 10
–5

5 × 10
–8

B 5 × 10
–5

5 × 10
–10

C 5 × 10
–7

5 × 10
–8

D 5 × 10
–7

5 × 10
–10

9702/11/M/J/12/Q2879 Which observation indicates that sound waves are longitudinal? 

A Sound can be reflected from a solid surface. 

B Sound cannot be polarised. 

C Sound is diffracted around corners. 

D Sound is refracted as it passes from hot air to cold air. 
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9702/11/M/J/12/Q27

80 Two waves E and G are shown. The waves have the same speed. 

displacement

0
0

y0

–y0

time / ms

displacement

0

y0

–y0

time / ms1 2 3 1 2 3

E G

0

Which statement is correct? 

A Wave E has a greater amplitude than wave G. 

B Wave E has a greater intensity than wave G. 

C Wave E has a smaller frequency than wave G. 

D Wave E has a smaller wavelength than wave G. 

81 The diagram shows a displacement-time graph for a progressive wave. 

5

–5

0
50 10 15 20 25 30 35 40 45 50 55

displacement
/ mm

time / ms

What are the amplitude and frequency of the wave? 

amplitude / mm frequency / Hz 

A 5 40

B 5 50

C 10 40

D 10 50

9702/11/M/J/12/Q26

82 A surveyor’s device emits a laser pulse. 

What is the time taken for the pulse to travel from the device to a wall 150 m away, where it is 

reflected, and then return to the device? 

A 0.05 ns B 0.10 ns C 0.50 μs D 1.0 μs

9702/12/M/J/12/Q26
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9702/12/M/J/12/Q28

83 The period of an electromagnetic wave is 1.0 ns. 

What are the frequency and wavelength of the wave? 

frequency / Hz wavelength / m 

A 1.0 3.0 × 10

8

B 1.0 × 10

6

300

C 1.0 × 10

9

0.30

D 1.0 × 10

12

3.0 × 10

–4

84 X and Y are two points on the surface of water in a ripple tank. A source of waves of constant 

frequency begins to generate waves which then travel past X and Y, causing them to oscillate. 

water surface
X

Y
waves

What is the phase difference between X and Y? 

A 45° B 135° C 180° D 270°

9702/12/M/J/12/Q27

85 The diagram shows a displacement-time graph for a progressive wave. 

5

–5

0
50 10 15 20 25 30 35 40 45 50 55

displacement
/ mm

time / ms

What are the amplitude and frequency of the wave? 

amplitude / mm frequency / Hz 

A 5 40

B 5 50

C 10 40

D 10 50

9702/13/M/J/12/Q26
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86 Two waves E and G are shown. The waves have the same speed. 

displacement

0
0

y0

–y0

time / ms

displacement

0

y0

–y0

time / ms1 2 3 1 2 3

E G

0

Which statement is correct? 

A Wave E has a greater amplitude than wave G. 

B Wave E has a greater intensity than wave G. 

C Wave E has a smaller frequency than wave G. 

D Wave E has a smaller wavelength than wave G. 

9702/13/M/J/12/Q27

87 Which observation indicates that sound waves are longitudinal? 

A Sound can be reflected from a solid surface. 

B Sound cannot be polarised. 

C Sound is diffracted around corners. 

D Sound is refracted as it passes from hot air to cold air. 

88 The diagram shows a cathode-ray oscilloscope display of an electromagnetic wave. 

1.0 cm

The time base setting is 0.20 μs cm
–1

. 

Which statement is correct? 

A The frequency of the wave is 2.5 MHz and it lies in the radio wave region of the 

electromagnetic spectrum. 

B The frequency of the wave is 2.5 MHz and it lies in the microwave region of the 

electromagnetic spectrum. 

C The frequency of the wave is 5.0 MHz and it lies in the radio wave region of the 

electromagnetic spectrum. 

D The frequency of the wave is 5.0 MHz and it lies in the microwave region of the 

electromagnetic spectrum. 

9702/12/O/N/12/Q31

9702/13/M/J/12/Q29
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