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2	 (a)	 A sound wave in air travels a distance of 220 m in a time of 0.70 s.

		  (i)	 State the equation linking speed, distance and time.  
(1)

		  (ii)	 Calculate the speed of the sound wave in air.  
(2)

wave speed = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m/s

	 (b)	 Figure 2 shows water waves spreading out from a source.  

		  A student measures the wavelength of the waves.  

		  He uses a ruler to measure the distance from one crest to the next crest.

crests

ruler

0

Figure 2

		  Explain how to improve the student’s method for measuring the wavelength.  
(2)
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	 (c)	 Sound waves are longitudinal waves.

		  Water waves are transverse waves.

		  Describe the difference between longitudinal waves and transverse waves.
(3)
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2	 This question is about waves.

	 (a)	 Figure 3 is a diagram of a water wave in a ripple tank.

42 cm
P Q

direction water wave moves

crests of the 
water wave

Figure 3

		  (i)	 State the number of crests of the wave between P and Q.
(1)

number of crests = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  (ii)	 The distance between P and Q is 42 cm.

			   Calculate the wavelength of the water wave in Figure 3.
(2)

wavelength = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cm
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		  (iii)	Describe how a student could determine the wave speed of the water wave 
in Figure 3.

(3)
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	 (b)	 (i)	 Which row of the table is correct for sound waves?
(1)

	 A	

	 B	 l

	 C	

	 D	  

		  (ii)	 A sound wave has a frequency of 440 Hz and a wavelength of 0.75 m.

			   Calculate the wave speed of the sound wave.
(2)

wave speed = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m/s

(Total for Question 2 = 9 marks)

sound waves are can sound waves 
transfer energy?

longitudinal yes

longitudinal no

transverse yes

transverse no
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3	 (a)	 A sound wave can transfer information across a room.

		  Which row of the table shows what else a sound wave can transfer?
(1)

can transfer energy can transfer air

	 A	  	    yes			    	 yes

	 B	  	 yes			    	 no

	 C	  	 no			    	 yes

	 D	  	 no			    	 no

	 (b)	 Which of these always increases as a sound gets louder?
(1)

	 A	 amplitude

	 B	 frequency

	 C	 speed

	 D	 wavelength

	 (c)	 The speed of a sound wave in air is 330 m/s.

		  The wavelength of this wave is 0.75 m.

		  Calculate the frequency of this wave.

		  Use the equation

	 v f� � �
(3)

� frequency = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hz
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  

	 (d)	 Figure 4 shows a water wave.

20 3010 40

distance in cm

vertical displacement 
of water in cm 50 60 70 80

4

2

0

6

8

−6

−8

−10

−4

−2

10

0

Figure 4

		  Which of these is the amplitude of the wave shown in Figure 4?
(1)

	 A	 9 cm

	 B	 18 cm

	 C	 30 cm

	 D	 60 cm
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	 (e)	 Ripples travel out from the centre of a small circular pond to its edge.

		  (i)	 Describe how a student could determine the wave speed of the ripples.
(3)
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		  (ii)	 Figure 5 shows a duck floating on the pond.

Figure 5

			   The ripples cause the duck to move.

			   Draw arrows on Figure 5 to show how the duck moves due to the ripples.
(1)

(Total for Question 3 = 10 marks)
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5	 (a)	 Figure 8 shows part of a wave.
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Figure 8

		  Use data from Figure 8 to calculate the wavelength of the wave.
(2)

wavelength = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cm
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	 (b)	 (i)	 Figure 9 shows a student sitting on the shore of a lake watching ripples on the 
surface of the water moving past a toy boat.

toy boatripples

Figure 9

			   The student has a stopwatch.

			   Describe how the student could determine the frequency of the ripples on 
the lake.

(3)
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		  (ii)	 The speed of a water wave is 1.5 m/s.

			   The frequency of the wave is 0.70 Hz.

			   Calculate the wavelength of this wave.

			   Use the equation

v = f  ×  λ
(2)

wavelength = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m
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		  (iii)	Water waves are transverse waves.

			   Describe the difference between transverse waves and longitudinal waves.
(2)
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	 (c)	 Sound waves travel at 330 m/s in air.

		  A student sees a flash of lightning. 

		  The student hears the sound of thunder 4.0 s later.

		  Calculate the distance from the student to the flash of lightning.

		  Use the equation

x = v  ×  t
(2)

distance = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m

(Total for Question 5 = 11 marks)
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  

6	 (a)	 Figure 12 is a diagram of part of a water wave.

48 cm

20 cm

direction of travel of the wave

Figure 12

		  (i)	 Use data from Figure 12 to determine the amplitude of the wave.
(1)

amplitude = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cm

		  (ii)	 Use data from Figure 12 to determine the wavelength of the wave.
(1)

wavelength = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cm

		  (iii)	 The water wave shown in Figure 12 is generated in a large tank.

			   A student observes the wave.

			   Describe how the student could determine the wave speed of the wave.
(2)
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	 (b)	 When an earthquake happens, waves are transmitted through the Earth. 
Figure 13 is a diagram of a part of the Earth’s crust.

Earth’s crust

Earth’s surface

X

R

L

20 km

Figure 13

		  An earthquake happens at point X, 20 km below the Earth’s surface.

		  An earthquake wave from X is detected at point L.

		  This earthquake wave is a transverse wave.

		  (i)	 State one other example of a transverse wave.
(1)
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		  (ii)	 A point in the crust is labelled R in Figure 13.  
There is a rock at point R.

			   Describe the effect that this earthquake wave has on the rock at R as the wave 
passes through the rock.

			   You may add to Figure 13 to help your answer.
(2)
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  

	 *(c)	 A scientist investigates a sample of an unknown radioactive material.

		  The scientist finds that the sample does not emit beta radiation.

		  The scientist sets up the experiment shown in Figure 14 and uses different 
absorbers to investigate alpha and gamma radiation.

sample sheets of paper GM tube counter

25 000

4 cm

Figure 14

		  The results are shown in Figure 15.

		  The count rates are rounded to two significant figures.

		  The background radiation was 18 counts per minute (cpm).

absorber count rate / cpm

none 33 000

4 sheets of paper 25 000

3 cm of lead   4 000

Figure 15

		  Discuss whether the sample emits alpha or gamma radiation or both. 

		  Your answer should refer to 

•	 the data shown in Figure 15

•	 how the data gives evidence for particular radiations.
(6)
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(Total for Question 6 = 13 marks)

TOTAL FOR PAPER = 60 MARKS
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Question 

Number 

Answer Additional guidance Mark 

2(a)(i) 

 

recall speed = distance  

                    time     

accept any correct rearrangement 

or use of s, d and t 

 may use v for speed and x for 

distance 

ignore use of triangles 

(1) 

AO 1 1   

 

Question 

Number 

Answer Additional guidance Mark 

2(a)(ii) 

 

substitution (1) 

 (speed) =   220        

                   0.7(0) 

 

 

 evaluation (1)  

310  (m/s)  

  

allow ecf from part (i) for this 

mark only  

   

 

 

allow any numbers that round to 

310 e.g.  

314   

award full marks for the correct 
answer without working   

(2)   

AO 2 1 
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Question 

Number 

Answer Additional guidance 
Mark 

2(b) 

 

an explanation linking:  

• measure across more 

than one (wavelength) 

(1)  

 

 

 

• divide by the number of 

wavelengths (1)   

  

  

use a more accurate device 

(finer divisions) 

use a camera / 
picture/strobe(light) (so the 

waves are not moving) 
 

 

count the number of 

wavelengths    

must be talking about 

measuring, NOT changing the 

wavelength etc.  

(2)  

AO 3 3b 

 

Question 

Number 

Answer Additional guidance 
Mark 

2(c) 

 

a description to include:   

 

• longitudinal – (vibrations) 

parallel to (direction of 
travel) (1)  

 
 

• transverse – (vibrations) 
at right angles to  

(direction of travel) (1)  

 

• (connection between)  

direction of travel with 
(direction of) vibrations 
(1)  

  

  

 back and forth (oscillations)/ 

compressions or rarefactions 

  

 

 

 

up and down (oscillations) 

  

(3)  

AO 1 1 

(Total for Question 2 = 8 marks) 
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 Answer Additional guidance Mark 

2(a)(i) 

 

12  

 

(1) 

AO1 

 

 Answer Additional guidance Mark 

2(a)(ii) 

 

42       (1) 

12 

 

3.5 (cm) (1) 

 

 

 

ecf from2ai 

 

allow 0.035 for 1 mark 

award full marks for the correct 

answer without working 

(2) 

AO1 

 
 
 

 Answer Additional guidance Mark 

2(a)(iii) 

 

A description to include:  

 

either 

time a crest/ripple/wavefront (1)  
  

 

(moving) between P and Q (1)  
  
  

use (wave speed =) distance (1)  

                                   time  

or  

count number of crests 

/ripples /wavefronts passing 

(eg  P)  (1)  

in a given time (to find f)  (1)  

use (v =)  f λ  (1)  

 

 

 

 

allow ‘how long it takes’ 

allow ‘wave’ for crest 

 

allow – over the 42 cm  

            over a (set) distance  
  
  

  

 

allow waves 

 

 

 

if no other mark scored 

measure frequency for 1 

mark 

(3) 

AO1 
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Question 

Number 

Answer Mark 

2(b)(i) 

 

 

A   longitudinal  yes  

 

B is not correct because sound waves can transfer energy 

 

C is not correct because sound waves are longitudinal 

 

D is not correct because sound waves are longitudinal and 

sound waves can transfer energy 

 

(1) AO1 

 

 

 

 

 

 

 

 
 

 Answer Additional guidance Mark 

2(b)(ii) 

 

select wave equation (1) 

 

(v =) f × λ 

 

 

 

 

evaluation (1) 

 

(speed = ) 330 (m/s) 

 

 

(speed =) freq(uency) × 

wavelength 

 (speed = )    440 × 0.75 

 

 

 

 

 

 

award full marks for the correct 

answer without working. 

(2) 

AO2 

 

 
(Total for Question 2 = 9 marks) 

  

 

 Answer Additional guidance Mark 

3(a) 

 

substitution (1) 

 

(ΔGPE =) 57 × 10 × 2.1 
 

 

 

evaluation (1) 

 

(ΔGPE =) 1200 (J) 

 

 

ignore attempts to convert kg to 

g for this MP only 

 

 

 

 

1197 

allow numbers that round to 

1200 

no ecf from MP1 

 

award full marks for the correct 

answer without working. 

 

(2) 

AO2 

 

 

 Answer Additional guidance Mark 

3(b) 

 

select correct equation (1) 

 

KE = ½ × m × v2 

 

 

substitution (1) 

 

(KE =) ½ × 70 × 8(.0)(2) 

 

 

 

 

evaluation (1) 

 

(KE =) 2200 (J) 

 

 

 

 

 

 

 

ignore attempts to convert kg to 

g for this MP only 

 

 

 

 

 

allow numbers that round to 

2200 e.g. 2240 

 

 

280 or 35 x 8 seen  

scores 2 marks 

 

award full marks for the correct 

answer without working. 

 

(3) 

AO2 
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Question 

number 

Answer Additional 

guidance 

Mark 

3(a) B 
 

A, C and D are incorrect 

because energy is transferred 
but air is not transferred 

 1 
AO1.1 

  

 

Question 

number 

Answer Additional 

guidance 

Mark 

3(b) A  amplitude 

 
B, C and D are incorrect 

because they are independent 

of intensity 

 1 

AO1.1 

  

 

 

Question 

number 

Answer Additional 

guidance 

Mark 

3(c)  
 

 
substitution (1) 

330 = f x 0.75 

 
rearrangement (1) 

(f =) 330 
       0.75 

 
evaluation (1) 

(f = ) 440 (Hz) 

substitution and 
rearrangement 

may be in either 
order. 

 

 
 

f = v 
     λ 

3 
AO2.1 

 if no other marks 

scored then 
award 1 mark for 

an answer that 

rounds to 0.0023 
or 250 

 
award full marks 

for the correct 
answer without 

working 
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Question 

number 

Answer Additional 

guidance 

Mark 

3(d) A  9cm 

 

 1 

AO2.1 

B is incorrect because 
amplitude is measured from 

zero to the peak displacement 
C is incorrect because this is 

half the wavelength 
D is incorrect because this is 

the wavelength.  

 

 

Question 

number 

Answer Additional guidance Mark 

3(e)(i) a description to include: 
 

use (wave) speed = distance 
(1) 

                                  time 
 

 

find relevant time (1) 
 

 
 

measure specified distance (1) 
 

 
 

 
 

 
 

use v = f x λ 
 

 
 

count number of 

waves in specified 
time 

 
width / radius / 

circumference of 
pond  

do not accept 
wavelength 

 

3 
AO2.2 

 

  

 

  

 

Question 

number 

Answer Additional 

guidance 

Mark 

3(e)(ii) arrow(s) up and/or down (1) judge by eye 
 

need not be on 

duck 

1 
(grad) 

AO1.1 

 

do not credit 

answers that 
imply duck (also) 

moves 
horizontally 

 

Total for question 3 = 10 marks  
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Question 
number 

Answer Additional 
guidance 

Mark 

5(a)  uses data taken from x axis (1) 
 
 
28(cm) (1) 

 
 
 
 
 
award full marks 
for correct answer 
without working 
 

(2) 
AO3 

 
 
Question 
number 

Answer Additional 
guidance 

Mark 

5 b(i) 
 
 

a description to include   
 
 count the number of waves(1) 
 
 
(arriving/passing a point) in a 

specific time(1) 
  
 
 
 use  
frequency = number of waves 
                             time       (1) 
 

 
 
 
 
 
 
ignore in one 
second 
 
 
 
 
count the number 
of waves in one 
second scores 2 
marks (MP1 and 
MP3) 
 
find the time 
between one 
wave and the next 
scores 2 marks 
(MP1 and MP2) 
 

(3) 
AO1 
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Question 
number 

Answer Additional 
guidance 

Mark 

5 b(ii)  substitution (1)  
 
1.5 = 0.7 x λ 
 
 
 
 
 
rearrangement and evaluation 
2.1(4) m 

 
 
1.5 
0.7 
 
allow  0.7 
         1.5 
for 1 mark 
 
 
 
award full marks for 
correct answer 
without working. 
 
 λ = v/f scores 1 mark 
 

(2) 
AO2 
 

 
Question 
number 

Answer Additional guidance Mark 

5 b(iii)  A description to include: 
 
 mention of 
oscillations/vibrations (1) 
 
 
EITHER 
transverse – (oscillations) 
perpendicular to direction of 
wave (travel) (1) 
OR 
longitudinal – (oscillations) in 

same direction as wave 
(travel) (1) 

 

 
 
up and down OR side 
to side (movements) 
OR back and forth 
 
 
 
 
 
 
 
 
transverse movement 
up and down but 
longitudinal is side to 
side  (1 mark only) 

(2) 
AO1 

 
Question 
number 

Answer Additional 
guidance 

Mark 

5 (c)  substitution 
 (x) =330 x 4.0 
 
 evaluation  
1300 (m) 

 
 
 
 
accept 1320 (m) 
 
award full marks for 
correct answer 
without working. 

(2) 
AO2 

 
                        Total marks for Question 5 =11 
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 Answer Additional guidance Mark 

6(a)(i) 
 

 
10(.0) (cm) 

 
 

(1) 
AO1.1 

 
 Answer Additional guidance Mark 

6(a)(ii) 
 

 
12(.0) (cm) 

 (1) 
AO1.1 

 
  
 Answer Additional guidance Mark 

6(a)(iii) 
 

a description to include 
 
time a wave (crest) over a 
measured/fixed/known/stated 
distance (1) 
 
 
 
 
use (speed =) distance (1) 
                          time  
 
ALTERNATIVE METHOD 
      
(determine frequency by 
measuring) the time taken for a 
set number of waves to pass a 
point (1) 
 
 
 
 
use (speed =) f × λ (1) 
 

 
 
measure how long it 
takes for a wave to travel 
a set distance 
 
measure distance 
travelled in a stated time 
 
 
 
 
 
 
(count) the number of 
waves in a specified time 
 
‘measure frequency’ is 
not sufficient for this 
mark 
 
 
use (speed =) f x (0.)12 

(2) 
AO1.2 
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 Answer Additional guidance Mark 

6(b)(i) 
 

any one from 
 
electromagnetic (wave) (1) 
 
 
 
 
ripples/water (waves) (1) 
 
(waves on a) string (1) 
 
 

 
 
radio(waves) / microwaves / 
IR / infrared / visible / light / 
UV / ultraviolet / X(-ray) / 
gamma / γ 
 
allow sea / ocean / tidal wave 
 
ignore waves on a spring 
 
ignore earthquake or seismic 
P or S 

(1) 
AO1.1 

 
  
 Answer Additional guidance Mark 

6(b)(ii) 
 

a description to include: 
 
(causes it to) 
vibrate/oscillate (1) 
 
 
 
 
 
 
 
 
perpendicular/at right 
angles to (the direction of 
travel of) the wave (1) 
 

can be shown on diagram 
 
allow shake in this context 
 
allow double headed arrow(s) ↔ 
or ↕ centred on R on diagram (to 
show vibration) 
 
allow “up and down” or 
“forwards and backwards” for 
vibration  
 
perpendicular/at right angles to 
(direction of) energy transfer 
 
allow horizontal arrow(s) → or ← 
centred on R on diagram (to 
show direction) 
 
allow side to side OR left to right 
OR in and out for perpendicular 
 
↔ centred on R scores 2 marks 
 
ignore possible eventual 
consequences e.g. rock breaks 
up / heats up 
 

(2) 
AO2.1 
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Question  
number  

Indicative content  Mark  

*6(c)  Answers will be credited according to candidate's 
deployment of knowledge and understanding of the 
material in relation to the qualities and skills outlined in 
the generic mark scheme.  
The indicative content below is not prescriptive and 
candidates are not required to include all the material 
which is indicated as relevant. Additional content 
included in the response must be scientific and 
relevant.  
  

• count rate goes down when you put paper in 
the way (data processed)  
• indicates alpha being absorbed  
• alpha not very penetrating  
• count rate goes down (a lot) when the lead is 
in the way (data processed)  
• indicates gamma being absorbed  
• count rate above background  
• so some gamma still getting through (data 
processed)  
• overall conclusion alpha and gamma 
radiation emitters present  

(6)  
AO2  
  
  

  
AO targeting: 6 marks AO2 strand 2  
Level  Mark  Descriptor  

  
  0  • No awardable content  

Level 1  1-2  • The explanation attempts to link and apply knowledge and 
understanding of scientific enquiry, techniques and procedures, 
flawed or simplistic connections made between elements in the 
context of the question.  

 
• Lines of reasoning are unsupported or unclear. (AO2)  

Level 2  3-4  • The explanation is mostly supported through linkage and application 
of knowledge and understanding of scientific enquiry, techniques and 
procedures, some logical connections made between elements in the 
context of the question.   

 
• Lines of reasoning mostly supported through the application of 

relevant evidence. (AO2)  
Level 3  5-6  • The explanation is supported throughout by linkage and application 

of knowledge and understanding of scientific enquiry, techniques and 
procedures, logical connections made between elements in the 
context of the question.  

 
• Lines of reasoning are supported by sustained application of relevant 

evidence. (AO2)  
  
  
  
  



MARK SCHEME  ·  Paper 1  ·  June 2025  ·  Q6 ‹  QUESTIONWaves (4)

34

 
Level   Mark   Additional Guidance   General additional guidance – the 

decision within levels   
e.g. - At each level, as well as content, 
the scientific coherency of what is stated 
will help place the answer at the top, or 
the bottom, of that level.   

   0   No rewardable material.      
Level 1   1–2   Additional guidance   

Isolated facts   
(uses limited observational 
evidence from the table)   

Possible candidate responses   
alpha stopped by paper  
count rate goes down, with paper   
  

Level 2   3–4   Additional guidance   
uses limited observational 
evidence from the table  
  
AND   
  
links to some scientific 
knowledge about the radiations  

Possible candidate responses   
count rate goes down, with paper   
AND  
links to alpha being absorbed  
  
OR  
  
count rate goes down with lead   
AND  
links to gamma being absorbed  

Level 3   5–6  Additional guidance   
uses extensive observational 
evidence from the table  
  
AND  
links to detailed scientific 
knowledge about the radiations  
  
WITH  
some synthesis / making logical 
connections between 
observations argued from the 
table.  

Possible candidate responses   
count rate goes down, with paper   
linked to alpha being absorbed  
  
AND  
  
count rate goes down (a lot) when the lead is in the 
way, linked to gamma being absorbed  

 
  

Total for Question 6 = 13 marks  
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