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Instructions 
 

• Read each question carefully before you begin to answer it. 

• Use black ink or black ball-point pen for your answers.  

• Fill in the boxes at the top of this page with your name and group.  
 

• Attempt to answer every question in the booklet. 

• Answer the questions in the spaces provided – there may be more space 
than you need in some answer spaces.  

 

• Calculators may be used for this booklet. 

• For any calculations, you must show all your working. 

• Any and all drawings or graphs should be completed in pencil.  

 

Information 
• The maximum mark for this paper is 64 marks. 

• The marks for each question are shown in brackets. 

• Please be aware that good English and clear presentation are required in your answers. 
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1. Whether they’re mechanical ripples in water or invisible electromagnetic fields, all waves share one 
crucial rule: they transfer energy, but they never transfer matter. 
 

For each of the following questions circle the letter of the correct answer. 
 
 

a) The figure below shows a wave. 

 
 

Which distance represents the amplitude of the wave? 
 

A The distance between points A and C. 

B The distance between points D and E. 

C The distance between points B and D. 

D  The distance between points A and B. 
 

(1 mark) 
 
 

b) The figure below represents a wave. 

 
 

Which row in the table gives the correct expressions for the wavelength and the amplitude of the 
wave? 
 

 Wavelength Amplitude 

A x y 

B 
x
2

 y 

C 
x
3

 
y
2

 

D 
x
2

 
y
2

 
 

(1 mark) 
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c) A student is watching a small cork bobbing up and down on a pond.  
They notice that the cork bobs up and down exactly 12 times in 60 seconds. 
 

What is the frequency of these water waves? 
 

A B C D 
 

0.20 Hz 5.0 Hz 48 Hz 720 Hz 
 

(1 mark) 
 
 

d) The figure below represents a heavy chain being snapped up and down by an athlete in a gym. 
 

 
 

Which type of wave is shown, and which is the amplitude of the wave? 
 

 Type of Wave Amplitude 

A 
 

longitudinal 
 

Q 

B longitudinal 
Q
2

 

C 
 

transverse 
 

P 

D transverse 
Q
2

 

(1 mark) 
 

e) A water wave travels across a pond. It has a frequency of 2.5 Hz and a wavelength of  0.4 m. 
 

What is the speed of the water wave? 
 

A B C D 
 

0.16 m/s 1.0 m/s 2.9 m/s 6.25 m/s 
 

(1 mark) 
 

f) A local radio station broadcasts a radio wave with a frequency of 800 kHz. 
 

All radio waves travel at a speed of 300,000,000 m/s. What is the wavelength of this radio wave? 
 

A B C D 
 

375 m 375 000 m 2,000,000 m 8,000,000 m 
 

(1 mark) 
 

(Total for Question 1 is 6 marks) 
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2. Some students are investigating water waves. 
They produce waves by moving a piece of plastic up and down in a large tank of water. 
The diagram shows the waves over a distance of 80 cm. 
 

 
 

a. State the number of wavelengths shown on the diagram. 
 
 
 
 
 

Number of wavelengths = ………………   

(1 mark) 
 

b. Calculate the wavelength of the waves. 
 
 
 
 
 
 
 

Wavelength of the waves = ………………… 
(2 marks) 

 
 

c. The students then produce a different wave. 
This wave has a frequency of 2.5 Hz and a wavelength of 6.0 cm. 
 

Calculate the speed of this wave 
 
 
 
 
 
 
 
 
 
 

speed of wave = ………………… m/s 
 

(3 marks) 
 

(Total for Question 2 is 6 marks) 
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3. Sound waves travel through the air and can be detected by the human ear. 
 

 
 

Describe the process by which sound waves in the air are converted into signals that the brain can 
understand. 
 
 
……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 
 

(6 marks) 
 

(Total for Question 3 is 6 marks) 
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4. When an earthquake occurs, it releases energy in the form of seismic waves that travel through the 
Earth. 
 

 
 
Scientists monitor these waves using a seismograph. 
 

a) Earthquakes produce both P-waves and S-waves. 
P-waves are longitudinal waves. S-waves are transverse waves. 
 

Describe the difference between a longitudinal wave and a transverse wave. 

 
……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 
(2 marks) 

 
 

b) A seismograph detects a P-wave travelling through the Earth's crust at a speed of 6000 m/s.  
The wave has a frequency of 1.5 Hz. 
 

Calculate the wavelength of this P-wave. 
 
 
 
 
 
 
 
 

Wavelength = …………………… m   

(3 marks) 
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c) Calculate the period (the time for one complete wave cycle) of this 1.5 Hz P-wave. 
 
 
 
 
 
 
 
 
 

Period = …………………… s   

(2 marks) 
 
 

d) A second seismograph station is located 420 km away from the epicentre of the earthquake.  
The S-waves from the earthquake travel at a speed of 3500 m/s. 
 

Calculate the time taken for the S-waves to reach this second station. 
You must show your working and ensure your units are correct. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Time taken = …………………… s 
 

(4 marks) 
 

(Total for Question 4 is 11 marks) 
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5. Radar stations use microwaves to track aircraft in the air.  
 

The diagram shows a radar station on the ground tracking an airplane in the sky. 
 

 
 

a. Describe how microwaves are used to detect the airplane. 
You may add to the diagram to help with your answer. 
 
 
……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 
(2 marks) 

 
b. Some students are investigating waves.  

They produce waves by vibrating a long piece of string up and down. 
The diagram shows the waves over a distance of 80 cm. 
 

 
 

i. State the number of wavelengths shown on the diagram. 
 
 

 
 
 
 

Number of wavelengths = ……………… 
(1 mark) 
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ii. Calculate the wavelength of the waves. 
 
 
 
 
 
 
 

wavelength of waves  = ……………… 
 

(1 mark) 
 
 
c. The students vibrate the string faster to produce a different wave. 

This new wave has a frequency of 2.5 Hz and a wavelength of 14.0 cm. 
Calculate the speed of this wave and give the unit.  
 
 
 
 
 
 
 
 
 
 
 
 
 

speed of wave  = ………………   unit = ……………… 
 

(3 marks) 
 

(Total for Question 5 is 7 marks) 
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6. A student investigates the properties of sound waves. 
They stand in a large open field facing a tall, vertical cliff. 
 
The student bangs two wooden blocks together to create a loud sound wave.  
They use a stopwatch to measure the time it takes to hear the echo. 
 

 
 

The student hears the echo exactly 5.0 seconds after banging the blocks together. 
 

a. Calculate the speed of the sound wave in the air. 
You must show your working and ensure your units are correct. 
 
 
 
 
 
 
 
 
 
 
 

Speed of sound = ……………… m/s 
 

(4 marks) 
 

b. The sound wave produced by the wooden blocks has a frequency of 2.5 kHz. 
Calculate the wavelength of the sound wave. 
 
 
 
 
 
 
 
 
 
 
 

Wavelength = ……………… m 
 

(4 marks) 
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c. Calculate the period (the time for one complete wave cycle) of this sound wave. 
Give your final answer in milliseconds (ms). 

 
 
 
 
 
 
 
 
 
 
 
 

Period = ……………… ms 
 

(3 marks) 
 
 

(Total for Question 6 is 11 marks) 
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7. A communication satellite in orbit transmits data back to Earth using radio waves. 
 

 
 

a. State three properties that all waves have in common. 

 
……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 
 

(3 marks) 
 
 
 

b. Radio waves are a type of electromagnetic wave. 
 

State the speed at which all electromagnetic waves travel through the vacuum of space. 

 
…………………………………………………………………………………………………………… 

 

(1 mark) 
 
 
 

c. The satellite is located at a distance of 36,000 km from the satellite dish on Earth. 
 

Calculate the time taken for a radio signal to travel from the satellite to the dish. 
 
 
 
 

 
 
 
 
 
 
 
 

Time taken = ……………… s 
 

(3 marks) 
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d. The radio signal transmitted by the satellite has a wavelength of 0.15 m. 
Calculate the frequency of the radio signal. 
 

Give your answer in standard form. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Frequency = ……………… Hz 
 

(4 marks) 
 

(Total for Question 7 is 11 marks) 
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8. A teacher uses a slinky spring to demonstrate different types of waves to a physics class. 
 

 
 

There are two main types of wave: transverse waves and longitudinal waves. 
Compare transverse waves and longitudinal waves. 
 

In your answer, you should include: 
 

• a description of how the particles/medium oscillate (vibrate) in each type of wave 
 

• the names of the specific features found on each type of wave 
 

• one real-world example of each type of wave. 

 
……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………………… 
 

(6 marks) 
 

(Total for Question 8 is 6 marks) 


