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1.

The diagram shows a ray of light travelling through a glass block.

(a)

Complete the diagram to show what happens to the ray of light when it comes out
of the glass.
(2)

(b)

Explain why this happens to the ray of light.
___________________________________________________________________
(2)
(Total 4 marks)

2.

Infrared and microwaves are two types of electromagnetic radiation.
The diagram below shows the positions of the two types of radiation within part of the
electromagnetic spectrum.

(a)

Name one type of electromagnetic radiation which has more energy than infrared.
___________________________________________________________________
(1)

(b)

Use the correct answer from the box to complete each sentence.
Each answer may be used once, more than once or not at all.
greater than

less than
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The wavelength of infrared is ____________ the wavelength of microwaves.
The frequency of microwaves is ____________ the frequency of infrared.
The speed of microwaves in a vacuum is ____________ the speed of infrared in a vacuum.
(3)
(Total 4 marks)

3.

(a)

The diagram shows the electromagnetic spectrum.
Two types of wave have been missed out.
Write the names of the missing waves in the empty boxes.

X-rays

Ultraviolet
rays

Infrared rays

Microwave

Radio
waves
(2)

(b)

Different types of waves are used by different types of communications equipment.
Draw one line from each situation in List A to the wave used to communicate in List B.
List A
Situation

List B
Wave used to
communicate
Microwave

TV remote control
Infrared rays
Satellite TV
Radio waves
Terrestrial TV
Ultraviolet rays
(3)
(Total 5 marks)
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4.

A scientist tests a design for a sailing boat using a scale model in a tank of water.

(a)

Waves are produced on the surface of the water.
Use the diagram to calculate the wavelength of one wave.
___________________________________________________________________
___________________________________________________________________
Wavelength = _________________________ cm
(2)

(b)

After testing the scale model, a full-size boat is built. This boat is tested at sea.
(i)

The waves at sea have a wavelength of 6 m. The frequency of the waves is 0.5 Hz.
Calculate the speed of the water waves.
Use the correct equation from the Physics Equations Sheet.
______________________________________________________________
______________________________________________________________
Speed = _________________________ m/s
(2)

(ii)

Suggest why a scale-model is tested before a full-size boat is built.
______________________________________________________________
______________________________________________________________
(1)
(Total 5 marks)
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5.

The diagram shows a water wave drawn to scale.

(a)

What is the wavelength of this water wave? ________________ cm
(1)

(b)

What is the amplitude? ________________ cm
(1)

(c)

Twelve waves pass an observer in four seconds.
What is the frequency of the waves? Show clearly how you work out your answer and give
the unit.
___________________________________________________________________
___________________________________________________________________
Frequency = ___________________________________
(3)
(Total 5 marks)
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6.

(a)

Diagram 1 shows two waves.
Diagram 1

(i)

Name one wave quantity that is the same for the two waves.
______________________________________________________________
(1)

(ii)

Name one wave quantity that is different for the two waves.
______________________________________________________________
(1)

(iii)

The waves in Diagram 1 are transverse.
Which one of the following types of wave is not a transverse wave?
Draw a ring around the correct answer.
gamma rays

sound

visible light
(1)
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(b)

Diagram 2 shows water waves in a ripple tank moving towards and passing through a gap
in a barrier.
Diagram 2

Every second, 8 waves pass through the gap in the barrier. The waves have a wavelength
of 0.015 metres.
Calculate the speed of the water waves and give the unit.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Speed = ___________________________________
(3)
(Total 6 marks)

7.

The figure below shows an X-ray image of a human skull.

Stockdevil/iStock/Thinkstock
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(a)

Use the correct answers from the box to complete the sentence.
absorbs

ionises

reflects

transmits

When X-rays enter the human body, soft tissue __________________________
X-rays and bone __________________________ X-rays.
(2)

(b)

Complete the following sentence.
The X-rays affect photographic film in the same way that ________________ does.
(1)

(c)

The table below shows the total dose of X-rays received by the human body when different
parts are X-rayed.
Part of body
X-rayed

Dose of X-rays received by
human body in arbitrary units

Head

3

Chest

4

Pelvis

60

Calculate the number of head X-rays that are equal in dose to one pelvis X-ray.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Number of head X-rays = _________________________
(2)

(d)

Which one of the following is another use of X-rays?
Tick (✓) one box.
Cleaning stained teeth

Killing cancer cells

Scanning of unborn babies
(1)
(Total 6 marks)
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8.

(a)

The diagram shows the electromagnetic spectrum.
The pictures show four devices that use electromagnetic waves. Each device uses a
different type of electromagnetic wave.
Draw a line from each device to the type of electromagnetic wave that it uses. One has
been done for you.

(3)

(b)

A headline from a recent newspaper article is shown below.

(i)

What serious health problem may be caused by using a sunbed too much?
______________________________________________________________
(1)

(ii)

The pie chart compares the number of deaths in Britain each year which may have
been caused by using sunbeds too much, with those which may have been caused
by too much exposure to the Sun.
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It is difficult for a doctor to be certain that a person has died because of using a
sunbed too much.
Suggest why.
______________________________________________________________
______________________________________________________________
(1)

(iii)

A spokesperson for a leading cancer charity said:
‘We want people, especially young people, to know
the possible dangers of using a sunbed.’
Why is it important that you know the possible dangers of using a sunbed?
______________________________________________________________
______________________________________________________________
(1)
(Total 6 marks)

9.

The diagram below shows types of waves within the electromagnetic spectrum.
Some of the types of waves are represented by letters.
P
(a)

microwaves

Q

visible light

R

S

gamma rays

Which letter shows the position of ultraviolet (UV) radiation within the electromagnetic
spectrum?
Tick one box.

P

Q

R

S

(1)
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(b)

A special lamp can produce UV radiation.
Which two statements describe the electromagnetic waves emitted by a UV lamp?
Tick two boxes.

They have a higher frequency than X-rays.

They have the same wave speed as visible light.

They have a longer wavelength than microwaves.

They have a lower frequency than gamma rays.

They have a greater wave speed than radio waves.
(2)

(c)

UV radiation is used to treat a vitamin D deficiency.
People should not use a UV lamp for long periods of time.
State two risks of exposure to high levels of UV radiation.
1. _________________________________________________________________
___________________________________________________________________
2. _________________________________________________________________
___________________________________________________________________
(2)

(d)

Ionising radiation is used for some medical imaging.
Name two types of electromagnetic waves that are used.
1. _________________________________________________________________
2. _________________________________________________________________
(2)
(Total 7 marks)
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10.

A ripple tank is used to investigate the behaviour of water waves.
A bar moves up and down to make the waves.

(a)

What is the wavelength of each wave in the diagram?
Draw a ring around the correct answer.

2 cm

3 cm

6 cm
(1)

(b)

The ripple tank produces 10 waves in 2 seconds.
What is the frequency of the waves?
___________________________________________________________________
___________________________________________________________________
Frequency = ________________________ hertz
(1)
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(c)

The bar is made to move faster.
It now produces waves with:
•

a frequency of 20 hertz

•

a wavelength of 0.5 cm.

Calculate the speed of the water waves in cm/s.
Use the correct equation from the Physics Equations Sheet.
Show clearly how you work out your answer.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Speed = ____________________________ cm/s
(2)

(d)

A student uses the ripple tank to investigate the relationship between depth of water and
speed of waves.
The graph shows the student’s results.

(i)

There is one anomalous result.
On the graph, draw a ring around this anomalous result.
(1)

(ii)

On the graph, draw a line of best fit
(1)
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(iii)

Use your line of best fit to find the speed of the wave at a depth of 20 cm.
Wave speed = ________________________ cm/s
(1)
(Total 7 marks)

11.

The diagram shows a wave.

(a)

Which arrow shows the amplitude of the wave?
Tick one box.

A

B

D

C

(1)

(b)

Which arrow shows the wavelength of the wave?
Tick one box.

A

B

D

C

(1)

(c)

It takes 0.5 seconds for a wave in the diagram to travel from point P to point Q.
Calculate the frequency of the waves shown in the diagram.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Frequency = ____________________ Hz
(2)
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(d)

What type of wave is sound?
Tick one box.

Electromagnetic
Longitudinal
Transverse
(1)

Two students carried out an experiment to determine the speed of sound.
This is the method used.
1.

Student A stands 100 m away from Student B.

2.

Student A bangs two blocks of wood together making a loud sound.

3.

Student B starts a stopclock when he sees the blocks of wood bang together.

4.

Student B stops the stopclock when he hears the sound and records the time.

5.

The students repeat steps 2‒4 several times.

The students calculated the speed of sound from their results.
(e)

Suggest the most likely source of error in the experiment.
___________________________________________________________________
___________________________________________________________________
(1)

(f)

The speed of sound calculated was lower than the true speed of sound in air.
Suggest one improvement to the students’ method that would give a more accurate value
for the speed of sound.
___________________________________________________________________
___________________________________________________________________
(1)
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(g)

A student compares the properties of visible light waves and radio waves.
Which two properties are the same for both visible light waves and radio waves?
Tick two boxes.

Both are transverse waves
Both can travel through a vacuum
Both have the same amplitude
Both have the same frequency
Both have the same wavelength
(2)
(Total 9 marks)

12.

(a)

The diagram below shows six of the seven types of wave that make up the electromagnetic
spectrum.
Gamma
rays
(i)

Ultraviolet

Visible
light

Infrared

Microwaves

Radio
waves

What type of electromagnetic wave is missing from the diagram?
______________________________________________________________
(1)

(ii)

Which of the following electromagnetic waves has the most energy?
Draw a ring around the correct answer.

gamma rays

radio waves

visible light
(1)

(iii)

Which of the following electromagnetic waves is given out by a TV remote control?
Draw a ring around the correct answer.

infrared

microwaves

ultraviolet
(1)
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(b)

Draw a ring around the correct answer in the box to complete the sentence.
a slower speed than
Microwaves travel through a vacuum at

the same speed as

radio waves.

a faster speed than
(1)

(c)

The diagram shows waves being produced on a rope.
The waves are not reflected by the wall.

(i)

Draw an arrow on the diagram to show the direction in which the waves transfer
energy.
(1)

(ii)

Which one of the arrows, labelled, X, Y or Z, shows the amplitude of a wave?
Write the correct answer in the box.
(1)

(iii)

The waves produced on the rope are transverse.
Name one other type of transverse wave.
______________________________________________________________
(1)

(d)

The rope is shaken up and down, producing 3 waves every second.
The waves have a wavelength of 1.2 metres.
(i)

State the frequency of the waves.
_______________ Hz
(1)
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(ii)

Calculate the speed of the waves.
Show clearly how you work out your answer.
______________________________________________________________
______________________________________________________________
Wave speed = _________________________ m/s
(2)
(Total 10 marks)
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