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1.

A student used a laser to investigate the change of direction of light as it entered a glass block.
The apparatus is shown in Figure 1.
The path of a ray of light as it enters the glass block is shown.
Figure 1

(a)

The student marked crosses to show the path of the ray of light that left the glass block.
Use a ruler to help you to draw the path of the ray of light through and out of the glass
block.
(2)

(b)

Light from lasers can damage your eyes.
Suggest one safety precaution that the student should have taken during his investigation.
___________________________________________________________________
___________________________________________________________________
(1)
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(c)

The student measured angle a and angle b when the ray of light was incident at 5 different
angles. He measured each set of values once. The student’s results are shown in
Figure 2.
Figure 2

Angle a in degrees
(i)

The student’s line of best fit is incorrect.
Give one reason why.
______________________________________________________________
______________________________________________________________
(1)

(ii)

The student measured 5 different values of angle a in his investigation.
Suggest two ways the student could improve his investigation.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)
(Total 6 marks)
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2.

(a)

The diagram shows an electric bell inside a glass jar. The bell can be heard ringing.

In the following sentences, cross out the two lines that are wrong in each box.
When all the air has been taken out of the glass jar, the ringing sound will

This is because sound

through a vacuum.
(2)

(b)

The microphone and cathode ray oscilloscope are used to show the sound wave pattern of
a musical instrument.

One of the following statements describes what a microphone does. Tick the box next to
the correct statement.
A microphone transfers sound energy tolight energy.
A microphone transfers sound energy toelectrical energy.
A microphone transfers electrical energy tosound energy.
(1)
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(c)

Four different sound wave patterns are shown. They are all drawn to the same scale.

(i)

Which sound wave pattern has the highest pitch?
______________________________________________________________
Give a reason for your answer.
______________________________________________________________
(2)

(ii)

Which sound wave pattern is the loudest?
______________________________________________________________
Give a reason for your answer.
______________________________________________________________
______________________________________________________________
(2)
(Total 7 marks)

3.

A student investigated the emission of infrared radiation from two cans.
•

The two cans were the same size.

•

One can was painted white and the other can was painted black.

•

The student poured the same volume of boiling water into each can.

•

A data logger recorded the temperature in each can for the next 14 minutes.
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(a)

Draw a ring around the correct answer in the box to complete the sentence.
conduction.
The plastic lids prevent energy loss by

convection.
infrared radiation.
(1)

(b)

The data logger takes two temperature readings each second, and then plots a graph for
the student.
The student could have used a thermometer to measure the temperature.

Give two advantages of using a data logger instead of the thermometer
1. _________________________________________________________________
2. _________________________________________________________________
(2)
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(c)

The graph shows the student’s results.

(i)

Explain the difference in temperature between the water in the two cans after 14
minutes.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)

(ii)

The student decided to repeat the investigation using a can painted grey.
On the graph, draw a line for the results you would expect for the can painted grey.
(2)
(Total 7 marks)

4.

Diagram 1 shows four of the seven types of wave in the electromagnetic spectrum.
Diagram 1
J

K

L

Visible
light
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(a)

The four types of electromagnetic wave named in Diagram 1 above are used for
communication.

(i)

Which type of electromagnetic wave is used when a traffic signal communicates with
a car driver?
______________________________________________________________
(1)

(ii)

Which type of electromagnetic wave is used to communicate with a satellite in space?
______________________________________________________________
(1)

(b)

Gamma rays are part of the electromagnetic spectrum.
Which letter, J, K or L, shows the position of gamma rays in the electromagnetic spectrum?
Draw a ring around the correct answer.
J

K

L
(1)

(c)

Diagram 2 shows an infrared wave.
Diagram 2
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(i)

Which one of the arrows, labelled A, B or C, shows the wavelength of the wave?

Write the correct answer, A, B or C, in the box.
(1)

(ii)

Draw a ring around the correct answer to complete the sentence.
shorter than
The wavelength of infrared waves is

the same as

the wavelength

longer than
of radio waves.
(1)

(d)

Mobile phone networks send signals using microwaves. Some people think the energy a
person’s head absorbs when using a mobile phone may be harmful to health.
(i)

Scientists have compared the health of people who use mobile phones with the
health of people who do not use mobile phones.
Which one of the following statements gives a reason why scientists have done this?
Tick ( ) one box.

To find out if using a mobile phone is harmful to health.

To find out if mobile phones give out radiation.

To find out why some people are healthy.
(1)
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(ii)

The table gives the specific absorption rate (SAR) value for two different mobile
phones.
The SAR value is a measure of the maximum energy a person’s head absorbs when
a mobile phone is used.
Mobile Phone

SAR value in W/kg

X

0.28

Y

1.35

A parent buys mobile phone X for her daughter.
Using the information in the table, suggest why buying mobile phone X was the best
choice.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)
(Total 8 marks)

5.

(a)

The diagram shows a longitudinal wave being produced in a stretched spring.

(i)

Use the bold words from the diagram to complete the following sentence. Put only
one word in each space.
A longitudinal wave is one in which the ______________________ causing
the wave is parallel to the ________________________ of energy transfer.
(2)

(ii)

Name the type of energy that is transferred by longitudinal waves.
______________________________________________________________
(1)
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(b)

The diagram shows water waves made by a wave machine in a swimming pool.

Every second, two waves go past a person standing in the swimming pool.
The waves have a wavelength of 0.8 metres.
Calculate the speed of the water waves.
Write down the equation you use, and then show clearly how you work out your answer.
Give the correct unit in your answer.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Wave speed = ______________________________
(3)
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(c)

The graph shows how the speed of deep ocean waves depends on the wavelength of the
waves.

What can you conclude from the graph?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(Total 8 marks)

6.

Electromagnetic waves form a continuous spectrum.
Three parts of the electromagnetic spectrum are:
•

gamma rays

•

infrared

•

visible light.
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(a)

Place the parts in order of increasing energy.
Increasing energy

______________

______________

______________
(2)

(b)

The parts of the electromagnetic spectrum all have different properties.
Draw a ring around the correct answer to complete each sentence.
frequency.
(i)

The number of waves passing a point in 1 second is called the

speed.
wavelength.
(1)

(ii)

All parts of the electromagnetic spectrum travel at the same speed
a vacuum.
through

glass.
water.
(1)

(c)

The different parts of the electromagnetic spectrum are used for different methods of
communication.
Complete the table by giving an example of a use of each part of the electromagnetic
spectrum for communication.
Part of
electromagnetic
spectrum

Use for communication

Infrared
Microwave
Radio wave
Visible light
(4)
(Total 8 marks)
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7.

A student investigates the infrared radiation being emitted by different coloured surfaces to the
surroundings.
(a)

Draw a ring around each correct answer to complete the sentences.
absorb
(i)

All objects emit and

conduct

infrared radiation.

insulate
(1)

less
(ii)

Compared with cooler objects, hotter objects emit

the same amount of
more

infrared radiation.
(1)

(b)

The student pours 300 cm3 of hot water into each of 3 metal cubes and seals the top of
each cube.
(i)

Draw a ring around the correct answer to complete the sentence.
conduction.
Energy is transferred through the sides of the metal cubes by

convection.
radiation.
(1)

Each cube has the same volume.
Each cube is a different colour.
The temperature of each cube is recorded over 10 minutes.
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(ii)

What is the independent variable in the investigation?
______________________________________________________________
(1)

The results of the investigation are shown on the graph.

Time in minutes
(iii)

Write the correct letter for each cube, X, Y or Z, next to the lines shown on the graph.
(2)

(iv)

All three cubes had the same starting temperature. This was important in the
investigation.
Suggest why.
______________________________________________________________
______________________________________________________________
(1)

(v)

Some variables are kept the same in an investigation.
What name is given to these variables?
______________________________________________________________
(1)
(Total 8 marks)
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8.

Figure 1 shows an X-ray of an arm with a broken bone.
Figure 1

© emmy-images/iStock

(a)

Complete the following sentence.
X-rays are part of the ______________ spectrum.
(1)

(b)

Figure 2 shows how the intensity of the X-rays changes as they pass through soft tissue
and reach a detector.
Figure 2

(i)

Use Figure 2 to determine the intensity of X-rays reaching the detector for a 3 cm
thickness of soft tissue.
Intensity of X-rays = ________ arbitrary units
(1)
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(ii)

Describe how the thickness of soft tissue affects the intensity of the X-rays.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)

(iii)

The data in Figure 2 are shown as a line graph and not as a bar chart.
Choose the reason why.
Tick (✔) one box.

Both variables are categoric

Both variables are continuous

One variable is continuous and one is categoric
(1)

(c)

What happens to X-rays when they enter a bone?
___________________________________________________________________
___________________________________________________________________
(1)

(d)

How are images formed electronically in a modern X-ray machine?
Tick (✔) one box.

With a charge-coupled device (CCD)

With an oscilloscope

With photographic film
(1)
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(e)

Radiographers who take X-ray photographs may be exposed to X-rays.
(i)

X-rays can increase the risk of the radiographer getting cancer.
Why can X-rays increase the risk of getting cancer?
Tick (✔) one box.

X-rays travel at the speed of light

X-rays can travel through a vacuum

X-rays are ionising
(1)

(ii)

What should the radiographer do to reduce the risk from X-rays?
______________________________________________________________
______________________________________________________________
(1)
(Total 9 marks)

9.

Figure 1 shows a set of tuning forks.
Figure 1

A tuning fork has a handle and two prongs. It is made from metal.
When the prongs are struck on a hard object, the tuning fork makes a sound wave with a single
frequency. The frequency depends on the length of the prongs.
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(a)

Use the correct answer from the box to complete each sentence.
direction

loudness

pitch

speed

The frequency of a sound wave determines its _____________________ .
The amplitude of a sound wave determines its _____________________ .
(2)

(b)

Each tuning fork has its frequency engraved on it. A student measured the length of the
prongs for each tuning fork.
Some of her data is shown in the table.
Frequency
in hertz

(i)

Length of prongs
in cm

320

9.5

384

8.7

480

7.8

512

7.5

Describe the pattern shown in the table.
______________________________________________________________
______________________________________________________________
(1)

(ii)

Figure 2 shows a full-size drawing of a tuning fork.
Figure 2

Measure and record the length of the prongs.
Length of prongs = _______________ cm
(1)
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Use the data in the table above to estimate the frequency of the tuning fork in
Figure 2.
Explain your answer.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
Estimated frequency = _______________ Hz
(3)

(c)

Ultrasound waves are used in hospitals.
(i)

Use the correct answer from the box to complete the sentence.
electronic

hydraulic

radioactive

Ultrasound waves can be produced by ______________________ systems.
(1)

(ii)

The frequency of an ultrasound wave used in a hospital is 2 × 106 Hz.
It is not possible to produce ultrasound waves of this frequency using a tuning fork.
Explain why.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)
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(d)

Figure 3 shows a tuning fork and a microphone. The microphone is connected to an
oscilloscope.
Figure 3

© Sciencephotos/Alamy

When the tuning fork is struck and then placed in front of the microphone, a trace appears
on the oscilloscope screen.
Figure 4 shows part of the trace on the screen.
Figure 4

Each horizontal division in Figure 4 represents a time of 0.0005 s.
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What is the frequency of the tuning fork?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Frequency = ___________________ Hz
(3)
(Total 13 marks)
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