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Q1.

(@) Complete the following sentences.
Ultrasound waves have a minimum frequency

of hertz.

The wavelength of an X-ray is about the same as

the diameter of .
(2

(b) Inthis question you will be assessed on using good English, organising
information clearly and using specialist terms where appropriate.

The images show one medical use of ultrasound and one medical use of X-rays.
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Compare the medical uses of ultrasound and X-rays.

Your answer should include the risks, if any, and precautions, if any, associated with
the use of ultrasound and X-rays.

(6)



(Total 8 marks)

Q2.

(@) Sam and Kris are arguing about alpha and gamma radiation.
Sam says that alpha radiation is more dangerous.
Kris disagrees. He thinks that gamma radiation is more dangerous. What do you

think?
Explain your answer as fully as you can.

4

(b)  Cancer cells in a particular organ of the body can be killed by injecting a radioactive
substance which is absorbed by that organ.

What other features must the radioactive substance have to make it suitable for this
job?

@)

(c) Radon is a radioactive gas with a half-life of 3.6 days.
It often seeps into buildings from the ground.

Estimate how long it takes for 99% of a sample of radon gas to decay.
(Show your working.)

&)
(Total 8 marks)

Q3.

Most young people can hear sounds in the frequency range 20 Hz to 20 000 Hz.

(&) Tick the box beside the statement which best describes frequency.



(b)

(c)

Q4.

the maximum disturbance caused by a wave

the number of complete vibrations per second

the distance between one crest of a wave and the next one

the distance travelled by a wave in 1 second

1)

Diagram X shows a trace on an oscilloscope screen.

NS L] RN

Diagram X Diagram ¥ Diagram &

(1) Draw a trace on diagram Y which has a higher frequency than that shown in
diagram X.

(i)  Draw a trace on diagram Z which has a larger amplitude than that shown in

diagram X.
(2)

Choose words from the list below to complete the following sentences.
higher louder lower quieter

() A musical note with a high frequency sounds than
one with a low frequency.

(i) A noise of small amplitude sounds than one with
large amplitude.

2
(Total 5 marks)

The vibration caused by a P wave travelling at 7.6 km/s has been recorded on a seismic
chart.

10 seconds




@ How many waves are produced in one second?

1)

(i)  Write down the equation which links frequency, wavelength and wave speed.

@)

(i)  Calculate the wavelength of the P wave. Show clearly how you work out your
answer and give the unit.

Wavelength =

2
(Total 4 marks)

Q5.

(@) The student is using a microphone connected to a cathode ray oscilloscope (CRO).

The CRO displays the sound waves as waves on its screen. What does the
microphone do?

@)

(b)  The amplitude, the frequency and the wavelength of a sound wave can each be
either increased or decreased.

()  What change, or changes, would make the sound quieter?

1)



(i)  What change, or changes, would make the sound higher in pitch?
(1)
(Total 4 marks)

Q6.
The diagram shows a water wave drawn to scale.
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(@) What is the wavelength of this water wave? cm
1)
cm
1)

(b)  What is the amplitude?

(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)

Q7.

All radio waves travel at 300 000 000 m/s in air.
Give the equation that links the frequency, speed and wavelength of a wave.

(i)




1)

(i) Calculate the wavelength, in metres, of a radio wave which is broadcast at a
frequency of 909 kHz. Show clearly how you work out your answer.

Wavelength = metres

2
(Total 3 marks)

Qs.

The diagram shows some waves travelling along a rope.

rope attached
to wall

NNNNNNNANN

(@) Show on the diagram
(i)  the wavelength of one of the waves
(i)  the amplitude of one of the waves @
2)
(b)  The waves shown on the diagram were produced in two seconds.

What is the frequency of the waves?

2
(Total 6 marks)

Qo.
A microphone and a cathode ray oscilloscope (CRO) can be used to show the pattern of a
sound wave.

Sound wave pattern
which is visible -
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Four sound wave patterns, A, B, C and D, are shown.

They are all drawn to the same scale.
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(@) Which one of the patterns has the smallest amplitude?
(b)  Which one of the patterns has the lowest frequency?
(Total 2 marks)
Q10.
(@) Onthe wave drawn below, mark the amplitude and wavelength.
(2)
(b) A wave is said to have a frequency of 25 Hz.
Explain what the term frequency means.
1)
(c) From the electromagnetic spectrum, give the name and use of a radiation of lower
frequency than light.
Name
Use
(2
(Total 5 marks)
Q11.

The diagram shows the seven types of wave that make up the electromagnetic spectrum.



Gamma X-rays Ultraviolet Visible Infra red Micro- Radio

rays rays light rays waves waves

(@)

(b)

(c)

Q12.

(a)

0] Microwaves and visible light can be used for communications.

Name one more type of electromagnetic wave that can be used for
communications.

@)

(i)  Name one type of electromagnetic wave that has a longer wavelength than
microwaves.

(1)
Wi-Fi is a system that joins a laptop computer to the internet without using wires.
A 2400 megahertz microwave signal is used to link a computer to a device called a
router.

What quantity is measured in hertz?

Draw a ring around your answer.

frequency wavelength wave speed
(1)

A politician commented on the increasing use of Wi-Fi. He said: ‘| believe that these
systems may be harmful to children.’

0] Suggest one reason why more scientific research into the safety of Wi-Fi
systems is needed.

@

(i)  Complete the following sentence by drawing a ring around the correct line in

the box.
a fact.

What the politician said was an opinion.
a prediction.

@
(Total 5 marks)

The table gives information about the frequencies in the hearing ranges of six
different mammals.



(b)

Name of mammal Frequencies in hearing range
Bat 20 Hz — 160 kHz
Dog 20 Hz — 30 kHz
Dolphin 40 Hz — 110 kHz
Elephant 5Hz — 10 kHz
Human 20 Hz — 20 kHz
Tiger 30 Hz — 50 kHz

(i)  Which mammal in the table can hear the highest frequency?

(i)  Which mammal in the table, apart from humans, cannot hear ultrasound?

(i) Give one example of a frequency which an elephant can hear but which a tiger

cannot hear.

Include the unit in your answer.

The diagrams show six sound waves, A, B, C, D, E and F, represented on an

oscilloscope screen.

Frequency

They are all drawn to the same scale.
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Q13.

Which one of the waves has the greatest amplitude?

Wave

Which one of the waves has the highest frequency?

Wave

@)

@)

(Total 5 marks)

Different parts of the electromagnetic spectrum have different uses.

(@) The diagram shows the electromagnetic spectrum.

Radio . - . : Gamma
waves Microwaves Infrared Visible light | Ultraviolet X-rays rays
(i)  Use the correct answers from the box to complete the sentence.

(ii)

amplitude frequency speed wavelength

The arrow in the diagram is in the direction of increasing

and decreasing

Draw a ring around the correct answer to complete the sentence.

)




(b)

(c)

(d)

The range of wavelengths for waves in the electromagnetic

1015 to 104
spectrum is approximately | 104 to 104 metres.
104 to 10%
The wavelength of a radio wave is 1500 m.
The speed of radio waves is 3.0 x 108 m/ s.
Calculate the frequency of the radio wave.
Give the unit.
Frequency =

()  State one hazard of exposure to infrared radiation.

(i)  State one hazard of exposure to ultraviolet radiation.

X-rays are used in hospitals for computed tomography (CT) scans.

()  State one other medical use for X-rays.

(i)  State a property of X-rays that makes them suitable for your answer in part

(d)(@).

(i)  The scientific unit of measurement used to measure the dose received from

radiations, such as X-rays or background radiation, is the millisievert (mSv).

The table shows the X-ray dose resulting from CT scans of various parts of the

body.

The table also shows the time it would take to get the same dose from

@)

®)

@

@

@)

1)



background radiation.

Part of the | X-ray dose | Time it would take to get the same
body in mSv dose from background radiation

Abdomen 9.0 3 years

Sinuses 0.5 2 months

Spine 4.0 16 months

A student suggests that the X-ray dose and the time it would take to get the
same dose from background radiation are directly proportional.

Use calculations to test this suggestion and state your conclusion.

3)
(Total 13 marks)

Q14.
Figure 1 shows a set of tuning forks.
Figure 1

Il an B

Prong -
et L et et st et ot et
S o R R

Handle

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.

(@) 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

@)

(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.

Length of

Frequency
: prongs
in hertz .

in cm
320 9.5
384 8.7
480 7.8
512 7.5

(i)  Describe the pattern shown in the table.

1)
(i)  Figure 2 shows a full-size drawing of a tuning fork.
Figure 2

Length of prongs

Measure and record the length of the prongs.

Length of prongs = cm

@)

Use the data in the table above to estimate the frequency of the tuning fork in
Figure 2.

Explain your answer.




Estimated frequency = Hz

(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.

(i)  The frequency of an ultrasound wave used in a hospital is 2 x 108 Hz.

It is not possible to produce ultrasound waves of this frequency using a tuning
fork.

Explain why.

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

Figure 3

©)

@)

@)
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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
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Each horizontal division in Figure 4 represents a time of 0.0005 s.

What is the frequency of the tuning fork?

Frequency = Hz

®)



(Total 13 marks)

Q15.

Light changes direction as it passes from one medium to another.

(@) Use the correct answer from the box to complete the sentence.

diffraction reflection refraction

The change of direction when light passes from one medium to another is

called

1)
(b)  Draw aring around the correct answer to complete the sentence.

When light passes from air into a glass block, it changes

away from the normal.

direction towards the normal.

to always travel along the normal.

1)
(c) Diagram 1 shows light rays entering and passing through a lens.

Diagram 1

(i)  Which type of lens is shown in Diagram 1?
Draw a ring around the correct answer.
concave convex diverging
@

(i)  In Diagram 1, what is the point X called?

1)
(d)  Alens acts like a number of prisms.

Diagram 2 shows two parallel rays of light entering and passing through prism A
and prism C.



Diagram 2

FPrism C — \

Draw a third parallel ray entering and passing through prism B.

(4)
(e) What two factors determine the focal length of a lens?

1.

2.

2
(Total 10 marks)

Q16.

(&) The diagrams below show rays of light striking a mirror and a perspex block.

perspex
[ block

mirror

Complete the paths of the three rays of light on the diagrams to show the rays
leaving the mirror and the perspex block.
(4)

(b)  The diagram below shows a beam of light striking a perspex block.



wavefronts

=

0] Continue the paths of the rays AB and CD inside the perspex block.
(i)  Draw the wavefronts of the beam of light in the perspex.

(i)  Explain why the beam behaves in the way you have shown.

@)

(c) The diagram below shows a ray of light striking a perspex-air surface from inside
the perspex. The critical angle is 45°.

Draw the path of the ray after it reaches the perspex-air boundary.

2
(Total 13 marks)

Q17.

(@) The diagrams show rays of light. Each ray strikes a surface of a glass block.



(b)

Q18.
(a)

0] On the diagram draw the path of each ray through the glass block and out into
the air again.

(i)  Label another angle on the diagram which is equal to the angle marked X.
Label this angle Y.
4

The diagrams show two beakers. Both beakers have a drawing pin inside as

« \ﬂ’

A L

The first beaker is empty. The eye cannot see the drawing pin.
The second beaker is full of water and the eye can see the drawing pin.

Explain how the eye is able to see the drawing pin in the second beaker. You may
add to the diagram if it helps your answer.

3)
(Total 7 marks)

A student investigated the refraction of light as it passes out of a transparent plastic
block.

She aimed a ray of light at point X. She marked the position of the ray as it passed
through the transparent plastic block and into the air.

The angle i is the angle of incidence.



Ray of light

Plastic

()  What is the name of angle r?

@)

(i)  What is the name of the dashed line?

@)

(b) A camera uses a lens to produce an image which falls on a light detector.

Name a light detecting device which may be used in a camera.

@)

(c) The diagram shows the position of an image formed in a camera.



Object T THE=L Ldcm

()  What type of lens is shown in the diagram?

@)

(i)  Use the equation in the box to calculate the magnification.

image height

magnification = ohject height

Show clearly how you work out your answer.

Magnification =
2

(d) Why does the image formed in a camera have to be a real image?

(1)
(Total 7 marks)

Q109.

(@) Figure 1 shows a ray of light entering a glass block.



Ray box

Figure 1

Nomal

S . N

#_,Glass block

()  The angle of incidence in Figure 1 is labelled with the letter i.

On Figure 1, use the letter r to label the angle of refraction.

@)

(i)  Figure 2 shows the protractor used to measure anglesi and r.

Figure 2

What is the resolution of the protractor?

Tick () one box.

1 degree

5 degrees

10 degrees

1)

(i) The table shows calculated values for angle i and angle r from an

investigation.

Calculated values

sini =0.80

sinr =0.50




Use the values from the table to calculate the refractive index of the glass.

Refractive index =

2
(b)  The diagrams below show a ray of light moving through glass.

Which diagram correctly shows what happens when the ray of light strikes the
surface of the glass at the critical angle?

Tick (+') one box.

Air

/ Air Air
Glass G|57 %}/\\

(c) A concave (diverging) lens is fitted into a door to make a security spyhole.

@

Figure 3 shows how this lens produces an image.



Figure 3
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(i)  State one word to describe the nature of the image in Figure 3.

@)

(i)  Use data from Figure 3 to calculate the magnification of the image.

Magnification =

@)

(i) What is another use for a concave lens?

Tick () one box.

A magnifying glass

Correcting short sight




To focus an image in a camera

1)
(Total 9 marks)

Q20.

The data given in the table below was obtained from an investigation into the refraction of
light at an air to glass boundary.

Angle of Angle of
incidence refraction
20° 13°
30° 19°
40° 25°
50° 30°

Describe an investigation a student could complete in order to obtain similar data to that
given in the table above.

Your answer should consider any cause of inaccuracy in the data.

A labelled diagram may be drawn as part of your answer.

(Total 6 marks)

Q21.

Different parts of the electromagnetic spectrum are useful for different methods of
communication.

The diagram shows a transmitter emitting two electromagnetic waves, L and M.



Satellite

: lonosphere
L/ P

. _'_'_,__,-'—'—'_'_'_'_'_\_\___—‘— .
Transmitter - The Earth \@ecewer

(@ () Wavel isused to send a signal to a satellite.
Which part of the electromagnetic spectrum does wave L belong to?

@

(i)  What name is given to the process that occurs as wave L passes into the
ionosphere?

1)
(b) Wave M is reflected by the ionosphere.

()  On the diagram above, draw the path of wave M until it reaches the receiver.
2

(i)  On the daigram above, draw a line to show the normal where wave M meets
the ionosphere. Label the line N.

1)
(c) Give two properties of all electromagnetic waves.

1.

2
(Total 7 marks)

Q22.

Small sailing boats can be fitted with a passive radar device. The device increases the
chance that the small boat will be seen on the radar screen of a large ship.

The radar transmitter on the large ship emits microwaves.

(@) Microwaves and radio waves are both part of the electromagnetic spectrum.

How are microwaves different from radio waves?




1)

(b) How fast do microwaves travel through the air or a vacuum compared to radio
waves?

@)

(c) The diagrams show the position of a passive radar device on a small boat and the
internal construction of one type of passive radar device.

| | | | Passive radar device
/ / / /J

= B — e
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Intermnal construction of

passive radar device . __Outer
—_— —" plastic
: = casin

Microwaves — g
— |
———— -_-___—_——-..,___

Metal

plates

Microwaves can be absorbed, reflected or transmitted by different materials and
types of surface.

Explain what happens to the microwaves from the ship’s transmitter when they
reach the passive radar device.

)

(d) Each type of passive radar device has an RCS value. The larger the RCS value, the
easier it is for a small boat fitted with the device to be detected.

An independent group of scientists measured the RCS values of 4 different types of



device. The RCS value for each device was measured in the same room using the
same equipment.

Radar transmitter

(i)

(ii)

(iii)

Radar receiver

——Passive
radar device

| |

Why are the walls of the room covered in a material that absorbs the waves
emitted by the radar transmitter?

@)

Why is it important to use the same room and the same equipment?

@

Why is it important that the measurements are made by an independent group
of scientists?

@

(e) The movement of a small boat causes the mast and device to lean over, therefore
the RCS values were measured at different angles.

The table gives the RCS values obtained by the scientists.

iﬁg! _ Angle X
i Device
| 0° 5° 10° 15°
| A 1.4 16 17 18
B 4.7 26 2.3 1.9
C 9.3 3.3 1.9 11
D 45 4.8 5.0 4.6

0] Describe how the RCS values for device A are different to the RCS values for
device B.




)

(i)  The scientists recommended that a passive radar device fitted to a small boat

Q23.

should have:
. the largest possible RCS value
. an RCS value consistently above 2.0

Which one of the devices, A, B, C or D, would you recommend that someone
fits to their boat?

Give a reason for your answer.

(1)
(Total 10 marks)

The diagram shows an experiment to find out what happens to infrared waves when they

strike

water "

q
\ |
.—.' _—

different surfaces.

ﬂ thermometer thermometer

waler

/)
s tube covered tube pamted

with shiny black
metal foil

(@)

= L

INFRARED LAMP

The water in the black tube gets hotter than the water in the shiny tube.
Choose words from the list to complete the sentences below.

absorbs conducts convects radiates reflects

The infrared lamp energy to the tubes of water.

The black surface most of the energy that reaches it.

The shiny surface most of the energy that reaches it.

®)



(b)  Putthe sentences A- E below into the correct boxes on the flow diagram so that
they tell you how to do the experiment

(You may use just the letters if you want to.)

A Switch off the lamp

R Switch on the lamp Read the thermom eters

C  DMake sure the lamp 15 the same
distance from hoth tuhes

D Read the thermometers Wat for S minutes

E  Wait for the temperature to
stop nang

Stir the water in the tabes

©)
(Total 8 marks)

Q24.

Two friends are standing on a beach.

When they shout they can hear themselves a second later.



———-/"

Explain, as fully as you can, why this happens.
(You may answer on the diagram if you want to.)

(Total 2 marks)

Q25.

A hard, flat surface reflects sound just like a plane (flat) mirror reflects light.

hard, flat surface

sound waves

car

A ear car
- C
B gar
You want to hear the reflection (echo) of the ticking watch through a tube.

Which is the best position to put the tube?

Choose from positions A-E on the diagram

(You may draw on the diagram if you want to.)
(Total 2 marks)

Q26.

The diagram shows a glass prism.



Point X Iy

Fay of light

0] Explain why refraction has not occurred at point X.

(1)
(i) (A) Give the full name for the process which has occurred at point Y.
(1)
(B) Explain why this process has occurred.
(2)

(Total 4 marks)

Q27.
(@) The diagram shows two mirrors at right angles to each other. A ray of light shines
onto one mirror as shown.

Carefully draw the path of the ray which is reflected from both mirrors.

Draw an arrow on the ray to show the direction of the light.

Source \
I

of =
light

®)



(b) Light can also be made to change direction as it passes into and out from a block of
glass. Complete the ray diagram below.

SOutCE
of

light

(2)
(Total 5 marks)

Q28.

(@) Radio waves, microwaves and visible light are all electromagnetic waves that are
used for communication.

()  Name another electromagnetic wave that is used for communication.

1)
(i)  Name an electromagnetic wave which is not used for communication.
State a use for this electromagnetic wave.

Electromagnetic wave

Use

@)

(b)  The table below shows the wavelengths for some electromagnetic waves, A, B, C
and D.

Wave Wavelength

A 1000 m
B 100 m
C 10 m

D 3cm




(c)

A teacher is going to demonstrate diffraction of waves through a gap. She will carry
out the demonstration in a classroom.

The teacher is able to generate waves A, B, C and D.

Which wave, A, B, C or D, would she use?

Explain your answer.

In another demonstration, a teacher used a loud ticking clock as a source of sound,
two hollow tubes and two smooth surfaces, EF and GH.

The figure below shows one of the hollow tubes fixed in position with a ticking clock
at one end.

Fixed hollow tube

Ticking clock

o

=3
{:.%D,;

H

A student placed his ear at one end of the other hollow tube in position P. He moved
this hollow tube, in turn, to positions Q and R.

(i) At which position, P, Q or R, did he hear the loudest sound?

(i)  Explain your answer to part (i).

3

@)



©)

(i)  Suggest why smooth surface GH in the figure above was needed.

(1)
(iv) The frequency of a sound wave is 15 Hz.
The speed of sound is 330 m/ s.

Calculate the wavelength of the sound wave.

Wavelength = m

2

(v) Give areason why it would not be possible to do the demonstration in the
figure above using sound waves with a frequency of 15 Hz.

1)
(Total 14 marks)

Q29.

(@) Light waves transfer energy.
(i) Complete the following sentence.

The oscillations producing a light wave are

to the direction of the energy transfer by the light wave.
@

(i)  The apparatus in the diagram shows that light waves transfer energy.



Desk lamp

Solar panel Electric motor

On/off switch

Describe how switching the desk lamp on and off shows that light waves
transfer energy.

You do not need to describe the energy transfers.

2

(b) A student holds a wrist watch in front of a plane mirror. The student can see an
image of the wrist watch in the mirror.

The diagram shows the position of the wrist watch and the mirror.

P S pad Plane mirror

.\ Wrist watch
Draw a ray diagram showing how the image of the wrist watch is formed.

Mark the position of the image.
4

(c) The image of the wrist watch seen by the student is virtual.

What is a virtual image?




Q30.

@
(Total 8 marks)

(@) The diagram represents the electromagnetic spectrum. Four of the waves have not
been named. Draw lines to join each of the waves to its correct position in the
electromagnetic spectrum. One has been done for you.

Hrays

Infrared | Microwaves

Ultraviolet

Gamma rays

Radiao

Light

)

(b)  Complete the following sentence by choosing the correct answer and crossing out

in the box the two lines which are wrong.

The speed of radio waves through a vacuum is

light through a vacuum.

Fazter than
the same as
slower than

(c) The diagram shows an X-ray photograph of a broken leg.

Bones show up white on the photographic film. Explain why.

the speed of

@

Q31.

(2
(Total 5 marks)



Waves may be either longitudinal or transverse.

(@) Describe the difference between a longitudinal and a transverse wave.

(b) Describe one piece of evidence that shows when a sound wave travels through the
air it is the wave and not the air itself that travels.

(c) The figure below shows the parts of a moving-coil loudspeaker.

A coil of wire is positioned in the gap between the north and south poles of the
cylindrical magnet.

| | —Coil of wire

Paper cone.
7 - Permanent cylindrical magnet

) 'l
Vi

Flexible leads to electrical circuit

Explain how the loudspeaker converts current in an electrical circuit to a sound
wave.

)

@)



(6)
(Total 9 marks)

Q32.
The data given in the table below was obtained from an investigation into the refraction of
light at an air to glass boundary.

Angle of Angle of
incidence refraction
20° 13°
30° 19°
40° 25°
50° 30°

(a) Describe an investigation a student could complete in order to obtain similar data to
that given in the table above.

Your answer should consider any cause of inaccuracy in the data.

A labelled diagram may be drawn as part of your answer.

(6)

(b) State the reason why light is refracted as it crosses from air into glass.

(1)
(Total 7 marks)

Q33.
Small water waves are created in a ripple tank by a wooden bar. The wooden bar vibrates
up and down hitting the surface of the water.



The figure below shows a cross-section of the ripple tank and water.
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Mot to scale

(@) Which letter shows the amplitude of a water wave?

Tick one box.

J

K

@

(b) The speed of the wooden bar is changed so that the bar hits the water fewer times
each second.

What happens to the frequency of the waves produced?

Tick one box.

Increases

Does not change

Decreases

@)

(c) Describe how the wavelength of the water waves in a ripple tank can be measured
accurately.

@)
(d) The speed of a wave is calculated using the following equation.

wave speed = frequency x wavelength

The water waves in a ripple tank have a wavelength of 1.2 cm and a frequency of
18.5 Hz.

How does the speed of these water waves compare to the typical speed of a person



walking?

4)
(Total 8 marks)

Q34.

Bats use the reflection of high pitched sound waves to determine the position of objects.
The image below shows a bat and an insect flying in front of the bat.

Insect

Sound waves
emitted by bat

e ot

(@) What determines the pitch of a sound wave?

Tick (V) one box.

Tick (V)

amplitude

frequency

speed

@

(b)  State the name given to reflected sound waves.

1)

(c)  The bat emits a sound wave with a frequency of 25.0 kHz and a wavelength of
0.0136 metres.

Calculate the speed of this sound wave.




Speed = m/s

)

(d)  Sound waves are longitudinal. Describe a longitudinal sound wave.

2
(Total 6 marks)

Q35.

Figure 1 shows a straight wire passing through a piece of card.
A current (1) is passing down through the wire.

Figure 1

Iy

Card

(@) Describe how you could show that a magnetic field has been produced around the
wire.

2
(b) Figure 2 shows the ignition circuit used to switch the starter motor in a car on.
The circuit includes an electromagnetic switch.

Figure 2



Ignition switch

Electromagnetic T~
switch - O

S __|—Pivat
""'\-L_\_L e P il

et

-5

_l—lron arm

|
{
B T O B

e T

Electromagnet—
;z [~ Starter motor
A contacts
S
Iron core’ -
- 12V
Starter mator — ?

Explain how the ignition circuit works.

(4)
(Total 6 marks)

Q36.

Figure 1 shows a straight wire passing through a piece of card.
A current (1) is passing down through the wire.

Figure 1

Card

g n

(@) Describe how you could show that a magnetic field has been produced around the



wire.

2
(b) Figure 2 shows the ignition circuit used to switch the starter motor in a car on.
The circuit includes an electromagnetic switch.
Figure 2
Ignition switch
Electromagnetic .
switch _
o _|—Pivat
~ il

Ii'u —
L _|-— Iron arm
L
|

Electromagnet— 1
[ ~— Starter motor

A contacts
Iron core’ +
— 12V
Starter motor — T
Explain how the ignition circuit works.
(4)

(Total 6 marks)

Q37.

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.

Il |
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! Radio waves

(@) 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 the same as
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)

Q38.

The figure below shows an incomplete electromagnetic spectrum.

A microwaves B C ultraviolet D gamma

(@) What name is given to the group of waves at the position labelled A in the figure
above?

Tick one box.

infrared

radio

visible light

X-ray

@)

(b) Electromagnetic waves have many practical uses.

Draw one line from each type of electromagnetic wave to its use.

Electromagnetic
9 Use
wave



For fibre optic
communications

Gamma rays
For communicating with a
satellite
Microwaves
To see security markings
Ultraviolet

To sterilise surgical

instruments
(3)
(c) Complete the sentence.
Use an answer from the box.
black body ionising nuclear

X-rays can be dangerous to people because X-rays are

radiation.

1)
(Total 5 marks)



Mark schemes

Q1.
(& 20,000
accept 20 kilo
or
20 k
or 20 001

an atom

(b)  Marks awarded for this answer will be determined by the Quality of Written
Communication (QWC) as well as the standard of the scientific response.
Examiners should also refer in the Marking Guidance and apply a ‘best-fit’
approach to the marking.

0 marks
no relevant content

Level 1 (1-2 marks)
At least one relevant statement is given for either type of wave

Level 2 (3—4 marks)

either

a use, risk and precaution is given for one type of wave
or

A medical use is given for both types of wave

plus

a risk or precaution for one type of wave

Level 3 (5-6 marks)
At least one medical use is given for both types of wave linked to the risks and
any precautions necessary

Examples of the points made in the response
Medical use of X-rays

Any one from:
. Detecting bone fractures

. Detecting dental problems
. Killing cancer cells
. CT scanning.

Ignore details about how X-rays / ultrasound work
accept any specific use of X-rays, eg

. detecting heart / lung disorders (with chest
X-rays)

. mammaograms / breast cancer detection

. detecting stones / bowel disease (with abdominal

X-rays)

Risks with X-rays
X-rays pose a risk / danger / hazard

accept are harmful




X-rays cause ionisation / damage to cells

or

mutate cells / cause mutations / increase chances of mutations

or

turn cells cancerous / produce abnormal growths / produce rapidly growing
cells

or

kill cells

accept a description of what ionising is

instead of cell, any of these words can be used: DNA / genes
/ chromosomes / nucleus

accept (may) cause cancer

Operator precautions with X-rays
The X-ray operator should go behind a (metal / glass) screen / leave the room
when making an X-ray / wear a lead lined apron

accept appropriate precautions for the patient e.g. limit the
total exposure / dose (in one year)

wear a radiation badge is insufficient

Medical use of ultrasound

Any one from:

. Pre-natal scanning

. Imaging (a named body part).

. removal / destruction of kidney / gall stones
. removing plaque from teeth

cleaning teeth is insufficient
. accept examples of repair, eg alleviating bruising, repair scar damage,
ligament / tendon damage, joint inflammation.

accept physiotherapy
accept curing prostate cancer or killing prostate cancer cells

Risks with ultrasound
Ultrasound poses no risk / danger / hazard (to the user / patient)

accept ultrasound is safer than using X-rays

Ultrasound is not ionising
or
Ultrasound does not damage (human) cells

Precautions with ultrasound
The operator needs to take no precautions when making an ultrasound scan

this can be assumed if it is stated that ultrasound is harmless
or it is safer than using x-rays or it is non-ionising

(8]
Q2.
(@ ylgamma
. because more penetrating
. so can reach/damage cells from outside body/through skin

but



Q3.

(b)

(€)

(@)

(b)

(€)

Q4.

(ii)

a/alpha
. does more damage/more likely to cause cancer

. can only do this if inside the body/cells

each « for 1 mark
[credit same ideas expressed conversely]

4
. must emit alpha / o radiation
. idea that half-life must be just long enough to kill cancer cells
each for 1 mark
[do not credit simply short half-life]
(allow ‘must be liquid / in solution)
2

evidence of repeated halving then
n x 3.6

gains 1 mark

but
answer in range
22 — 25.2 days
(ie >6 and up to 7 half lives)

gains 2 marks

(8]
number of complete vibrations per second
for 1 mark
1
0] correct trace (more waves), ignore amplitude
for 1 mark
1
(i)  correct trace (higher amplitude), ignore frequency
for 1 mark
1
(@) higher
for 1 mark
1
(i)  quieter
for 1 mark
1
(5]

0.5

wave speed = frequency * wavelength



(iii)

Q5.

Q6.

(@)

(b)

(@)

(b)

(c)

acceptv =fxA
accept s for v
acceptm/s=Hz * m
accept

A

providing subsequent method correct

15.2 km
both numerical answer and unit are required for both marks
numerical answer and unit must be consistent
allow 1 mark for 15.2 with incorrect or no unit
allow 2 marks for an answer of 1.52 km if the answer to
(b)(i) was given as 5
r 1 mark for correct transformation
or 1 mark for correct use of speed = distance/time
unit on its own gains no credit

[4]

changes the sound wave(s)

to a varying or changing (electric) potential difference or p.d. or voltage
or current or to an irregular alternating current or a.c. or transfers
sound energy to electrical energy (1) mark is vibrations or pulses or of
sound or in air become electrical waves

do not credit just 1o electricity’ or to a.c’

(i)  decrease or reduce the amplitude
accept less amplitude nothing else added

(i)  increase the frequency or decrease
wavelength

accept higher frequency nothing else added

[4]

correct answer with no working = 2
allow 1 mark for f = number + time
or correct working i.e., 12 + 4

N.B. correct answer from incorrectly



Q7.

(i)

(ii)

Q8.

(@)

recalled relationship / substitution = 0

Hz / hertz

accept HZ, hz, hZ
allow waves / cycles per second
allow wps, w/s, cps, c/s

(5]
speed = frequency x wavelength
accept the equation rearranged
acceptvors=fxA
do not allow w for wavelength
do not accept
b
i
unless subsequent calculation correct
1
330 (m)
allow 1 mark for
300 000000
A= 909000
or 300 000 000 =909 000 x A
or answer of 330000(m) or 330033(m)
2
(3]
(1) a horizontal distance indicated and labelled

(ii)

gains 1 mark

but
horizontal distance indicated between identical points on
adjacent waves (to within 3-4mm) and labelled

gains 2 marks

peak < trough indicated*
gains 1 mark

but
peak / trough <« mean indicated*

(* to within 1-2mm either end)

gains 2 marks
(allow 1 mark if both lines unlabelled or 2 marks if both lines



(b)

Qo.
(a)

(b)

Q10.
(@)

(b)

(€)

Q11.
(a)

accurately drawn and unlabelled)

. 15

. hertz / Hz or (waves / cycles) per second

for 1 mark each
(do not allow wavelength / hertz per second)

[6]

C (only)

A (only)

[2]

amplitude marked as approximately half a wave height
great precision is not required

wavelength marked as a trough to trough distance or a peak to peak
distance

accept an equivalent repeat distance anywhere on the wave

the number of waves each second

accept cycles per second accept 25 waves pass each
second

any pair from
microwave cooking or communication or mobile phone
radio communication or entertainment

infra-red cooking or heating or remote control or security or night sights
or thermal imaging

accept sensible specific uses

[5]

(1) infra red (rays)
accept IR
or
radio (waves)

do not accept heat waves
do not accept TV waves

(i) radio (waves)



(b)

(€)

Q12.
(a)

(b)

Q13.
(a)

(b)

(€)

this answer only

frequency

0] answer should be in terms of establishing if harmful or not

harmful ie trying to clear up any uncertainty

do not accept answers that assume it is harmful
eg Wi-Fi systems will make youill

need to know if it is harmful / makes youill
accept idea that safety issue may worry people
accept idea that (more) research may reassure people
accept idea of finding out (the truth)

(i)  an opinion

(i) bat(s)

(i)  elephant(s)

(i) any example in the inclusive range 5 < 29 Hz / hertz
appropriate number and unit both required

() frequency

wavelength

(i) 1075 to 104

2.0 x 105

correct substitution of
3.0 x 108/ 1500 gains 1 mark

Hz

(i  (skin) burns

[5]

[5]



(i)  skin cancer / blindness

(d () anyonefrom:

. (detecting) bone fractures
. (detecting) dental problems
. treating cancer

(i) any one from:

affect photographic film
absorbed by bone
transmitted by soft tissue
kill (cancer) cells

answer must link to answer given in (d)(i)

(i) 9/36=0.25
0.5/2=0.25
4/16=0.25

accept:
36/9=4
2/05=4
16/4=4

conclusion based on calculation

two calculations correct with a valid conclusion scores 2

marks
one correct calculation of k scores 1 mark

Q14.
(@) pitch

loudness

(b) () aslength (of prongs) decreases frequency / pitch increases
accept converse
accept negative correlation
ignore inversely proportional

(i) 8.3(cm)
accept 8.3+0.1cm

(i) (8.3 cm is) between 7.8 (cm) and 8.7 (cm)
ecf from part (ii)

(so f must be) between 384 (Hz) and 480 (Hz)

[13]



(c)

(d)

Q15.
(a)

(b)

(€)

(d)

(e)

410 (Hz) = f <450 (Hz)
if only the estimated frequency given, accept for 1 mark an
answer within the range

(i) electronic

(i)  frequency is (very) high
accept frequency above
20 000 (Hz) or audible range

so tuning fork or length of prongs would be very small (1.2 mm)

285.7 (Hz)
accept any correct rounding 286, 290, 300
allow 2 marks for 285
allow 2 marks for correct substitution 0.0035=1/f
allow 1 mark for T = 0.0035 s
allow 1 mark for an answer of 2000

refraction

towards the normal

(i)  convex

(i)  principal focus
accept focal point

parallel on left

refracted towards the normal at first surface

refraction away from normal at second surface

passes through or heads towards principal focus

refractive index
accept material from which it is made

(radius of) curvature (of the sides)
accept shape / radius
do not accept power of lens

[13]



Q16.
(@)

(b)

(c)

Q17.
(a)

(b)

Q18.

ignore thickness / length

Reflection correct

Normal incidence correct in and out
Correct refraction in

Parallel ray out

each for 1 mark

0] Each ray correctly refracted in
1+1=2

(i)  Wavefronts perp sides
Wavefronts closer

(Cannot score wavefront marks if refracted rays clearly
wrong)

(i)  Speed reduces
Starting at B
Then D

each for 1 mark

TIR correct
gets 2 marks

Else rough reflection
gets 1 mark

® Ignore arrows on rays
perpendicular rays goes straight in and out
other ray refracts towards normal (not along)
emerges parallel incident ray (by sight) if refraction correct (ignore
reflections)

for 1 mark each

(i)  emergent angle marked Y if emerges parallel to right of normal
for 1 mark

straight ray to water surface refracts/bends
straight to eye/towards surface on right image correctly shown
or states the same mark prose only of diagram incomplete

any 3 for 1 mark each

[10]

[13]

[7]



@ @O (angle of) refraction
take care not to credit ‘angle of reflection’

(i)  normal
do not credit horizontal’

(b) either

(photographic) film

or CCD(s) (charge-coupled device(s)) / CMOS(s) (sensor(s)) / (active) pixel
sensor(s)

accept LDR(s)’/ light dependent resistor(s)’
not lux meter
do not accept light sensor(s)

© () converging

or ‘convex’
1
(i)  either
(0).35
or (0).4(1...)
do not give any credit for an answer greater than 1
or
7 + 20 for 1 mark
or

clear evidence that appropriate measuring / counting, has
been made for 1 mark

(d) otherwise it will have no effect on the light detector

or otherwise no (real) light will fall on the light detector

or ‘avirtual / imaginary image will have no effect on the light
detector’

allow error carried forwards for light detector’
allow so it can be formed on the film

[7]

Q19.
@ ()



%ﬁay box
-

N
Normal
i
N\ |- Glass block
/
4
\
rF\
L
A
l"l.
1
(i) 1 degree

(i) 1.6
allow 1 mark for correct substitution, ie 0.80 / 0.5 provided no
subsequent step shown
working showing 1.59(9.....) scores zero

(b) 2 diagram ticked

Air
Glass

v
1
(c) (i) any one correct description:
. upright
. virtual
. diminished.

treat multiple words as a list

(i) 0.25
allow 1 mark for correct substitution, ie 1 /4 or 5/ 20
provided no subsequent step shown

ignore any unit
(iif)  Correcting short sight
[9]

Q20.

Level 3 (5-6 marks):
A detailed and coherent plan covering all the major steps is provided. The steps in the
method are logically ordered. The method would lead to the production of valid results.

A source of inaccuracy is provided.



Level 2 (3—4 marks):

The bulk of a method is described with mostly relevant detail. The method may not be in a
completely logical sequence and may be missing some detail.

Level 1 (1-2 marks):

Simple statements are made. The response may lack a logical structure and would not
lead to the production of valid results.

0 marks:
No relevant content.

Indicative content

place a glass block on a piece of paper

draw around the glass block and then remove from the paper

draw a line at 90° to one side of the block (the normal)

use a protractor to measure and then draw a line at an angle of 20° to the normal
replace the glass block

using a ray box and slit point the ray of light down the drawn line
mark the ray of light emerging from the block

remove the block and draw in the refracted ray

measure the angle of refraction with a protractor

repeat the procedure for a range of values of the angle of incidence
possible source of inaccuracy

the width of the light ray

which makes it difficult to judge where the centre of the ray is

(6]

Q21.

@ () microwave
(ii)  refraction

(b) () wave M continues as a straight line to the ionosphere and shown
reflected

accept reflection at or within the ionosphere

correctly reflected wave shown as a straight line reaching the top of the
receiver

if more than 2 rays shown 1 mark maximum



(ii)

/ ‘Sataliita

/ - \ lonosphers
& - -
Transmiﬂer(' S T .4 Receiver
The Earth 1

ignore arrows

normal drawn at point where their M meets the ionosphere

o "'_:I
/ Satellite
N
e
o lorosphers
-

T A receiver
The Earth ﬁ i

Tramsmitber

(c) anytwo from:

Q22.

transverse

same speed (through air)
accept speed of lightor 3 x 108 m/s

can be reflected
can be refracted
can be diffracted
can be absorbed
transfer energy

can travel through a vacuum

an answer travel at the same speed though a vacuum scores

2 marks
can be polarised

show interference.
travel in straight lines is insufficient

(@) higher frequency

or

general properties / uses are neutral

shorter wavelength

[7]



do not accept different frequency / wavelength / energy
or
greater energy

(b)  the same (speed)
accept they travel at the speed of light

(c) pass through / transmitted by the plastic / casing

reflected by the metal / plates
do not accept bounce / deflected etc for reflected

if neither marking point scores an answer reflected (back to
boat / from the device) scores 1 mark

() 0) waves are not reflected from the walls
accept microwaves / radar for waves

do not accept bounce / deflected etc for reflected
or
only waves (reflected) from the device are detected

accept to stop reflected waves affecting results

(i) different types (of device) can be compared
fair test is insufficient

accept idea that only one variable is then changed
1

(i) so (measurements / results / scientists) are not biased towards one type /
manufacturer of device/s

accept to avoid bias
accept so they are not biased

e @ any two from:

if temperature is mentioned rather than angle a maximum of
1 mark can be scored

* (for any angle) A values < B values
or converse eg B values are higher / better / stronger

* A values increase with (increasing) angle
accept weakest at 0° strongest at 15°
values go up is insufficient

* B values decrease with (increasing) angle
accept strongest at 0° weakest at 15°
values go down is insufficient

* A values do not vary as much (as B values)

(i) D
mark is for the reason



reason cannot score if D is not chosen

values are always over 2(.0)

[10]
Q23.
(@) radiates
absorbs / conducts
reflects
for 1 mark each
3
(b) C make sure the lamp is the same distance from both tubes
B switch on the lamp
A switch off the lamp
E wait for the temperature to stop rising
D read the thermometers
for 1 mark each
5
(8]
Q24.
. idea that (in words or on diagram)
. sound reflects / bounces off cliff
. returns the way it came / produces an echo
each for 1 mark
[2]
Q25.
D
gains 1 mark
but E (D + E=1)
gains 2 marks
[2]

Q26.
(1) (incident) ray along the normal
or (incident) ray at 90° (to the surface)

(ii) (A) total internal reflection
all three words required do not credit total internal refraction

(B) EITHER
angle of incidence is greater than the critical angle

or angle of incidence is greater than 42°

OR



angle of incidence is 45°

[4]

Q27.

(@) first reflection vertically down to the
fourth hatch line or just to the left of
it reaching mirror (must come from
incident ray given)

Boutce
of »
light

1

second reflection back parallel to incident ray must be linked to first part of ray
1

appropriate arrow on a part of the ray (may be given if lines wrong)
(must come from source of light)

maximum of one mark to be lost for poor diagrams not using
a ruler for straight lines

first time you come across wavy line, it is penalised

(b) ray in block bent downwards, not beyond the normal
do not credit if exactly on normal

emergent ray parallel to incident ray

do not credit a continuation of the line straight through the
block these are independent

(5]

Q28.
@ () infrared/IR

(i)  UV/ X-rays / gamma rays

appropriate use corresponding with given wave:
dependent on first marking point

. UV: security marking or tanning
. X-rays: medical imaging or checking baggage
. gamma rays: sterilising surgical instruments or killing harmful

bacteria in food
accept any sensible alternative uses

(b) D



gap must be comparable to wavelength
accept converse

can create gap of that size in classroom
dependent on first marking point

(i)  sound waves reflected
accept fit’ for sound waves
ignore bounce

at EF
angle of incidence equal to angle of reflection
(iii) stop sound going direct from clock to ear

(iv) 22 (m)
allow 1 mark for correct substitution, ie
330 =15 x Ascores 1 mark

(v) outside audible range

Q209.
@ @O perpendicular
accept correct description 1

(i) light off — no / slow rotation

light on — fast(er) rotation
accept starts rotating
ignore references to energy transfers

(b)  one ray drawn from wrist watch and reflected by mirror
accept solid or dashed lines

two rays drawn from wrist watch and reflected by mirror with i = r for both rays

judge angles by eye

one ray traced back behind mirror
accept solid or dashed lines

[14]



(c)

Q30.
(a)

(b)

(€)

Q31.
(@)

image in correct position
judged by eye

accept image marked where two reflected rays traced back
cross behind the mirror

cannot be formed on a screen
accept image formed behind the mirror
or

rays of light seem to come from it but do not pass through it

(8]
all three correct
ey Bfrred  [MiToammes
e el
Tmriclit (i ma ruys Radia Light
one only correct, 1 mark only
allow names in boxes
there should be only one line from or to each box
2
the same as
1
any two from:
. bones absorb X-rays
. so film not exposed
. X-rays pass through flesh or skin or
. body or tissue (to expose film)
allow X-rays cannot pass through bones
2
(5]

in a longitudinal wave the oscillations / vibrations are parallel to the direction of
energy transfer.

accept wave travel for energy transfer throughout
1

in a transverse wave the oscillations / vibrations are perpendicular to the direction of
energy transfer.
1



(b)

(c)

Q32.
(@)

accept any sensible suggestion eg a vibrating drum skin does not move the air away
to create a vacuum (around the drum)
1

Level 3 (5-6 marks):
A detailed explanation linking variations in current to the pressure variations of a
sound wave, with a logical sequence.

Level 2 (3—4 marks):

A number of relevant points made, but not precisely. A link between the loudspeaker
and

a sound wave is made.

Level 1 (1-2 marks):
Some relevant points but fragmented with no logical structure.

0 marks:
No relevant content.

Indicative content

the current in the electrical circuit is varying

the current passes through the coil

the coil experiences a force (inwards or outwards)
reversing the current reverses the force

the size of the current affects the size of the force
the varying current causes the coil to vibrate

the (vibrating) coil causes the cone to vibrate

the vibrating cone causes the air molecules to move
the movement of the air molecules produces the pressure variations in the air
needed for

a sound wave

the air molecules bunch together forming compressions and spread apart forming
rarefactions

Level 3 (5-6 marks):

A detailed and coherent plan covering all the major steps is provided. The steps in
the method are logically ordered. The method would lead to the production of valid
results.

A source of inaccuracy is provided.
Level 2 (3—4 marks):
The bulk of a method is described with mostly relevant detail. The method may not

be in a completely logical sequence and may be missing some detail.

Level 1 (1-2 marks):

[9]



(b)

Q33.
(@)

(b)

(c)

(d)

Simple statements are made. The response may lack a logical structure and would
not lead to the production of valid results.

0 marks:
No relevant content.

Indicative content

place a glass block on a piece of paper

draw around the glass block and then remove from the paper

draw a line at 90° to one side of the block (the normal)

use a protractor to measure and then draw a line at an angle of 20° to the normal
replace the glass block

using a ray box and slit point the ray of light down the drawn line
mark the ray of light emerging from the block

remove the block and draw in the refracted ray

measure the angle of refraction with a protractor

repeat the procedure for a range of values of the angle of incidence
possible source of inaccuracy

the width of the light ray

which makes it difficult to judge where the centre of the ray is

velocity / speed of the light decreases
allow velocity / speed of the light changes

Decreases

use a metre rule / 30 cm ruler to measure across 10 (projected) waves
accept any practical number of waves number for 10

and then divide by 10

1.2cm=0.012m

18.5 x 0.012 = 0.22(2) (m / s)

allow 0.22(2) with no working shown for 2 marks

[7]



Q34.
(a)

(b)

(c)

(d)

Q35.
@)

typical walking speed = 1.5m /s
accept any value e.g. inthe range 0.7to 2.0 m/s

so the water waves are slower (than a typical walking speed)
this cannot score on its own

frequency

echo(es)

340 (m/s)

allow 1 mark for correct substitution ie 25 000 x 0.0136
provided no subsequent step

or

allow 1 mark for a correct calculation showing an incorrect
value from conversion to hertz x 0.0136

an answer of 0.34 gains 1 mark

(a wave where the) oscillations are parallel to the direction of energy transfer
both marking points may appear as labels on a diagram

accept vibrations for oscillations

accept in same direction as for parallel to

allow direction of wave (motion) for direction of energy
transfer

allow 1 mark for a correct calculation showing an incorrect
value from conversion to hertz x 0.0136

causing (areas of) compression and rarefaction
accept correct description in terms of particles

mechanical wave is insufficient
needs a medium to travel through is insufficient

move a (magnetic / plotting) compass around the wire

the changing direction of the compass needle shows a magnetic field has been
produced

OR
sprinkle iron filings onto the card (1)

tapping the card will move the filings to show the magnetic field (pattern) (1)

8]
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(b)

Q36.
(a)

(b)

Level 2 (3—4 marks):
A detailed and coherent explanation is provided. The response makes logical links
between clearly identified, relevant points that explain how the ignition circuit works.

Level 1 (1-2 marks):
Simple statements are made. The response may fail to make logical links between
the points raised.

0 marks:
No relevant content

Indicative content
. closing the (ignition) switch causes a current to pass through the
electromagnet

. the iron core (of the electromagnet) becomes magnetised

. the electromagnet / iron core attracts the (short side of the ) iron arm

. the iron arm pushes the contacts (inside the electromagnetic switch)
together

. the starter motor circuit is complete
. a current flows through the starter motor (which then turns)

[6]

move a (magnetic / plotting) compass around the wire

the changing direction of the compass needle shows a magnetic field has been
produced

OR
sprinkle iron filings onto the card (1)

tapping the card will move the filings to show the magnetic field (pattern) (1)

Level 2 (3—4 marks):
A detailed and coherent explanation is provided. The response makes logical links
between clearly identified, relevant points that explain how the ignition circuit works.

Level 1 (1-2 marks):
Simple statements are made. The response may fail to make logical links between
the points raised.

0 marks:
No relevant content.

Indicative content

. closing the (ignition) switch causes a current to pass through the
electromagnet

. the iron core (of the electromagnet) becomes magnetised

. the electromagnet / iron core attracts the (short side of the ) iron arm

. the iron arm pushes the (starter motor) contacts (inside the electromagnetic
switch) together

. the starter motor circuit is complete

. a current flows through the starter motor (which then turns)

(6]



Q37.

(@) anyone from:

+ (visible) light
UV /ultra violet
« X-ray

+ gamma/ y-ray

1
(b) less than
1
less than
1
the same as
1
[4]
Q38.
(a) radio
1
(b)
Far fibre optic communications
‘ Gamma rays ‘
For communicating with a sateliite
Microwaves
To ses security markings ‘
Ultraviclet
To sterilise surgical instruments ‘
award 1 mark for each correct line
if more than one line is drawn from any em wave then none
of those lines gain credit
3
(c) ionising
1

(5]



