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Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in a box X. If you change your mind about an
answer, put a line through the box £ and then mark your new answer with a cross X.

1 This question is about waves in the electromagnetic (e-m) spectrum.

(@) (i) Figure 1 shows some types of radiation that form part of the e-m spectrum
and some uses of e-m radiation.

Draw one straight line from each type of e-m radiation to its use.

One line has been drawn for you.

type of radiation use of radiation
+ satellite transmission
infrared

+ disinfecting water
visible light

+ colour photography
microwaves

+ scanning for

broken bones
ultraviolet

thermal imaging

Figure 1

(ii) Which of these waves has the highest frequency?
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infrared
microwaves
ultraviolet

visible light
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(b) X-rays are also part of the e-m spectrum.

Figure 2 shows an airport security scanner using X-rays to scan passengers’ bags.

(Source: © Net Vector/Shutterstock)

Figure 2

(i) Explain why X-rays are used to scan passengers’ bags.

(i) Explain why passengers are not scanned with X-rays.

(Total for Question 1 = 8 marks)
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4 )
2 (a) The graph in Figure 3 shows how the velocity of a car changes with time.
The car starts from rest and travels along a level, straight road for 50s.
25+ 2
20
| Q
velocity R
inm/s 104
5._
() F) | | | |
0 10 20 30 40 50
timeins
Figure 3
(i) Which part of the graph shows when the car has constant velocity?
(1)
] A PQ
] B QR
[J] € RS
] D ST
(ii) Which part of the graph shows when the car has the greatest acceleration?
] A PQ .
] B QR
[J] € RS
] D ST
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4 A
(iii) Calculate the acceleration of the car in the first 10s shown on the graph.
(2)
Use the equation
. change in velocity
acceleration = -
time
acceleration = .m/s’
(iv) Calculate the distance the car travels in part QR shown on the velocity/time
graph in Figure 3.
(3)
distance = ... m
(b) A different car has a mass of 1200kg.
Calculate the force needed to give this car an acceleration of 2.4m/s’.
(2)
Use the equation
F=mxa
force = .. N
(Total for Question 2 = 9 marks)
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Electrons orbit the nucleus.

3 Anatom has a central nucleus containing neutrons and protons.

(@) (i) Which row of the table gives the relative mass and charge of a proton?

relative mass charge
L] A 0 +1
] B 0 -1
] T +1
I D 1 -1

(i

(i) An atom has a radius of 1.0 x 10"°m.
A nucleus has a radius of 1.0 x 107> m.

Calculate the ratio of the radius of the atom to the radius of the nucleus.

ratio of radius of atom to radius of nucleus =

ii) Explain why an atom has no charge overall.

(1)

(2)
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(b) One isotope of carbon is carbon-14.
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(i) State the number of protons in one atom of carbon-14.

number of protons = .

LSS

.0
e
WA

(ii) State the number of neutrons in one atom of carbon-14.

number of NeUtronNS = ...

%

A
CRELRS
00

XA

ORHKARIRAAK AR AAXAAAAR AR A

(i

LI,
22555

i) Figure 4 shows a graph for the decay of the radioactive isotope carbon-14.
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Figure 4

Use the graph to estimate the half-life of carbon-14.

half-life = .. years

(Total for Question 3 = 9 marks)
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4 A
4 (a) Figure 5 shows a wave on the surface of water.
direction of travel of wave ——p
Figure 5
(i) Which of the arrowed lines shows the amplitude of the wave?
(1)
L] A
[l B
(I «
[l D
(i) Explain why the wave shown in Figure 5 is a transverse wave.
(2)
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(b) Figure 6 shows a ripple tank.
A screen is placed below the ripple tank.

The wave pattern produced by the ripples can be seen on the screen.

vibrating bar

wave pattern on screen g
Figure 6

A student has a stop clock and a ruler.

(i) Describe how the student could measure the frequency of the ripples.

(i) Describe how the student could measure the wavelength of the ripples.
(2)
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4 R
(c) Inaswimming pool, a wave is produced with a wavelength of 4.0 m and a velocity
of 0.8m/s.
Calculate the frequency of the wave.
State the unit of frequency.
(3)
Use the equation
v=FfxA
frequencyof wave ... UNit
(Total for Question 4 = 10 marks)
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5 (a) Which of these is a scalar quantity?
(1)
[J A acceleration
[J B distance
] C force
[J D weight
(b) A student has some cupcake cases.
One cupcake case is shown in Figure 7.
(Source: © Anton Starikov/Shutterstock)
Figure 7
The student drops a stack of cupcake cases with the base facing downwards,
as shown in Figure 8.
(Source: © Elena Schweitzer/Shutterstock)
Figure 8
The speed of the falling stack of cupcake cases depends on the number of
cupcake cases in the stack.
.
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(i) The student also has a stop clock and a metre rule.

Describe an investigation to show how the speed of the falling stack of
cupcake cases depends on the number of cupcake cases in the stack.

(4)

(ii) A stack of cupcake cases has a mass of 0.005 kg.
Calculate the weight, in newtons, of the stack of cupcake cases.

Gravitational field strength = 10N /kg
(2)

Use the equation
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Figure 9 shows a cupcake case that is falling at a constant velocity.

cupcake case

Figure 9
(iii) Draw an arrow on Figure 9 to show the force due to air resistance on the
cupcake case.
(1)

(iv) State the value of the acceleration of the cupcake case when it is falling at a
constant velocity

(c) A car travels along a straight road.
The car accelerates at 3m/s” for a time of 7.
Calculate the change in velocity of the car.
Use the equation

change in velocity = acceleration X time taken
(2)

changein velocity = ...

(Total for Question 5 = 11 marks)
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6 (a) Figure 10 shows a football kicked against a wall.
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football
Figure 10
The football has a mass of 0.42 kg.
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(i) The football gains 11)J of gravitational potential energy as it moves from the
ground to the wall.
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(i) Calculate the kinetic energy of the football when it is moving at a velocity
of 12m/s.
(2)

Use the equation
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(i

ii) Describe the energy transfers that happen when the ball hits the wall.

(2)

*(b) In the UK, electricity is generated using non-renewable and renewable
energy resources.

The graph in Figure 11 shows how the amount of electricity generated by these
resources changed from 2012 to 2020.

30

25

20,
electricity \
generated in 15

terawatt hours

-

~
~
R

2012 2013 2014 2015 2016 2017 2018 2019 2020

time in years from 2012 to 2020

Figure 11

______ non-renewable
energy resources

—— renewable energy
resources
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Explain how and why the amount of electricity generated by renewable and
non-renewable energy resources has changed from 2012 to 2020.

Your answer should include
+ the trends shown in Figure 11

« the change in the amount of electricity generated by at least one
renewable resource

« the change in the amount of electricity generated by at least one
non-renewable resource.

(Total for Question 6 = 13 marks)
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Equations

(final velocity)’ - (initial velocity)’ = 2 x acceleration x distance

V-ul=2xaxx

energy transferred = current x potential difference x time

E=IxVxt

potential difference across primary coil x current in primary coil = potential difference across
secondary coil x current in secondary coil

Vo x o=V, x I

change in thermal energy = mass x specific heat capacity x change in temperature

AQ=m x ¢c x AB

thermal energy for a change of state = mass x specific latent heat

Q=mxlL
P1 V1:P2V2

to calculate pressure or volume for gases of fixed mass at constant temperature

energy transferred in stretching = 0.5 x spring constant x (extension)?

E=%xkxx
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If you're taking GCSE (9-1) Combined Science or GCSE (9-1) Physics, you will need
these equations:

HT = higher tier

HT

distance travelled = average speed X time
acceleration = change in velocity + time taken

force = mass x acceleration
weight = mass X gravitational field strength

momentum = mass x velocity

change in gravitational potential energy = mass x gravitational
field strength x change in vertical height

kinetic energy = 1/2 X mass x (speed)’

(usefulenergy transferred by the device)

efficiency = - -
(totalenergy supplied to the device)

wave speed = frequency X wavelength

wave speed = distance + time

work done = force x distance moved in the direction of the force

power = work done + time taken

energy transferred = charge moved x potential difference
charge = current x time

potential difference = current X resistance
power = energy transferred + time taken

electrical power = current x potential difference

electrical power = (current)’ x resistance

density = mass + volume

(v-u)

t

a=

F=mxa
W=mxg
p=mxv
AGPE=m x g X Ah

KEzlxmxv2
2

E=QxV
Q=Ixt

V=IxR

P72558A
OmC .



force exerted on a spring = spring constant X extension

(final velocity)® - (initial velocity)® = 2 x acceleration x distance
HT force = change in momentum = time

energy transferred = current X potential difference x time

force on a conductor at right angles to a magnetic field

HT . . .
carrying a current = magnetic flux density x current x length

For transformers with 100% efficiency, potential difference across
primary coil X current in primary coil = potential difference
across secondary coil x current in secondary coil

change in thermal energy = mass X specific heat capacity X
change in temperature

thermal energy for a change of state = mass x specific latent

F=kxx

V—Ur=2xaxx

(mv—-mu)
F=~— "/
t
E=IxVxt
F=BxIxl

VpXIP=VSXIS

AQ=mxXxc XAl

heat Q=mxL
energy transferred in stretching = 0.5 X spring constant x E :lxkx X2
(extension)? 2
If you're taking GCSE (9-1) Physics, you also need these extra equations:
moment of a force = force x distance normal to the direction
of the force
F
pressure = force normal to surface + area of surface P= 2
potential difference across primary coil number of turns in primary coil Vp Np
HT — = - - —=—
potential difference across secondary coil number of turns in secondary coil Vs N
to calculate pressure or volume for gases of fixed mass at constant
P 9 Py x Vy=P,x V,

temperature

pressure due to a column of liquid = height of column x density of

liquid x gravitational field strength

END OF EQUATION LIST

P72558A
O

P=hxpxg
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