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8 Energy Forces Doing Work

19 questions from 12 papers
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(b) Figure ows the renewable energy sources used in the UK in 2015.
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(c)| Figure |10 shows all/the energy sources used|in Canada in 2014 and|a
prediction for 2040
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3 (a) Which of these planets is at the greatest distance from the Sun?
(1)
—— L] A Jupiter
E—— D B Mars o
S ] Neptune 2?:::’:
E—— D D Venus

(b) Use words from the box to complete the following sentences.

galaxy planet satellite

solar system star

(3)
(i) SAtUIN IS @ .o .

(ii) The Moon is a

(i

i) Halley’s Comet orbits @ ... .
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(c) Figure 3 shows a Mars Exploration Rover.

(Source: photojournal.jpl.nasa.gov)

Figure 3

The mass of the rover is 190kg.
(i) The gravitational field strength on Earth is TON/kg.
Calculate the weight of the rover on Earth.

Use the equation

weight = mass x gravitational field strength
(1)

weighton Earth = ... N

(ii) The weight of the rover on Mars is 700 N.
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3 This question is about nuclear reactions.
(@) When a uranium-235 (U-235) nucleus absorbs a neutron, the nucleus splits into smaller parts.
This reaction is called nuclear fission.

How many daughter nuclei are produced from the fission of one nucleus of
uranium-235 (U-235)?
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(b) (i) When a uranium-235 (U-235) nucleus splits, neutrons are also emitted.
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(ii) Inthe nuclear reactor of a power station, the chain reaction has to be controlled.

Explain the action of a moderator in a nuclear reactor.
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5 (iii) In a nuclear reactor there are 2.0 x 10" fission reactions each second.
T Each fission reaction releases 4.0 x 107"J of energy.

QL Calculate the energy released in 1 second.
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() Nuclear fusion is a nuclear reaction that takes place in the Sun.
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Describe what happens during a nuclear fusion reaction.
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(@) A cyclist has a mass of 64 kg.

(i) The cyclist rides from a flat road to the top of a hill.
The top of the hill is 24 m above the flat road.
Calculate the gain in gravitational potential energy, AGPE, of the cyclist.
Use g = 10N/kg
Use the equation

AGPE=m x g x Ah
(2)

gain in gravitational potential energy = ... J

(i) The cyclist returns to the flat road.
The mass of the cyclist is 64 kg.
Calculate the kinetic energy of the cyclist when the cyclist is travelling at 6.0 m/s.
Use the equation

KE=" x m x v?

(3)

kineticenergy = ... J
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(i) Calculate how much energy is wasted.
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ii) Calculate the efficiency of the electric motor.
(2)

Use the equation:

(useful energy transferred by the device)
(total energy supplied to the device)

efficiency =

efficiency of electric motor = ...

(Total for Question 4 = 10 marks)
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B8 )
:3:3:3:3:3 7 (a) Arockon the surface of the Earth has a mass of 12kg.

S8 (i) Calculate the weight of this rock on the surface of the Earth.

K The gravitational field strength on the surface of the Earth is T0N/kg.

Use the equation

S W=mxg
e (2)
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weight on the Earth = .

(ii) The weight of the same rock on the surface of the Moon is 20N.

Calculate the gravitational field strength on the surface of the Moon.

(3)
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( )
8 (a) Which statement describes conservation of energy in a closed system?
(1)

] A when there are energy transfers, the total energy reduces

[J] B when there are energy transfers, the total energy does not change

[J] € when there are no energy transfers, the total energy reduces

[J] D when there are no energy transfers, the total energy increases

(b) A student uses the apparatus in Figure 12 to find out which of two materials,
sand or sawdust, is the better insulator.
large copper can sand sawdust
small copper
can
Figure 12
The student also has a kettle to boil water, a thermometer and a stop clock.
() Draw a labelled diagram to show how the student should set up the
equipment to investigate which material is the better insulator.
(3)
\ y,
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(i) Give three factors that the student must control in this investigation.
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(c) Expanded polystyrene, used to insulate buildings, has different densities.

Figure 13 shows how the thermal conductivity of expanded polystyrene changes
with the density of expanded polystyrene.
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( )
(d) Figure 14 is an energy diagram for an electric kettle, used to heat water.
energy supplied energy lost to the
to the kettle in surroundings in
one second = 3000)J one second
energy used to
heat the water in
one second = 2400)J
Figure 14
(i) Calculate the amount of energy lost to the surroundings in one second.
(1)
energy lost to the surroundings in one second = ... J
(i) Calculate the efficiency of the kettle.
Use the equation
) useful energy transferred by the kettle in one second
efficiency = : -
total energy supplied to the kettle in one second
(2)
efficiency =.
(Total for Question 8 = 12 marks)
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( )
2 (a) Figure 3 shows a ray of light striking a mirror.
The angle of incidence is 30° and the ray of light is reflected.
normal
incident ray reflected ray
mirror
Figure 3
The angle of reflection is the angle between
(1)
[J A the mirror and the incident ray
[1 B the mirror and the normal
[J € thereflected ray and the incident ray
[J D thereflected ray and the normal
(b) Figure 4 shows two lenses, P and Q, arranged to form a simple telescope.
P
Q
Figure 4
(i) State one use for a telescope.
(1)
\ y,
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(c) A studentisin a laboratory that has windows.
The student is given a converging lens, and a sheet of paper.
% Describe how the student can produce an image of the window frame on the
5
N sheet of paper.
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6

(a) Figure 9 shows a metal cube filled with hot water.

metal cube

shiny white containing hot water

matt white

shiny black
thermal energy

detector

matt black

wooden block

millivoltmeter

Figure 9

Four sides of the cube have different surfaces, as shown in Figure 9.
The four surfaces are at the same temperature.

The thermal energy radiated by each side of the box is measured using a thermal
energy detector connected to a millivoltmeter.

The detector is moved to get a reading of the thermal energy emitted from each
side of the box.

Figure 10 shows the table of results.

type of surface millivoltrir:.e;f‘; reading
matt white 32
shiny white 20
shiny black
matt black 55

Figure 10

(i) Suggest a possible millivoltmeter reading for the shiny black surface.
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(i) State what must be kept the same to take the measurement for each surface.

(i

i) Suggest why the cube is placed on a block of wood.

(b) A hot surface emits radiation of different wavelengths.

The graph in Figure 11 shows how the intensity of the radiation emitted changes

with the wavelength.
1.2

1.0

intensity
in pW/m?

o

T T T |
0 5 10 15 20 25

wavelength in pm

Figure 11

Describe how intensity changes with wavelength in Figure 11.
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5050528
SR
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KL

(c) Figure 12 shows two cans, a radiant heater and some other apparatus.
The cans absorb thermal radiation from the heater.
One can has a matt black surface and the other can has a shiny silver surface.

Both cans contain water at the same temperature.

thermometer thermometer
D008 cozeles
. |
metal can with metal can with
matt black shiny silver
surface surface
cold water cold water

radiant heater

s

* stop clock

Figure 12

Describe how a student could use the apparatus in Figure 12 to determine which
can is the better absorber of thermal radiation.

(Total for Question 6 = 9 marks)
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(i) Calculate the kinetic energy of the football when it is moving at a velocity
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(iii) Describe the energy transfers that happen when the ball hits the wall.

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

S
qﬁ

The graph in Figure 18 shows how the amount of electricity generated by these
resources changed from 2012 to 2020.
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( )

7 (a) Figure 15 shows an artificial satellite in orbit around the Earth.

-~

direction of
travel

— artificial satellite

not to scale

Earth

Figure 15

(i) Which of these shows the direction of the force that keeps the satellite in orbit
around the Earth?
(1)

e ) &)

L1 A

. J

R0 ST e .
P 7 4 4 8 5 R A 0 1 9 3 6

| [ Turn over »

oMdank Sc



Edexcel GCSE - Paper 1 1PhO 1 - June 2024 - Questions cel GCSE - Paper 1 1Ph0 1 - June 2024 t

(i) The satellite travels at a constant speed around the Earth.

Explain why the satellite is accelerating even though it travels at a
constant speed.

(b) The Hubble Space Telescope is an artificial satellite in orbit about 500 km above
the Earth’s surface.

This telescope is used to observe the light from very distant objects in
the Universe.

Explain why the Hubble Space Telescope must be high above the Earth’s surface
to make its observations.

(2)
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(c) There are many other artificial satellites in orbit around the Earth.
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Figure 16 shows the time taken to complete one orbit for satellites at different
heights above the Earth’s surface.
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Describe the relationship shown in Figure 16.
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*(d) Along time ago, many people thought that the objects seen in the sky were
arranged as shown in Figure 17.

Fixed stars
Saturn

Jupiter
Sun
Venus @—_
Mercury
Moon w
Earth

Figure 17
Compare the arrangement shown in Figure 17 with what we now know about the
Solar System.
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You may draw a diagram to help your answer.
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8

Figure 18 shows a person on a skateboard at the top of a ramp.

At P, the person is not moving.

Figure 18
(@) The person rides the skateboard down the ramp from P to Q.
The gravitational potential energy of the person decreases by 980 J.
The mass of the person is 35 kg.
Calculate h, the height of the ramp.
Use g = 10 N/kg.

Use the equation

change in gravitational potential energy =mxgxh

(2)
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(c) Figure 19 is a diagram that represents energy changes from P to Q.

. e increase in kinetic
decrease in gravitational

) energy =950)J
potential energy =980 J
X not to scale
Figure 19
(i) State what is represented by X.
(i) Calculate the value of X.
value of X = o, J
(iii) Calculate the efficiency of the system represented in Figure 19.
efficiency = ..
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I
R 4 )
. 4 (a) (i) Which of these forces keeps the Moon moving around the Earth?
Eha (1)
o 18
O [0 A contact —
Z
9 [0 B electrostatic —
= o
B [] C gravitational ——
N p 5 .
= [0 D magnetic ——
=
E
B (i) Which of these is a scalar quantity?
:‘:E:‘: (1)
R D A Velocity —
[0 B momentum ——
D C energy ——
[0 D acceleration ——
(b) Figure 7 shows a box at rest on a floor.
The force that the floor exerts on the box is shown by the vector in Figure 7.
- box — |
rac
f |_force of the floor on the box
<
%
4@0 -
e o floor
B
-
Lol S
s e
s i
< O:Q:Ef’
5 ;o’ ;’o’
o’:
Figure 7
Add another vector to the diagram in Figure 7 to show the weight of the box.
(2)
\_ J
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(c) Figure 8 shows part of a cart.

axle \\\\\\\\\\\\\\\\\\\\
wheel

Figure 8

When the wheels turn the axles become warm.

(i) Explain why the axles become warm when the wheels turn.
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o L
R )
. (d) (i) Complete the equation that relates efficiency, useful energy transferred by a
Sou: device and total energy supplied to the device.
g (1)
ZZQZZ
O
3
=8
m efficiency =
:‘:E:‘:
=
B
=
39E39 (i) In one second an engine has a total energy input of 7500 J.
- In one second 3200 is transferred to the surroundings as wasted energy.
Calculate the useful energy transferred by the engine.
(1)
useful energy transferred = ... J
(iii) Calculate the efficiency of this engine.
. : (2)
E o7
5 47
e
«0 b~
: e
i
B
o
SaRs Sk
L S
SR s
.
5 ;o’ ‘%’
efficiency of theengine = ...
(Total for Question 4 = 11 marks)
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(@) Which of these is the equation for work done?

[J A work done = force + distance moved in direction of force
[J B work done = force x distance moved in direction of force
L] work done = force + distance moved at right angles to direction of force
[J D work done = force x distance moved at right angles to direction of force

(b) A ball has a mass of 0.046 kg.

(i) Calculate the change in gravitational potential energy when the ball is lifted
through a vertical height of 2.05m.

Use the equation

AGPE = m x g X Ah

change in gravitational potential energy = ...

(i) The ball is released.

Calculate the kinetic energy of the ball when the speed of the ball is 3.5m/s.

kinetic energy of theball = ...

(1)

(2)

(3)
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~\
(iii) The ball bounces several times.
Figure 15 shows how the height of the ball above the floor changes with time.
204
1.5 ".
. o
height in m . °
1.0 e
. ()
] ([
[
0.5 ] o &
; o0 /
0-0 1 1 I" 1 1 1 1 1 1 1
0 1 2 3
timeins
Figure 15
Use Figure 15 to estimate the maximum height that the ball reaches after the
first bounce.
(1)
height after first bounce = ... m

(iv) Explain why the ball does not bounce back to its starting height of 2.05m.
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(c) A student plots a graph showing the height at the start and the maximum height
reached after each bounce.

Figure 16 shows the student’s graph.

20 ¢

maximum 1.2
height

reached 10 *
inm 0.5

0.0 ?
o 1 2 3 a4

bounce number

Figure 16

Describe how the maximum height reached changes with the bounce number in
Figure 16.

(Total for Question 8 = 11 marks)
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4 Figure 10 shows a toy used to launch a ball.

. support
spring

pad

ball

Figure 10

One end of the spring is fixed to the handle.

The other end of the spring is fixed to the support.

(@) A child pulls the handle, stretching the spring.

handle

Figure 11 shows the toy with the spring stretched.

B

Figure 11

Ignore the force due to gravity.

— —

1B Ll c

) Which of these shows the forces acting on the handle when the child keeps
the spring stretched?
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(ii) In Figure 11, the extension of the spring is 0.070 m.
The spring constant (k) is 20N/m.
Calculate the force used to extend the spring.
Use the equation

force = k x extension

(2)

(b) The child pulls the handle until the pad is against the support as shown
in Figure 12.

QL
0%
%
T
9%

Figure 12

A
3%

N
Pt e %8 (

i) The extension of the spring is 0.09m.
The spring constant (k) is 20N/m.
Calculate the work done in extending the spring by 0.09m.

Use the equation

work done = %2 x k x (extension)?
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(i) The child lets go of the handle.
The ball starts to move.

The spring returns to its original length.

=
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Describe the energy transfer that takes place when the ball starts to move.

(i) The child can only stretch the spring until the pad is pressing against the support.

Explain how the design of the toy prevents the spring from becoming damaged.
(2)
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(Total for Question 4 = 9 marks)
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r

9 (a) Figure 23 shows a drone.

© Liubov Kotliar/123RF

Figure 23

The drone has four spinning blades.
The upward force produced enables the drone to rise in the air.
The speed at which the blades spin is measured in turns per minute.

Figure 24 shows how the upward force produced by the four blades depends on
the speed at which the blades spin.
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S s (b) A different drone has a mass of 4.5kg.
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9 v (i) State the amount of useful work done by the blades as the drone rises
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through 20m.
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useful work done = ... J
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(iii) It takes 4 s for the drone to rise through 20 m.

Calculate the useful power developed by the blades in this time of 4s.
(2)
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*(c) The blades on the drone are turned by electric motors.
The electric motors are powered by a battery.

Figure 25 represents the energy transfers involved when the drone rises from
the ground.

battery .

motors !

blades :

drone on ground drone above ground

>

Figure 25

Describe the changes in the way energy is stored when the drone rises from
the ground.

Your answer should refer to energy transfers.

(Total for Question 9 = 13 marks)
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5 (a) An electric water pump is powered by the 230 V mains supply. §§§
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.

Calculate the current in the pump motor.

Use the equation

(b) The 230V mains supply transfers 9000 J of energy to the pump motor in 1 minute.

current =

(3)

J
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(c) The system transfers 8400)J of useful kinetic energy to the water passing through
the pump in 1T minute.

Figure 13 shows a diagram of the energy transfers.

useful ener
total energy gy not to scale =
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Figure 13
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(i) Explain why the useful energy transferred to the water is different from the
total energy supplied to the pump.
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10 This question is about pressure.

(a) Figure 22 shows windows in an aeroplane.

Figure 22

The aeroplane is high above the Earth’s surface.

The atmospheric pressure outside the aeroplane is 23 000 Pa.

The air pressure inside the aeroplane is 80000 Pa.

(i

(ii

) Calculate the pressure difference between inside and outside of
the aeroplane.

pressure difference =

) The surface area of the window is 0.094 m>.

Calculate the size of the force on the window due to the cabin air pressure of
80000 Pa.

Use the equation
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(i

i) On the same aeroplane, a different window has a smaller surface area.

Explain how the force due to the air pressure inside the cabin on the small
window differs from the force on the larger window.

(iv) Figure 23 shows a cross-section through the aeroplane including one window.

inside of aeroplane outside of aeroplane

window

Figure 23

Draw an arrow on Figure 23 to show the direction of the resultant force due to
the air pressure inside the cabin on the window at point X.
(2)
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(b) Figure 24 shows the atmospheric pressure at different heights above the
Earth’s surface.
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Figure 24

(i) Describe how the atmospheric pressure changes with height above the
Earth’s surface.
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(ii) Suggest one reason why the atmospheric pressure changes with height
above the Earth'’s surface.
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5 (a) Figure 11 shows a truck on a horizontal road.

truck
road

1200 N

+— 80m ——

Figure 11
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(i) Aforce of 1200 N pulls the truck along the road for a distance of 8.0 m.

Calculate the work done by the 1200 N force.

Use the equation

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

State the unit of work done.

(3)
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(i) At 8.0 m the force is removed and the truck slows down until it stops.
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Describe the energy transfers as the truck slows down.
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(b) A box has a mass of 90 kg.
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Which of these is the weight of the box?
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(c) Figure 12 shows a truck lifting a different box.
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Figure 12

A student calculates the change in gravitational potential energy, AGPE, for the
box at different heights.
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Figure 13 shows the results of the student’s calculations.
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0.0 1.0 2.0 3.0

heightinm
Figure 13
(i) The student has made one incorrect calculation.

On Figure 13, draw a circle round the X for this incorrect calculation.
(1)

(i) The truck lifts the box from the ground to a height of 2.0 m.
This takes a time of 5.0 s.

Using data from the graph in Figure 13, calculate the power needed to lift
the box.

(3)
Use the equation

AGPE
power = ———
time

(Total for Question 5 = 10 marks)
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< << 6 Figure 14 shows a saucepan of milk being heated on an electric cooker.
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(i) Using data from the table in Figure 15, calculate the increase in temperature
of the milk.
(1)

increase in temperature = ... °C
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(i) Using data from the table in Figure 15, calculate the specific heat capacity of
the milk.
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Use the equation
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specific heat capacity = - -
mass x increase in temperature 2)
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(b) The cooker supplies 130000 J of energy in a time of 87 s.

(i) Calculate the power supplied by the cooker.

Use the equation
p=t
t

Give your answer to 2 significant figures.

(3)

(i) The cooker supplies 130 000 J of energy but only 96 000 J of this energy is

used to heat the milk.

Calculate the efficiency of heating the milk using this cooker.

Use the equation

useful energy transferred
total energy supplied

efficiency =

efficiency =

(2)
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(c) The wiring for the cooker has safety features.
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(i) Which of these wires would help to protect a person from getting an electric
shock if a fault developed in the cooker?
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(ii) Explain how a fuse can prevent overheating of the wiring for the cooker.
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(Total for Question 6 = 11 marks)
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