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[bookmark: _Toc96543258]General guidance to Topic Tests
Context 
· Topic Tests have come from past papers both published (those materials available publicly) and unpublished (those currently under padlock to our centres) presented in a different format to allow teachers to adapt them for use with candidates. 
Purpose 
· The purpose of this resource is to provide qualification-specific sets/groups of questions covering the knowledge, skills and understanding relevant to this Pearson qualification.  
· This document should be used in conjunction with the advance information for the subject as well as general marking guidance for the qualification (available in published mark schemes).


[bookmark: _Toc96543259]Revise Revision Guide content coverage

The questions in this topic test have been taken from past papers, and have been selected as they cover the same topics as the GCSE advance information for summer 2022.
The focus of content in this topic test can be found in the Pearson Revise Edexcel GCSE (9-1) Physics Foundation Revision Guide.
Free access to this Revise Guide is available for front of class use, to support your students’ revision.
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4 (a) Figure 6 shows a spinning flywheel.

flywheel
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Figure 6

(i) State how energy is stored in a spinning flywheel.

(i) State one way to increase the amount of energy stored in the flywheel.
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(b) Figure 7 shows a skier going down a hill.

Figure 7

She descends through a vertical height of 200m.
The skier's mass is 65 kg.
(i) Calculate the change in gravitational potential energy.

Use the equation
AGPE=m x g x 4h

Take the gravitational field strength, g, as T0N/kg.

change in gravitational potential energy =

(i) At the bottom of the slope her speed was 36 m/s.
Calculate her kinetic energy at the bottom of the slope.

Use the equation

KE=—=XxmxVv

kinetic energy = ..

200m
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(c) Describe how her speed at the bottom of the slope could be determined.
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(d) Figure 11 shows a wind turbine.

rotor blade

gearbox

generator

tower

Figure 11

Explain how unwanted energy transfers could be reduced in the gear box.
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(a) Figure 2 shows an energy transfer diagram for a steam engine.

The diagram shows the amounts of energy transferred each second by the steam engine.

useful energy

energy input output 160J
2000J

wasted energy
Figure 2

(i) Calculate the amount of wasted energy.

wasted eNergy = ... J
(i) Calculate the efficiency of the steam engine.

Use the equation

(useful energy transferred by the steam engine)

efficiency =
(total energy supplied to the steam engine)

efficiency =
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(iii) State what happens to the wasted energy.
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(b) A model train has a mass of 8.0kg.
It travels at a speed of 1.5m/s.

Calculate the kinetic energy of the model train.
Use the equation

kinetic energy =% x mass x (speed)?

kinetic energy = ..
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8 A student lifts a toy car from a bench and places the toy car at the top of a slope as
shown in Figure 16.

toy car

bench

Figure 16

(a) Describe an energy transfer that occurs when the student lifts the toy car from
the bench and places the toy car at the top of the slope.

(b) The student lets the toy car roll down the slope.

Describe how the student could find, by experiment, the speed of the toy car at
the bottom of the slope.
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(c) The student needs to develop the experiment to determine the loss in potential
energy and the gain in kinetic energy as the toy car is rolling down the slope.

State the other measurements the student must make.

(d) When the toy car rolls down the slope, some energy is transferred to the
surroundings as thermal energy.

State how the student could calculate the amount of energy transferred to
the surroundings.

(e) Explain one way the student could reduce the amount of thermal energy
transferred to the surroundings as the toy car rolls down the slope.
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4 (a) 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

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?

kinetic energy =
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(iii) The cyclist then uses the brakes on the bicycle to stop.

Explain what happens to the kinetic energy of the cyclist.

(b) A different cyclist uses a motorised bicycle.

The motorised bicycle is powered by an electric motor.

Figure 3 is an energy diagram for the motor.

useful
total energy
energy transferred
supplied by the
to the motor
motor =19000J
=24000)

energy wasted

Figure 3

(i) Calculate how much energy is wasted.

energy wasted = ..
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(i) Calculate the efficiency of the electric motor.

Use the equation:

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

efficiency =

efficiency of electric motor = ...
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Question | Answer Additional guidance Mark
Number
4(a)(i) kinetic (1) only (1)
(adding another incorrect AO21
alternative negates)
Question | Answer Additional guidance Mark
Number
4(a)(ii) any one of (1)
i(rlc)rease the speed (of spinning) accept (idea of) faster AO21
increase the mass / weight (of | . o
the flywheel) (1) ignore make it bigger
Question | Answer Additional guidance Mark
Number
4(b)(i) substitution (1) (2)
(AGPE =) 65 x 10 x 200 allow substitution mark with [ AO 21

evaluation (1)

1.3 x 105/ 130 000 (J)

65000 (g)

allow 1 mark for answers
that round to 1.3 with any
other power of ten

do not allow 13000

award full marks for the
correct answer without
working
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Question | Answer Additional guidance Mark

Number

4(b)(i1) | substitution (1) 3
(KE) V2x65x36(?) AO2 1

squaring (1)
362 (=1296)

(completing) evaluation (1)

42120 / 4.2(1) x 10* (3)

using 36 —» 1170 (J)

OR 36x2 — 2340 (J) scores 2
marks (apply power of ten
error as well if occurring e.g.
117000 (J) gets 1 mark)

award full marks for the
correct answer without
working

allow 2 marks for answers that
round to 4.2 with any other
power of ten

omitting V2 gives 84240(J)
scores 2 marks
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Question | Answer Additional guidance Mark
Number
4(c) a description to include 3 (3)
ints fi :
points from AQ 22

measure a distance (at the
bottom) / use mark(er)s
(certain distance apart)

(1)

starting timer (at first
mark(er)) (1)

stopping timer (at 2™
mark(er))

OR measures a time
(interval) (1)

(use speed) =
distance/time (1)

use a light gate (or equivalent
sensors idea) not over whole
slope for this mark point

use of video / (speed)
camera /interrupts the light
beam

accept any time measured for
this mp including data logger
OR timer / stopwatch
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Question | Answer Additional guidance Mark

Number

6(d) an explanation linking (2)
use of lubrication / oil (1) AO21

to reduce friction (between parts)

(1)
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Number
2(a)(i) (1
1840 () (1)
Question | Answer Mark
Number
2(a)(ii) substitution (1) 2)
(efficiency =) 160
2000
evaluation ()] .
Ignore any units
0.08 OR 8 (%)
award full marks for the
correct answer without
working
Question | Answer Additional guidance Mark
Number
2(a)(iii) reference to : IGNORE gets re-used / (1)

thermal (energy) (1)

OR

(lost to) environment
/surroundings/dissipated

(m
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transferred/changed to
another form of energy
M

recycled

heat
OR

(to) atmosphere / (to) the
air /sky/ steam

accept named form of
energy
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Question | Answer Additional guidance Mark
Number
2(b) substitution (1) 3)

1% x 8% 1.5()
calculation of v? (1)
2.25

evaluation (1)

9(.0) ()

9000 (J) scores 2 marks
6(.0)(J)) scores 2 marks
6000 (J) scores 1 mark

award full marks for the correct
answer without working
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mention relevant energy store
such as GPE or chemical (1)

‘correct’ transfer in context (1)
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or thermal or heat
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or chemical to KE (in
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KE/thermal on slope

Allow KE to GPE in
lifting
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Question | Answer Additional guidance | Mark
number
8 (b) A description to include: 4)
measurement of (relevant) distance | one of
(1) distance down slope
or distance along
bench
or length of toy
car/card
measurement of (relevant) time (1)
‘record the distance
the car travels and
time it’ scores 2 marks
use of speed = distance (1)
time
detail (1) for example:
speed down slope x 2
mark distance along
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speed gun at the
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repeating AND
averaging
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number
8 (c) (vertical) height of slope (1) (2)

mass (of the toy car) (1)

allow (in this context)
weight
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allow 1 mark for quoting
either equation

(A)GPE =mgh

OR

KE = %> mv?
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Question | Answer Additional guidance Mark
number
8 (d) (original) GPE - KE (at bottom) (1) | allow (idea of) (1)
input - output
allow wrong way round
(eg output-input)
Question | Answer Additional guidance Mark
number
8(e) An explanation linking: (2)

lubricate/oil the wheels (1)

(to) reduce friction (1)

make the toy car more
streamlined /

different surface /
lubricate slope

reduce air resistance /
drag

accept

start from lower down the
slope (1)

(to) reduce the total
amount of energy
(transfer) (1)
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Question | Answer Additional guidance | Mark
number
4 (a)(i) substitution (1) (2)
(AGPE =) 64 x 10 x 24 AO2
evaluation (1)
15 000 (J) accept 15 360(J)
or 15 400(J)
award full marks for
correct answer
without working.
Question Answer Additional guidance Mark
number
4 (a)(ii) | substitution (1) (3)
(KE=) 2 x 64 x 62 AO2
calculation of 62 (1)
evaluation (1)
1200 (J) accept 1152(J)
award full marks for
correct answer
without working.
192 (J) scores 2
marks
Question | Answer Additional guidance | Mark
number
4(a)(iii) | an explanation linking any two (2)
from: AO2

the kinetic energy (store)/it
decreases (to zero) (1)

(the energy) has dissipated (1)

to the surroundings (1)

thermal energy (store) increases

(1)

transferred

to ground/brake(s)
pads

make the brakes hot
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Question | Answer Additional guidance | Mark
number
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number
4 (b)(ii) | substitution (1) (2)
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24000

evaluation(1)
0.79 or 79%
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without percentage

award full marks for
correct answer without
working.
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