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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· Topic Tests have come from past papers both published (those materials available publicly) and unpublished (those currently under padlock to our centres) presented in a different format to allow teachers to adapt them for use with candidates.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 Higher Revision Guide.
Free access to this Revise Guide is available for front of class use, to support your students’ revision.
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7 (a) Two cyclists ride on a hilly road and go through points P, Q, R and S.

The diagram in Figure 16 shows how the vertical height of the road changes
during the journey from P to S.

40

heightin m

distance along road

Figure 16




image4.png
(i) The greatest overall change in gravitational potential energy for each cyclist
is between which two points on the journey?

Pand Q

QandR

Pand S

A
B
C
D

Rand S
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(i) The total weight of one cyclist and bicycle is 700 N.

Calculate the total amount of work done against gravity when the cyclist
travels from point P to point Q in the journey.

work done =
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(i) The gravitational potential energy of the other cyclist changes by 11250J
when travelling from point Q to point R.

Calculate the mass of this cyclist.
Gravitational field strength = T0N/kg

Use the equation

AGPE=mXx gx Ah

mass =
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(iv) Explain why the total amount of work done by a cyclist between points Q and R is
different from the change in gravitational potential energy of the cyclist between
points Q and R.
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(v) The cyclists lubricated the chains and the wheel bearings of their bicycles
before setting off.

Lubricating the chains and wheel bearings helps to

decrease the amount of work done against gravity

decrease the efficiency of the cyclist and bicycle

increase the efficiency of the cyclist and bicycle

O N w >

increase the overall amount of energy transferred by the cyclist
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(b) The kinetic energy of another cyclist is 2800 J.
The mass of the cyclist is 85kg.
Calculate the velocity of this cyclist.

Use the equation

1
KE=— xmxv?

VelOCity = .

(Total for Question 7 = 11 marks)
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(b) A different drone has a mass of 4.5kg.
This drone rises from the ground to a height of 20m.

(i) Calculate the change in gravitational potential energy when the drone rises
through a height of 20 m.

The gravitational field strength g = 10N/kg.

change in gravitational potential energy = ..
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(i) State the amount of useful work done by the blades as the drone rises
through 20m.

useful work done = ..
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(iii) It takes 4 s for the drone to rise through 20m.

Calculate the useful power developed by the blades in this time of 4s.

useful power developed = ...
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2 (a) Which of these is the equation for work done?

O n w >

work done = force + distance moved in direction of force
work done = force x distance moved in direction of force
work done = force + distance moved at right angles to direction of force

work done = force x distance moved at right angles to direction of force
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(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 =
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(ii) The ball is released.

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

kinetic energy of the ball = ...
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(iii) The ball bounces several times.

Figure 4 shows how the height of the ball above the floor changes with time.

heightin m

timeins
Figure 4
Use Figure 4 to estimate the maximum height that the ball reaches after the

first bounce.

height after first bounce =
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(iv) Explain why the ball does not bounce back to its starting height of 2.05m.

(Total for Question 2 = 9 marks)




image18.png
(ii) Oil is applied to the wheel of a bicycle at the point shown in Figure 9.

oil applied here

Figure 9

Explain how the oil improves the efficiency of the bicycle.

(3)
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8 (a) Figure 14 shows an athlete using a fitness device.

Figure 14

The athlete stretches the spring in the device by pulling the handles apart.
The spring constant of the spring is 140 N/m.

The athlete does 45J of work to extend the spring.

The athlete takes 0.6 s to expand the spring.

(i) Calculate the useful power output of the athlete when stretching the spring.

useful power output of the athlete =
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3 Acyclistis riding a bicycle at a steady velocity of 12m/s.
The cyclist and bicycle have a total mass of 68 kg.
(a) Calculate the kinetic energy of the cyclist and bicycle.

Use the equation

KE:lxmxv2
2

kinetic energy = ..
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(b) Describe the energy transfers that happen when the cyclist uses the brakes to stop.
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(c) The cyclist starts to cycle again.
The cyclist does 1600J of useful work to travel 28 m.

Calculate the average force the cyclist exerts.

average force = ..
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(d) An athlete uses a training machine in a gym.

The display on the machine shows the time spent on the machine and the
amount of energy transferred during a training session.

Figure 5 shows the displays for two different sessions by the same athlete.

Energy 45.2 kJ Energy 37.9 kJ

Time 300 s Time 300 s

session 1 session 2

Figure 5
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Explain what the displays show about the average power of the athlete in each of
these two sessions.

(Total for Question 3 = 9 marks)




image25.png
7 (a) (i) Figure 14 shows the vertical forces on an aeroplane.

Figure 14

Use information from the diagram to determine the size and direction of the
resultant vertical force on the aeroplane.

size = kN, direction is
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(i) The aeroplane is descending.

Figure 15 shows a diagram of the resultant vertical and horizontal forces on
the aeroplane as it is descending.

Figure 15

Complete the diagram to show the resultant of these two forces.
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(iii) The mass of the aeroplane is 750kg.

Calculate the change in gravitational potential energy of the aeroplane as it
descends from 1300 m to the ground.

Gravitational field strength (g) = 10N/kg

energy = ....
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(b) The aeroplane is powered by an engine that burns fuel.

The fuel supplies a total of 6500kJ of energy every minute.

The efficiency of the engine is 0.70 (70%).
(i) Calculate the power output of the engine.

Give your answer in kW.
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(i) Explain why the efficiency of the engine is less than 1 (100%).

(Total for Question 7 = 11 marks)
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Question | Answer Additional guidance Mark

number

7 (@) (i) |D RandS (1)
AO1

A, B and C are incorrect
because the difference in
vertical positions are all less
than that shown by R and S
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Question | Answer Additional guidance Mark

number

7 (a)(ii) |recall (1) (work done) = 700 x | (2)
work done = force x distance 20 AO1

substitution and evaluation (1)

(work done =) 14,000 (J)

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

number

7 (a)(iii) | substitution (1) (2)
AO2

11250 = m x 10 x 15

rearrangement and evaluation

(1)

(mass=) 75 (kg)

award full marks for
the correct answer
without working.

if no other marks
scored then award 1
mark for answers of
0.013 (substitution
mark using h = 15)
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Question | Answer Additional guidance Mark

number

7 (a)(iv) | An explanation linking (2)
AO1

some work is done to overcome
friction/air resistance (1)

energy is dissipated
/transferred to the environment

(1)

allow energy is lost

thermal energy
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Question | Answer Additional guidance Mark

number

7 (a)(v) | C increase the efficiency of the (1)
cyclist and bicycle AO1

A is incorrect because
lubrication has no effect on
work done against gravity

B is incorrect because
lubrication will increase
efficiency

D is incorrect because the
overall energy transfer will not
increase
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Question | Answer Additional guidance Mark

number

7 (b) substitution (1) allow substitution and | (3)
rearrangement in AO2

2,800 = %2 x 85 x v2

rearrangement (1)

2800 x2

V=) 85

evaluation (1)

v = 8.1 (m/s)

either order

66 or 65.88 seen

allow values that
round to 8.1 e.g
8.1168

award full marks for
the correct answer
without working

Total for question 7 = 11 marks
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Question | Answer Additional Mark
number guidance
3(bi) recall and substitution into (1) (2)

gpe=mxgxh
(gpe) = 4.5x 10 x 20
evaluation (1)

900(J)

allow 90(J) for 1
mark

award full marks for
the correct answer
without working
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Question | Answer Additional guidance | Mark
number
3bii 900(J) allow ecf from bi (1)
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Question | Answer Additional guidance | Mark
number

3biii recall and substitution (1) allow ecf from bi or bii | (2)
power = work done / time taken
(power = ) 900/ 4

evaluation (1) accept 230(W),
200 (W) 225(W)

award full marks for
the correct answer
without working
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Question | Answer Mark
Number
2(a) The only correct answer is B: work done= force x ()

distance moved in direction of force

A is incorrect because the equation would be
dimensionally inconsistent

Cis incorrect because the equation would be
dimensionally inconsistent

D is incorrect because the direction of the distance
moved is incorrect
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Question | Answer Additional guidance Mark
Number
2(b)(i) substitution (1) allow g=9.8(1) m/s? (2)

(AGPE=) (0.0)46x10%2.05

evaluation (1)
0.94(3) ()

0.9 ()

values that round to
0.92 or 0.93

(from using g =9.8 or
9.81)

do not award for 1())

no POT error in
evaluation

award full marks for the
correct answer without
working.





image41.png
Question | Answer Additional guidance Mark
Number
2(b)(ii) recall (1) 3)

(KE=) % xm xv2
substitution (1)

(KE=) 5 x (0.0)46 x 3.5

evaluation (1)
0.28 (J)

allow answers that
round to 0.28 e.g.
0.28175()

allow max 2 marks for
POT error
e.g. 0.00028

award full marks for
the correct answer
without working
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Question | Answer Additional guidance Mark
Number
2(b)(iii) Any value between 0.8 (m) )

and 0.95 (m) inclusive
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Question | Answer Additional guidance Mark
Number
2(b)(iv) An explanation linking 2)

(the ball) has lost energy
Q)

identification of what has
happened to that energy
Q)

accept

(energy) dissipated
or

(transferred to)
surroundings / ground
or

thermal energy

or

heat/ sound

or

system is not 100%
efficient

or

bounce is not (100%)
elastic

or

squashing (the ball or
the ground)

(Total for Question 2 = 9 marks)
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Question | Answer Additional Mark
Number guidance
4(c)(ii) An explanation linking 3)

reduces friction/amount of thermal
energy transferred (1)

extra useful energy is available/less
input energy is required (1)

efficiency = useful energy
transferred (by the bicycle) + total
energy supplied (to the bicycle) (1)

(oil provides)
lubrication

less energy
wasted

allow for the last
two mark points;
either

less input energy
is required to
produce the
same output

for 2 marks

or

more output
energy is
available for the
same input
energy

for 2 marks
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Question | Answer Additional guidance | Mark
Number
8(a)(i) recall (1) P =work done = time | (2)
_E _ 45
Pa3 P=0%

substitution and evaluation (1)
(P=) 75 (W)

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

Number:

3(a) substitution (1) (2)
AO21

(KE =) 72 x 68 x 122

evaluation (1)

4900 (J)

2 x 68000 x 122 scores 1
mark

accept values that round to
4900(J) e.g. 4896(3)

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

Number:

3(b) a description to include: (2)
AO11

kinetic energy (store) (of
cyclist and /or bicycle)
decreases / is transferred
into(1)

thermal energy (store)
(of brakes / surroundings)
increases (1)

KE for kinetic energy

allow heat for thermal
allow brakes get hotter
ignore sound energy

accept kinetic (energy) to
heat (energy) for 2 marks in
this context
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Question | Answer Additional Guidance Mark

Number:

3(c) substitution and 3)
rearrangement in either AO21

recall and substitution (1)

1600 = force x 28

rearrangement (1)

1600
(force) = 8

evaluation (1)
57 (N)

order

accept f, F or ? for force

accept values that round
down to 57 e.g. 57.14

award full marks for correct
answer without working

award 1 mark for answers of
44800 or 0.0175

and a correct expression
relating work, force and
distance
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Question | Answer Additional Guidance Mark
Number:
3(d) an explanation linking: allow reverse argument (2)
AO 3 2a
AO 3 2b

over the same time / in
300s, more work done /
energy transferred in
session 1 than in session 2

(1)

(therefore) more power
(developed) in session 1 (1)

power in session 1 =

452 _
£2 = 0.15 (kw) or 150(W)

allow statement that power

=_work /
time
or
power = energy(transferred)
time
for MP1

power in session 2 =

37.9 _
22 = 0.13 (kW) or 126(W)

(Total for Question 3 = 9 marks)
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Question | Answer Additional guidance | Mark
Number:
7(a)(i) 0.9 (kN) (1) accept .9 or 0.90 (2)
AO 3 2a
up / upwards / ascending (1) north AO 3 2b
N

f
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Question | Answer Additional guidance | Mark

Number:

7(a)(ii) judge length and 1)
direction by eye AO 3 2b

construction lines
need not be shown

magnitude need not
be stated

allow missing
arrowhead if direction
and length are correct

reject answers which
have any additional
vectors drawn
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Question | Answer Additional Mark

Number: Guidance

7(a)(iii) | recall and substitution (1) (2)
AO21

GPE = 750 x 10 x 1300

evaluation (1)

(energy =) 9800000 (J)

no POT error (could
have missed out g)

allow answers in
standard form
9.8 x 108

allow answers that
round to 9800 000
e.g. 97500001

allow 9800 kJ or
9.8MJ

allow 9555000 ]
allow negative values
award full marks for

correct answer
without working
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Question | Answer Additional Guidance Mark

Number:

7(b)(1) recall efficiency equation (1) (4)
AO11
AO21

useful output

efficiency = Tnput

rearrangement (1)

output energy = 0.70 x 6500

recall power equation (1)

energy

ower = ———
P time

evaluation (1)

(power =) 76 (kW)

power output

efficiency = power input

4550 (kJ) seen scores 2
marks (from 0.7 x 6500
(k2))

4550

60

accept ecf from output
energy

accept values that round
up to 76 (kW) e.g. 75.8

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

Number:

7(b)(ii) an explanation linking: (2)
AO11

(useful) output energy is less
than input energy (1)

some energy is transferred to
less useful forms (1)

input energy is greater
than output energy

(only) 70% of the input
energy is useful

energy is dissipated /
wasted / lost
(to surroundings)

energy is lost /
transferred as thermal /
heat

30% is lost /dissipated /
wasted / lost
for 2 marks

(Total for Question 7 = 11 marks)
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