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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· Topic Tests have come from past papers both published (those materials available publicly) and unpublished (those currently under padlock to our centres) presented in a different format to allow teachers to adapt them for use with candidates.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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Content on other pages may also be useful, including for synoptic questions which bring together learning from across the specification.
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6 (a) Which of these graphs represents an object moving with a constant velocity of 2 m/s?
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(b) Figure 8is a velocity/time graph showing a 34s part of a train's journey.
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Figure 8
(i) Calculate the acceleration of the trai in the 34s.
Give your answer to an appropriate number of significant figures.

3)

acceleration

(i) Calculate the distance the train travels in the 34s.

distance.
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7 (a) Figure 10 shows a small steel ball held at a height, h, above the ground.
ball

e
!

ground
s 7
Figure 10
‘The ball is released and allowed to fallto the ground.
The height his 1.4m.
Calculate the time, , for the ball to reach the ground.
Use the equation
=

2
9

g=10mss?

@
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(b) Two students use the arrangement shown in Figure 10.
‘They use a stopwatch to time the ball falling through the height of 1.4m.

‘The students repeat the measurement many times, but their average value for tis
different from the calculated value.

() Suggest a reason why the students'value for tis different from the calculated value.
)

i) Suggest one improvement the students could make to their procedure so
that their value for ¢ is closer to the calculated value.

)
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(@) Figure 11a shows 2 box falling towards  hard floor.

box
—_—
floor floor
Figure 112 Figure 11b

‘The box hits the floor and crumples a lttle before it comes to rest as shown in
Figure 11b.

‘The momentum of the box just before it hits the floor is 8.7 kgm/s.
‘The box comes to rest 0.35 after it first hits the floor.
(i) Calculate the magnitude of the force exerted by the floor on the box.
Use an equation selected from the list of equations at the end of this paper.

@

force exerted by the floor on the box =

(i) State the magnitude and direction of the force exerted by the box on the floor.
@
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(d) Figure 12 shows a ball held in 2 clamp at R, above the ground.

ball

ground

Figure 12

‘The ballis released from the clamp and falls.
Sis3.8m below R.

AtS the momentum of the ballis 040kg m/s.
Calculate the mass of the ball.

Acceleration due to gravity, g, = 10m/s*
@

(Total for Question 7 = 12 marks)
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2 Astudent lifts a toy car from a bench and places the toy car at the top of a slope as
shown n Figure 2.

toy car

Figure2
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(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 sope.
@
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(©) The student needs to develop the experiment to determine the loss in potential
‘energy and the gain in kinetic energy as the toy caris 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.
surtoundings as thermal energy.

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

(Total for Question 2 =9 marks)
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3 () Which of these is a vector?
)

O A energy
08 foree
O ¢ mas
0D work

(b) () State the equation that relates acceleration to change in velocity and
time taken.
)

(i) Avan accelerates from a velocity of 2m/s to a velocity of 20m/s in 125.
Galculate the acceleration of the van.

@)

m/s
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(@) Figure 3 a velocity  time graph for 15’ of a cyclst’s journey.
&

7

B

velocityinm/s

() Calculate the distance the cyclis travelsin the 15.
@)

distance:
i) Another cyclis starts from rest, but his acceleration decreases as time increases.

Sketch the velocity time graph forthis cyclist on Figure 3.
@

(Total for Question
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9 (a) Figure 12is a diagram showing a rocket that s sent into space to try and change
the path of 2 small asteroid.

Figure 12
(0 The rocket has a mass of 5.5 x 10°kg and s travelling to the right at 14km /5.
Which of these is a correct calculation of the momentum of the rocket in kgm/s7
Use the equation
p=mxv
77x10%kgm/s
77 x10%kgm/s
77x10%kgm/s

oooao
o nw® >

77x10%kgm/s

(i) The asteroid has a momentum of 7.5 x 10%kgmi/s and a mass of 80 x 10°kg.

Calculate the speed of the asteroid.
@
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*(b) A student investigates the effect of a crumple zone on the force exerted during
a collision.

“The student has one trolley with a spring at the front and another trolley without
aspring.

siverfoil Sives ol
rolley” Sping oty

‘The student uses the arrangement in Figure 13.

wolley. B o

ramp

rigid wall

“000ms |—— milliecond timer

to

Figure 13

After a rolley i released, it accelerates down a slope and bounces off arigid wall.

‘The speed of a trolley can be measured just before a collsion with the wall and
justafter a collision with the wall.
‘The silver foils are connected to a millsecond timer.

‘The silver foils make contact with each other during the collision, so the time they
arein contact can be read from the millsecond timer.

Explain how the student couid investigate the effect of a crumple zone on the.
average force exerted during the collsion.
Your explanation should include:
 how to determine the force (you may wish to refer to an equation from the
list of equations at the end of this paper)
« how the effect of crumple zones may be shown in the investigation

« precautions that may be necessary to achieve accurate results.
(©
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(@) Newton's third law, when applied to the collsion o the rocket and the asteroid as
‘shown in Figure 12, can be stated as follows:

The force exerted by the rocket on the asteroid is equal and opposite to the
force exerted by the asteroid on the rocket.
Explain how this statement links to the conservation of momentum in
the collsion.
@

(Total for Question 9 = 13 marks)
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Figure 5 shows a way of projecting a small trolley up a sloping track.

button
track

trolley

Figure’s
When the button s pessed, a spring isreleased n P that projects the trlley up the track.
The rolle travels up the track,stops and then rlls back down.

The spring i P always exerts the same force when projecting the toll
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(@) Describe how the student could extend the investigation to determine the
‘average speed of the trolley as it oll back down the track.
@
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7 (2) The force that keeps an object moving in a circular path is known as the.

m
DA balanding force:

OB centripetal force
O¢ reactionforce

D resistance force

(®) Figure 11 shows an object moving ina irculr path.

Figure 11

() Draw an arrow on Figure 11 to show the direction of the force that keeps the.
‘object moving inacirclar path.

m
@) The objectin Figure 11 is moving at constant spaed.

Explain why itis not moving with constant velocity.

@
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(@) Figure 12 shows a skier on a slope.
“The skiertravels down the slope with a constant acceleation.
“The speed of the skier is measured at points P and Q.

Figure 12

“The table in igure 13 gives some data about the skier making one downhill run.

acceleration | 30m/s

speedatp | 76mis
speedatQ | 24mis

Figure 13

0 Galculate the distance fom Pto Q.
Use an equation selected from the st of equations at the end ofthis paper.

@

distanca from P t0 @
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(i) Calculate the time taken for the skier to travel from P to Q.

time from Pto Q=
(Total for Question 7 = 10 marks)
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6 () The symbol‘g’can be used to refer to the acceleration due to gravity.
‘The acceleration due to gravity ‘g’ has the unit of m/s”.
‘g’ can also have another unit.

Which of these is also a unit for g?
m

kg
kgt
N/kg
Nikg?

oooao
O N @ >

(b) Two students try to determine a value for g, the acceleration due to gravity.
() They measure the time, ¢, for a small steel ball to fall through a height, h, from rest.
‘They measure t to be 0.74s, using a stopwatch.
‘They measure h to be 2.50m, using a metre rule.
Calculate a value for g from the students’ measurements.
Use the equation

@
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(i) They record the time t for two more drops from the same height.
‘The three values for time tare

0745, 0695, 081s.

Calculate the average value of time t to an appropriate number of significant figures.
@

average value of time t = .

() Explain one way the students could Improve their procedure to obtain amore
accurate value for g.
@

(d) A car travelling at 15m/s comes to rest In a distance of 14m when the brakes are applied.

Calculate the deceleration of the car.
Use an equation selected from the list of equations at the end of this paper.

3

deceleration = /s

(Total for Question 6 = 10 marks)
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*(b) Figure 13 shows two objects, Q and R, before and after they collide.

before after
Figure 13

‘The arrows show the direction of movement of the objects.

‘The armows are not to scale.

Explain how momentum is conserved i the collision.

Use Newton's third law and Newton's second law in your answer.

Newton's second law can be written as

change in momentum
time.

force

©

(Total for Question

12 marks)
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Question [ Answer Wari
number
5@ wc 0]
csa . 203
e
Als not correct because it shows a constant velocity
of 0.4m/s
B and D are not correct because they show constant
acceleration.
Question [ Answer ‘Additional guidance | Mark
number
G(bM) | eemptto use correct data from | quotinga=(@1v | 3)
csa graph or equation (1) G A02
ora=gradient (of
ine)
substitution (1)
(@=26-1a
34 03529,
scores mp1 and mp2
E
3
scores mp1
evaluation to 2f (1) independent mark
035(mis)
award full marks for
correct answer
without working.
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Question [ Answer “Additional guldance | Mark
number

G(b)I) | attempt to calculate area under | accept count squares | (3)
cs4 the fine (1) useofviui=2ax  |A02

calculates EITHER area of
triangle
ORarea of rectangle (1)

204 (m) or 476 (m)

evaluation (1)
680 (m)

x=ar
2
allow ecffrom b{)

award full marks for
correct answer
without working

award 1 mark for final
answer 408 (m)
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Question | Answer. ‘Additional Mark
number guidance
7(a) Substitution (1) @
css Ao2
(B=)z2x14 028
10
evaluation (1)
(£=)0.53 () allow numbers that
round t0 0.53 e.g.
0.52915
‘award full marks for
correct answer
without working.
Question | Answer. “Additional Mark
guidance
(Students)) reaction time (15| g is really 5.8 [€3)
css significant compared with A02
recorded time) (1)
Answer, “Additional Mark
guidance
One from [€3)
A03

use light gates (1)
use automatic timer (1)

Use time lapse/ stroboscopic
photography (1)

drop from greater height (1)

ignore repeats or
more people
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Answer ‘Additional guidance Mark

‘substitution (1) @)
Ao2
(force = use of
055 force = change in momentum
time.
evaluation (1)
25(N) allow numbers that round to

25e.g24 8571

‘award full marks for correct
‘answer without working.

Answer ‘Additional Mark
guidance
(magnitude) 25 (N) (1) | ecf from 751 @
A03

(direction) down(wards)/ | allow

towards floor (1) el

“south”
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substitution; (1)

(F-0=)2x10x38
evaluation of v (1)

(v=)8.7 (m/s)

substitution: (1)
0.40=m x 8.7
rearrangement and
evaluation (1)

(m =) 0.046 (ka)

use of v2 - u? = 2ax.
or
v my? = mgh

7

allow numbers that
round to 8.7 e.g.
8718

use of p = mv.

allow numbers that
round to 0.046 e.0.
0.04598

‘award full marks for
correct answer
without working.

Question | Answer. ‘Additional Mark

number guidance

7(d) [Two stage calculation @)
A02

Total for Quest

n 7 = 12 marks)
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Question [ Answer ‘Additional guidance | Mark
number
2(b) | A description to include: [©)

measurement of (relevant) distance

@)

measurement of (relevant) time (1)

use of speed = distance (1)

time

detail (1)

one of
distance down slope
or distance along
bench

or length of toy
car/card

‘record the distance
the car travels and
time it’ scores 2 marks

for example:
speed down slope x 2

mark distance along
bench

use a light gate

speed gun at the
bottom of the slope

repeating AND
averaging





image32.png
Question | Answer Additional guidance | Mark
number
2(c) (vertical) height of slope (1) @

‘mass (of the toy car) (1)

allow
weight

this context)

if no other mark scored
allow 1 mark for quoting
either equation

(8)GPE =mgh

OR

KE = 12 my2
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Question
number

Answer

‘Additional guidance

Mark

2 (d)

(original) GPE - KE (at bottom) (1)

allow (idea of)
input - output

allow wrong way round
(eg output-input)

)
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Question | Answer Mark
number
3 (a) [
= B force
Options A, C and D are all scalars.
Question | Answer ‘Additional guidance | Mark
number
3 (b)(i) | acceleration = change in veloity | a = a=av v (M)
cue time (taken) t t t |grad
WITH bi

allow correct.
rearrangements.

seen here or in bii
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Question | Answer ‘Additional guidance Mark
number
3 (b)(ii) | substitution (1) @)
cue
WITH bi 20-2 18

12 12

evaluation (1)
1.5 (m/s?) -1.5 (m/s?)

award full marks (1 in bi
and 2 in bii) for the correct
answer without working,

award 1 mark if 20-2 or
18 or 2-20 is seen and no
other marks are scored

If (incorrectly)
a = v2-u? given in 3bi
t
a=202-22
12
orR
= 33 scores 1 mark
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Question | Answer A nal guidance | Mark

number

3 (c)(i) | distance = area under graph (1) | attempt to find area seen | (3)

cLe on graph

WITH

GRAPH

¥ x 7 % 15 (1)
correct area(s) identified
including calculation
52(.5) (m) (1) 53 (m)

allow 7 X 15 or 105 for 1
‘mark only
award full marks for the
correct answer with no
working

Question | Answer Additional guidance | Mark

number

3 (<) (curve) starting from 0,0 (1) | curve can be above or | (2)

cLe below the line

WITH | of decreasing gradient (1)

GRAPH both of these are

H paper acceptable

Total for Question 3 = 9 marks
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Question | Answer ‘Additional Mark

number guidance

9(a)(i) [C 7.7x10°kgm/s @)
comp

Only one correct power of 10. The
other answers are all distractors
involving students misappropriating
“kilos’ in some way, either in
grams or form kilometres
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Answer Additional guidance | Mark
rearrangement and substitution (1) @)
exp

momentum change
mass.

= 7.5 (x109)
8(.0) (x 10%)

evaluation (1)

9.4 x 10° / number that rounds to
9.4 x10° (m/s)

e.g. 9375, 9.375 x 10°
9400 (m/s)
9.4km/s

award full marks for the
correct answer without
working

award 1 mark for 9.4 to
any other power of 10
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Question [Indicative content Mark
number
9 (b) ‘Answers will be credited according to candidate's deployment (6)Exp,

of knowledge and understanding of the material in relation to
the qualities and skills outlined in the generic mark scheme.

‘The indicative content below is not prescriptive and
candidates are not required to include all the material which
is indicated as relevant. Additional content included in the
response must be scientific and relevant.

202 (strand 2) (6 marks)

Determining force

+ Useof F = (mv-mu)/torF =ma
« mass (of trolley(s)) needed
« and times during impact (t)

‘Showing effect of crumple zone
« experiment repeated with and without the spring

« (note) difference in contact times

« use of spring as crumple zone

« with spring, time for contact greater, less impact force

Precautions or controls

« times repeated and average taken

= careful controls - same starting position / same angle of
slope / release without pushing etc.
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Descriptor

= No awardable content

= The explanation attempts to link and apply knowledge and
understanding of scientific enquiry, techniques and procedures,
flawed o simplistic connections made between elements in the
context of the question.

= Lines of reasoning are unsupported or undlear. (A02)

4

= The explanation is mostly supported through finkage and
application of knowledge and understanding of scientific enquiry,
techniques and procedures, some logical connections made
between elements in the context of the question.

*  Lines of reasoning mostly supported through the application of
relevant evidence. (02)

E3

= The explanation is supported throughout by linkage and application
of knowledge and understanding of scientific enquiry, techniques
‘and procedures, logical connections made between elements in the
context of the question.





image41.png
+ Lines of reasoning are supported by sustained application of
relevant evidence. (A02)
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SUMMARY, for guidance

Level |Mark |Additional Guidance | General additional guidance - the
decision within levels.
e.g. - At each level, as well as content,
the scientific coherency of what is stated
will help place the answer at the top, o
the bottom, of that level.
o No rewardable material.
Level 1 |1-2 | Additional quidance Possible candidate responses
Elements of physics Use F = (mv - mu)/t
present i.e. isolated UseF -
knowledge of techniques | US® F = M2
and procedures — tWo | keep slope the same
unconnected statements
from any section repeat and average
use spring as crumple zone
Level2 |3-4 | Additional quidance Possible candidate responses
‘Some knowledge of Measurements (difference in contact
techniques and times) with and without the spring
procedures with a logical
connection made in one | Use F = ma in finding the force
section and statement
from one more section
Level3 |5-6 | Additional quidance Possible candidate responses

Detailed knowledge of
techniques and
procedures with logical
connections made in two
sections and statement
from one more section

Measure the trolley mass(es)/
velocities/ impact time(s)
and use F = ma in finding the force

Measurements (difference in contact
times) with and without the spring

‘Same starting place for trolley each
time.
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Answer jance Mark
number
9(c) | An explanation linking any four @)
from Exp
force(s) associated with F= (my-mu)
change(s) in momentum (use t
of Newton's second law) (1) | F=ma

detail of momentum changes,
involving time (1)

time of collision is same for
both (1)

(therefore) momentum change
is the same for both (1)

equal and opposite forces
mean equal and opposite
momentum changes (1)

(total) momentum before a
collision = (total) momentum
after collision (1)

(conservation of momentum
requires) no external forces
acting (1)

myvy = myuy = (mpvz = mouy)

with explanation leading to
Myus + mzuz = mivi+ mavz
for both marks

Total for Question 9 = 13 marks
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Number

Answer

Additional guidance

Mark

5(0)

A description including:

measure appropriate distance
U]

measure appropriate time (1)

use

(average) speed = distance
[0}
time

e.g. distance along
runway from max
height to P

e.g. start the watch
when trolley stops
stop the watch when
trolley hits spring

accept s=d
t

€]
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Question| Answer Additional | Mark
Number guidance
7@) 0 B centripetal force )
The only correct answes
for circular motion)
Ais not correct - incorrect term
 is not correct - incorrect term
D is not correct - incorrect term
Question] Answer Additional | Mark
Number
7(b)i) | single arrow towards centre of thecircle | judgeby | (1)
applied to the object (1) eye
Question| Answer Additional | Mark
Number: Guidance
7(b)ii) | an explanation including @
velocity is a vector (1) velocity has
(magnitude
and) direction /
velocity is
speedina
(certain)
direction
(because) direction changes (1)
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Question| Answer Additional guidance | Mark
Number:
7)) | substitutioninv2-u?=2ax | acceptrearrangement | (3)

rearrangement (1)
0 6

evaluation (1)
86 (m)

and substitution in either
order

allow numbers that
round to 86 (m)

award full marks for the
correct answer without
working
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Question | Answer ‘Additional guidance Mark
Number
(i) | recall and substitution (1) | Allow alternative method: | (3)

(a=v=u) 30=24-76 | average speed = distance/

t t time 15.8 = 86(.37) / time.
rearrangement (1) (t=) 86(37)/ 158
t=vu
a
OR
(t=)24-76
3.0
evaluation (1)
5505 allow numbers that round to

5.5(s)

OR

numbers that round to 5.4 if
using alternative method and
distance = 86

award full marks for the
correct answer without
working

no marks for
t=d/(v-u)=86(.37)/ (247.6)
giving 5.3 5 as an answer

(Total for Question 7 = 10 marks)
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Question [ Answer Mark
Number
6(a) C N/kg is the only correct answer ()
A011
A J/kg is not dimensionally the same as m/s?
B J/kg?is not dimensionally the same as m/s*
D N/kg?is not dimensionally the same as m/s*
Answer ‘Additional guidance Mark
Substitution (1) @
2x2.5 s A021
0.74

evaluation (1)
9.1(3) (m/s?)

0.5476

‘award full marks for the
correct answer with no
working
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Question | Answer ‘Additional guidance Hark
Number
&b (0.74+ 0.69 + 0.81) + 3 (1) | accept 0.7 or 0.75 @
0.7(5) (1) award full marks for the | AO 3 2a
correct answer withno | 5

working

0.746 or
0.747 or
0.750 scores 1 mark
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Answer

Question Additional guidance [ Mark

Number

6(c) an explanation linking: @
A033b

use an electronic timer / (1)

to eliminate reaction time (1)

light gate/ data logger

there are other options
‘which should be judged
to this pattem

( e.g. increase distance to
reduce effect of reaction
time)
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Question [ Answer ‘Additional guidance Mark
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AO1 (6 marks)

momentum = mass x velocity

action and reaction are equal and opposite (N 3)

force of R on Q = -force of Q on R
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time time

time of collision same for both

change in momentum of Q = - change in momentum of R

no overall change in momentum

R accelerates because of force from Q

transfer of momentum between Q and R





image1.png




image2.png




