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Mark schemes have been developed so that the rubrics of each mark scheme reflects the
characteristics of the skills within the AO being targeted and the requirements of the
command word. So for example the command word ‘Explain’ requires an identification of
a point and then reasoning/justification of the point.

Explain questions can be asked across all AOs. The distinction comes whether the
identification is via a judgment made to reach a conclusion, or, making a point through
application of knowledge to reason/justify the point made through application of
understanding. It is the combination and linkage of the marking points that is needed to
gain full marks.

When marking questions with a ‘describe’ or ‘explain’ command word, the detailed marking
guidance below should be consulted to ensure consistency of marking.

Assessment Command Word
Objective

Strand | Element Describe Explain

AO1* An answer that combines the marking An explanation that links identification of a
points to provide a logical description point with reasoning/justification(s) as

required

AO2 An answer that combines the marking An explanation that links identification of a
points to provide a logical description, point (by applying knowledge) with
showing application of knowledge and reasoning/justification (application of
understanding understanding)

AO3 la and An answer that combines points of

1b interpretation/evaluation to provide a

logical description

AO3 2a and An explanation that combines identification
2b via a judgment to reach a conclusion via
justification/reasoning

AO3 3a An answer that combines the marking
points to provide a logical description of the
plan/method/experiment

AO3 3b An explanation that combines identifying an
improvement of the experimental
procedure with a linked
justification/reasoning

*there will be situations where an AO1 question will include elements of recall of knowledge directly from the
specification (up to a maximum of 15%). These will be identified by an asterisk in the mark scheme.
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Question | Answer Mark
Number
1(a) B 1.0 m/s The only correct answer is B (1)
A 0.1 m/s is incorrect, being 1 metre every 10s, insect AO11
crawling pace
C 10 m/s is incorrect, being an Olympic sprinter’s pace,
much too fast for ‘walking’
D 100 m/s is incorrect, being a very fast sport’s car’s pace
Question | Answer Mark
Number
1(b) weight / force (@D
(accept circle around weight if not contradicted on answer | AO 12
line)

PMT
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Question
Number

Answer

Additional guidance

Mark

1(c)

substitution (1)
(F=)0.10x 2.0

evaluation (1)

0.2(0)

unit (1)

100 x 2 (using 0.10kg = 1009)

reject 0.10 x 2.0? and the follow
up evaluation (equation given
should be used)

correct answer without working
gets 2 marks

allow 1 mark total for 2 with
any other power of ten, so that
includes 200 for example

separate unit mark

newtons / Newtons accept
lowercase ‘n’

for the abbreviated unit
accept kg ms=

accept 200 g ms2 for 3 marks

€))
AO 21

Question
Number

Answer

Additional guidance

Mark

1(d)

« direction (1)

* size (1)

answers only acceptable in given
order

or magnitude

)
AO 21

(Total for Question 1 = 7 marks)
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0.7(0)

evaluation (1)

310 (m/s)

allow any numbers that round to
310 e.g.

314

award full marks for the correct
answer without working

Question | Answer Additional guidance Mark
Number
2@ recall speed = distance accept any correct rearrangement | (1)
time oruse of s, dand t
AO11
may use Vv for speed and x for
distance
ignore use of triangles
Question Answer Additional guidance Mark
Number
2(a)(ii) substitution (1) allow ecf from part (i) for this (2)
(speed) = 220 mark only
AO21

thealevelphysicstutor.com

PMT
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Question | Answer Additional guidance
Mark
Number
2(b) an explanation linking: 2
* measure across more use a more accurate device AO 3 3b
than one (wavelength) (finer divisions)
1
@ use a camera /
picture/strobe(light) (so the
waves are not moving)
+ divide by the number of countl thetEumber of
wavelengths (1) wavelengths
must be talking about
measuring, NOT changing the
wavelength etc.
Question | Answer Additional guidance
Mark
Number
2(c) a description to include: (€))
AO11

back and forth (oscillations)/

* longitudinal - (vibrations) . .
compressions or rarefactions

parallel to (direction of
travel) (1)

» transverse - (vibrations) | up and down (oscillations)
at right angles to
(direction of travel) (1)

* (connection between)
direction of travel with
(direction of) vibrations

)

(Total for Question 2 = 8 marks)




Edexcel GCSE - Paper 1 1Ph0 1 - June 2018 - Mark Scheme - Question Paper PMT

Question | Answer Additional guidance Mark
Number
3@)) points plotted to within = 1 (2)
Il
small square AO 2 1
(10, 60) (1)
(20,37) (1)
Question | Answer Additional guidance Mark
Number
3(a) (i) point at 15,55 circled (1) (@D
AO 21
Question | Answer Additional guidance Mark
Number
3(a)(iii) | best fit curve passing through reject tramlining (multiple (@D
most of the points seen, apart lines/curves) ignore slight AO 3 2
from 15,55 (1) shakiness in drawing a
Question | Answer Additional guidance Mark
Number
3(a)(iv) | the curve will be above the first | less steep (@D
one (starting at the same )
. oo ignore all comments about AO 21
point) / it will take longer to heat / th - th
cool down / cools more slowly ea . e_process, €
(1) question is about the
curve
Question | Answer Additional guidance Mark
Number
3(b) () wavelength for object L = 84.(0) | estimates, so we are being | (2)
to 85(.0) (um) (1) generous with this AO 3 2a

wavelength for object M = 93.(0)
to 95.(0)(um) (1)

thealevelphysicstutor.com

PMT
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Question | Answer Additional guidance Mark
Number
3(b)(ii) object L and shorter wavelength (@D

1

@) AO 3 1a

(Total for Question 3 = 8 marks)

PMT
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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

Question | Answer Additional guidance Mark
Number
4(a) (i) kinetic (1) only (@D
(adding another incorrect AO 21
alternative negates)
Question | Answer Additional guidance Mark
Number
4(a)(iD) any one of (@D
i(nl(;rease the speed (of spinning) accept (idea of) faster AO 21
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 2 1

thealevelphysicstutor.com

PMT
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squaring (1)
362 (=1296)

(completing) evaluation (1)

42 120 / 4.2(1) x 10* (J)

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 ¥2 gives 84240(J)
scores 2 marks

Question | Answer Additional guidance Mark

Number

4(b)(ii) | substitution (1) 3)
(KE) %2x65%36(?) AO 21

thealevelphysicstutor.com

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

€)

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

Question | Answer Additional guidance Mark
Number
4(c) a description to include 3 (€))
oints from:
P AO 22

(Total for Question 4_.= 10 marks)

thealevelphysicstutor.com

PMT
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Question | Answer Mark
Number
5(a) proton(s) (D
AO11
Question | Answer Additional guidance Mark
Number
5(b) () a description referring to: (2)
AO11
fusion involves coming not just ‘fuse together’ that's
together / joining of just restating — more
particles / nuclei / atoms (1) | explanation needed
fission involves (larger) particles etc. coming apart /
particle(s) / nuclei /atoms separating
breaking up (1 - .
g up (1) no marks if just objects /
things joining / coming apart
Question | Answer Mark
Number
5(b) (i) D protons The only correct answer is D (@D
A ‘beta particles’ is incorrect, they are not found in nuclei to AO11
facilitate that repulsion
B ‘electrons’ is incorrect, for the same reason as A
C 'neutrons’ is incorrect as they don’t repel each other

PMT
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Question | Answer Additional guidance Mark

Number

5@) (i) substitution (1) (2)
845 000 AO 21
0.0394

evaluation (1) 21 000 000

answers that round to
21 000 000

2.1(45) x 107 etc.

award full marks for the
correct answer without

working
Question | Answer Additional guidance Mark
Number
5(c) (i) any two from: may quote numbers here | (2)

accept no or less
pollution / no or less
harmful gases etc.

- fusion power gives (many) AO11
more times the energy
output (for the same mass

used)

* no greenhouse gases / CO;
emissions (produced with
the fusion alternative)

» does not lead to global
warming

* no (radioactive) waste )

- does not deplete / use up | Sustainable reference

a finite resource (e.g. oil) | il is running out
ignore references to costs
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(the fusion gases /
isotopes at high

temperatures)

+ (maintaining) high
temperature

+ (maintaining) high
pressure

Question | Answer Additional guidance Mark
Number
5(c)(iii) | any two from: (&)

* problem of containment AO21

(Total for Question 5 = 10 marks)

PMT
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Question | Answer Additional guidance Mark
Number
6(a) any two sources from: (2)
. oil accept petrol /diesel for AO11
oil
* (natural) gas
* coal
* nuclear/uranium accept fossil fuel(s) for
any of the first three i.e.
fossil fuel and oil or coal
or gas scores 1 mark but
fossil fuel and nuclear
scores 2 marks
Question | Answer Additional guidance Mark
Number
6(b) (i) bioenergy biofuel / biomass (D
AO 3 1b
Question | Answer Additional guidance Mark
Number
6(b)(ii) |largest area / fraction / must be referring to (@D
percentage (idea) the chart, not just
) . + |AO 3 1b
repeating 4bi stem- can’t
have greatest/ largest
amount by itself
Question | Answer Additional guidance Mark
Number
6(b)(iii) | wind (@D

AO 3 1b

thealevelphysicstutor.com

PMT
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some examples:

change: biomass-solar-geothermal
(fraction) increases (1)

effect: e.g. reduces greenhouse
gas / CO, emissions (1)

change: ‘wind’ (fraction) increases

(€

effect: e.g. visual/noise pollution
arguments (1)

change: ‘natural gas’ (fraction)
increases (1)

effect: e.g. contributes to global
warming (1)

change: ‘uranium’ (fraction)
decreases (1)

effect: e.g. less radioactive waste

€

candidates may give
positive or negative
effects

for this change (and for
oil) allow decreases
(with a correct
accompanying effect for
2 marks)

accept conserves non-
renewables but not just
‘more renewable’

Question | Answer Additional guidance Mark
Number
6(c) discussion to involve two points ignore vague responses | (4)
each giving change and effect such as ‘environmentally
. , . AO 3 2a
friendly’, less pollution
(max 4 marks)
etc. AO 3 2b

thealevelphysicstutor.com

PMT
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Question | Answer Additional guidance Mark

Number

6(d) an explanation linking 2
use of lubrication / oil (1) AO 21

to reduce friction (between parts)

€

(Total for Question 6 = 11 marks)
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Question | Answer Mark
Number
7(@) (1) A converging lens forming a real image (1)
The only correct answer is A
AO 3 1a
B ‘diverging lens forming a real image’ is incorrect since the
lens drawn in the diagram is not diverging
C ‘converging lens forming a virtual image’ is incorrect, since
the diagram shows rays coming to a focus (on a screen if
placed there)
D 'diverging lens forming a virtual image’ is incorrect, since the
diagram shows neither a diverging image or the formation of
a virtual image
Question | Answer Mark
Number
7 (@) (i) C 'R’ The only correct answer is ‘R’ (D
AO 3 1b
'P’ is incorrect, being a distractor, showing a width of rays
'Q’ is incorrect, being a distractor showing an arbitrary
distance to the lens distance
'S’ is incorrect, being a distractor showing an overall distance
Question | Answer Additional guidance Mark
Number
7(b) substitution (1) (€))
1 lose this mark if there is any AO 21
other power of 10 error but
170r0.17 then apply ecf (e.g. 1/1.7)
evaluation (1)
2682 so 0.588 then = 1 mark for that
evaluation to 2sf (1) ecf
5.9 (any answer to 2 sf independent mark
for this mark_, bu_t not if award full marks for the correct
wrong rounding is seen) . .
answer without working

thealevelphysicstutor.com

PMT
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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.

AO1 strand 1 (6)

¢ idea that telescopic evidence supported the
heliocentric model e.g. observing the moons of Jupiter
supported a sun-centred solar system

e detail e.g. it was Galileo’s observations of the moons
of Jupiter

¢ the moons rotate around Jupiter i.e. not everything
rotates about the earth

e other observations by telescope - discoveries of the
planets Uranus and Neptune + the asteroid belt

o (detailed) photographic evidence

e use of computer modelling

o satellite observations

¢ heliocentric model verified by Voyager missions (space
probes)

Question | Answer Mark

Number

7(c) Answers will be credited according to candidate's (6)
deployment of knowledge and understanding of the AO 11

PMT
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Level Mark Descriptor
0 e No rewardable material.
Level 1 1-2 e Demonstrates elements of physics understanding,

some of which is inaccurate. Understanding of
scientific ideas lacks detail. (AO1)

e Presents an explanation with some structure and
coherence. (AO1)

Level 2 3-4 ¢ Demonstrates physics understanding, which is mostly
relevant but may include some inaccuracies.
Understanding of scientific ideas is not fully detailed
and/or developed. (AO1)

e Presents an explanation that has a structure which is
mostly clear, coherent and logical. (AO1)

Level 3 5-6 ¢ Demonstrates accurate and relevant physics
understanding throughout. Understanding of the
scientific ideas is detailed and fully developed. (AO1)

e Presents an explanation that has a well-developed
structure which is clear, coherent and logical. (AO1)

(Total for Question 7 = 11 marks)




Edexcel GCSE - Paper 1 1Ph0 1 - June 2018 - Mark Scheme - Question Paper PMT

thealevelphysicstutor.com

Question | Answer Mark
Number
8(a) (i) D refraction The only correct answer is D (@D
A 'deflection’ is an incorrect distracting description AO11
B ‘incidence’ is incorrect, that would be angle X
C 'reflection’ is incorrect, no reflection being shown in the
diagram
Question | Answer Additional guidance Mark
Number
8(a)(id) any pair of coordinates e.g. 20 and (13 or 14) (&))
selected from the line (1
@ or 10 and (6 or 7) AO 21
ignore any units given
in range — 0.6(0) to
g © award full marks for a correct
0.7(0) (1) ) .
answer without working
Question | Answer Additional guidance Mark
Number
8(a)(iii) an explanation linking: 3)
allow ‘more measurements’ / AO 3 3a
repeat (1) ‘repeat experiment’ / collect
more data
different angles / more
values of X (1)
for larger angles / values
of X (1) > 20°

PMT
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Question | Answer Additional guidance Mark
Number
8(b) substitution (1) 3)
3.0 (< 10% AO 21
5.8 (x 107)
evaluation (1) answers that round to
5.2 x 10* 5.2 x 10*
award 2 marks for a correct
answer without working
allow 1 mark for answers that
round to 5.2 to any power of
ten
unit (1) independent mark
Hz accept hz or s or per sec(ond)
or hertz
accept kHz, MHz etc with
correct power (10** kHz, 108
MHZz)
Question | Answer Mark
Number
8(c) () red or orange (@D
AO11
Question | Answer Additional guidance Mark
Number
8(c) (i) green or blue or indigo or (@D
violet
AO11

(Total for Question 8 = 11 marks)

thealevelphysicstutor.com

PMT
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average(s) (1)

Question | Answer Additional guidance Mark
Number
9(a) a description to include: 4
1. putrock(s) in front of/near AO 22
tube (1) not 'in’ tube
2. measure (count rate)
separately for the two keep rocks apart
different rocks (1)
3. measure each count for the
same time period (1)
4. Kkeep source-detector
distance the same for both
rocks (1)
5. take (into account)/measure
background count (1)
6. repeat readings and take

PMT
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* point after second half-life -
12, 20 (1)

e point after third half-life -
18, 10 (1)

smooth curve starting at
80, with a decreasing
gradient passing through
one correct half-life point
scores 2 marks

smooth curve starting at
80, with a decreasing
gradient passing through
two correct half-life
points scores 3 marks

if no other mark scored

smooth curve showing
decreasing gradient but
not going through any
correct points scores 1
mark

Question | Answer Additional guidance Mark
Number
9(b) * point after first half-life - within 1 small square by 3)
6,40 (1
@ eye AO 3 1a

thealevelphysicstutor.com

PMT
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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.

AO3 Strand 2a and 2b (6 marks)

+  shows some idea that the data can support arguments
about alpha, beta and gamma radiation being present

* argues that there is some evidence that alpha might be
emitted (count rate going down with paper interposed)

* argues that there is a lot of evidence that beta parti-
cles are emitted (count rate goes down a lot when the
aluminium is inserted)

« argues that there might be some gamma getting
through (lead stopping everything apart from gamma)
OR that with the lead present the count rate has gone
down to a level consistent with background, so no
gamma was present

a level 3 answer will use data effectively

Question | Answer Mark

Number

9(c) Answers will be credited according to candidate's (6)
deployment of knowledge and understanding of the AO 11

PMT
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Level Mark | Descriptor
0 e No rewardable material.

Level 1 1-2 o Deconstructs scientific information but understanding and
connections are flawed. An unbalanced or incomplete argu-
ment that provides limited synthesis of understanding.

e Judgements are supported by limited evidence. (AO3)

Level 2 3-4 e Deconstructs scientific information and provides some logi-
cal connections between scientific concepts. An imbalanced
argument that synthesises mostly relevant understanding,
but not entirely coherently.

e Judgements are supported by evidence occasionally. (AO3)

Level 3 5-6 e Deconstructs scientific information and provide logical con-
nections between scientific concepts throughout. A bal-
anced, well-developed argument that synthesises relevant
understanding coherently.

¢ Judgements are supported by evidence throughout. (AO3)

(Total for Question 9 = 13 marks)

thealevelphysicstutor.com
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wavelength (of e.m. radiation)
increased / frequency
decreased (1)

as the (star) moves away
(from us) (1)

stretched/moves to(wards)
red end of spectrum

spectral lines move towards
the red end of the spectrum

Question | Answer Mark
Number
10(&) D vector vector €Y
AO11
The only correct answer is D
A 'scalar scalar’is incorrect, both force and velocity are
vectors
B 'scalar vector’is incorrect, with force being described
incorrectly as a scalar
C 'vector scalar’ is incorrect, with velocity being described
incorrectly as a scalar
Question | Answer Additional guidance Mark
Number
10(b) (i) gravitational / centripetal (1) | accept gravity / weight / (@D
gravitational field strength
AO21
Question | Answer Additional guidance Mark
Number
10(b)(ii) | arrow from the satellite to- direction must be clear (@D
wards the centre of Earth - by
AO21
eye (1)
Question | Answer Additional guidance Mark
Number
10(c)(i) | a description to include: don’t penalise planet instead | (2)
of object
AO11

thealevelphysicstutor.com
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Question | Answer Additional guidance Mark
Number
10(c)(ii) e an explanation linking: 2)
* big bang has expanding from (original) explosion AO11
universe (1) )
started at a point
 with galaxies moving away | 8CCept stars moving away
(from each other) (1) (not objects or planets here)
the further away they are the
greater is their (recessional)
speed idea
Question | Answer Additional guidance Mark
Number
10(c)(iii) | microwave (@D
AO11
Question | Answer Additional guidance Mark
Number
10(c)(iv) | (radiation) that comes from all | from the big bang / explosion | (1)
over the sky / space / the
. AO11
universe
Question | Answer Additional guidance Mark
Number
10(c)(v) | an explanation linking: (2)
AO11

¢ the Big Bang theory has a

beginning / initial explosion

1)

o that releases / gives out
radiation (1)

explosion
from a point

radiation still present

(Total for Question 10 = 11 marks)

thealevelphysicstutor.com

PMT
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Mark schemes have been developed so that the rubrics of each mark scheme
reflects the characteristics of the skills within the AO being targeted and the
requirements of the command word. So for example the command word ‘Explain’
requires an identification of a point and then reasoning/justification of the point.

Explain questions can be asked across all AOs. The distinction comes whether the
identification is via a judgment made to reach a conclusion, or, making a point
through application of knowledge to reason/justify the point made through
application of understanding. It is the combination and linkage of the marking
points that is needed to gain full marks.

When marking questions with a ‘describe’ or ‘explain’ command word, the detailed
marking guidance below should be consulted to ensure consistency of marking.

Assessment Command Word
Objective

Strand | Element Describe Explain

AO1* An answer that combines the marking An explanation that links identification of a
points to provide a logical description point with reasoning/justification(s) as

required

AO2 An answer that combines the marking An explanation that links identification of a
points to provide a logical description, point (by applying knowledge) with
showing application of knowledge and reasoning/justification (application of
understanding understanding)

AO3 la and An answer that combines points of

1b interpretation/evaluation to provide a

logical description

2b via a judgment to reach a conclusion via
justification/reasoning

AO3 2aand An explanation that combines identification

AO3 3a An answer that combines the marking
points to provide a logical description of the
plan/method/experiment

improvement of the experimental
procedure with a linked
justification/reasoning

AO3 3b An explanation that combines identifying an

*there will be situations where an AO1 question will include elements of recall of knowledge directly from the
specification (up to a maximum of 15%). These will be identified by an asterisk in the mark scheme.

thealevelphysicstutor.com
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Question | Answer Mark

Number:

1(@) () a power station (@D
AO11

Question | Answer Mark

Number:

1(a) (i) the national grid (@D
AO11

Question | Answer Mark

Number:

1(a)(iii) | heat loss is reduced (@D
AO11

Question | Answer Mark

Number:

1(b) D transformers have primary and secondary coils. (&)
AO11

The only correct answer is D

A is not correct because transformers can step-up and step/
down voltages

B is not correct because transformers can step-up and step-
down voltages

C is not correct because transformers only work with
alternating current

Question | Answer Additional Guidance Mark
Number:
1(c) substitution (1) (@))
(Is) =230 x 0.02 AO21
5.0
evaluation (1)
0.9(A) accept 0.92 (A)
award full marks for the correct
answer without working

(Total for Question 1 = 6 marks)
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Question | Answer Additional Mark
Number: guidance
2(@)() a description to include 3 of the 3)
following: AO11
gas particles/molecules/atoms are
continually in motion (1)
collide /hit/bombard (1)
with the (sides/walls) of the allow cylinder /glass
container (1)
(gas particles) exert force (on the
side of the container) (1)
Question | Answer Additional Mark
Number: guidance
2@a) () pressure (of gas) increases (1) (@D
AO11
Question | Answer Additional Mark
Number: guidance
2(a)(iii) | more (frequent) collisions (of (@D
particles with walls) (1) AO11
accept
particles move
closer together
particles move
faster
Question | Answer Additional Mark
Number: guidance
2(b) substitution (1) (@)
AO 21
(P1) = 98 x 8600
2100
evaluation (1) accept any answer
400 (kPa) that rounds to 400
eg. 401.33 (kPa)
award full marks for
the correct answer
without working.

(Total for Question 2 = 7 marks)
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Question | Answer Mark
Number:
3(a) B | small | large (D)
AO11
The only correct answer is B
A is not correct because the current is small
C is not correct because the distance from the wire is
large
D is not correct because the distance from the wire is
large
Question | Answer Mark
Number:
3(b) B iron (D
AO11
The only correct answer is B
A is not correct as copper is hon-magnetic
C is not correct as plastic is non-magnetic
D is incorrect, as steel is only suitable for a permanent
magnet
Question | Answer Additional Mark
Number: guidance
3(c) a description to include: (2)
AO 3 1a
remove the magnet (from the AO 3 1b
paper clips)(1)
paperclips no longer attracted to accept no longer
each other (1) magnetic
Question | Answer Additional guidance | Mark
Number:
3(d) a description to include: (@))
AO 3 2a
use a compass (1) accept reasonable
alternatives such as
suspended magnet
needles on cork in
water
always points in the same
direction / will point north (1)
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use a compass in various positions
/ more compasses (1)

plot more points/mark direction of
compass(point)/ join the dots

@
sprinkle/add iron filings (1)

give more than one (magnetic
field) line (1)

Question | Answer Additional guidance | Mark
Number:
3(e) (i) @ N must be at the end | (1)
™ of the bar, not at the | AO 3 3a
end of the compass
needle
Question | Answer Additional guidance | Mark
Number:
3(e) (i) any two developments from: marks can be taken )
from text or diagram | AO 3 3a

allow ‘around’ ‘on’,
‘near’ the magnet etc

series of dots /
several compasses
end to end

(Total for Question 3 = 9 marks)
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Question | Answer Mark
Number:
4(a) (i) C gravitational (&)
AO21
The only correct answer is C
A is not correct as the moon does not touch the Earth
B is not correct as the Earth does not carry a charge
D is not correct as the Earth has a magnetic field but it
does not extend far enough to have any effect on the
moon
Question | Answer Mark
Number:
4(a) (i) C energy (&)
AO11
The only correct answer is C
A is not correct as velocity is a vector quantity
B is not correct as momentum is a vector quantity
D is not correct as acceleration is a vector quantity
Question | Answer Additional Mark
Number: guidance
4(b) ()
AO11
arrowed line vertically downwards .
(anywhere) (1) more than one line
yw drawn 1 mark
maximum
same length as vertical arrow ‘udae by eve
upwards (1) judge by ey
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Question | Answer Additional guidance Mark
Number:
4(c) () an explanation linking: 2
AO11
wheel rubs on axle (as it rotates)
OR
friction (between the wheel and
the axle) (1)
causes heating/transfer of allow generates heat
(thermal) energy/ work being
done (1)
Question | Answer Additional guidance Mark
Number:
4(c) (i) any one from: (@D
AO11
lubrication/oil (1) anything that lubricates -
grease etc.
(ball) bearings / ball-race (1)
go slower (1)
Question | Answer Mark
Number:
4(d) () efficiency = useful (energy transferred by the device) (x100) | (1)
total (energy supplied to the device) AO11
Question | Answer Additional guidance Mark
Number:
4(d) (i) determine useful energy (1) (@D
7500 -3200 = 4300 AO 21
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efficiency = 4300
7500

evaluation (1)
0.57

Question | Answer Additional guidance Mark

Number:

4(d) (i) substitution (1) (@))
AO 21

allow ECF from (i) and/ or (ii)
for 1 mark maximum

accept 57(.33)(%0), 0.6, 60(%)

award full marks for the correct
answer without working

(Total for Question 4 = 11 marks)
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Question | Answer Mark
Number:
5@) () A anticlockwise, slower than gear Q (1)
AO 3 2a
The only correct answer is A
B is not correct as P is the larger gear and can only
move slower than gear Q and anticlockwise
C is not correct as gear P must be moving anticlockwise
as gear Q is moving clockwise
D is not correct as gear P must be moving anticlockwise
as gear Q is moving clockwise
Question | Answer Mark
Number:
5@(@) (i) |C 3:2 (1D
AO 12
The only correct answer is C
A is not correct as it is a subtraction
B is not correct as it is an addition
D is not correct as it gives the ratio of teeth on Q to teeth
onP
Question | Answer Additional guidance Mark
Number:
5() () substitution(1) 3)
(moment) =650 x 0.75 AO11
AO 21
evaluation(1)
490 accept any value that rounds to
490 e.g. 487.5
allow a maximum of 1 mark out
of the first two marking points
for a power of ten error
unit (1)
Nm independent mark
award full marks for the correct
answer without any working
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160 x distance of effort
from pivot = 490

rearrangement (1)
distance of effort from
pivot = 490

160

evaluation (1)
3.1(m)

Question | Answer Additional guidance Mark

Number:

5(b)(ii) ED)
(sum of the) clockwise idea that moments on each side |AO 11
moments (about a of a pivot can be balanced
point) = (sum of the)
anticlockwise moments
(about that point) (1)

Question | Answer Additional guidance Mark

Number:

5(b) i) substitution and rearrangement | (1)

in either order AO21
substitution(1) accept

160 x distance of effort from
pivot = 487.5

160 x distance from pivot
=650 x 0.75

accept
650 x 0.75
160

487.5
160

accept any value which rounds
to 3

maximum of two marks for a
power of ten error

award full marks for the correct
answer without working

(Total for Question 5 = 9 marks)
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Question | Answer Mark

Number:

6(a) D diode (&)

AO11

The only correct answer is D
A is not correct as for a thermistor, current would

increase with potential difference from the origin
B is not correct as current against p.d for a resistor gives

a straight line from the origin
C is not correct as current against p.d for a resistor gives

a straight line from the origin

Question | Answer Additional guidance Mark

Number:

6(b) (i) substitution (1) (2)
(P)=0.12 x 0.24 AO 21
evaluation (1)

0.029 (W) accept 0.03 (W), 0.0288(W)
0.028 (W)
power of ten error is awarded 1
mark
award full marks for the correct
answer without working

Question | Answer Additional guidance Mark

Number:

6(b)(ii) chooses /uses (1) E =0.3 x0.13 x35 (@))
E=VxXxIxt AO21
evaluation (1) accept an answer that rounds to
1.4 (J) 1.4 (J) e.g. 1.365()

a maximum of 1 mark is
awarded in the case of a power
of ten error

award full marks for the correct
answer without working

PMT
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¢ idea that the current
increases with the p.d.

/voltage (1)

e until (current)

reaches a constant

value (1)

e the current is not

directly proportional to

p.d. (1)

e uses idea that the

values do not go up in
equal steps / does not

show doubling

Question | Answer Additional guidance Mark

Number:

6(b) (iii) | substitution (1) (2)
(Q)=0.13 x 35 AO 21
evaluation (1) accept an answer that
4.6 (C) rounds to 4.6 e.g. 4.55

or in this context allow
4.5

power of ten error is
awarded 1 mark

award full marks for the
correct answer without
working

Question | Answer Additional guidance Mark

Number:

6(c) a comment that makes (€))
reference to any three of the AO 3 2a
following points: AO 3 2b

(staying) at 0.13(A)

(Total for Question 6 = 10 marks)
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Question | Answer Mark
Number:
7(@)() 70 (kPa) 2
AO 3 la
Question | Answer Mark
Number:
7(@) () between 46 and 48 (kPa) (@D
AO 3 la
Question | Answer Additional guidance Mark
Number:
7(a)(iii) | any one from: (@D
AO11

the atmosphere gets less
dense / thinner / has fewer accept particles
molecules (as height above
sea level increases) (1)

or

there is less air/oxygen (as less weight pushing down
the height above sea level
increases)(1)

Question | Answer Additional guidance Mark
Number:
7(b) an explanation linking 2 2

from: AO21

pressure in a liquid increases
with depth (1)

allow
the greater the height of greater {weight of /
water (in the container)(1) volume of/amount of

/more} water

the more force (pushing greater
water out) (1) force/pressure/push (on
water)
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Question | Answer Additional guidance Mark
Number:
7(c) use of 50/10 (1) 5 seen in answer line )
AO 22
6 (times)(1) addition of 1 atmosphere

award full marks for the
correct answer without

working
Question | Answer Mark
Number:
7(d) Answers will be credited according to candidate's (&)
deployment of knowledge and understanding of the AO 12

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

The indicative (example) 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.

same force at tip and head of the thumb tack
flat end has a large surface area

pointed end has a very small surface area
using pressure =force /area

at pointed end the pressure is large

large pressure , tip goes into wood

at flat end the pressure is much less

the flat end does not damage the thumb
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Level Mark Descriptor
0 ¢ No rewardable material.
Level 1 1-2 ¢ Demonstrates elements of physics understanding,

some of which is inaccurate. Understanding of
scientific ideas lacks detail. (AO1)

e Presents an explanation with some structure and
coherence. (AO1)

Level 2 3-4 e Demonstrates physics understanding, which is
mostly relevant but may include some
inaccuracies. Understanding of scientific ideas is
not fully detailed and/or developed. (AO1)

e Presents an explanation that has a structure which
is mostly clear, coherent and logical. (AO1)

Level 3 5-6 ¢ Demonstrates accurate and relevant physics
understanding throughout. Understanding of the
scientific ideas is detailed and fully developed.
(AO1)

e Presents an explanation that has a well-developed
structure which is clear, coherent and logical.
(AO1)

(Total for Question 7 = 13 marks)
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(measurement of) the mass
of water (1)

(measurement of) the
temperature (rise/change)

@
(measurement of) the

energy supplied / from
heater (1)

detail of any of the above (1)

accept volume / weight of
water
ignore amount

accept (take) thermometer
reading

accept (take) reading of
the joulemeter

ignore ‘change in thermal
energy’ (from equation)

e.g. measure temp at the
start and end

or

measure mass of empty
cup

or

start and end readings on
the meter

PMT
Question | Answer Additional guidance Mark
number:
8(a) (i) €]
AO 12
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Question
Number:

Answer

Additional guidance

Mark

8(a)(ii)

any two improvements from:

add lid /cover (1)

add lagging / insulation (1)

add a stirrer (1)

use a more sensitive
thermometer (1)

ensure heater fully
submerged (1)

both marks can be scored
in one answer space

ignore repeating readings
ignore increase voltage /
power / energy

ignore use of clamp to hold
thermometer / heater

accept use better insulator
or better insulated /
thicker cup

accept use calorimeter

ignore use glass beaker
unless cup is inside it
ignore different type of cup

accept use digital / electric
thermometer / data logger

(2)
AO 3 3b

Question
Number:

Answer

Additional guidance

Mark

8(b)

100 (°C) (1)

accept any answer
between and including 95
and 102

(possibility that it is not
pure water and possibility
of heat loss prevents
reaching boiling point)

D
AO 21
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Question
Number:

Answer

Additional guidance

Mark

8(c)

substitution (1)

380x3.34 (x10°)
(1000)

Q=)

evaluation (1)

1.27 x 105 (J)

127 KkJ
126920 (J)

accept answers that round
to 1.27 x 10°
e.g. 1.2692 x 10°

accept
130 kJ or 1.3 x 10° (J)

POT error max. 1 mark
award full marks for

correct answer without
working

)
AO 21

Question
Number:

Answer

Additional guidance

Mark

8(d)

recall and substitution (1)

(density p)=380
410

evaluation (1)
0.93 (g/cm3)

allow substitution of a
mass / a volume

accept any value that
rounds to 0.9

allow truncated 0.92
(9/cmd)

only accept 1(g/cm?) if
working shown.

award full marks for
correct answer without
working

)
AO 21

(Total for Question 8 = 11 marks)
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Question | Answer Additional guidance Mark
Number:
9(a) substitution (1) (2)
AO21
(KE =) ¥2 x 68 x 122 % x 68000 x 122 scores 1
mark
evaluation (1)
4900 (J) accept values that round to
4900(J) e.g. 4896(J)
award full marks for
correct answer without
working
Question | Answer Additional guidance Mark
Number:
9(b) a description to include: (@))
AO11
kinetic energy (store) (of KE for kinetic energy
cyclist and /or bicycle)
decreases / is transferred
into(1)
thermal energy (store) (of allow heat for thermal
brakes / surroundings) allow brakes get hotter
increases (1) ignore sound energy
accept kinetic (energy) to
heat (energy) for 2 marks
in this context
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recall and substitution (1)

1600 = force x 28

rearrangement (1)

1600
(force) = g

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

PMT
Question | Answer Additional guidance Mark
Number:
9(c) substitution and (€))
rearrangement in either AO21
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material in relation to the qualities and skills outlined
in the generic mark scheme.

The indicative (example) 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.

Indicative content
e Description of an experiment which will allow
work done over a given time to be measured.
e E.g. running upstairs, step-ups, lifting weights
e Apparatus to be used, weighing scales, known
weights ruler, stop clock
e Measurements to be made
e E.g. weight of person/weights lifted, vertical
distance moved, time taken.
¢ Calculation of work done for each student using
work done =force x distance moved in direction
of force
e Calculation of power for each student using
power=work done/time taken
Comparison of powers by lifting same weights, in a
constant time and comparing the distance moved

PMT
Question Answer Mark
Number:
9(d) Answers will be credited according to candidate's (6)
deployment of knowledge and understanding of the AO 2 2
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Level

Descriptor

No awardable content

Level 1

The plan attempts to link and apply knowledge
and understanding of scientific enquiry,
techniques and procedures, flawed or simplistic
connections made between elements in the
context of the question. (AO2)

Analyses the scientific information but
understanding and connections are flawed. An
incomplete plan that provides limited synthesis
of understanding. (AO3)

Level 2

3-4

The plan is mostly supported through linkage
and application of knowledge and understanding
of scientific enquiry, techniques and procedures,
some logical connections made between
elements in the context of the question. (AO2)

Analyses the scientific information and provides
some logical connections between scientific
enquiry, techniques and procedures. A partially
completed plan that synthesises mostly relevant
understanding, but not entirely coherently.
(AO3)

Level 3

5-6

The plan 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. (AO2)

Analyses the scientific information and provide
logical connections between scientific concepts
throughout. A well-developed plan that
synthesises relevant understanding coherently.

(AO3)

(Total for Question 9 = 13 marks)

thealevelphysicstutor.com

PMT
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Question | Answer Additional guidance Mark
Number:
10(a) (i) | an explanation linking 3 3
of the following: AO21
reference to positive electrons
or positive charge moving loses
that mark point
friction (between cloth
and comb) (1)
transfer of electrons / electrons/charges are rubbed off
charge {from plastic comb (on to cloth)
comb / on to the cloth}
@
electrons carry a leaving cloth with negative
negative charge (1) charge
leaving excess positive more protons than electrons (on
charge on the comb (1) the comb)
Question | Answer Additional guidance Mark
Number:
10(a)(ii) | an explanation linking: (€))
AO 21
a negative charge is allow a clear description of
induced (1) induction
ignore references to positive
charge being moved in this
context only
on the part of the paper
closest to the comb (1)
opposite charges attract | force of attraction sufficient to
(D) pick up the pieces of paper

PMT
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Question | Answer Mark
Number:
10(b) A (@D
AO11
The only correct answer is A
B is not correct because the arrows are in the wrong
direction
C is not correct because the field is not circular
D is not correct because the field is not circular
Question | Answer Additional guidance Mark
Number:
10(c) (i) An explanation linking: (@))
AO 22
sphere A has an electric | both spheres have electric fields
field (1)
sphere B is in it (1) the electric fields
interact/overlap
ignore nature of force; e.g.
repulsion
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as the distance
increases the force (on
the sphere B) decreases

€

the greatest change is at
smallest distances (1)

negative correlation

non-linear
gradient changes

allow named non-linear
functions such as exponential /
inversely proportional in this
context

reference to inverse square law
scores 2 marks

Question | Answer Additional guidance Mark
Number:
10(c)(ii) | a description to include: 2
AO 3 1la
AO 3 1b

(Total for Question 10 = 11 marks)

PMT
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Mark schemes have been developed so that the rubrics of each mark scheme reflects the characteristics
of the skills within the AO being targeted and the requirements of the command word. So for example
the command word ‘Explain’ requires an identification of a point and then reasoning/justification of the
point.

Explain questions can be asked across all AOs. The distinction comes whether the identification is via a
judgment made to reach a conclusion, or, making a point through application of knowledge to
reason/justify the point made through application of understanding. It is the combination and linkage of
the marking points that is needed to gain full marks.

When marking questions with a ‘describe’ or ‘explain’ command word, the detailed marking guidance
below should be consulted to ensure consistency of marking.

Assessment Command Word
Objective

Strand | Element Describe Explain

AO1 An answer that combines the An explanation that links
marking points to provide a logical | identification of a point with
description reasoning/justification(s) as

required
AO2 An answer that combines the An explanation that links

marking points to provide a logical | identification of a point (by
description, showing application of | applying knowledge) with
knowledge and understanding reasoning/justification (application
of understanding)

AO3 1a and An answer that combines points of
1b interpretation/evaluation to
provide a logical description

AO3 2a and An explanation that combines
2b identification via a judgment to
reach a conclusion via
justification/reasoning

AO3 3a An answer that combines the
marking points to provide a logical
description of the
plan/method/experiment

AO3 3b An explanation that combines
identifying an improvement of the
experimental procedure with a
linked justification/reasoning

PMT
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Question | Answer Mark
Number
1(a) (3)

One mark for each correct line.

More than one line from a box on the left loses the mark

for that box.
Question | Answer Additional guidance Mark
Number
1(b) 2.5(A) Accept (1)

25 (A)
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(Q=)0.9 x 50

evaluation (1)
45

unit )
coulomb

award 2 marks for the
correct answer without
working

If no substitution seen
4.5 or 450 scores 1 mark
only

independent mark
C ¢ As

Accept recognisable
spellings of coulomb

Question | Answer Additional guidance Mark
Number
1(c) substitution (1) 3)

thealevelphysicstutor.com

PMT

(Total for Question 1 =7 marks)
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MP1: (as the balloon rises) it gets bigger
(1)

Any two from:
MP2: (because) density of air decreases /

fewer (air) particles (in the atmosphere)
(1)

MP3: pressure (outside the balloon)
decreases (1)

MP4: pressure inside (balloon) is greater
than pressure outside (1)

accept balloon
bursts

air gets thinner
accept a
named
component of
air

Two from MP2,
MP3 and MP4
can still be
awarded even
if MP1 is not.

Question | Answer Mark
Number
2(a) Cc 3 (1)

C is the only correct answer.

A is incorrect because it does not include the pressure

of the water above the diver.

B is incorrect because it only includes the pressure of

10m of water above the diver.

D is incorrect because it includes the pressure Or 30m of

water above the diver.
Question | Answer Additional Mark
Number guidance
2(b) An explanation to include the following 3)




Edexcel GCSE - Paper 2 1PhO 2 - June 2019 - Mark Scheme - Question Paper PMT

(area)=6.0x 2.0
=12 )

substitution (1)
(P=) 15000
(12)

evaluation (1)
1300(Pa)

award one mark for 6.0 x
2.0 seen with no
alternative area
calculation

Accept 15000/(any value)
for this mark.

accept 1250 (Pa)

award full marks for the
correct answer without
working

Question | Answer Additional guidance Mark
Number
2(c) (3)

thealevelphysicstutor.com

PMT

(Total for Question 2 = 7 marks)
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the following points.

MP1: Put wire {through card /
near card / under card / over card
/ round rolled up card } (1)

MP2: Put iron filings on card /
around wire (1)

MP3: Connect wire to power pack
One wire is acceptable (1)

MP4: Switch on or reference to
current / charges flowing (in wire)
NOT in filings (1)

MPS5: Filings attracted / moving /
see if wire attracts filings (1)

MP6: Pattern seen in filings -
circles / lines / onion (1)

Question | Answer Mark
Number
3(a) C cobalt 1)

C is the only correct answer.

A is incorrect because aluminium is not magnetic.

B is incorrect because carbon is not magnetic.

D is incorrect because copper is not magnetic.
Question | Answer Additional guidance Mark
Number
3(b) An answer that combines four of | IGNORE use of apparatus (4)

not specified in the list (Iron
nails etc)

filings

marking points can be
scored from a diagram

filings show shape of field
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(1)

MP2: at least two further equidistant
straight, (vertical) lines from pole to pole
(1)

MP3: arrow on any line, north to south
(1)

outside of the
magnets for
MP1 and MP2

judge by eye

any arrow
south to
north, no
mark awarded
for MP3

Question | Answer Additional Mark

Number guidance

3(c) (3)
MP1: any (vertical) line from pole to pole ignore lines

thealevelphysicstutor.com

PMT

(Total for Question 3 = 8 marks)
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Question
Number

Answer

Mark

4(a)(i)

\ increase increase |

B is the only correct answer.

A is incorrect because as the pressure of the gas
increases the number of particles colliding with the walls
of the container does not stay the same.

Cis incorrect because as the pressure of the gas
decreases the number of particles colliding with the walls
of the container does not stay the same.

D is incorrect because as the pressure of the gas
decreases the number of particles colliding with the walls
of the container does not increase.

(1)

Question
Number

Answer Additional
guidance

Mark

4(b)

296 (°Q) accept 23
+ 273

(1)

thealevelphysicstutor.com

PMT
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Question | Answer Additional Mark
Number guidance
4(c) (2)
(i) anomalous point (1)
ringed or other
indication
(i) curve touches one part of the cross for
each of the points, excluding the ignore curve
anomalous point (1) beyond 260 kPa
and beyond
50ml|
Question | Answer Additional Mark
Number guidance
4(c)(iii) A description that combines the
following points (2)

the line will be higher (1)

have a similar shape (1)

Allow for one
mark all data will
be higher

allow the
pressure will be
higher for the
same volume for
2 marks

allow the
volumes will be
higher for the
same pressure
for 2 marks
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rearrangement (1)

8.00 x 14.5 ( =P>)

1160

evaluation
0.1 (MPa)

award full marks
for the correct
answer without
working

Question | Answer Additional Mark
Number guidance
4(d) substitute (1) Allow 8.00 x 14.5 | (3)
8.00x 14.5=P,x 1160 =116 for one
mark

(Total for Question 4 = 9 marks)
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4.0=k x 0.06

rearrangement (1)
4.0 (=Kk)
0.06

evaluation (1)
67 (N/m)

rearrangement in
either order

F
(k=)=
X

allow values that round
to 67 (N/m)

award full marks for
the correct answer
without working

POT error 2 marks
maximum

Question | Answer Additional guidance Mark
Number
5(a) (2)
/support
downwards arrow (1)
Anywhere below the
Plus any one from: support
the same length as top arrow (1)
Judge by eye
from the bottom of the spring or
from the weight (1) Judge by eye
Question | Answer Additional guidance Mark
Number
5(b)(i) substitution (1) allow substitution and 3)

PMT
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(E=) %2 x 250 x 0.30(%)

evaluation
11 (1

unit (1)
joule(s)/)

accept 37.5, 37, 38 only

accept 11.25,11.2,11.3

award full marks for the
correct answer without
working

no POT errorin
evaluation

independent mark
j, Nm

Question | Answer Additional guidance Mark

Number:

5(b)(ii) (measurement of) original Accept measure length | (2)
length (1) of spring for 1 mark
(measurement of) final length
(1)

Question | Answer Additional guidance Mark

Number

5(c) substitution (1) 3)

(Total for Question 5 = 10 marks)

PMT
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Question | Answer Mark
Number
6(a) A melting (1
A is the only correct answer.
B is incorrect because the change from solid to liquid is not
freezing.
Cis incorrect because the change from solid to liquid is not
evaporation.
D is incorrect because the change from solid to liquid is not
condensation.
Question | Answer Additional guidance Mark
Number:
6(b)(i) 29(g) (1)
Question | Answer Additional guidance Mark
Number
6(b)(ii) 25(cm?) (1)
Question | Answer Mark
Number
6(b)(iii) D density = mass 1)

volume

D is the only correct answer

A is incorrect because the equation density =mass+
volume is incorrect

B is incorrect because the equation density =mass -
volume is incorrect

Cis incorrect because the equation density =mass x
volume is incorrect
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(AQ) =1.5x4200 x 50

evaluation (1)
320000 ()

accept 315000 (J)
310000 (J))

award full marks for the
correct answer without
working

320 000 000

315 000 000

310 000 000 score 1
mark (mass in grams)

Question | Answer Additional guidance Mark
Number:
6(b)(iv) Any two improvements from: (2)
use balance that reads to one | Accept use more
or more decimal places/more | accurate/precise
decimal places (1) balance in this context
use tare/zero balance for first | Allow reset for tare
measurement (1)
use measuring cylinder with Allow more accurate/
smaller divisions (1) different scale /
different divisions /
thinner measuring
cylinder
use larger volume of liquid (1)
Allow use more liquid /
larger mass of liquid
repeat and average (1)
read measuring cylinder at
eye level (1) Allow avoid parallax
error / read from
bottom of meniscus
Question | Answer Additional guidance Mark
Number:
6(c)(i) substitution (1) (2)

thealevelphysicstutor.com
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3500 = 670000
t

rearrangement (1)
(t=) 670000
3500

evaluation (1)
190(s)

rearrangement in either
order

accept any answer that
round to 190(s)

power of ten error
award 2 marks
maximum

award full marks for the
correct answer without
working

Question | Answer Additional guidance Mark
Number:
6(c)(ii) substitution (1) accept substitution and | (3)

thealevelphysicstutor.com

PMT

(Total for Question 6 = 11 marks)
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B is the only correct answer.

A is incorrect because ball Q is coated with a conducting
material but is uncharged ,a negative charge will be
induced onitand it will be attracted not repelled by a

positively charged rod.

Cis incorrect because ball S is an insulator and is
uncharged and will not be repelled by a positively charged

rod.

D is incorrect because ball T has a negative charge and
will be attracted not repelled by a positively charged rod.

Question | Answer Additional guidance | Mark
Number
7(a)(i) An explanation that combines:- 3)
rub the rod with a cloth (1) allow clean off the rod
or friction (with the
rod)
(so)electrons (1) allow negative charges
for electrons
are moved (from rod to cloth) (1) movement of positive
charges can only score
the first mark
‘electrons are positive’
can score a maximum
of one mark
movement of
unnamed charges can
score third mark
Question | Answer Mark
Number
7(a)(ii) B R (1
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any three of the following points

ground is charged (by induction)
(1)

charge on ground is positive (1)

electric field builds up (between
cloud and ground) (1)

air is ionised (1)

electrons travel to the
ground/positive ions travel to
the cloud (1)

diagram

Award two marks for
‘the ground is
positively charged’

allow electric charge
or voltage or potential
difference for electric
field

air becomes a
conductor

allow charge for ions

Question | Answer Additional guidance | Mark
Number
7(b) An explanation that includes May be seen on 3)

thealevelphysicstutor.com

PMT
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Question | Answer Mark
Number
7(c)* Answers will be credited according to candidate's (6)

deployment 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.

AO1 6 marks

dangers
o friction as fuel flows through pipe
e build-up of (electrostatic) charge
e potential difference between nozzle and plane
e causes spark
e explosion or fire

use of metal wire
e potential is the same on both objects
e no electric field
e earths excess charge
e constant safe discharge
e no imbalance of electrons

Descriptor

No rewardable material.

Demonstrates elements of physics understanding, some of which is inaccurate.
Understanding of scientific ideas lacks detail. (AO1)

Presents an explanation with some structure and coherence. (AO1)

Demonstrates physics understanding, which is mostly relevant but may include some
inaccuracies. Understanding of scientific ideas is not fully detailed and/or developed. (AO1)

Presents an explanation that has a structure which is mostly clear, coherent and logical.
(AO1)

Demonstrates accurate and relevant physics understanding throughout. Understanding of
the scientific ideas is detailed and fully developed. (AO1)

Presents an explanation that has a well-developed structure which is clear, coherent and
logical. (AO1)
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Level Mark | Additional Guidance General additional guidance — the
decision within levels
Eg - At each level, as well as content,
the scientific coherency of what is stated
will help place the answer at the top, or
the bottom, of that level.
0 No rewardable material.
Level 1 1-2 Additional guidance Possible candidate responses
Two unlinked statements | make a spark/ explosion/fire
there is static electricity
fuel is flammable
metal wires conduct charge(electricity)
could get an electric shock
Level 2 3-4 Additional guidance Possible candidate responses
A spark is produced because there is
Limited explanation a build up of static charge ( electricity )
linking facts about or
dangers build up of static charge
QR ) prevented(electricity)because the metal
linking facts about why | \yire takes the charge to earth(ground)
using metal wires is safer
Level 3 5-6 Additional guidance Possible candidate responses
Spark is caused by the build up
Detailed exp|anation of charge (static electricity)
about dangers AND ) )
the build up is prevented
AND ) .
why using metal wires is by the metal wire taking the charge
y 8 to earth (ground)
safer
(one may be stronger
than the other but both
should feature for level 3)

(Total for Question 7 = 13 marks)

thealevelphysicstutor.com

PMT
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(AGPE =) (0.0)46 x 10 x 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 errorin
evaluation

award full marks for the
correct answer without
working.

Question | Answer Mark
Number
8(a) The only correct answer is B: work done= force x (1
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
Question | Answer Additional guidance Mark
Number
8(b)(i) substitution (1) allow g=9.8(1) m/s? (2)

thealevelphysicstutor.com

PMT
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Question | Answer Additional guidance Mark
Number
8(b)(ii) recall (1) 3)
(KE =) %2 x m x V2
substitution (1)
(KE =) % x (0.0)46 x 3.52
evaluation (1) allow answers that
0.28 () round to 0.28 e.g.
0.28175 ()
allow max 2 marks for
POT error
eg 0.00028
award full marks for
the correct answer
without working
Question | Answer Additional guidance | Mark
Number
8(b)(iii) Any value between 0.8 (m) (1)
and 0.95 (m) inclusive

thealevelphysicstutor.com

PMT
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Question | Answer Additional guidance | Mark
Number:
8(b)(iv) An explanation linking (2)
(the ball) has lost energy (1)
identification of what has accept
happened to that energy (energy) dissipated
(M 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)
Question | Answer Additional guidance | Mark
Number
8(c) A description to include: (2)
as the bounce number increases
the height decreases/negative
correlation (1)
non-linear (1) allow not in even
steps / not
proportional / not a
straight line
height/it (nearly)
halves each time
scores 2 marks

thealevelphysicstutor.com

PMT

(Total for Question 8 = 11 marks)
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5.0=0.26 xR

rearrangement (1)
(R=) 5.0
0.26

evaluation (1)
19 (Q)

and rearrangement

in either order

R =)V
I

5.0
——scores 2 marks
0.26

accept answers
that round to 19
(Q) (eg 19.23)

accept answer
written in table if
not written on
answer line.

award full marks
for the correct
answer without
working

Question | Answer Mark
Number
9(a) _ _@_ (1)
The only correct answer is D
A is incorrect because that is the symbol for a diode
B is incorrect because that is the symbol for a light
dependent resistor
Cis incorrect because that is a symbol for a motor
Question | Answer Additional Mark
Number guidance
9(b)(i) recall and substitution into V=R (1) accept substitution | (3)
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following points

idea that resistance increases
with potential difference (1)

idea that doubling the potential
difference does not result in
doubling of resistance (1)

OR

V = constant x R is not supported
by this data (1)

correct processing of data from
the table to support either of the
above mark points (1)

idea that equal
increments of
potential difference
do not cause equal
increments of
resistance

reverse argument e.g.
if student was correct
then equal
increments of p.d.
would cause equal
increment of
resistance

if student was correct
then current would
be constant

ignore simple quoting
of data for this mark

Question | Answer Additional guidance | Mark
Number
9(b)(ii) a comment that includes the 3)

thealevelphysicstutor.com

PMT
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Question
Number

Answer

Mark

9(c)

Answers will be credited according to candidate's

(6)

deployment 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.

e the batteries store energy as chemical energy

e the energy is transferred to electrons to make
them flow/move

e the currentis a flow of electrons

e the electrons flow through the metal/filament

e the electrons collide with the ions in the lattice

e the collisions make the ions vibrate more

e theincreased vibrations makes the
lattice/filament hotter

e the heat energy is dissipated to the surroundings

e theions give out/emit light

Descriptor

No rewardable material.

Demonstrates elements of physics understanding, some of which is
inaccurate. Understanding of scientific ideas lacks detail. (AO1)

Presents an explanation with some structure and coherence. (AO1)

Demonstrates physics understanding, which is mostly relevant but may
include some inaccuracies. Understanding of scientific ideas is not fully
detailed and/or developed. (AO1)

Presents an explanation that has a structure which is mostly clear,
coherent and logical. (AO1)

Demonstrates accurate and relevant physics understanding throughout.
Understanding of the scientific ideas is detailed and fully developed.
(AO1)

Presents an explanation that has a well-developed structure which is
clear, coherent and logical. (AO1)
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Level Mark | Additional Guidance General additional guidance — the
decision within levels
Eg - At each level, as well as content,
the scientific coherency of what is stated
will help place the answer at the top, or
the bottom, of that level.
0] No rewardable material.
Level 1 1-2 Additional guidance Possible candidate responses
unlinked statements Particles move through the wire
Batteries store energy
Lamp gives off heat
Level 2 3-4 Additional guidance Possible candidate responses
Limited explanation Electrons move through the wire/lamp
linking facts about OR
particles The particles moving in the wire are
OR electrons
linking facts about OR
energy transfers Particles collide in the wire
OR
Chemical energy (stored) in battery
OR
Energy dissipated / {released as light or
thermal} energy in surroundings
OR
Energy is transferred electrically (from
battery to lamp)
Level 3 5-6 Additional guidance Possible candidate responses
Detailed explanation one from
about particles electrons move through the wire/lamp
AND OR
energy transfers. the charged particles are electrons
OR
than the other but both
should feature for level 3) AND
one from
chemical energy (stored) in battery
OR
energy dissipated / {released as light
or thermal} energy in surroundings

(Total for Question 9 = 13 marks)

thealevelphysicstutor.com
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distance
(1)

(moment of force from person
=) 600 x 0.5

and

(moment of weight of rock =)
1800 x 0.2

(1)

moment of force from person
is less than moment of weight
of rock.

(1)

calculation

300 (Nm)

360 (Nm)

independent mark

accept reverse
argument

Question | Answer Mark
Number
10(a) The only correct answer is B: force Q 1)

A is incorrect because the moment of force P about

the axle is zero.

C is incorrect because moment of force R about the

axle is zero.

D is incorrect because moment of force S about the

axle is zero.
Question | Answer Additional guidance | Mark
Number
10(b)(i) recall of moment = force x may be implied in a 3)

thealevelphysicstutor.com
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Question | Answer Additional guidance Mark
Number
10(b)(ii) | An explanation that links (2)

increase distance between person | use longer lever /

and pivot/ reduce distance hold lever nearer the

between rock and pivot / increase | end / move pivot

force from person (1) nearer to rock / get
someone to help to
push

increase the moment of the force | value of new distance
from the person / decrease the and calculation of
moment of the weight of the rock | new moment

(1)

Question | Answer Additional Mark
Number guidance
10(c)(i) (In every second), accept use of (2)
distance moved by chain around gear ratio seen or
large gear = distance moved by implied e.g. 4:1 or
chain around small gear 4/1 or 48:12 or
(1) 48/12 or

converse e.g. 1:4
2x48=turnsx 12

rearrangement and evaluation (1)

8 (turns each second)
award full marks
for the correct
answer without
working
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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

Question | Answer Additional Mark
Number guidance
10(c)(ii) An explanation linking 3)

thealevelphysicstutor.com

PMT

(Total for Question 10 = 11 marks)
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Mark schemes have been developed so that the rubrics of each mark scheme reflects the
characteristics of the skills within the AO being targeted and the requirements of the command
word. So for example the command word ‘Explain’ requires an identification of a point and then
reasoning/justification of the point.
Explain questions can be asked across all AOs. The distinction comes whether the identification is
via a judgment made to reach a conclusion, or, making a point through application of knowledge
to reason/justify the point made through application of understanding. It is the combination and
linkage of the marking points that is needed to gain full marks.

When marking questions with a ‘describe’ or ‘explain’ command word, the detailed marking
guidance below should be consulted to ensure consistency of marking.

Assessment Command Word
Objective
Strand | Element Describe Explain
AO1* An answer that combines the An explanation that links
marking points to provide a logical | identification of a point with
description reasoning/justification(s) as
required
AO2 An answer that combines the An explanation that links
marking points to provide a logical | identification of a point (by
description, showing application of | applying knowledge) with
knowledge and understanding reasoning/justification (application
of understanding)
AO3 1a and An answer that combines points of
1b interpretation/evaluation to
provide a logical description
AO3 2a and An explanation that combines
2b identification via a judgment to
reach a conclusion via
justification/reasoning
AO3 3a An answer that combines the
marking points to provide a logical
description of the
plan/method/experiment
AO3 3b An explanation that combines
identifying an improvement of the
experimental procedure with a
linked justification/reasoning

*there will be situations where an AO1 question will include elements of recall of knowledge
directly from the specification (up to a maximum of 15%). These will be identified by an asterisk
in the mark scheme.

thealevelphysicstutor.com
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Question | Answer Additional guidance Mark
number
1 ai (@D
lc

A, B and D are incorrect

because they are all closer to

the surface
Question | Answer Additional guidance Mark
number
1 aii B. the same as the pressure on (@D)

X

A,C and D are incorrect

because the pressure does not

depend on surface area
Question | Answer Additional guidance Mark
number
1 bi 6.5 (1) 2

m (1) metres / meters

allow M
independent marks

Question | Answer Additional guidance Mark
number
1 bii the pressure increases (€D
Question | Answer Additional guidance Mark
number
1 biii there is additional pressure due (@D

to the atmosphere

PMT
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height of atmosphere (above
aeroplane) (1)

density of atmosphere (1)

the temperature (of the
atmosphere) (1)

less air above the
aeroplane

accept oxygen for air
in this context

the air gets thinner

the air gets colder

Question | Answer Additional guidance Mark
number
1c Any two from: 2

Total for question 1 = 7 marks

PMT
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Question | Answer Additional Mark
number guidance
2a =
part of plug safety feature
cable grip @ Note that the tick
_ next to cable grip
earth wire v is already in the
fuse v grid
live wire more than two 2
neutral wire additional ticks
deduct one mark
for each incorrect
tick.
Question | Answer Additional guidance Mark
number
2 bi A an ammeter (1)
B, C and D are incorrect
because they do not show
current
Question | Answer Additional guidance Mark
number
2bii substitution (1) 2
(Q) = 2.5 x 8 (x60)
evaluation (1) allow 20 (C) for 1
mark
1200 (C)
award full marks for
the correct answer
without working
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15x 3.1

230
evaluation (1)

0.20 (A)

allow any value that rounds to
0.20; e.g. 0.2022

award full marks for the
correct answer without
working

Question | Answer Additional guidance Mark
number
2c substitution (1) )

Total for question 2 = 7 marks

PMT
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Question | Answer Additional guidance Mark

number

3ai evaluation of gear ratio (1) (2)
1:3

allow 1 mark if
60/20 or 20/60
or 20:60 or 60:20

seen

evaluation of number of

revolutions (1)

6 award full marks for

the correct answer
without working

Question | Answer Additional guidance Mark
number
3aii D 120mm down (@D)

A and C are incorrect because
gear T moves down

B is incorrect because gear T
moves 2mm per tooth

Question | Answer Additional guidance Mark
number
3 bi substitution (1) 3

(moment=) 0.40 x 70
evaluation (1)

28

Nm (1) independent mark
award full marks for

the correct answer
without working
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Question | Answer Additional guidance Mark
number
3 bii an explanation linking allow reverse 2
argument for load
the effort is at a bigger distance
(1)
from fulcrum (than the load) (magnitudes of)
(1) moments are the
same
allow
wheel/axle/pivot for
fulcrum
Question | Answer Additional guidance Mark
number
3 biii (there will be more) friction inside the bearing (¢D)

(between the axle and wheel)

Total for question 3 = 9 marks
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Question | Answer Additional guidance Mark
number
4ai €Y
—R
D
A and B are incorrect because
they only show one force
C is incorrect because the
forces are in the wrong
direction
Question | Answer Additional guidance Mark
number
4 aii substitution (1) 2
(F=)20x(0.0)7
evaluation (1)
1.4 (N)
award full marks for the
correct answer without
working
allow 1 mark max for
POT error
Question | Answer Additional guidance Mark
number
4 bi substitution (1) ()
(E =) %2 X 20 x 0.09¢® allow 1 mark for
2 x 20 x 92
or answer of 810 (J)
or answer of 90 (J)
evaluation (1)
award full marks for the
0.08(1) (J) correct answer without
working
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from

(controls the maximum)
extension (1)

idea of keeping below the
elastic limit (1)

(which would result in)
spring being permanently
stretched (1)

spring (given in stem)

stretch

prevents spring being
over-stretched / extended
too far scores 2 marks

allow distorted/ break

Question | Answer Additional guidance Mark
number
4 bii a description including ))
mention of one relevant potential/ PE/ kinetic/ KE/
energy store (1) thermal/ heat/ elastic
correct transfer in context
(1)
potential energy
stored in the spring
transferred to kinetic
energy of the ball/rod
scores 2 marks
kinetic energy of rod is
transferred to kinetic
energy of ball
scores 2 marks
idea of energy transferred
to the surroundings/
thermal scores 2 marks
Question Answer Additional guidance Mark
number
4 biii an explanation linking two | ignore damaging the (2

Total for question 4 = 9 marks

PMT
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Question | Answer Additional guidance Mark
number
5a an explanation linking any two (2)
of
steel is magnetic (material) (1) | steel attracted /
sticks to / carried
round by
magnet/roller)
aluminium is non-magnetic is not attracted / does
(material) (1) not stick (to magnet
roller)
steel falls into container A / steel cans are carried
aluminium falls into container B | further round than
(1) aluminium and fall
into A
steel hangs on for
longer / aluminium
falls quicker
Question | Answer Additional guidance Mark
number
5 (bi) allow @
5 N
S
or
south north
Question | Answer Additional guidance Mark
number
5 (bii) an explanation linking two from (2)

(strength of magnetic) field
/force (1)

(depends on) distance from the
magnet (1)

(magnets) attract /
repel

force / field is weaker
when further away
(from magnet) or
reverse argument

lines of force are
further apart

PMT
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from

move brick towards the car (1)

until car (just) starts to move

(1)

measure distance of brick from
car/magnet (1)

repeat with 2 magnets (1)

compare distances (for one
magnet and for two magnets)

(1)

detail about procedure (1)

conclusion or prediction (1)

change distance
between car and
brick

measure how close
car gets to the brick

how to attach second
magnet(s)

how to measure
distance

where to measure

take several readings
and find average

if distance is bigger
then it works

Question | Answer Additional guidance Mark
number
5 (biii) a description to include four 4

Total marks for Question 5 = 9 marks

PMT



Edexcel GCSE - Paper 2 1Ph0 2 - June 2020 - Mark Scheme - Question Paper PMT

thealevelphysicstutor.com

Question | Answer Additional guidance Mark
number
6 (a) voltmeter should be moved (1) | voltmeter is in wrong | (2)
place / (re)connect
the voltmeter
allow ‘voltage’ for
‘voltmeter’ in this
context
(to be) in parallel with the allow across X or
resistor X (1) equivalent statement
answers may be seen
on the diagram
Question | Answer Additional guidance Mark
number
6 (bi) 0.9 (v) 0.90 (@D
ignore units
ignore calculations

PMT
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PMT

Question
number

Answer

Additional guidance

Mark

6 (bii)

substitution (1)

R=2.1

0.041

evaluation (1)

R =51(.2) (R)
(which is approx. 50 (Q))

allow

(V) =0.041 x 50

V = 2.05 (v)
(which is approx. 2.1)

allow R = 51(.2) (Q) with
no working for 2 marks

)

Question
number

Answer

Additional guidance

Mark

6 (biii)

recall and substitution (1)
(P) = 2.1 x 0.041
evaluation (1)

(P =) 0.086 (W)

allow any value that

0.0861 (W)
0.09 (W)

award full marks for
the correct answer
without working

allow POT error for 1
mark

rounds to 0.086; e.q.

)
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PMT

(E =) 3.0 x 0.041 x 2 (x60)

evaluation (1)

15 (3)

Question | Answer Additional guidance Mark
number
6 (biv) recall that effective (@)
resistance = sum of
individual resistances (1)
(resistance =) 50 + 22 51 + 22
evaluation (1)
72 (Q) 73 (Q)
award full marks for the
correct answer without
working
Question | Answer Additional guidance Mark
number
6 (bv) substitution (1) ()

accept values that
round to 15; e.q.
14.76

award full marks for
the correct answer
without working

award 1 mark for

0.25 (J) without
working

answer of 0.246 (J) or

Total marks for Question 6 = 11 marks
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PMT

Question
number

Answer

Additional guidance

Mark

7(a)

-

Oc

B and D are incorrect because
they are not normal to the
surface

A is incorrect because the force
should act outwards

€y

Question
number

Answer

Additional guidance

Mark

7(b)

substitution (1)

(P.=) 120 x 2500
1600

evaluation (1)

190 (kPa)

award full marks for
the correct answer
without working

accept values that
round to 190;
e.qg.187.5, 188, 187

>)
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pressure = force
area

substitution (1)

(pressure =) 28
2

evaluation (1)

14 (N/cm?)

acceptP =F
A

ignore powers of ten
errors for attempted
unit conversions

award full marks for
the correct answer
without working

if no other marks
scored then allow 1

mark for either 22—8
or 0.07

Question | Answer Additional guidance Mark
number
7(c) recall equation (1) 3

PMT
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Question | Indicative content Mark

number

*7(d) Answers will be credited according to candidate's (6)

deployment 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.

e Gas particles are in (random) motion

e Particles hit sides of container / each other

e This produces (net) force on (sides of) container

e This causes a pressure (on the container)

¢ As volume increases the particles have more space
to move

e This means that particles hit sides less frequently

e Smaller (net) force on sides of container

e Pressure decreases.

e Change in pressure (with increase in volume) is not
linear

e Pressure never becomes zero

Level Mark Descriptor

0 e No rewardable material.

Level 1 1-2 ¢ Demonstrates elements of physics understanding, some of
which is inaccurate. Understanding of scientific ideas lacks
detail. (AO1)

e Presents an explanation with some structure and
coherence. (AO1)

Level 2 3-4 e Demonstrates physics understanding, which is mostly
relevant but may include some inaccuracies. Understanding
of scientific ideas is not fully detailed and/or developed.
(AO1)

e Presents an explanation that has a structure which is
mostly clear, coherent and logical. (AO1)

Level 3 5-6 Demonstrates accurate and relevant physics understanding
throughout. Understanding of the scientific ideas is detailed
and fully developed. (AO1)

Presents an explanation that has a well-developed structure
which is clear, coherent and logical. (AO1)

PMT
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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, or
the bottom, of that level.
0 No rewardable material.
Level 1 1-2 Additional guidance Possible candidate responses
simple description of how | Particles hit sides of container
pressure is caused or how
it changes or
Pressure becomes less as volume
increases
Level 2 3-4 Additional guidance Possible candidate responses
description of how Particles hit sides of container. This
pressure is caused and causes a (net) force on sides of
how it changes container.
Pressure becomes less as volume
increases
Level 3 | 5-6 Additional guidance Possible candidate responses
Description of how Particles hit sides of container. This
pressure is caused, and causes a (net) force on sides of the
why it changes in the way | container.
shown As volume increases the particles hit the
sides less frequently so the pressure
becomes less.

Question 7 = 12 marks

thealevelphysicstutor.com
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of the following :

use a measuring cylinder /beaker
or

use a eureka can /displacement
can/container with spout

(1)

(partly) fill measuring cylinder
/beaker (with water) note the
reading

or

fill (eureka) can to spout (1)

immerse piece of copper
(in water) (1)

note difference in readings of
water level (in measuring cylinder
/beaker)

or

collect water from spout in a
measuring cylinder /beaker

(1)

give credit for
other acceptable
methods

If no other marks
scored then allow 1
mark for attempt
to measure volume
directly:

e.q. fill copper tube
with water, tip out
and measure
volume

or measure
dimension(s) of
copper tube

Question | Answer Additional Mark
number guidance
8 (a)(i) an explanation linking any three 3

PMT
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evaluation (1)
230 (J/kg °C)

award 1 mark if 78
seen

accept 232(J/kg °C)

award full marks for
correct answer
without working.

Question | Answer Additional Mark
number guidance
8(a)(ii) recall and substitution (1) ()
density=m
\Y
(density=) 0.058
6.5 (x 10%)
evaluation (1) accept values that
8.9 x 103 (kg/m?3) round to 8900 e.g.
8923(kg/m?3)
or 9000
8.9 to any other
power of ten gains 1
mark
award full marks for
correct answer
without working.
Question | Answer Additional Mark
number guidance
8(b) (i) rearrangement (and substitution) (2)
(1)
(c) =1050 c=AQ
0.058 x 78 m X A0

PMT
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reduce heat loss from
water/insulate beaker/add
cover (1)

make the temperature rise
larger/use a larger piece of
copper/ use a smaller amount
of water (1)

(use)a stirrer (1)

account for heat gained by
glass beaker (1)

transfer the hot copper faster

(1)

use a different heating method

(1)

measure the temperature of
the boiling water (1)

measurements e.g.
thermometer, balance
etc.

ignore taking repeats

start with colder water

Question | Answer Additional guidance | Mark
number
8(b)(ii) any two of the following ignore more accurate 2

PMT
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from:

put the coil in the water

(1)

(electric) current in the
wire/coil

(1)

thermal energy
transferred (in the wire)

(1)

allow electricity for electric
current

heat(energy) in wire /
temperature of wire
increases/ produces heat/
gives energy/ to heat the
water

Question | Answer Additional guidance Mark
number
8c a description including two 2

Total marks for question 8 = 11 marks

PMT
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power = work done / time
taken

(power =) 900/ 4

evaluation (1)
200 (W)

bii

230(W)

225(W)

award full marks for
the correct answer
without working

Question | Answer Additional guidance Mark
number
9 (a) (upward) force increases allow reverse argument | (2)
with speed (1)
relationship is non-linear (1) | changing rate /
increases exponentially/
initially no upward force
(until 1000 turns per
minute)
Question | Answer Additional Mark
number guidance
9(bi) recall and substitution into (1) (2
gpe=mxgxh
(gpe) =4.5x 10 x 20
evaluation (1) allow 90(J) for 1
mark
900(J)
award full marks for
the correct answer
without working
Question | Answer Additional Mark
number guidance
9bii 900(J) allow ecf from bi (@D
Question | Answer Additional Mark
number guidance
9biii recall and substitution (1) allow ecf from bi or 2

PMT
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Question | Indicative content Mark

number

*9(c) Answers will be credited according to (6)

candidate's deployment 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.

e Chemical energy stored in battery

e Transferred to KE in motors

e Transferred to GPE as it rises

e Thermal energy wasted (at each stage)

e Energy transferred to surroundings (at
each stage)

Level Mark Descriptor

0 No rewardable material.

Level 1 1-2 Demonstrates elements of physics understanding, some of
which is inaccurate. Understanding of scientific ideas lacks
detail. (AO1)

Presents an explanation with some structure and
coherence. (AO1)

Level 2 3-4 Demonstrates physics understanding, which is mostly
relevant but may include some inaccuracies. Understanding
of scientific ideas is not fully detailed and/or developed.
(AO1)

Presents an explanation that has a structure which is
mostly clear, coherent and logical. (AO1)

Level 3 5-6 Demonstrates accurate and relevant physics understanding
throughout. Understanding of the scientific ideas is detailed
and fully developed. (AO1)

Presents an explanation that has a well-developed structure
which is clear, coherent and logical. (AO1)

thealevelphysicstutor.com
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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, or
the bottom, of that level.

0 No rewardable material.

Level 1 1-2 Additional guidance

Isolated facte.g. a
description of least one
energy store

or

interpretation of diagram
without mentioning
energy stores or types

Possible candidate responses

Chemical energy stored in the battery
or

energy transferred from the battery to
the motors and then to the blades.
Some energy is lost at each stage.

Level 2 3-4 Additional guidance

Description of at least
one energy transfer

Possible candidate responses

KE (of blades) is transferred to GPE (as
the drone rises)

or

(thermal) energy is transferred to the
surroundings

Level 3 5-6 Additional guidance

Description of two or
more energy transfers

Possible candidate responses

Chemical energy in the battery is
transferred to KE of the blades

AND

Thermal energy is wasted in the motors
when they turn.

Question 9 = 13 marks

thealevelphysicstutor.com
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method of handling balloons
without discharging them

(1)

bring balloons near to each
other (1)

observation of repulsion (1)

hang balloons up by
their strings

they/balloons will
push away (from
each other)

Question | Answer Additional guidance Mark
number
10 (a)(i) | rub (the balloon) (1) use friction 2
with a piece of cloth/hair/fur allow on any
(1) insulated object
Question | Answer Additional Mark
number guidance
10 B  Negative charge has been &)
(a) (i) added to the balloon
A is incorrect removing
negative charge would make
the balloon positively charged.
C and D are incorrect because
positive charge cannot be
moved
Question | Answer Additional Mark
number guidance
10(a)(iii) | an explanation linking: 3

PMT
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at least three straight lines
joining disc and plastic (1)

arrow(s) from disc towards
plastic (1)

ignore curved lines at
edge

do not award mark if
there are arrows in
both directions

Question | Answer Additional guidance | Mark
number
10 (b)(i) | B (@D
A and D are incorrect because
a negative charge cannot
induce a negative charge
C is incorrect because the disc
is insulated so negative charge
cannot be removed
Question | Answer Additional guidance | Mark
number
10 an explanation linking: 2
(b) (i)
electrons /_negative charges reject positive charge
have flowed (1) moving for first mark
from the metal disc / to the
student / to earth/ground (1)
Question | Answer Additional Mark
number guidance
10(b)(iii) judge by eye )

Question 10 = 11 marks

PMT
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Mark schemes have been developed so that the rubrics of each mark scheme reflects the
characteristics of the skills within the AO being targeted and the requirements of the command
word. So for example the command word ‘Explain’ requires an identification of a point and then

reasoning/justification of the point.

Explain questions can be asked across all AOs. The distinction comes whether the identification is
via a judgment made to reach a conclusion, or, making a point through application of knowledge
to reason/justify the point made through application of understanding. It is the combination and

linkage of the marking points that is needed to gain full marks.

When marking questions with a ‘describe’ or ‘explain’ command word, the detailed marking

guidance below should be consulted to ensure consistency of marking.

Assessment Command Word
Objective
Strand | Element Describe Explain
AO1* An answer that combines the An explanation that links
marking points to provide a identification of a point with
logical description reasoning/justification(s) as
required
AO2 An answer that combines the An explanation that links
marking points to provide a identification of a point (by
logical description, showing applying knowledge) with
application of knowledge and reasoning/justification
understanding (application of understanding)
AO3 1aand | An answer that combines points
1b of interpretation/evaluation to
provide a logical description
AO3 2a and An explanation that combines
2b identification via a judgment to
reach a conclusion via
justification/reasoning
AO3 3a An answer that combines the
marking points to provide a
logical description of the
plan/method/experiment
AO3 3b An explanation that combines
identifying an improvement of
the experimental procedure with
a linked justification/reasoning

*there will be situations where an AO1 question will include elements of recall of knowledge
directly from the specification (up to a maximum of 15%). These will be identified by an asterisk

in the mark scheme.

thealevelphysicstutor.com
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PMT

Question | Answer Additional | Mark
number guidance
1(a) 4)
AO3
battery/cell symbol (1) _
lamp symbol (1) ignore
switch symbol (1) polarity of
battery
then
complete series circuit shown (1)
Question | Answer Additional | Mark
number guidance
1(b) substitution (1) 2
0.15 x 40 AO2
evaluation (1)
6(.0) (V) award full
marks for
correct
answer
without
working
Question | Answer Mark
number
1(c) 1.4 (A) (@D
AO2

Total for Question 1 =7 marks
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PMT
Question | Answer Mark
number
2(a) (i) gravitational (1) 3
AO1
(ii) friction (1)
(i) electrostatic (1)
Question | Answer Mark
number
2(b) C It has direction and size D)
AO1
Option C is the only correct combination for a vector
quantity
Question | Answer Additional Mark
number guidance
2(c) (€©))
substitution (1) AO2

(moment) = 200 x 3(.0)

evaluation (1)
600 (Nm) award full marks
for correct answer
without working
unit (1)
Nm independent mark
ignore J / Joules

(Total for Question 2 = 7 marks)
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PMT

or names (1)

Question | Answer Mark

number

3(a) B hit the sides of the container more often @D

AO1

Options A, C and D are incorrect associations

Question | Answer Additional Mark

number guidance

3bi (@D
(headings to the table should have) units | accept any AO3

correct unit
suggestion
e.g.cm3/
Pascals

or any
correct name
e.g. pressure

evaluation (1)
17.2,17.3 0or 17.25

/ volume
Question | Answer Additional Mark
number guidance
3bii attempts to find any ‘in between accept any 2
number’ (interpolates) (1) number between AO3
16.6 and 17.9

award full marks
for correct answer

without working
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PMT
Question | Answer Additional Mark
number guidance
3biii Suggestions, including any two from: 2)
AO3
take intervening pressure reading(s) (1)
give (plenty of) time between readings
(1)
use apparatus with smaller scale divisions | e.g. steps of
(1) 0.2 cm3 on
volume scale
take repeat readings and average (1) allow repeat
to check for
anomaly
make sure temperature stays constant e.g. check
(1) temperature
of the room
ignore any
ideas of
extending
the
investigation
Question | Answer Additional Mark
number guidance
3biv An explanation including any three from: (3
AO3
any reference to data from the table (1) e.g. no,
because
almost all the
(pV) values
are different
(the product) p x V remains constant (1)
for most readings p x V is similar / close
to 2800 (1)
which points to p; xV; =p, xV, (1) agrees /
OR equation doesn't fit because values disagrees
are different with
(mp4 dependent upon mp2 / mp3) hypothesis
last value(s) of p x V discordant last value(s)
compared with the others (1) values of pV
don’t agree

(Total for Question 3 = 10 marks)
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Question | Answer Additional Mark
number guidance
4a ()
AO1
three links
correct (2)
one link correct
(1)
Question | Answer Additional guidance Mark
number
4 (b)i circle shown around wire (1) allow tolerance for (@D
translation of 3D to 2D AO1
ignore any multiplicity of
those circles
Question | Answer Additional Mark
number guidance
4 (b) ii arrow indicating a clockwise (@)
direction (for magnetic field line AO1
drawn fori) (1)
Question | Answer Additional Mark
number guidance
4(c)i 10 (2)
o AO2
One mark for
g{ XK each point
plotted
74
correctly, to
6 within £ 1

small square

PMT
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PMT

Question | Answer Additional Mark
number guidance
4(c)ii smooth curve drawn fitting the judge by eye (@D

plotted points (1) AO2
Question | Answer Additional guidance | Mark
number
4ciii substitution using an attempt at (&))

calculation - any subtraction AO3

seen (1)

e.g. 2(.0) - 1(.0)

evaluation (1) accept any number
(-) 1(.0) (mT) that rounds to 1.0

award full marks for
correct answer
without working

Question number Answer Mark
4 (¢) iv (size of) current (@D
AO1

(Total for Question 4 = 9 marks)
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Wire Y ...... live........ (D)

accept ‘life’

PMT
Question | Answer Additional Mark
number guidance
5@)i substitution (1) &))
AO2
P
d = )= Lok 109) (1)
230
evaluation (1)
8.3 (A) 8.3 /8.26 (A)
award full marks for
correct answer
without working
award one mark for
8.26 x 103/0.0083
Question | Answer Additional Mark
number guidance
5 (a) ii choice and substitution (1) &))
E=1IXVXt AO2
=7.4x230x 120
evaluation (1)
200000 (J) accept 204000 /
204240
award full marks for
correct answer
without working
award 1 mark for
3400 / 3404 (J)
(using 2 minutes as
time)
Question | Answer Additional guidance | Mark
number
5 (b) i )
Wire X .....earth........ D
AO1
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substitution (1)
(Ip) x 230 = 19 x 2.37

rearrangement (1)

(Ip )= (19.0 x 2.37) = 230

evaluation (1)

input current = 0.196 (A)

substitution in either
order

allow numerical
values written above
equation

input voltage =
(output voltage
X output current)
+ input voltage

award full marks for
any answer that
rounds to 0.2(00) (A)

award 1 mark for
5.1(07) (substitution
with upside down
rearrangement)

award full marks for
correct answer
without working

Question | Answer Additional guidance | Mark

number

5 )ii &D)
Component Z ....fuse...... (1) AO1

Question | Answer Additional guidance | Mark

number

5 (©) 3

rearrangement and AO2

(Total for Question 5 = 10 marks)

PMT
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PMT
Question | Answer Additional Mark
number guidance
6(a)i substitution (1) 2
AO2
(AGPE) =72 x10x 7.0 do not penalise

any power of ten
error (p.o.t.e.) at
this stage

do not accept an
answer without
value for g (10)

being used)
evaluation (1)
5040 (J)
award full marks
for correct answer
without working
Question | Answer Additional guidance Mark
number
6aii an explanation to include (@))
AO3
(potential / kinetic) energy is accept lost / deceases
transferred / dissipated (1)
accept friction / air
resistance acts
to surroundings / water / air / accept to thermal
slide (1) (store)
Question | Answer Additional Mark
number guidance
6b Explanation linking two from: (@))
AO3
choice of distance (1)
6.3m
(calculations of work done need) the accept
distance moved in the direction of the pushed up
force (1) the slope
(friction acts) along the slope /
hypotenuse (1)
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KE = 1 x 58(>< 10‘3) x 28°

conversion (1)
uses 58 x 1073 or 0.058

evaluation (1)

23 (J)

p.o.t.e. at this stage

award full marks for
any answer that
rounds to 23 (e.g.
22.736) (1)

award max two
marks for any answer
that rounds to 2.3 to
any other power of
10

consolation mark for
not squaring 28
(8.1(2) to any p.o.t.)
(maximum 1 mark)

Question | Answer Additional guidance | Mark

number

6 (c) substitution (1) ¢))
do not penalise AO2

(Total for Question 6 = 9 marks)

PMT
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PMT
Question | Answer Mark
number
7(@)i A gained electrons (@D
AO1
Options B, C and D are incorrect explanations
Question | Answer Additional Mark
number guidance
7 (a) ii A description to include 2
AO1
electrons / negative charges move (1)
down the wire / to earth (1)
Question | Answer Additional Mark
number guidance
7 () iii A description including one row from: Other (@))
examples are AO1
possible

use description
fuelling cars / charge / voltage
plane (1) could build up

causing a spark /
fire: (avoided by
earthing (the

pump) (1)

(insecticide /
paint) sprayers

(1)

earthed object
gains (induced)
charge(s) to
attract paint /
insecticide (1)

kettle / other
electrical device

(1)

earthing the
outside prevents
shock (to user)

(1)

in this context
also allow to
prevent shock
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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.

N =

ounkw

@ N

AO2 (strand 2) (6 marks)

rub a strip with the cloth

test to see its charge (positive or negative) by
rubbing against the coulombmeter

place the strip in the holder

charge another strip by friction (rubbing)

test its charge with the meter

bring the second strip up towards the one in the
holder; either attracts or repels

repeat 1-6 with another charged strip

repeat steps 1-3, but then charge an acetate
strip, again detecting the sign of its charge, as
before

. bring the charged acetate (+) strip up to the

charged polythene (-) strip; the one in the stirrup
should now be attracted / move towards the
other

PMT
Question | Answer Additional guidance Mark
number
7 (b) drawing lines to include any 2)
two from AO1
any vertical line (in between judge by eye
plates) (1)
at least two parallel lines (1) ignore any curved lines
at the ends of the plates
any arrow downwards (to reject contradicting
show direction) (1) arrows for this mp
Questio Indicative content Mark
n
number
7 (©)* Answers will be credited according to candidate's (6)
deployment of knowledge and understanding of the AO2
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AO targeting: 6 marks AO2 strand 2

Level

Mark

Descriptor

e No awardable content

Level 1

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

e Lines of reasoning are unsupported or unclear. (AO2)

Level 2

3-4

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

e Lines of reasoning mostly supported through the application
of relevant evidence. (AO2)

Level 3

5-6

e 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.

e Lines of reasoning are supported by sustained application of
relevant evidence. (AO2)

thealevelphysicstutor.com

PMT
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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, or the bottom, of that level.
0 No rewardable material.
Level 1 1-2 Additional guidance Possible candidate responses
A limited explanation rub a strip with the cloth / give it a
with at least two steps of | charge
a suitable procedure place the strip in the holder
explains consequent attraction /
repulsion
Level 2 3-4 Additional guidance Possible candidate responses
Partially complete As above with
explanation of a suitable | bring a second strip up towards the one
procedure with at least in the holder
three steps and some either attracts or repels
purpose indicated repeated with like / unlike charges
use of coulombmeter
Level 3 5-6 Additional guidance Possible candidate responses
Detailed explanation of a | As above with
suitable procedure with test charge with the meter
most steps and a clear to see if it's (+) or (-)
logic in what is being detailed use of acetate / polythene
proposed strips with purpose

Question 7 =13 marks

thealevelphysicstutor.com
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Question | Answer Mark
number
8(a) D variable resistor (@D
AOL
Options A, B and C are all wrong identifications with
both the circuit components shown
Question | Answer Mark
number
8(b) C ammeter in series with component, voltmeter in (@&D)
parallel AO1
Only option C is correct for both the ammeter and the
voltmeter
Question | Answer Additional Mark
number guidance
8c(i) A description including (2)
AO3
as the potential difference
(voltage) increases so does the positive correlation
current (1)
idea of gradient of graph at a decreasing rate
decreasing as V increases (1) non-linear
not directly
proportional
Question | Answer Additional Mark
number guidance
8(c) (i) Award one mark for each row of (@))
the table AO2
voltage | current
V in mA
. ignore any units
pOIﬂt P 1(00) 20 added in the
point Q | 3.4 +0.1] 43 +1 boxes
Question | Answer Additional Mark
number guidance
8(c)(iii) @)

substitution (1)

AO2

PMT
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45
R=) — 12
( )51(>< 1073

evaluation (1)

0.088(2) or 8.8(2) or
0.88(2) or 0.09
seen scores 1 mark

because of more collisions (1)

of electrons (with ions / atoms /

other electrons) (1)

88.(2) () 0.088(2) kQ
or 0.09 kQ scores 2
marks
award full marks for
correct answer
without working
Question Answer Additional Mark
number guidance
8(c)(iv) an explanation linking any three of: (€))
AO1l
identification of resistance
increasing (1)
heating (of the filament) (1) temperature
increases

Question 8 =11 marks

PMT
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PMT

e particles / atoms in solid (vibrate) in
fixed positions but particles in liquid
move (freely) (1)

e particles in a solid in regular
arrangement but particles in liquid are
randomly arranged (1)

e particles in a liquid have more
(kinetic) energy (than in a solid) (1)

Question | Answer Additional Mark
number guidance
9(a) descriptions to include any two of 2
AO1
e particles / atoms in solid close(r) reverse
together (1) argument
difference

asked for, so
must
compare for
subsequent
marking
points

allow
answers in
terms of
forces
between
particles
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PMT

Question | Answer Additional Mark
number guidance
9(b) volume substitution (1) (¢))

1.5x1.0x0.2(0) (= 0.3) AO2

substitution in equation (1) ecf from

mass = 2100 x (0.3(0)) calculated value of
volume for this
mark only

evaluation (1) award 2 marks for
= 630 (kg) 6.3 x any other
power of 10

5670 gains 1
mark

from use of
1.5+1.0+0.2=2.7

award full marks
for correct answer
without working

Question | Answer Additional | Mark

number guidance

9(c) statements to include any two from 2
AO1

use cladding / (extra) insulation (1)

use double thicknesses of the concrete (1) cregte
cavity

use silver / reflective / white (paint) (1)

plant trees around (wind break) (1)

use double glazed windows (1)

(properly) close window(s)/door draft

exclusion
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PMT

Question | Indicative content Mark

number

9 (d)* Answers will be credited according to candidate's (6)
deployment of knowledge and understanding of the AO1

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.

AO1 (strand 2) (6 marks)

Indicative content

¢ measure the length and width of a strip with the
ruler / a metre rule

e measure the thickness of the strip with a more
accurate device e.g. digital callipers OR place 5
(say) of the same strip on top of each other and
measure their thickness with the ruler then +5
to calculate a single thickness [plus air gap]

e measure the mass of a strip with an electronic
balance

e measure the mass of (say) 5 strips then +5 to
calculate the mass of one of them

e calculate the volume (= | x w x t) in m3 and the
mass in kg

e use displacement can/measuring cylinder to find
the volume

e mass / volume to get density

e check if it's near one of the teacher’s two values
of density given

e if it's close / not so far off it's safe to assume
that strip is of the identified material

e repeat for the other strip

e other repeat measurements




Edexcel GCSE - Paper 2 1PhO 2 - June 2021 - Mark Scheme - Question Paper PMT

AOQ targeting: AO1.2

Level

Mark

Descriptor

No rewardable material.

Level 1

Demonstrates elements of physics understanding, some of
which is inaccurate. Understanding of scientific, enquiry,
techniques and procedures lacks detail. (AO1)

Presents a description which is not logically ordered and with
significant gaps. (AO1)

Level 2

3-4

Demonstrates physics understanding, which is mostly relevant
but may include some inaccuracies. Understanding of scientific
ideas, enquiry, techniques and procedures is not fully detailed
and/or developed. (AO1)

Presents a description of the procedure that has a structure
which is mostly clear, coherent and logical with minor steps
missing. (AO1)

Level 3

5-6

Demonstrates accurate and relevant physics understanding
throughout. Understanding of the scientific ideas, enquiry,
techniques and procedures is detailed and fully developed.
(AO1)

Presents a description that has a well-developed structure
which is clear, coherent and logical. (AO1)

thealevelphysicstutor.com

PMT
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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, or the bottom, of that level.
0 No rewardable material.
Level 1 1-2 Additional guidance Possible candidate responses
Partially complete measure the length
description of a suitable measure the width of a strip
procedure with at least measure the mass/weight of a strip
two measurements
OR
one measurement and
another procedural point | €-9-
repeat measurements
Level 2 | 3-4 Additional guidance Possible candidate responses
Mostly complete As above with
description of a suitable measure the thickness of the strip
procedure with at least
three measurements and | calculate the volume (= | x w x t)
some description of OR
processing the results. immerse in liquid to get volume
Level 3 5-6 Additional guidance Possible candidate responses
Detailed description of a | As above with
suitable procedure with extra detail e.g. measure the mass of
all necessary (say) 5 strips then +5 to calculate the
measurements and a mass of one of them
clear description of detail of obtaining volume by immersion
processing the results. use density =mass /volume
check if density value obtained is near
one of the teacher’s two values

Question 9 =13 marks

thealevelphysicstutor.com
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PMT

Question | Answer Additional guidance Mark
number
10 ai recall (1) may be implied by a (€€))
p = F correct substitution AO2
A
substitution (1)
(p) ===
0.8
evaluation
(p) = 3000 (Pa) (1) award full marks for
the correct answer
without working
Question | Answer Additional guidance Mark
number
10 aii an explanation linking (2)
AO1
greater pressure (on bottom of
tank) (1)
with
greater force due to water more weight of water
(above bottom of tank) (1) more depth/height of
water
ignore simply ‘more
water’ or ‘greater
amount of water’
Question | Answer Additional Mark
number guidance
10 aiii (@&D)
AO1
an arrow perpendicular to the judge by eye
sloping side and pointing towards
X
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Question | Answer Additional guidance Mark
number
10 bi data points correctly identified | award 1 mark if 80 2)
(1) and 50 seen
50 +2 ignore the lack of AO3
80 £2 minus sign
evaluation (1) allow ecf from
(-)30 x4 kPa incorrect reading of
either pressure at
2000m or pressure at
6000m for one mark
Question | Answer Additional guidance Mark
number
10 bii any one suggestion of accept reverse (1)
argument AO1
greater density of atmosphere more particles (per
(1) cubic metre)
the air gets thicker
greater depth of atmosphere greater weight of the
(above the aeroplane) (1) atmosphere
greater temperature (of the
atmosphere) (1)
Question | Answer Additional guidance Mark
number
10 c an explanation linking accept reverse (2)
arguments AO2
the area (of contact between weight is more
person and bed) is smaller concentrated / not
when standing up distributed /not
(1) spread across bed
(when standing up)
same weight (over smaller uses p = F/A
area) so the pressure is greater | argument (as a
when standing up (1) consequence of the
smaller area,
pressure is bigger)

Total for question 10 = 11 marks

PMT



paper-2-1ph0-2/june-2022/june-2022



Edexcel GCSE - Paper 2 1PhO 2 - June 2022 - Mark Scheme - Question Paper PMT

Mark schemes have been developed so that the rubrics of each mark scheme reflects the
characteristics of the skills within the AO being targeted and the requirements of the command
word. So for example the command word ‘Explain’ requires an identification of a point and then
reasoning/justification of the point.
Explain questions can be asked across all AOs. The distinction comes whether the identification
is via a judgment made to reach a conclusion, or, making a point through application of
knowledge to reason/justify the point made through application of understanding. It is the
combination and linkage of the marking points that is needed to gain full marks.

When marking questions with a ‘describe’ or ‘explain’ command word, the detailed marking
guidance below should be consulted to ensure consistency of marking.

Assessment Command Word
Objective
Strand | Element Describe Explain
AO1* An answer that combines the An explanation that links
marking points to provide a logical | identification of a point with
description reasoning/justification(s) as
required
AO2 An answer that combines the An explanation that links
marking points to provide a logical | identification of a point (by
description, showing application of | applying knowledge) with
knowledge and understanding reasoning/justification (application
of understanding)
AO3 1a and An answer that combines points of
1b interpretation/evaluation to
provide a logical description
AO3 2a and An explanation that combines
2b identification via a judgment to
reach a conclusion via
justification/reasoning
AO3 3a An answer that combines the
marking points to provide a logical
description of the
plan/method/experiment
AO3 3b An explanation that combines
identifying an improvement of the
experimental procedure with a
linked justification/reasoning

thealevelphysicstutor.com
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PMT

Paper 2F 2206

Question | Answer Additional Mark
number guidance
1(a) 1 mark for each 3
correct line.
AO1
more than one
line to or from
any box loses the
mark for that
symbol.
Question Answer Additional guidance Mark
number
1 (b)) B electrons (@D
A C and D are incorrect AO1
because they do not move
through a conductor to create
an electric current.
Question Answer Additional guidance Mark
number
1 (b)(ii) substitution (1) 3)
(charge =) 0.21 x 300 AO2
evaluation (1) award full marks for
the correct answer
(charge =) 63 without working
unit (1) independent mark
AO1
coulombs C(oulombs)
c
As

Total 7 marks
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evaluation (1)

(moment =) 0.2(0) (Nm) 2 to any incorrect
power of ten
scores 1 mark

e.g. 20 or 2000 etc

award full marks
for the correct
answer without
working

Question Answer Mark
number
2 (a) B plotting compass (&)
A is incorrect because a force causes a linear AO1
movement.
C is incorrect because the liquid column expands or
contracts linearly.
D is incorrect because the slider is moved linearly
Question Answer Additional Mark
number guidance
2 (b) substitution (1) (@2))
(moment =) 4(.0) x 5(.0) (/100) AO2

PMT
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PMT

Question | Answer Additional guidance Mark

number

2 (©) identification of clockwise and 2
anticlockwise moment (1)
3(.0) x 5(.0) (/100) 15 and 15 seen AO2
6.0 x 2.5 (/100) or

0.15 and 0.15 seen

Accept Y is half the
force (as Z) but twice
the distance (from
the pivot as Z) for
this mark

values (of both moments) are may be implied by =
equal (1) sign

(turning effect) of the
two forces are equal

Question Answer Additional guidance Mark
number
2 (d) (speed of R is) same (as speed (@))
of) P (1)
AO1

(sense/direction of R is) same clockwise / to the

(as sense/direction of P) (1) right

mark may be
awarded by arrow on
diagram (provided it
is not contradicted by
a statement)

Total 7 marks
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Question | Answer Additional guidance Mark
number
3@ arrow normal to surface at Judge by eye (@D
point x
may be inside or AO1
Clip with I, outside the container
fig 6
Question Answer Additional guidance Mark
number
3 (a)(ii) | particles are in (random) (@)
motion (1)
AO1
collide with sides (of container) | particles bounce off
(@D sides of container
award 2 marks for
change in momentum
of particles.
Question Answer Additional guidance Mark
number
3 (b) particles have greater (kinetic) | greater (average) (@D}
energy (1) velocity
move faster/ more AO1
quickly
more (frequent)
collisions
exert greater force on
sides
ignore changes
pressure of the gas

PMT
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PMT

P1=105x 2.3
0.2

evaluation (1)

P, = 1200 (kPa)

Question | Answer Additional guidance Mark

number

3 (©)() substitution (1) (2)
AO2

allow values that
round to 1200 e.g.
1207.5

award full marks for
the correct answer
without working
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PMT

Question | Answer Additional guidance Mark
number
3 (¢)(ii) | Use relevant information 2.3 used in a calculation (€))
from table (1) or comparison
AO3

relevant calculation (1)
either

(volume of 30 balloons =)
0.07 x 30 2.1 (m?3) scores MP2 only

or

(number of balloons =)

2.3 32(.8) scores MP1 and
0.07 MP2
or

(volume per balloon=)

2.3

30 0.077 (m?®) scores MP1
and MP2

comparison / supported

conclusion (1)

2.1 is less than 2.3

Or

32 is more than 30 32 therefore claim is
correct

Or

0.077 is more than 0.07

Total 9 marks
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Question | Answer Additional guidance Mark
number
4 (a)() (soft) iron (1) allow (in this context) | (1)
nickel (alloys)
cobalt AO1
steel
Question | Answer Additional guidance Mark
number
4 (a)(ii) | would be magnetised (when (is) magnetic 2)
switch is closed) (1) (is) electromagnetic
induced magnetism AO1
would be demagnetised when magnetism can be
switch is open (1) switched off
accept for either
mark
not permanent
magnet
or
temporary magnet
Question | Answer Additional guidance Mark
number
4 (b)) the Earth/world/planet has a Earth/world/planet (@D
magnetic field / core(1) has a north (and
south) pole AO3
Question | Answer Additional guidance Mark
number
4 (b)(ii) | direction (of the field) has (from O to) 36° (@))
changed / rotated (1) from N to NE
AO3
(strength of the) field has field is stronger
increased (1)
(changed by) 16.52 (uT)
numbers have increased
(from 46.67 to 63.19)

PMT



Edexcel GCSE - Paper 2 1PhO 2 - June 2022 - Mark Scheme - Question Paper PMT

thealevelphysicstutor.com

PMT

use of equipment to measure
distance (1)
ruler / tape measure

obtain a measurement (1)
measure / record strength of
the field (at a certain point)

change the conditions (1)
move the phone / magnet (to a
different location)

process the results (1)

e.g.

draw a diagram

make a table

compare results/values
see when (field) stays
constant

Question | Answer Additional guidance Mark
number
4 (b)(iii) | a description including three (€))
from
AO03

measure the distance
between phone and
magnet

rotate the
phone/magnet

Total 9 marks
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melts (1)

if there is a fault (1)
breaks the circuit (1)
stops current (1)

safety (1)

blows / breaks

if current too large

prevents overheating /
fire

if no other marks
scored allow 1 mark for
identifying the fuse.

Question | Answer Additional guidance Mark
number
5 (a) (i) | B live and neutral (1
A, C and D are incorrect AO1
because the terms positive
and negative are not used in
the context of wires in a mains
cable.
Question | Answer Additional guidance Mark
number
5 (a)(ii) | a description that includes (@))
any two from
AO1

PMT
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PMT

substitution (1)

(I =) 9000
230 (x 60)

evaluation (1)

(1=) 0.65 (A)

Question | Answer Additional guidance Mark
number
5 (b) conversion of time (1) 3)
1 x 60 (s)
AO2

any value that rounds
to 0.65; e.g. 0.65217

0.7
0.6

award full marks for
the correct answer
without working

allow 2 marks for
answer of 39(.130)
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PMT

Question | Answer Additional guidance Mark
number
5 (¢) (i) | An explanation linking 2
energy has been dissipated | energy has been AO3
/wasted / lost (1) transferred mechanically
useful energy is less than
total energy supplied
identifies difference of
600QJ)
as thermal energy (1) heat / to the
surroundings
ignore sound
accept
(some) energy has been
transferred to thermal
store for 2 marks
Question | Answer Additional guidance Mark
number
5 (¢)(ii) | substitution (1) (2)
(efficiency =) 8400 AO2
9000
evaluation (1)
(efficiency =) 0.93 0.9
93(%)
allow values that
round to 0.93 or
93(%)
award full marks for
the correct answer
without working

Total 10 marks
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1960 = weight x 4.0

rearrangement and evaluation

1
(weight =) 490 (N)

436 x 4.5 = weight x
4.0

490.5 or 491

award full marks for
the correct answer
without working

530 scores 1 mark
(used data to
calculate median
value)

Question | Answer Additional guidance Mark
number
6 (a) B (@D
A, C and D are incorrect AO1
because these do not measure
the vertical change in height
above the earth’s surface.
Question | Answer Additional guidance Mark
number
6 (b)) joule(s) J (@D
i
Nm AO1
newton metre(s)
kg m? s2
kg m?/s2
Ignore Sl prefixes
do not accept nm
Question Answer Additional guidance Mark
number
6 (b)(ii) | selection of and substitution accept (@))
into
E=Fxd () Pxt=Fxd AO2

PMT
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PMT

evaluation (1)

434 (W)

Question | Answer Additional guidance Mark
number
6 (b)(iii) | selection of and substitution 2)
into P = E=t (1)
425 = 2040 =+ t AO2
rearrangement and evaluation
€N
(time =) 4.8 (s) 0.208 scores 1 mark
867000 scores 1
mark
award full marks for
the correct answer
without working
Question Answer Additional guidance Mark
number
6 (b)(iv) | values for power selected and (@)
added (1)
AO2
440 + 436 + 425 1301
3) )

accept values that
round to 434 e.g.
433.667

accept 436 (median
average) for 2 marks

1301 scores 1 mark
1017(.666) scores 1
mark

award full marks for
the correct answer
without working
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PMT

measure (actual) weight (1)

Question | Answer Additional guidance Mark

number

6 (©) estimate of weight (1) ignore reaction time 2
AO03

use scales

ignore repeating
measurements

Total 10 marks
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PMT

Question | Answer Additional Mark
number guidance
7 (a) &8
AO1
B C and D are incorrect
because they do not show the
electric field around a point
charge.
Question | Answer Additional Mark
number guidance
7 (b) rub the rod with (a cloth) (1) | friction (&)
AO1
Question | Answer Additional Mark
number guidance
7@ |A €D)
adds electrons to the droplets
AO1
B and D are incorrect because
protons cannot be added or
removed from droplets.
C is incorrect because this
would give an overall positive
charge
Question | Answer Additional Mark
number guidance
7 (¢)(ii) | an explanation linking accept reverse (@))
argument
AO3

cloud from sprayer 1 is more
dispersed (than from sprayer

2) (D)

the droplets / charges repel
each other (1)

spread out more
(covers) larger area
bigger / wider
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PMT

the gualities 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.

Description of danger

¢ build-up of charge could create a spark

o flammable fuel can easily catch fire

e spark could ignite fuel

¢ igniting fuel could cause a fire / explosion
of the plane

Description of how risk is reduced

e The pipe and the airplane are connected
by a metal wire

e The metal wire is connected to

ground/earth

Pipe and airplane at same potential

Metal is a conductor

Electrons can move through metal wire

No charge build-up

No danger of spark

Reduce charge separation by plausible

method such as reduce flow rate/ wider

pipe / less friction

Question | Answer Additional Mark
number guidance
7 (c)(iii) | an explanation linking )
(droplets) attracted (to seat) | induced charge (on | AO2
(D) seat)
including parts not in direct spreads out (over
line of spray (1) all the seat)
Question | Indicative content Mark
number
*7(d) Answers will be credited according to (6)
candidate's deployment of knowledge and
understanding of the material in relation to AO1
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Level

Descriptor

e No rewardable material.

Level 1

¢ Demonstrates elements of physics understanding, some of which is
inaccurate. Understanding of scientific, enquiry, techniques and
procedures lacks detail. (AO1)

e Presents a description which is not logically ordered and with
significant gaps. (AO1)

Level 2

3-4

¢ Demonstrates physics understanding, which is mostly relevant but
may include some inaccuracies. Understanding of scientific ideas,
enquiry, techniques and procedures is not fully detailed and/or
developed. (AO1)

e Presents a description of the procedure that has a structure which
is mostly clear, coherent and logical with minor steps missing.
(AO1)

Level 3

5-6

¢ Demonstrates accurate and relevant physics understanding
throughout. Understanding of the scientific ideas, enquiry,
techniques and procedures is detailed and fully developed. (AO1)

e Presents a description that has a well-developed structure which is
clear, coherent and logical. (AO1)

thealevelphysicstutor.com

PMT



Edexcel GCSE - Paper 2 1PhO 2 - June 2022 - Mark Scheme - Question Paper PMT

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, or
the bottom, of that level.
0 No rewardable material.
Level 1 1-2 Additional guidance Possible candidate responses
Two statements There could be a fire that could lead to
an explosion.
Level 2 3-4 Additional guidance Possible candidate responses
limited explanation A spark could cause a fire and explosion.
linking facts about
dangers arising from OR
charge
OR Build-up of charge prevented by a wire
linking facts about how connected to ground
danger is reduced
Level 3 | 5-6 Additional guidance Possible candidate responses
Detailed explanation There could be a spark that could cause
about danger a fire in the fuel and explode.
AND AND
how danger is reduced. Wires between the airplane, pipe and
ground prevent the build-up of charge.
(one may be more
detailed than the other
but both should be
present)

Total 13 marks

thealevelphysicstutor.com
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(power =) V x |
or

(power =) 12 x R
or

(power =) V2
R

substitution and evaluation (1)

(power =) 1.4 (W)

(power =) 4.5 x 0.3

0.32 x 15

allow 1.3(5) (W)

award full marks for
the correct answer
without working

Question | Answer Additional guidance Mark
number
8 (a) () Substitution and evaluation (1) (&)
15 (Q) AO02
Question | Answer Additional guidance Mark
number
8 (a)(ii) |select/ recall (1) (2)
AO02

PMT
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Question
number

Answer

Additional guidance

Mark

8 (b)

from:

(than lamp in first circuit) (1)

in first circuit) (1)

shared (1)

(€9)

an explanation linking any three

lamp in second circuit is dimmer

current in second circuit is less (than

potential difference / voltage across
each lamp (in second circuit is) less /

idea that power of each lamp (in
second circuit) is less / shared (1)

the (total) resistance of the second
circuit is more (than in first circuit)

arguments
throughout

accept reverse

3

AO1

Question
number

Answer

Additional guidance

Mark

8 (©)

a diagram of a circuit including
all of the following:

power supply / cell(s) / battery,
identifiable resistance wire

an ammeter

a voltmeter (1)

plus any two from
ammeter in series (1)

voltmeter in parallel (1)

indication of tapping off / using
50cm of resistance wire (1)

accept symbols

accept ohmmeter
with resistance wire
only

ignore lamp(s) /
additional resistors

allow ohmmeter
(across wire) instead
of ammeter and
voltmeter for 1 mark

e.g. (crocodile) clips

3

AO02

PMT
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direction (1)

Question | Answer Additional guidance Mark

number

8 (d) 2
d.c. - (current) in one direction | one way AO1
only (1)
a.c. - (current) changes both ways

Total 11 marks

PMT
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PMT

Question | Answer Mark

number

2 (@ [x] B | bigger than in water less than water ¢D)
A is incorrect because the density of steam is less than | o017

water.

C is incorrect because the space between the particles
increases.

D is incorrect because the space between the particles
increases and density of steam is less than water.
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PMT

substitution (1)
7 9 __mass

40

rearrangement and evaluation (1)

(mass = 7.9 x 40)
(mass =) 316 (9)

evaluation to 2 sig fig (1)

320 (9)

Question | Answer Additional guidance Mark
number
9 (b) calculation of change in volume (1) measurement mark - | (4)
(530 cm3 - 490 cm?®) = 40 (cm?3) using scale
AO02

allow use of incorrect
volume

answers without
working

316 scores 3 marks

0.316 kg scores 3
marks

316 to any other
power of 10 scores 2
marks

4187 or 3871 scores
2 marks (incorrect
volume)

any answer written to
2sf independent mark

answers without
working

320 scores 4 marks
320 to any other
power of ten scores 3

marks

4200 scores 3 marks
3900 scores 3 marks
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PMT

of water) (1)

less (volume of) water
displaced (than volume of
wood) (1)

Question | Answer Additional guidance Mark

number

9 (0) an explanation linking 2
density of wood less (than that | allow wood floats / AO02

should be submerged

allow wood absorbing
water

allow (idea of) incorrect
volume reading

allow (idea that) the
volume cannot be
measured this way
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PMT

Question | Indicative content Mark
number
*9(d) Answers will be credited according to candidate's (6)
deployment of knowledge and understanding of
the material in relation to the qualities and skills AO1

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.

Equipment

Thermometer

Measuring cylinder / balance
Power supply

Stirrer

Joule meter / ammeter / voltmeter
Stopwatch / clock

Measurements

e Mass / volume of water

¢ Initial / final / change of temperature of water
e Voltage / current / energy / power

e Time (heated for)

Detail

¢ Lid/insulation to reduce energy loss

e Ensure heater fully immersed / keep stirring
the water

e Use of equation AQ = m x ¢ x AB / calculation
of input energy

e Repeat and find average

¢ Plot graph of temp change and time / energy

Credit can be given for correctly labelled diagrams
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Level

Descriptor

e No rewardable material.

Level 1

¢ Demonstrates elements of physics understanding, some of which is
inaccurate. Understanding of scientific, enquiry, techniques and
procedures lacks detail. (AO1)

e Presents a description which is not logically ordered and with
significant gaps. (AO1)

Level 2

3-4

¢ Demonstrates physics understanding, which is mostly relevant but
may include some inaccuracies. Understanding of scientific ideas,
enquiry, techniques and procedures is not fully detailed and/or
developed. (AO1)

e Presents a description of the procedure that has a structure which
is mostly clear, coherent and logical with minor steps missing.
(AO1)

Level 3

5-6

¢ Demonstrates accurate and relevant physics understanding
throughout. Understanding of the scientific ideas, enquiry,
techniques and procedures is detailed and fully developed. (AO1)

e Presents a description that has a well-developed structure which is
clear, coherent and logical. (AO1)

thealevelphysicstutor.com

PMT
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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, or
the bottom, of that level.
0 No rewardable material.
Level 1 | 1-2 Additional guidance Possible candidate responses
one measurement measure the temperature of the water to
or start with
two items of equipment or
or the student needs a power supply and a
one piece of detail thermometer
or
insulated material around the beaker
Level 2 | 3-4 Additional guidance Possible candidate responses
two items of equipment The student needs a measuring cylinder
and at least one to measure the volume of water. They
measurement also need a thermometer
or Or
one piece of equipment Measure the temperature rise of the
and two measurements water and use a balance to measure the
or mass
two items of equipment or
and one piece of detail They need a power supply for the heater
and a voltmeter. Keep the heater in the
or water.
one measurement and or
one piece of detail Measure temperature rise of the water.
Keep stirring the water all the time.
Level 3 5-6 Additional guidance Possible candidate responses
two items of equipment The student needs a balance to find the
and two measurements mass of water. They also need a
and one piece of detail. thermometer to measure the rise in
temperature of the water. Then use the
equation AQ = m x c x A®

Total 13 marks

thealevelphysicstutor.com
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PMT

evaluation (1)

28000 (Pa)

Question | Answer Additional guidance Mark
number
10 (a) (i) | substitution (1) 2
(pressure =) 2500
4 x 0.022 AO2

any number rounding to
28000 e.g. 28400,
28410, 28409

award full marks for the
correct answer without
working

award one mark for
numbers that round to
110000 (Pa) (missing 4 in
denominator)

award 1 mark for 454 545
(times by 4)
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Question | Answer Additional guidance | Mark
number
10 An explanation linking any two | ORA for donkey 2
(a) (i) from
camel less likely to sink into the AO3
soft ground (1)
(same) force / weight is ignore pressure is
distributed / spread out (1) spread out
camel’s hoof has greater wider
(surface) area (than donkey) (1)
camel’s hoof exerts less
pressure (than it would if hoof
were smaller) (1)
if no other marks
scored then allow 1
mark for
split in camel hoof
enables better grip
(as it walks)
Question | Answer Additional guidance | Mark
number
10 (b) (i) | Points plotted to within = 2)
1 small square
AO2
(0.100, 99.7) (1)
(0.250, 101.2) (1)

PMT
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102.0
X
101.5
101.0 X
X
100.5
100.0 X
== X

99.5

99.0 X

98.5

98.0

0.000 0.050 0.100 0.150 0.200 0.250 0.300 0.350

Question | Answer Additional guidance | Mark
number
10 best fit straight line do not accept (@D
(b) (ii) passing through at least tramlining (multiple AO2

four of the points (1)

lines / curves)

ignore slight
shakiness in drawing

thealevelphysicstutor.com

PMT
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PMT

Question Answer Mark
number
10 (b)(iii) Dy=mx+c (@D

A is incorrect because the graph | AO2
is a straight line and this
equation describes a parabola.

B is incorrect because the line
intercepts the Y axis at a positive
value and this equation describes
a line passing through the origin.
C is incorrect because this
equation describes a line which
intercepts the Y axis at a
negative value.

Question Answer Additional Mark

number guidance

10 (b)(iv) answer between 98.6 allow ecf from (&)
and 98.8 (kPa) their line of

best fit in b(ii) | AO3

Question Answer Additional Mark
number guidance
10 (©) any two from credit mark (@))
points seen on
graph AO3

pressure(s) would be
greater (values) (1)

steeper gradient of bigger gradient /
graph (1) steeper line (of
best fit)

both straight lines (1) both linear

intercept (on pressure pressure at
axis) the same (1) surface is the
same

Total 11 marks

Total for paper = 100 marks
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Mark schemes have been developed so that the rubrics of each mark scheme reflects the
characteristics of the skills within the AO being targeted and the requirements of the command
word. So for example the command word ‘Explain’ requires an identification of a point and then

reasoning/justification of the point.

Explain questions can be asked across all AOs. The distinction comes whether the identification is
via a judgment made to reach a conclusion, or, making a point through application of knowledge
to reason/justify the point made through application of understanding. It is the combination and

linkage of the marking points that is needed to gain full marks.

When marking questions with a ‘describe’ or ‘explain’ command word, the detailed marking

guidance below should be consulted to ensure consistency of marking.

Assessment Command Word
Objective
Strand | Element Describe Explain
AO1 An answer that combines the An explanation that links
marking points to provide a logical identification of a point with
description reasoning/justification(s) as
required
AO2 An answer that combines the An explanation that links
marking points to provide a logical identification of a point (by
description, showing application of | applying knowledge) with
knowledge and understanding reasoning/justification (application
of understanding)
AO3 1a and An answer that combines points of
1b interpretation/evaluation to provide
a logical description
AO3 2aand An explanation that combines
2b identification via a judgment to
reach a conclusion via
justification/reasoning
AO3 3a An answer that combines the
marking points to provide a logical
description of the
plan/method/experiment
AO3 3b An explanation that combines
identifying an improvement of the
experimental procedure with a
linked justification/reasoning

thealevelphysicstutor.com

PMT
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Paper 2F 2306

thealevelphysicstutor.com

Question | Answer Additional guidance Mark
number
1 (a) B charge &)
AO1
A, C and D are incorrect force
or property associations
Question | Answer Additional guidance Mark
number
1(b) (i) | explanation linking (@))
AO1
like/same charges (on positives / protons
strands of hair) (1) negatives / electrons
(like charges) repel (1)
if no other mark allow
one mark for charge /
'it” / electron(s) moves
OR
current (in body, to or
from dome)
ignore ‘static’
Question | Answer Additional guidance Mark
number
1 (b) (ii) | substitution (1) (2)
AO2
(%) = 10 (x 100) accept 0.4
25
accept 10 and 25
written next to
numerator and
denominator of the
stated equation
evaluation (1)
(%) = 40 (%) award full marks for
the correct answer
without working

PMT
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Question
number

Answer

Additional
guidance

Mark

1 (c)

1 mark for
one line
correct

2 marks
for two or
three lines
correct

3 marks
for four
lines

correct.

if more
than one
line is
drawn
from or to
a box, do
not credit
any of
those lines

€))
AO3

Total for Q1 = 8 marks

PMT
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Question | Answer Additional | Mark
number guidance
2(a) 4
AO1
ignore any
additional
lamp symbol (1) symbols
switch symbol (1) open or closed ignore cells
resistor symbol (1) / batteries
complete series circuit, with any circuit
symbol(s) connected to the battery (1)
Question | Answer Additional guidance Mark
number
2 (b) B 5A (D
AO1
A, C and D are incorrect
repetitions or addition
Question | Answer Additional guidance Mark
number
2 (c) (i) | substitution (1) (@)
AO2
(charge) = 0.46 x 30
evaluation (1)
(charge) = 14 (C) any number that
rounds to 14 e.g.
13.8
award full marks for
the correct answer
without working
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PMT

Question | Answer Additional guidance Mark
number
2 (c¢) (ii) | substitution (1) (@))
AO2
(energy transferred) allow
= 0.46 x 6.0 x 60 (energy transferred)
=0.46x6.0x1
or

(energy transferred)
= 0.46 x 6.0 x 30

evaluation (1)

(energy transferred) = 170 (J) | any number that
rounds to 170 e.g.
165.6 or 166

allow answers that
round to 2.8 or 83
e.g. 2.76 or 82.8 for
1 mark only

award full marks for
the correct answer
without working

Total for Q2 = 9 marks
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bunsen (burner) (1)
putting out in the sunlight (1)

water bath (1)

gas (heating)
solar

accept use hands (to
warm)

Question | Answer Additional guidance | Mark
number
@i any one from (&)
AO1
do not touch heater (when it is accept only switch
switched on) (1) on when in
beaker/water
do not use mains (voltage) (1)
use gloves/cloth to handle ‘use gloves’ must be
beaker/heater (after water is qualified with a
heated) (1) purpose in using
them e.g. use
gloves to prevent
burns
Question | Answer Additional guidance Mark
number
3@)ii any one from (&)
AO1

PMT
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PMT

Question | Answer Additional guidance Mark
number
3 (b) A description to include any accept time interval (€))
three from references as equivalent | AO3
to PQ, QR and RS
intervals
take PQ as from -8/-9°C
to Q
take RS as from R to
to 11/12°C
from P to Q temperature (of ice)
increases (1)
from Q to R temperature (of ice
and water mixture) stays
constant (at 0°C) (1)
from R to S temperature (of
water) increases (1)
any reference to melting / melts | accept solid/ice turns to
(@D liquid/water
melting from Q to R (1) temperature stays
constant when melting
PQ (contents are) solid (1)
QR (contents are) {solid +
liquid} / {ice + water} (1)
RS (contents are) liquid / water
(1) if no other mark scored,
allow one mark for
correct description of
temperature changes
without references to
PQRS or time
Question | Answer Mark
number
3@@)i B decreases increases (@D
AO1

A is wrong because the volume of the bubble does not decrease
C and D are wrong because the air pressure in the bubble does not increase
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1.07

evaluation (1)

(volume of the bubble =) 1.5

any number that
rounds to 1.5
(m/s)

accept 1.54

award full marks
for the correct
answer without
working

Question | Answer Additional guidance Mark
number
3 ()i D Pa (1D
AO1
A, B and C are wrong because
they are all wrong units for
pressure
Question | Answer Additional Mark
number guidance
3 () iii substitution (1) 2)
(V2=)0.5x3.3 AO2

Total for Q3 = 9 marks

PMT
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PMT

Question | Answer Additional guidance Mark
number
4 (a) (i) @)
AO1

both poles needed for

each mark (either

side of paper clip,

right or left)

allow just S at the

top of the pair and N

at the bottom of the

pair for 1 mark

ignore the third paper

clip after these two

(given in guestion)
Question | Answer Additional guidance Mark
number
4 (a) (ii) | induced (1) (1)

AO1

Question | Answer Additional guidance Mark
number
4 (a) iron / steel / nickel / cobalt (1) |ignore ‘metal’ (D
Giii) AO1

do not allow any

other named metal
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PMT

Question | Answer Additional guidance Mark
number
4(a) (iv) | description including two (@))
from AO1
use a (plotting) compass (1)
(plotting compass) shows a sees repulsion / repelling
change in direction / needle
moves
OR
bring the paper clips bring the paper clips
together (1) near to a magnetic
material
ignore ‘magnet’ for this
marking point
seeing if they attract / repel | do not accept ‘attracts to
¢y a magnet’
OR
use of iron filings (around
the paperclips) (1)
see a pattern (1) accept for two marks
bring a magnet close to
a paper clip to test for
repulsion
Question | Answer Additional guidance Mark
number
4 (b) (i) | (magnetic field) (magnetic field) lines | (1)
{lines / circles / pattern} closer | more concentrated AO1
(together at P) (1) (at P)
(magnetic field) lines
further apart / less
concentrated at Q
ignore idea that P is
closer (to the wire
than Q)
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field strength increases (1)

linear/ increases in even steps
/ doubling idea / proportional

€

correlation

‘directly proportional’
scores 2 marks

Question | Answer Additional guidance Mark

number

4 (b) (ii) | a description to include (@))
as current increases magnetic | allow positive AO3

Total for Q4 = 9 marks

PMT
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PMT

Question | Answer Mark

number

5 (a) C 50 Hz ¢5)
AO1

A, B and D are all distracting numbers not matching
the frequency of the mains

Question | Answer Additional guidance Mark
number
5(b) explanation linking any two accept thermal 2)
from: energy for heat AO1
energy
(smaller currents) reduce allow will not get (as)
heating effect (in cables) (1) hot / heat loss is
reduced

less energy / power wasted (in
cables) (1)

increases efficiency (1)

allow 2 marks for
‘reduce(s) heat
energy loss’

Question | Answer Additional guidance Mark

number

5 (c) (i) | substitution (1) (2)
AO3

(power =) 12000 x 0.64 | allow (power =) 240 x 32

evaluation (1)

R = 7700 (W) any answer that rounds
to 7700 (W) e.g. 7680
(W)

award full marks for the
correct answer without
working
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PMT

Question | Answer Additional Mark
number guidance
5(c) (ii) | substitution (1) 2)
AO2
( number of turns in secondary coil
number of turns in primary coil
=) 1600 or 1
80000 50
evaluation (1)
0.02(0) 0.02(0) to any
other power of 10
scores 1 mark
award full marks
for correct answer
without working
accept for 1 mark
(seen anywhere)
50, 80000, 50
1 1600
or
(from counting
turns)
4 ,0.27
15
Question | Answer Additional guidance Mark
number
5(c) (iii) )
(ratio =) 240 : 12000 (1) AO2
1:50 (1) 0.02:1
award full marks for
correct answer
without working

Total for Q5 = 9 marks
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PMT

Question | Answer Additional Mark
number guidance
6 (a) substitution (1) 2)
AO2
(mean speed)
= 1.31 +1.27+1.16 3.74
3 3
evaluation (1)
speed = 1.25 (m/s) any number that
rounds to 1.25
(m/s) e.g. 1.247
accept 1.2 or 1.3
allow 1.24
award full marks
for the correct
answer without
working
Question | Answer Additional guidance | Mark
number
6 (b) any one idea from ignore accuracy (&)
AO1
e identifying anomalous check if results are
results (1) precise
allow more precise
e improve reliability (1)
e uncertainty in starting
point (1)
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Question | Answer Additional guidance Mark
number
6 (©) substitutions (2) 3)
AO2
(AGPE = mx g xAh)
= 0.052 x 10 x (0.0)5 (1)
converts 5cm to 0.05m (1) 0.05 seen
evaluation (1)
= 0.026 (J) award full marks for
the correct answer
without working
0.026 to any other
power of ten scores 2
marks
Question | Answer Additional Mark
number guidance
6 (d)i ruler / line / rectangle shown judge by eye (1)
vertically, must include minimum AO3

vertical distance shown on diagram (1)

accept any
vertical line
covering the
minimum vertical
distance
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PMT

Question
number

Answer

Additional guidance

Mark

6 (d) ii

description to include

set square placed
against ruler (to
measure vertical
position) (1)

(one edge of set square
placed at) right angles
/ perpendicular / 90°
(to ruler) (1)

(set square used to)
make ruler vertical (1)

accept reasonable alternatives
on a diagram or explained in
writing

accept one edge of the set
square shown as vertical in
diagram

full marks may be awarded
from additions to Figure 15 or
16

e.g.

allow 2 marks for any horizontal
line (set square use) on the
diagram drawn through /
touching a vertical ruler

if no other mark scored allow 1
mark for improving accuracy

&)
AO3

Total for Q6 = 9 marks
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W x 0.95 = 270

rearrangement and evaluation

@

W =( 270 )= 280 (N)
0.95

any answer to 2 sf (1)

any number that
rounds to 280 (N)
e.g. 284.2 (N)

award 2 marks to
here for the correct
answer without
working

Question | Answer Mark
number
7 (a) B force (&D)
AO1
A, C and D are all scalars; B is the only vector
Question | Answer Additional guidance Mark
number
7 (b) (i) | substitution (1) )
AO2
moment of force = 150 x 1.8
evaluation (1)
moment of force = 270 (N m) award full marks for
the correct answer
without working
Question | Answer Additional guidance Mark
number
7 (b) (ii) | substitution (1) ecf from (i) (€))
AO2

PMT
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PMT

Question | Indicative content Mark

number

*7(c) Answers will be credited according to (6)
candidate's deployment of knowledge and AO1, AO2

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.

e benefit - easier with a lever (AO2)

e crowbar easier to lift/move (AO2)

o (applied force) is less (AO1)

e distance to pivot from (applied) force is
(considerably) bigger than distance of
load/weight to pivot (AO2)

e labelled distances in figure xx (AO2)

e force (applied) x X = load x Y i.e.
principle of moments used (AO1)

¢ relevant mention of clockwise and
anticlockwise moments (AO1)

e specific application to crowbar (AO2)
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AO targeting 3 marks AO1 strand 1 and 3 marks AO2 strand 1

Level

Mark

Descriptor

No awardable content

Level 1

Demonstrates elements of physics understanding, some of which
is inaccurate. Understanding of scientific ideas lacks detail. (AO1)

The explanation attempts to link and apply knowledge and
understanding of scientific ideas, flawed or simplistic connections
made between elements in the context of the question. (AO2)

Level 2

3-4

Demonstrates physics understanding, which is mostly relevant
but may include some inaccuracies. Understanding of scientific
ideas is not fully detailed and/or developed. (AO1)

The explanation is mostly supported through linkage and
application of knowledge and understanding of scientific ideas,
some logical connections made between elements in the context
of the question. (AO2)

Level 3

5-6

Demonstrates accurate and relevant physics understanding
throughout. Understanding of the scientific ideas is detailed and
fully developed. (AO1)

The explanation is supported throughout by linkage and
application of knowledge and understanding of scientific ideas,
logical connections made between elements in the context of the
question. (AO2)

thealevelphysicstutor.com

PMT



Edexcel GCSE - Paper 2 1Ph0 2 - June 2023 - Mark Scheme - Question Paper PMT

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, or
the bottom, of that level.
0 No rewardable material.
Level 1 1-2 Additional guidance Possible candidate responses
elements of physics easier to lift
understanding with some linking | big distance to pivot
to scientific ideas/practical you can apply your weight onto the crowbar
application
two isolated statements
Level 2 3-4 Additional guidance Possible candidate responses
mostly relevant physics less force needed as there is a bigger distance to
understanding with application | pivot
of scientific ideas OR
because of moments you need less force
makes some link between force
and distance
OR
some reference to moments
Level 3 5-6 Additional guidance Possible candidate responses
accurate and relevant physics If moment of weight = moment of crowbar, then
understanding with detailed the further away you are, you need less force to
application of scientific ideas move the weight
Some reference to crowbar.
the bigger the distance to the pivot, the less force
makes links between force and | you need to provide the same moment
distance
AND
refers to moments

Total for Q7 = 12 marks

thealevelphysicstutor.com
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ammeter connected in series
with the iron wire (1)

example:

accept symbol
drawn over
connecting wire

do not credit the
same type of meter
shown in
contradictory
positions

Question | Answer Additional guidance Mark
number
8 (a) substitution (1) 2)
AO2
(E=) 0.042 x 1.5
evaluation (1)
(E =) 0.063 (J) (1) 6.3 x 1072
award 2 marks for
the correct answer
without working
accept 0.063 to any
other power of 10 for
1 mark
Question Answer Additional guidance | Mark
number
8(b) €]
voltmeter connected in parallel | accept any AO1
with the iron wire / any part of | recognisable
the iron wire (1) symbols.

PMT
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PMT

Question | Answer Additional Mark
number guidance
8 (¢) (i) | one from (1 (€D
AO3
metre rule / metre stick / ruler /
(measuring) tape /
crocodile clip / other clip / wire accept scissors
cutters / pliers / sliding contact
jockey / more (iron) wire
ignore additional
electrical devices
such as
ohmmeter /
multimeter
Question | Answer Additional Mark
number guidance
8(c)(ii) €Y
accept any AO2
straight line
within the
shaded
range shown
judge by
eye.
ignore
extrapolation
Question Answer Additional guidance Mark
number
8 (c)(iii) | any number between 2.7 and allow ecf from (ii) (&)
3.3 inclusive +0.1Q AO2
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(variable) resistor increases the
resistance (of the circuit) (1)

(therefore) keeps the current
constant / small(er) (1)

because current increases
temperature of the (iron) wire

@

for current

reduces current /
limits the current

ignore slows the
current / charge

accept current heats
up (iron) wire

accept for two
marks: adjust
variable resistor to
keep current
constant / small

Question | Answer Additional guidance | Mark

number

8 (¢) (iv) | explanation linking any two accept flow of (@))
from: electrons / charge AO1

PMT
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PMT

Question | Answer Additional guidance Mark
number
8 (d) alternative method (@))
substitution (1) rearrangement (1) AO2
1.56 = 0.45 xR (R=) V
|
or
(R=) 1.56
0.45

rearrangement and evaluation (substitution and)
(@D evaluation (1)

(R =) 3.5 (ohms) (R =) 3.5 (ohms)

allow values that
round to 3.5 e.g.
3.46(666) 3.47 etc

award full marks for
the correct answer
without working

Total 11 marks
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PMT

Question
number

Answer

Mark

9 (a)

D sublimating

A is incorrect because it describes a change of state
from gas to liquid.
B is incorrect because it describes a change of state
from liquid to solid
C is incorrect because it describes a change of state
from solid to liquid

D
AO1
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PMT

Question
number

Answer

Additional guidance

Mark

9 (b)

substitution (1)

) = 7.22(x 1072)

evaluation (1)

(p =) 2680

unit (1)
kg / m3

T 2.69(x 1075)

2.68 to any power of ten seen

allow any value that rounds to
2680; e.g. 2684

accept 2700

allow values in standard form
e.g. 2.68 x 10

kg m3

allow for three marks:
2.68 to any power of ten with
a consistent unit, e.qg.

2680 kg/m?3
2680 g/dm3
2.68 g/cm?3
2.68 kg/dm?3
0.00268 kg/cm?
2680 000 g/m3

allow for two marks:

2680 with no or incorrect
unit

2.68 to any other power of
10 with an inconsistent
unit of density

correct substitution with
an inconsistent unit of
density

allow for one mark:

2680 to any other power
of ten with no or incorrect
unit

appropriate unit of density
with no or an incorrect
value

3
AO2
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(motion is) random (1)

various {speeds / velocities /
kinetic energies} (1)

bump into each other / collide

@

fast(er than solid) (1)

move freely / move
in any direction /
move around

different speeds
range of speeds

slide over / past each
other / touch each
other / in contact
with each other

more kinetic energy
(than in solid)

ignore bulk properties
of liquids e.g. take
shape of container.
ignore vibrate

“random speeds” on
its own scores 1 mark

Question | Answer Additional guidance Mark

number

9 M 933 K (D do not accept —933 ,(6\](-))2

Question | Answer Additional guidance Mark

number

9 (c)(ii) | A description to include any (@))
two from: AO1

PMT
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PMT

Question | Indicative content Mark

number

*9(d) Answers will be credited according to (6)
candidate's deployment of knowledge and AO2, AO3

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.

Fibre glass

e has lower R-value

¢ similar R-value (to polystyrene)

e derived from sand so plentiful /
cheap

¢ non-flammable

¢ dangerous to install

e concludes / uses other arguments
to say that it is a suitable or
unsuitable material

Polystyrene

e high(est) R-value so suitable on
that score

e (but) involves petroleum / oil
extraction so (could be)
environmentally damaging

¢ melting / flammable / fire hazard /
release of toxic fumes

e concludes / uses other arguments
to say that it is a suitable or
unsuitable material
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AO targeting: 3

marks AO2 strand 1 and 3 marks AO3 strand 1a and 1b

Level

Mark

Descriptor

e No awardable content

Level 1

e Interpretation and evaluation of the information attempted but
will be limited with a focus on mainly just one variable.
Demonstrates limited synthesis of understanding. (AO3)

e The explanation attempts to link and apply knowledge and
understanding of scientific ideas, flawed or simplistic connections
made between elements in the context of the question. (AO2)

Level 2

3-4

e Interpretation and evaluation of the information on both
variables, synthesising mostly relevant understanding. (AO3)

e The explanation is mostly supported through linkage and
application of knowledge and understanding of scientific ideas,
some logical connections made between elements in the context
of the question. (AO2)

Level 3

5-6

e Interpretation and evaluation of the information, demonstrating
throughout the skills of synthesising relevant understanding.
(AO3)

e The explanation is supported throughout by linkage and
application of knowledge and understanding of scientific ideas,
logical connections made between elements in the context of the
question. (AO2)

thealevelphysicstutor.com

PMT
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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, or
the bottom, of that level.
0 No rewardable material.
Level 1 1-2 Additional guidance Possible candidate responses
at least two pieces of R is 4.0 for polystyrene + fibreglass is not
information from the table used | flammable
OR OR
one piece of information on the | we should use fibreglass
table and makes a simple choice
Level 2 3-4 Additional guidance Possible candidate responses
compares at least two fibreglass has a lower R-value and is not
properties flammable, but polystyrene is
OR OR
compares one property and fibreglass is not flammable, but polystyrene is, so
gives a conclusion about fibreglass better
suitability
uses information from the two
materials used AND makes
some comparison(s) / concludes
logically about suitability
Level 3 5-6 Additional guidance Possible candidate responses
compares at least two fibreglass and polystyrene have similar R-values.
properties AND gives a Fibreglass is not flammable, but polystyrene is, so
conclusion fibreglass is better
(both materials involved, allow
one to be discussed in greater
detail than the other)
WITH
logical connections between
elements argued from the table.

Total for Q9 = 13 marks

thealevelphysicstutor.com
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Question Answer Additional guidance Mark
number
10 (a) (i) (80000 - 23000) (1D
AO2
57000 (Pa) (1) -57 000 (Pa)
Question | Answer Additional guidance Mark
number
10 (a) alternative method (2)
(i) substitution (1) re-arrangement (1) AO2
80 000 = _F (F=)PXxA
0.094 or
(F=) 80 000 x 0.094
rearrangement and evaluation (substitution and)
(1) evaluation (1)
(F=) 7500 (N) accept 7520 (N),
award full marks for
correct answer
without working.
allow 1 mark max for
substitution using
pressure of 57 000 or
an answer that
rounds to 5400 e.g.
5358
(calculated net force)
Question | Answer Additional guidance Mark
number
10 (a) force is less (on small window) | force is greater on (2)
(i) (@D large window AO1
pressure is the same (1)

PMT



Edexcel GCSE - Paper 2 1Ph0 2 - June 2023 - Mark Scheme - Question Paper PMT

thealevelphysicstutor.com

arrow is normal to surface at X
(judge by eye) (1)

Examples:

aeroplane. need
not touch X

do not award if
two or more
conflicting
arrows drawn

must touch X or
dot at X

independent
marks

Question | Answer Additional Mark
number guidance

10 (a) arrow pointing towards outside of may be inside or | (2)
(iv) aeroplane (1) outside of AO1

PMT
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PMT

Question
number

Answer

Additional guidance

Mark

10 (b)
Q)

increase in height results in
decrease in pressure (1)

non-linear relationship (1)

use of numerical data (1)

at least two different pressure
and height values from the
graph

pressure decreases
with height

accept inversely
proportional in this
context

accept negative
correlation

double the height
does not result in half
the pressure

pressure not does
change evenly

description of graph
e.g. curved / not
straight

calculation of change
in pressure e.g.
5000m to 10000 m
pressure went down
by 22

3
AO3

Question
number

Answer

Additional guidance

Mark

10 (b)
)

any one from

air becomes less dense (1)

smaller weight (of air) above

€

lower temperature (1)

accept oxygen /
atmosphere for air

air gets thinner / (air)
particles further apart
/ fewer particles /
less particles

less air above /
smaller height of air
above

ignore change in
value of g with height

D
AO1

Total 11 marks
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PMT

(current=) 1.2
4(.0)

evaluation (1)

(current =) 0.3(0) (A)

Question | Answer Additional guidance Mark
1(a) accept lines drawn from (4)
the words in the box to AO1.1
the spaces
accept bulb for lamp
Question | Answer Additional guidance Mark
1(b) substitution (1) (2)
AO2.2

award full marks for the
correct answer without
working

(Total for question 1 = 6 marks)
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PMT

Question | Answer Mark
2(a)(i) D 2 times (1)
AO2.1
A,B,C are not correct as they all would involve P rotating more than
once
Question | Answer Additional guidance Mark
2(a)(ii) U (2)
1. X near Q (1) ST AO2.1
(:()
P Q
X must be either on OR to the right of the
line through the axle of Q
ignore the number of teeth drawn on
2.10 (teeth) (1) Figure 2
Question | Answer Additional guidance Mark
2(b) substitution (1) (2)
AO2.1

(moment =) 9(.0) x 0.4(0)
evaluation (1)

3.6 (Nm)

award full marks for the correct

answer without working

ignore final answer of 4 (1sf)
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allow 360 for one mark
(unit error ie Ncm)

2.4 = 8.0 x distance

rearrangement and evaluation

(1)

(distance=)2.4 =0.3(m)
8.0

award full marks for the
correct answer without

working

if no other mark scored,

accept for 1 mark

distance = moment
force

OR
accept for 1 mark
3.3

OR

Question | Answer Additional guidance Mark
2(c)(i) 2.4 (Nm) (1) (1

AO2.1

Question | Answer Additional guidance Mark
2(c)(ii) (2)

substitution (1) AO2.1

PMT
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PMT

accept for 1 mark

19.2

(Total for question 2 = 8 marks)
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balloon attracted (1)

(by) negative charges/electrons
(at surface) on wall (1)

idea of charge separation in wall

(1)

ignore ‘sticks/attaches to
the wall’ as in stem

may be drawn on Figure 6
eg minus signs

induced charges (in wall)
may be drawn on Figure 6

Question | Answer Additional Mark
guidance

3(a) more than (4)
onewordina | AO1.1
space loses
the mark for
that space

Question | Answer Additional guidance Mark

3(b) an explanation linking any two (2)

from: AO1.1

PMT
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PMT

Question | Answer Additional guidance Mark
3(c) an explanation linking two explanations using moving (2)
from: positive charges OR moving | AO1.1
positive electrons can score a
maximum of ONE mark for
this item
metal/wire is a conductor (1)
if no other marks scored
charge (electrons) moves in the | allow protons or positive
wire (1) charge(s) (in this context)
moves to the ground for this
mark only
electrons/negative charges
(move) from ground to the
sphere (1)
(the sphere is) ground(ed) OR
(the sphere is) earth(ed) (1) electrons neutralise (the
positive charge on) the
sphere
(Total for question 3 = 8 marks)
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PMT

Question | Answer Additional guidance Mark
4(a)(i) arrow(s) going from Nto S | any contradictory arrow loses the | (1)
on any field line (1) mark AO1.1
Question | Answer Additional guidance Mark
4(a)(ii) X drawn close to N or S (1) (1)
AO1.1
any X drawn outside either ellipse
loses the mark - judge by eye
Question | Answer Additional guidance Mark
4(a)(iii) one reason from: (1)
AO1.1

where the (field) lines are | accept where there are most lines
close(st) (to each other) (1)

close to the pole(s) (1) ignore close to the magnet
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PMT

Question | Answer Additional guidance Mark
4(b)(i) at least 1 straight line (2)
between the N and S (1) AO2.2
at least 1 curved line between N
and S (1)
ignore lines that start or end
outside the region identified
do not accept any
contradictory lines within the
region
ignore any arrows
Question | Answer Additional guidance Mark
4(b)(ii) (it would) move towards the idea of attraction/joining (1)
other magnet (1) together AO3.3
Question | Answer Mark
4(c)(i) B iron (1)
AO1.1
A,C and D are not magnetic materials
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PMT

method (1)
put magnet near paper clips

outcome (1)

(picks up/attracts) more paper
clips

OR

(has the) longest chain

OR

(picks up/attracts from a) greater
distance

Question | Answer Additional guidance Mark
4(c)(ii) A description to include: (2)
AO1.2

method can be included
with the outcome in one
sentence for two marks
e.g. see which magnet
attracts the most paper
clips

(Total for question 4 = 9 marks)
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PMT

Question | Answer Additional guidance Mark
5(a)(i) substitution (1) 3)
AO2.1
(work done =) 1200 x 8(.0)
evaluation (1)
(work done =) 9600 award two marks for the
correct answer without
working
unit (1)
independent mark
J
accept j OR joule(s) ORNm
ignore nm (lower case n)
accept 9.6 kJ (kilojoules) for
three marks
Question | Answer Additional guidance Mark
5(a)(ii) A description to include | ignore references to GPE (2)
two from: AO2.1
kinetic (energy store) (1) | KE
(kinetic energy store is) | accept heat for thermal
transferred to thermal .
thermal (energy store) increases
(energy store) (1)
accept arrow for ‘transferred to’
energy of the
surroundings increases
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(1)

OR energy is transferred to the
energy is dissipated (to | air/ground/surroundings

surroundings) (1)

120

substitution (1)

(120)
5

evaluation (1)
24 (W)

(power =) their value of
energy

5

their energy value must be a
number between 0 and 160

Question | Answer Mark
5(b) C 900N (1)
AO1.1
A, B and D do not give the weight of the box.
Question | Answer Additional guidance Mark
5(c)(i) circle around (1.5, 70) (1) (1)
: AO3.1
o €
Question | Answer Additional guidance Mark
5(c)(ii) correct value of AGPE from the 3)
graph (1) AO3.2

PMT
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evaluation of
their value of energy
5

award full marks for the
correct answer without
working

(Total for question 5 = 10 marks)
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PMT

Question | Answer Additional guidance Mark
6(a)(i) 30 (°Q) (1) (1)
AO3.1
Question | Answer Additional guidance Mark
6(a)(ii) allow ECF from (a)(i) (2)
substitution (1) throughout AO3.1
(c=) 96000
0.82 x 30
evaluation (1)
(c=) 3900 (J/kg°C)
allow values that round to
3900 e.g. 3902.4 (J/kg°C)
award full marks for the
correct answer without
working
Question | Answer Additional guidance Mark
6(b)(i) substitution (1) 3)
AO2.1
(P=) 130000
87
award two marks for the
evaluation (1) correct answer without
working
(P=) 1494 (W)
value to 2sf (1) independent mark for any
number to 2sf
1500 (W)
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PMT

Question | Answer Additional guidance Mark
6(b)(ii) substitution (1) (2)
AO2.1
(efficiency =) 96000
130000
evaluation (1)
(efficiency =) 0.74 accept values that round to
0.74 e.g. 0.7385
accept 74 % for 2 marks
allow 74 without % sign for 1
mark only
allow 0.73 or 73% for 1 mark
award full marks for the
correct answer without
working
Question | Answer Mark
6(c)(i) A earth (1)
AO1.1
B, C and D would not help to protect from shock
Question | Answer Additional guidance Mark
6(c)(ii) ignore references to (2)
p.d./voltage AO1.1
an explanation linking two
from:
current is greater than fuse
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PMT

if the current is too large (1) value/size/rating

blows
(fuse) melts/breaks (1)
stops current OR stops flow
switches off (current/circuit) (1) | of charge

(Total for question 6 = 11 marks)
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PMT

Question | Answer Additional guidance Mark
7(a)(i) point plotted at 150,180 (1) | + half a square (1)
AO3.1
Question | Answer Additional guidance Mark
7(a)(ii) smooth curve through the smooth curve through/touching | (1)
points (1) at least 5 crosses AO3.1
ignore slight shakiness in
drawing
do not accept tramlining
(multiple curves)
Question | Answer Additional guidance Mark
7(a)(iii) 224 + 4 (cm3) (1) any number between 220 and (1)
228 inclusive AO3.1
Question | Answer Mark
7(a)(iv) C 20°C (1)
AO1.1
A isincorrectasitis 253 K
B is incorrect as itis 273 K
D is incorrect as it is 546 K
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PMT

(P2 =) 300 x 600

400
evaluation (1)

(P2 =) 450 (kPa)

Question | Answer Additional guidance Mark
7(b)(i) kinetic (1) movement / internal (1)
AO1.1
reject mechanical / potential /
elastic
Question | Answer Additional guidance Mark
7(b)(ii) substitution (1) (2)
AO2.1

allow values to 1sf
e.g. 400 or 500

allow one mark for 400 OR 450
OR 500 to any other power of
ten

award full marks for the correct
answer without working
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PMT

Questio
n

Indicative content

Mark

7(c)*

Answers will be credited according to candidate's
deployment 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.

AO1
particles exerting pressure:

e particles in (rapid) (random) motion/have high speed
e particles move freely

e particles collide

e particles collide with the (walls of) the container

e thereis a change in momentum of the particles

e producing a force on the walls

e pressure = force/area OR P=F/A

effect of decreasing volume:

e when volume decreases collisions increase

e when volume decreases rate/frequency of collisions
increases

o force on walls increases so pressure increases

e area of walls decreases

e (P =F/A)(so) as area decreases pressure increases

(6)
AO1.1

Level

Mark Descriptor

0 e No rewardable material.
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Level 1 1-2 Demonstrates elements of physics understanding, some of which is
inaccurate. Understanding of scientific ideas lacks detail. (AO1)
Presents an explanation with some structure and coherence. (AO1)

Level 2 3-4 Demonstrates physics understanding, which is mostly relevant but may
include some inaccuracies. Understanding of scientific ideas is not fully
detailed and/or developed. (AO1)

Presents an explanation that has a structure which is mostly clear, coherent
and logical. (AO1)

Level 3 5-6 Demonstrates accurate and relevant physics understanding throughout.
Understanding of the scientific ideas is detailed and fully developed. (AO1)
Presents an explanation that has a well-developed structure which is clear,
coherent and logical. (AO1)

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, or the bottom, of that level.
0 No rewardable material
Level 1 |[1-2 Additional guidance Possible candidate responses
isolated facts, particles are moving
statements from either
section
Level2 |3-4 Additional guidance Possible candidate responses
limited explanation of | particles are moving
both sections and collide more
OR
detailed explanation of | particles in a gas are moving freely
one section colliding with the walls of the container

thealevelphysicstutor.com

PMT
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Level 3

5-6

Additional guidance

detailed explanation
from both sections

Possible candidate responses

particles in a gas are moving freely,
colliding with the walls of the container

as the volume decreases (rate of)
collisions increases

(Total for question 7 = 13 marks)

thealevelphysicstutor.com
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PMT

Questio | Answer Mark
n
8(a) The only correct answer is B (1)
AO1.1
A, Cand D are not correct because they do not add up to the
current entering the junction AND they do not equal the current
coming from the battery
Question | Answer Additional guidance Mark
8(b)(i) voltmeter in parallel with (1)
resistors (1) AO1.2
one voltmeter connection in each
shaded region
Question | Answer Additional guidance Mark
8(b)(ii) 36(.4) (mA) (1) allow 36 to 37 inclusive (1
AO3.2
may be seen in table in Figure 22
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Question | Answer Additional guidance Mark
8(b)(iii) allow substitution and (3)
rearrangement in either order AO2.1
substitution into V=R (1)
6(.00) =9.1 (x 103) x R accept 18.2/2 or 27.3/3 or
(36 to 37)/4 in place of 9.1
allow substitution of correct
values into a visible, incorrectly
rearranged algebraic equation
for this mark only
rearrangement (1)
(R=) 6(.00) (R=)V
9.1 (x 1073) I
evaluation (1)
660 (Q) allow values that round to 660
e.g. 659.3
award full marks for the correct
answer without working.
value rounding to 660 to any
other power of 10 scores 2
marks
Question | Answer Additional guidance Mark
8(b)(iv) an explanation linking: (3)
AO3.2
(total) resistance increases (1)

PMT
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(because) current decreases

(1)

(and) voltage stays the same

(1)

fewer paths for the current

resistance calculations
supporting increasing resistance

P=9.0x230
evaluation (1)

2100 (W)

allow values that round to 2100
(W) e.g. 2070 (W)

award full marks for the correct
answer without working

Question | Answer Additional guidance Mark
8(c) substitution (1) (2)
AO2.1

(Total for question 8 = 11 marks)

PMT
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Question | Answer Additional guidance Mark

9(a) allow substitution and (3)
rearrangement in either order AO2.1

substitution (1)

8.96 = 14.1 allow substitution of correct
values into a visible, incorrectly

rearranged algebraic equation

for this mark only

rearrangement (1)

(V =)141 (V=)m
8.96 p
evaluation (1)
(V =) 1.57 (cm3) accept numbers that round to
1.57
allow 1.6

award full marks for the correct
answer without working

allow 1.6 or answers rounding
to 1.57 to any other power of 10
scores 2 marks
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(Q=)60 (x 103)x 2.26 (x 10°)
evaluation (1)

1.36 x 10° (J)

136 000 (J)
135 600 (J)

accept numbers that round to
1.4 x10°())

award full marks for the correct
answer without working

any answer rounding to 1.4 to
any other power of 10 scores 1
mark

Question | Answer Additional guidance Mark
9(b) an explanation linking: (2)
AO1.1
density of solid is greater (than | solids are denser
density of liquid) (1)
(because) distance between accept in solids, particles are
particles in solid is less (than closer
distance between particles in
liquid) (1) accept in solids, there are more
particles per unit volume /
particles are more (tightly)
packed
Question | Answer Additional guidance Mark
9(c) substitutioninto Q=mxL (1) (2)
AO2.1

PMT



Edexcel GCSE - Paper 2 1PhO 2 - June 2024 - Mark Scheme - Question Paper PMT

thealevelphysicstutor.com

procedures is not fully detailed and/or developed. (AO1)

coherent and logical with minor steps missing. (AO1)

Question | Indicative content Mark
9(d) Answers will be credited according to candidate's (6)
deployment of knowledge and understanding of the material AO1.2
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.
AO1
e jcemeltsat0 °C
e water boils at 100 °C
e (to 1 minute temperature of ice rising
e 1to 7 minutes ice melting
e 1to 7 minutes energy supplied is used to increase (potential)
energy of ice particles
e 1 to 7 minutes energy supplied is used to break bonds (between
ice particles)
e 7 to about 15 minutes temperature of water rising
e 7 toabout 15 minutes energy supplied is used to increase (kinetic)
energy of water particles
e about 15 to 20 minutes water boiling
e about 15 to 20 minutes energy supplied is used to break bonds
(between water particles)
Level Mark Descriptor
0 e No rewardable material.
Level 1 | 1-2 e Demonstrates elements of physics understanding, some of which is inaccurate.
Understanding of scientific, enquiry, techniques and procedures lacks detail. (AO1)
e Presents a description which is not logically ordered and with significant gaps. (AO1)
Level 2 | 3-4 e Demonstrates physics understanding, which is mostly relevant but may include

some inaccuracies. Understanding of scientific ideas, enquiry, techniques and

e Presents a description of the procedure that has a structure which is mostly clear,

PMT
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Level 3 | 5-6 Demonstrates accurate and relevant physics understanding throughout.
Understanding of the scientific ideas, enquiry, techniques and procedures is detailed
and fully developed. (AO1)

Presents a description that has a well-developed structure which is clear, coherent
and logical. (AO1)

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, or the
bottom, of that level.
0 No rewardable material
Level | 1-2 Additional guidance Possible candidate responses
1 . .
limited description temperature of ice/solid increases
including isolated facts for | OR
any section ice melts
OR
water boils
Level | 3-4 Additional guidance Possible candidate responses
2
limited description temperature of ice/solid increases for 1
relating knowledge and minute
understanding to AND
interpretation of graph in | temperature of the water increases
one section plus an
isolated fact
Level | 5-6 Additional guidance Possible candidate responses
3
detailed description temperature of ice/solid increases for 1
relating knowledge and minute
understanding to AND
interpretation of graph in | ice melting while 0 °C for 6 minutes
two sections plus an AND
isolated fact water boils

(Total for question 9 = 13 marks)

thealevelphysicstutor.com
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(force =) 4.8 (x 107) x 1.2 (x 107°)
evaluation (1)
576 (N)

their evaluation rounded to 2sf

(1)

580 (N)

award full marks for the
correct answer (580) without
working

award 1 mark for 5.76 to any
other power of ten

award 2 marks for 5.8 to any
other power of ten

Question | Answer Mark
10(a) Q)
B AO3.1
This shows the only direction normal to surface, acting towards
surface
Question | Answer Additional guidance Mark
10(b) substitution (1) 3)
AO2.1
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74 - 104 (x 100)
104

evaluation (1)

()29 (%)

104 - 74 (x 100)
104

any number rounding to (-
)29(%)
e.g. (-)28.8(%)

award full marks for the correct
answer without working

award 1 mark for (-)0.29 OR
(-)0.288

Question | Answer Additional guidance Mark
10(c)(i) a description including: (2)
. . , ' AO3.2
pressure increases as height negative correlation
decreases (1)
OR
as height increases pressure
decreases (1)
non-linear (1) implication of non-linear e.g.
curved OR not proportional OR
gradient increases as height
increases OR gradient decreases
as pressure increases
Question | Answer Additional guidance Mark
10(c)(ii) accept any answer from 30 to (1)
34 (kPa) (1) A03.2
Question | Answer Additional guidance Mark
10(c)(iii) | substitute into % calculation (2)
(1) AO2.1

PMT
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award 1 mark for (-)40(.54) (%)
or
()41 (%)

award 1 mark for 71 (%)

an explanation linking:

density decreases as height
increases (1)

with

(because) particles are further
apart (higher up) (1)

accept reverse arguments

density decreases as you go
higher

accept fewer particles per unit
volume

accept particles more spaced
out

Question | Answer Additional guidance Mark
10(d) ignore gravity (2)
AO3.2

Pearson Education Limited. Registered company number 872828
with its registered office at 80 Strand, London, WC2R ORL, United Kingdom

(Total for question 10 = 11 marks)
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