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3. Marking points

3.1

3.2

3.3

3.4

Marking of lists

This applies to questions requiring a set number of responses, but for which students have
provided extra responses. The general principle to be followed in such a situation is that ‘right +
wrong = wrong’.

Each error / contradiction negates each correct response. So, if the number of error /
contradictions equals or exceeds the number of marks available for the question, no marks can be
awarded.

However, responses considered to be neutral (indicated as * in example 1) are not penalised.

Example 1: What is the pH of an acidic solution?

[1 mark]
Student Response Marks
awarded
1 green, 5 0
2 red*, 5 1
3 red*, 8 0
Example 2: Name two planets in the solar system.
[2 marks]
Student Response Marks awarded
1 Neptune, Mars, Moon 1
2 Neptune, Sun, Mars, 0
Moon

Use of chemical symbols / formulae

If a student writes a chemical symbol / formula instead of a required chemical name, full credit can
be given if the symbol / formula is correct and if, in the context of the question, such action is
appropriate.

Marking procedure for calculations

Marks should be awarded for each stage of the calculation completed correctly, as students are
instructed to show their working. Full marks can, however, be given for a correct numerical
answer, without any working shown.

Interpretation of ‘it’

Answers using the word ‘it’ should be given credit only if it is clear that the ‘it’ refers to the correct
subject.
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3.5

3.6

3.7

3.8

3.9

3.10

4.

Errors carried forward

Any error in the answers to a structured question should be penalised once only.

Papers should be constructed in such a way that the number of times errors can be carried forward
is kept to a minimum. Allowances for errors carried forward are most likely to be restricted to
calculation questions and should be shown by the abbreviation ecf in the marking scheme.

Phonetic spelling

The phonetic spelling of correct scientific terminology should be credited unless there is a possible
confusion with another technical term.

Brackets

(.....) are used to indicate information which is not essential for the mark to be awarded but is
included to help the examiner identify the sense of the answer required.

Allow

In the mark scheme additional information, ‘allow’ is used to indicate creditworthy
alternative answers.

Ignore

Ignore is used when the information given is irrelevant to the question or not enough to gain the
marking point. Any further correct amplification could gain the marking point.

Do not accept

Do not accept means that this is a wrong answer which, even if the correct answer is given as
well, will still mean that the mark is not awarded.

Level of response marking instructions

Extended response questions are marked on level of response mark schemes.
¢ Level of response mark schemes are broken down into levels, each of which has a descriptor.
e The descriptor for the level shows the average performance for the level.

e There are two marks in each level.

Before you apply the mark scheme to a student’s answer, read through the answer and annotate it
(as instructed) to show the qualities that are being looked for. You can then apply the mark scheme.
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Step 1: Determine a level

Start at the lowest level of the mark scheme and use it as a ladder to see whether the answer meets
the descriptor for that level. The descriptor for the level indicates the different qualities that might be
seen in the student’s answer for that level. If it meets the lowest level then go to the next one and
decide if it meets this level, and so on, until you have a match between the level descriptor and the
answer.

When assigning a level you should look at the overall quality of the answer. Do not look to penalise
small and specific parts of the answer where the student has not performed quite as well as the rest.
If the answer covers different aspects of different levels of the mark scheme you should use a best
fit approach for defining the level.

Use the variability of the response to help decide the mark within the level, ie if the response is
predominantly level 2 with a small amount of level 3 material it would be placed in level 2 but be
awarded a mark near the top of the level because of the level 3 content.

Step 2: Determine a mark

Once you have assigned a level you need to decide on the mark. The descriptors on how to
allocate marks can help with this.

The exemplar materials used during standardisation will help. There will be an answer in the
standardising materials which will correspond with each level of the mark scheme. This answer will
have been awarded a mark by the Lead Examiner. You can compare the student’'s answer with the
example to determine if it is the same standard, better or worse than the example. You can then
use this to allocate a mark for the answer based on the Lead Examiner’s mark on the example.

You may well need to read back through the answer as you apply the mark scheme to clarify points
and assure yourself that the level and the mark are appropriate.

Indicative content in the mark scheme is provided as a guide for examiners. It is not intended to be
exhaustive and you must credit other valid points. Students do not have to cover all of the points
mentioned in the indicative content to reach the highest level of the mark scheme.

You should ignore any irrelevant points made. However, full marks can be awarded only if there are
no incorrect statements that contradict a correct response.

An answer which contains nothing of relevance to the question must be awarded no marks.
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. . . AO /
Question Answers Extra information Mark Spec. Ref.
01.1 biofuel 1 AO1

6.1.3
geothermal 1
01.2 it is predictable 1 AO1
6.1.3
01.3 2.8 MW 1 AO2
6.1.3
01.4 any two from: 2 AO1
e visual pollution 6.1.3
e noise pollution
e dangerous to birds
e may lower house prices
01.5 Level 2: Relevant points (reasons / causes) are identified, given in 34 AO3
detail and logically linked to form a clear account. 6.1.3
Level 1: Points are identified and stated simply, but their relevance 1-2
is not clear and there is no attempt at logical linking.
No relevant content 0
Indicative content
e less fossil fuel burnt
e more nuclear fuel used
e more renewables used
¢ gas remained the same
e less carbon dioxide released
¢ less greenhouse gases
¢ less global warming
e less acid rain
¢ less environmental pollution
¢ more hazardous waste produced (nuclear)
e the percentage generated by coal has decreased 8%
¢ the percentage generated by renewables has increased by 6%
¢ the percentage generated by nuclear has increased by 2%
Total ‘ 10 ‘
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_ . . AO /
Question Answers Extra information Mark Spec. Ref.
02.1 the store of chemical energy in 1 AO1
the battery has reduced 6.2.4.2

02.2 an answer of 7.254 scores 2
marks
P =3.90 x 1.86 1 AO2
6.2.4.1
P=7.254 allow 7.25 or 7.3 1 AO2
6.2.4.1
w 1 AO1
6.2.4.1
02.3 comparison with compact AO3
power source 6.2.4.2
5 times as many charges 1
(only) twice the mass allow (only) twice as heavy as 1
the compact
comparison with the high
capacity power source
although half the number of 1
charges
(only) one third the mass allow (only) a third as heavy as 1
the high capacity
or
cal_culation of charge / mass allow mass / charge ratio
ratio for large power source 200
5 =
- > 5
200 @)
=0.025 (1) allow 40
calculation of charge / mass allow mass / charge ratio
ratio for high capacity and
compact power sources (1)
charge / mass ratio greatest for | allow lowest mass / charge ratio
large source (1)
Total 8 |
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_ . . AO /
Question Answers Extra information Mark Spec. Ref.
03.1 an answer of 1960 scores 2 AO2

marks 6.1.1.2
E, =50 x9.8x4.0 1
E, = 1960 (J) allow an answer rounded to 1
2000 (J)
allow a maximum of 1 mark if
g =10 N/kg is used
03.2 an answer of 1225 scores 2 AO2
marks 6.1.1.2
Ec=0.5x 50 x 7° 1
Ex = 1225 (J) allow 1200 or 1230 (J) 1
03.3 some energy is wasted 1 AO2
6.1.2.1
the g.p.e of the girl is not zero 1
03.4 reduces the amount of friction do not accept reference to 1 AO2
friction between the wheels and 6.1.2.1
the ramp
so more energy is usefully allow less energy is wasted 1 AO1
transferred or less heating 6.1.2.1
greater kinetic energy 1 AO2
6.1.2.1
Total 9 |
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. , : AO/
Question Answers Extra information Mark Spec. Ref,
04.1 (casing is) not made of metal allow (casing is) made of plastic 1 AO3
allow they are double insulated 6.2.3.2
little / no chance of electric 1
shock
04.2 charge flow = current x time allow the equation given in 1 AO1
symbols 6.2.1.2
04.3 Q=2.95x%x60 an answer of 177 scores 2 1 AO2
marks 6.2.1.2
Q=177 (C) allow 180 (C) 1
AO1
04.4 straight line with a different must go through the first and 1 6.2.1.4
positive gradient third quadrant
straight line with positive 1
gradient through the origin
04.5 — 1 AO1
6.2.1.1
04.6 the particles vibrate about a allow the particles are in a 1 AO1
fixed position regular regular arrangement 6.3.1.1
arrangement
(the particles change) to being allow correct description of 1
free to move around translational kinetic energy
04.7 an answer of 100 000 000 AO2
scores 3 marks 6.3.2.3
L =200 000 (J/kg) 1
E = 500 x 200 000 allow 1 x 10°(J) 1
E = 100 000 000 (J) allow correct calculation for 1
incorrect conversion or no
conversion of L for 2 marks
Total | 13 |

10
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] . : AO/
Question Answers Extra information Mark Spec. Ref,
05.1 gamma 1 AO1

6.4.2.1
05.2 alpha 1 AO1
6.4.2.1
05.3 gamma 1 AO1
6.4.2.1
05.4 b b AO2
- numbper numper 6412
isotope of of
neutrons pl’OtOﬂS
uranium-238 146 92 1
thorium-234 144 90 1
05.5 an answer of 50 400 000 scores AO2
3 marks 6.3.2.2
AB=80°C 1
E =150 x 4200 x 80 1
E =50 400 000 (J) allow 50 000 000 (J) 1
allow max 2 marks for correct
calculation using incorrect value
of AB
allow 1 mark for correct
calculation using 8 = 20
or 8=100
Total | 8 |

11
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. . : AO /
Question Answers Extra information Mark Spec. Ref.
06.1 electron 1 AO1

6.4.1.3
atom 1 5.1.1.3
nucleus 1
orbit 1
06.2 positive charge is provided by 1 AO1
protons 6.4.1.2
6.4.1.3
(every atom of the same do not accept same number of 1
element contain the) same protons and neutrons
number of protons
ignore reference to electrons
06.3 an answer of 21 000 000 scores AO2
2 marks 6.4.1.3
_ 7 allow any correct method of 1
V=300 00 000 x (m) determining 7% of 300 000 000
v = 21 000 000 (m/s) allow 2.1 x 10 (m/s) 1
06.4 an answer in the range 1.4 x AO2
10"%t0 1.6 x 107*° scores 2 6.4.1.1
marks
r=6x25x10™" allow a ratio in the range of 5.7— 1
6.3 or measurements that would
give this range, correctly
substituted
r=15x10"(m) allow 1.4 x 10 t0 1.6 x 107*° 1
their ratio x 2.5 x 107" correctly
calculated scores 1 mark

Total | 10 |

12
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: AO/
Question Answers Mark Spec. Ref.
07.1 Level 3: The method would lead to the production of a valid 5-6 AO1
outcome. All key steps are identified and logically sequenced. 6.3.1.1

Level 2: The method would not necessarily lead to a valid 34

outcome. Most steps are identified, but the method is not fully
logically sequenced.

Level 1: The method would not lead to a valid outcome. Some 1-2
relevant steps are identified, but links are not made clear.

No relevant content 0

Indicative content

e measure mass
use a top pan balance or scales

part fill a measuring cylinder with water
measure initial volume

place object in water

measure final volume

volume of object = final volume - initial volume

fill a displacement / eureka can with water

water level with spout

place object in water

collect displaced water

measuring cylinder used to determine volume of displaced water

e use of:
mass

volume

density =

13
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_ . : AO /
Question Answers Extra information Mark Spec. Ref.
07.2 all y-axis values correct allow 1 mark for two correct 2 AO2
(minimum of 3) values 6.3.1.1
all bars drawn to the correct allow 1 mark for two correct bars 2
height allow £ %2 small square
07.3 an answer of 80 scores 2 marks AO3
6.3.1.1
(1120 - 960) ignore + and / or — signs 1
2
= 80 (kg/m°) an answer of 160 scores 1 mark 1
Total | | 12 |

14
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3. Marking points

3.1 Marking of lists
This applies to questions requiring a set number of responses, but for which students have
provided extra responses. The general principle to be followed in such a situation is that ‘right +
wrong = wrong’.
Each error / contradiction negates each correct response. So, if the number of error /
contradictions equals or exceeds the number of marks available for the question, no marks can be

awarded.

However, responses considered to be neutral (indicated as * in examples 1 and 2) are not
penalised.

Example 1: What is the pH of an acidic solution?

3.2

3.3

3.4

[1 mark]
Student Response Marks
awarded
1 green, 5 0
2 red*, 5 1
3 red*, 8 0
Example 2: Name two planets in the solar system.
[2 marks]
Student Response Marks awarded
1 Neptune, Mars, Moon* 1
2 Neptune, Sun, Mars 0

Use of chemical symbols / formulae

If a student writes a chemical symbol / formula instead of a required chemical name, full credit can
be given if the symbol / formula is correct and if, in the context of the question, such action is
appropriate.

Marking procedure for calculations

Marks should be awarded for each stage of the calculation completed correctly, as students are
instructed to show their working. Full marks can, however, be given for a correct numerical
answer, without any working shown.

Interpretation of ‘it’

Answers using the word ‘it’ should be given credit only if it is clear that the ‘it’ refers to the correct
subject.
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3.5

3.6

3.7

3.8

3.9

3.10

4.

Errors carried forward

Any error in the answers to a structured question should be penalised once only.

Papers should be constructed in such a way that the number of times errors can be carried forward
is kept to a minimum. Allowances for errors carried forward are most likely to be restricted to
calculation questions and should be shown by the abbreviation ecf in the marking scheme.

Phonetic spelling

The phonetic spelling of correct scientific terminology should be credited unless there is a possible
confusion with another technical term.

Brackets

(.....) are used to indicate information which is not essential for the mark to be awarded but is
included to help the examiner identify the sense of the answer required.

Allow

In the mark scheme additional information, ‘allow’ is used to indicate creditworthy
alternative answers.

Ignore

Ignore is used when the information given is irrelevant to the question or not enough to gain the
marking point. Any further correct amplification could gain the marking point.

Do not accept

Do not accept means that this is a wrong answer which, even if the correct answer is given as
well, will still mean that the mark is not awarded.

Level of response marking instructions

Extended response questions are marked on level of response mark schemes.

e Level of response mark schemes are broken down into levels, each of which has a descriptor.
e The descriptor for the level shows the average performance for the level.

e There are two marks in each level.

Before you apply the mark scheme to a student’s answer, read through the answer and annotate it
(as instructed) to show the qualities that are being looked for. You can then apply the mark scheme.

Step 1: Determine a level

Start at the lowest level of the mark scheme and use it as a ladder to see whether the answer meets
the descriptor for that level. The descriptor for the level indicates the different qualities that might be
seen in the student’s answer for that level. If it meets the lowest level then go to the next one and
decide if it meets this level, and so on, until you have a match between the level descriptor and the
answer.
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When assigning a level you should look at the overall quality of the answer. Do not look to penalise
small and specific parts of the answer where the student has not performed quite as well as the rest.
If the answer covers different aspects of different levels of the mark scheme you should use a best
fit approach for defining the level.

Use the variability of the response to help decide the mark within the level, i.e. if the response is
predominantly level 2 with a small amount of level 3 material it would be placed in level 2 but be
awarded a mark near the top of the level because of the level 3 content.

Step 2: Determine a mark

Once you have assigned a level you need to decide on the mark. The descriptors on how to
allocate marks can help with this.

The exemplar materials used during standardisation will help. There will be an answer in the
standardising materials which will correspond with each level of the mark scheme. This answer will
have been awarded a mark by the Lead Examiner. You can compare the student’s answer with the
example to determine if it is the same standard, better or worse than the example. You can then
use this to allocate a mark for the answer based on the Lead Examiner’s mark on the example.

You may well need to read back through the answer as you apply the mark scheme to clarify points
and assure yourself that the level and the mark are appropriate.

Indicative content in the mark scheme is provided as a guide for examiners. It is not intended to be
exhaustive and you must credit other valid points. Students do not have to cover all of the points
mentioned in the indicative content to reach the highest level of the mark scheme.

You should ignore any irrelevant points made. However, full marks can be awarded only if there are
no incorrect statements that contradict a correct response.

An answer which contains nothing of relevance to the question must be awarded no marks.
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. . : AO/
Question Answers Extra information Mark Spec. Ref. ID
01.1 LED 1 AO1l.1 A
AOLlin
isolation
6.2.1.1
01.2 the same as 1 AO1.1 G
6.2.1.2
01.3 an answer of 600 (thousand) or AO2.2 G
600 000 scores 2 marks
6.2.1.2
two correct readings from the 1 WS 3.2
graph scores 1 mark
1500 — 900 allow a range of 1480 to 1520
and a range of 880 to 920 1
600 (thousand) allow an answer in the range of
560 (thousand) to 640
(thousand) consistent with their
allowed readings
01.4 repeat the experiment using 1 AO3.3a A
exactly the same method
6.2.1.2
01.5 an answer of 0.016 (W) scores 2 AO2.1 E
marks
power = 0.80 x 0.020 1 6.2.4.1
WS 3.3
power = 0.016 (W) 1
01.6 power = (current)? x resistance 1 AO1.1 A
AOLlin
isolation
6.2.4.1
01.7 _ 1 AO1l.1 E
temperature increases
6.1.1.1
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01.8 an answer of 3.6 (C) scores 2 AO2.1 E
marks
Q =0.020 x 180 1 6.2.1.2
WS 3.3
Q=3.6(C) 1
Total 11
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Question Answers Extra information Mark AO/ ID
Spec. Ref.
02.1 the brightness of the lamp 1 AO3/3a A
6.1.3c
WS 2.2
02.2 Zero error 1 AO3/3b A
6.1.3c
WS 3.7
02.3 C 1 AO3/1b A
6.1.3c
WS 3.7
02.4 10.0 allow 10 1 AO3/1a G
6.1.3c
WS 3.5
02.5 an answer of 0.12 or 12% AO2.1 E
scores 2 marks
6.1.2.2
0.96 1
8.0
=0.12 allow 12% 1
02.6 replenished 1 AO1.1 G
in isolation
6.1.3b
02.7 an answer of 15 000 (J) scores AO2.1 E
3 marks
6.2.4.2
E =490 x 31 1
E=15190 allow 15 200 if correct 1
substitution is seen
E =15 000 (J) allow an answer to 2 s.f. 1
consistent with their calculated
value of E using E=QV
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02.8

less fossil fuel is burned

AQO3.2a A

6.1.3e

Total

11

10
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Question Answers Extra information Mark AO/ ID
Spec. Ref.
03.1 they changed direction allow 1 AO 1/1 E
deflected/reflected/repelled
6.4.1.3
03.2 an answer of 0.000 03 (nm) or AO2/2 E
3.0 x 10 (nm) scores 2 marks
6.4.1.1
diameter = 0.18
1AMEer= 5000 1
=0.000 030 (nm) allow 3.0 x 10® (nm) 1
03.3 A 1 AO 1/1 A
6.4.1.1
03.4 1100 (°C) 1 AO3/2b G
6.3.2.3
03.5 8 (minutes) allow 12 (minutes) 1 AQO3/2b G
6.3.2.3
03.6 the rate of change of 1 AO3/1la A
temperature of the gold
6.1.1.3,
6.3.2.2
Total 7

11
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Question Answers Extra information Mark AO/ ID
Spec. Ref.
04.1 234 1 AO1/1 A
91 Pa
6.4.1.2
04.2 points correctly plotted to within 1 AO2.2 E
1 mm
6.4.2.3
a curved line of best fit passing | ignore any line beyond 200 1 WS 3.2
within 1 mm of all 5 points seconds
04.3 70 (s) allow an answer between 65 1 AO2/2 E
and 75 (s)
6.4.2.3
allow an answer consistent with WS 3.5
their drawn line
04.4 70 (s) allow an answer between 65 1 AO3/2b E
and 75 (s)
6.4.2.3
allow their answer to question
04.3
04.5 beta 1 AO1.1 A
6.4.2.1
04.6 articles in scientific journals are | allow articles in scientific 1 AO1l.1 E
peer reviewed journals are based on
evidence/data 6.4.2.4
WS 1.6
allow newspaper articles may be
oversimplified/inaccurate/biased
Total 7

12
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Question Answers Extra information Mark AO/ ID
Spec. Ref.
05.1 to stop the metal case of the 1 AO1.1 A
toaster becoming live if a fault
occurs 6.2.3.2
05.2 yellow 1 AO1l.1 G
AOlin
brown 1 isolation
blue 1 6.2.3.2
05.3 an answer of 102 000 (J) scores AO2.1 E
2 marks
6.2.4.2
E =850 x120 1 6.1.1.4
WS 3.3
E =102 000 (J) 1
05.4 elastic potential 1 AO1.1 G
kinetic 1 6.1.1.1
05.5 gravitational potential energy = allow gpe 1 AO1.1 E
mass x gravitational field AOlin
strength x height isolation
or 6.1.1.2
E,=mgh
allow any correct
re-arrangement
05.6 an answer of 0.10 (m) scores 3 AO2.1 E
marks
6.1.1.2
0.049=0.050 x 9.8 xh 1 WS 3.3
h= 0.049
~ 0.050 x9.8 1
h=0.10 (m) 1
Total 12

13
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AO/
Question Answers Extra information Mark Spec. ID
Ref.
06.1 ammeter in series with the 1 AO1/1 A
resistor, voltmeter in parallel
with the resistor 6.2.1.4
RP 16
WS 2.4
06.2 current decreased ignore slows down 1 AO1/1 E
6.2.1.3
RP 16
WS 3.6
06.3 reverse the connections to the allow battery for cell 1 AO1/2 E
cell
allow reverse the cell 6.2.1.3
RP 16
WS 2.2
06.4 (directly) proportional do not allow inversely 1 AO1/2 G
proportional
6.2.1.3
do not allow indirectly RP 16
proportional WS 3.5
06.5 potential difference = current x allow voltage for potential 1 AO1/1 E
resistance difference
6.2.1.3
or RP 16
WS 3.3
V=IR
allow any correct
re-arrangement
06.6 an answer of 25 (Q) scores 3 AO2/1 E
marks
6.2.1.3
3.0=0.12xR 1 RP 16
WS 3.3
_ 3.0
R=0812 1
R=25(Q) 1
Total 8

14
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Question Answers Extra information Mark AO F/zsfpec- ID
07.1 pressure decreased 1 AO2.1 E
because molecules have less allow less speed/velocity 1 6.3.3.1
(kinetic) energy
so fewer collisions (with the allow collide with less force 1
wall/container each second)
allow less force on the walls
07.2 an answer of 0.0021(212121...) AO2.1 E
scores 3 marks
6.3.2.2
0.70=m x 330 1 6.1.1.3
or
700 = m x 330 000
_0.70 allow correct rearrangement 1
M=330 using converted value(s) of E to
or J and/or L to J/kg
m = 700
330 000
m = 0.0021 (kg) allow 0.0021(212121...) 1
allow correct calculation using
converted value(s) of E and/or L
3 marks can only be awarded
for m =0.0021(212121...) (kg)
07.3 2 AQO3/2b E
Substance Solid Liquid Gas
6.3.1.1
Oxygen v
Nitrogen v
Carbon dioxide v
2 correct answers scores 1 mark.
if more than one tick in a row, neither can score a mark

15
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07.4

Level 3: Relevant points (reasons/causes) are identified, given in
detail and logically linked to form a clear account.

Level 2: Relevant points (reasons/causes) are identified, and there

are attempts at logical linking. The resulting account is not fully clear.

Level 1: Points are identified and stated simply, but their relevance is
not clear and there is no attempt at logical linking.

No relevant content

Indicative content

cooling

e as the argon cools the patrticles slow down

particles in a liquid move slower than particles in a gas
particles in a solid move slower than particles in a liquid
as the liquid/solid cools the particles get closer together
as the liquid/solid cools the density increases

gas to liquid

e particles change from being spread apart to touching each other

o particles will (collide with other particles more often and) change
direction more often

liquid to solid

e particles change from a random arrangement to a regular pattern
e particles change from moving freely to fixed positions

e particles change from moving freely/randomly to vibrating

explanation

e (internal) energy (of the argon) decreases

o (kinetic) energy (of the particles) decreases with temperature

e (potential) energy (of the particles) changes with change of state
(of the argon)

o forces between particles in a gas are negligible/zero

e attractive forces act between atoms when they are close to

each other

e attractive forces between patrticles are stronger in a solid than in

a liquid

to access level 3 there must be an explanation of changes to
arrangement and movement of particles during either cooling or a
change of state

AO1.1 E

6.3.1.2

Total

14

16
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3. Marking points

31

3.2

3.3

3.4

Marking of lists

This applies to questions requiring a set number of responses, but for which students have
provided extra responses. The general principle to be followed in such a situation is that ‘right +
wrong = wrong’.

Each error / contradiction negates each correct response. So, if the number of error /
contradictions equals or exceeds the number of marks available for the question, no marks can be
awarded.

However, responses considered to be neutral (indicated as * in example 1) are not penalised.

Example 1: What is the pH of an acidic solution?

thealevelphysicstutor.com

[1 mark]
Student Response Marks
awarded
1 green, 5 0
2 red*, 5 1
3 red*, 8 0
Example 2: Name two planets in the solar system.
[2 marks]
Student Response Marks awarded
1 Neptune, Mars, Moon 1
2 Neptune, Sun, Mars, 0
Moon

Use of chemical symbols / formulae

If a student writes a chemical symbol / formula instead of a required chemical name, full credit can
be given if the symbol / formula is correct and if, in the context of the question, such action is
appropriate.

Marking procedure for calculations

Marks should be awarded for each stage of the calculation completed correctly, as students are
instructed to show their working. Full marks can, however, be given for a correct numerical
answer, without any working shown.

Interpretation of ‘it’

Answers using the word ‘it’ should be given credit only if it is clear that the it’ refers to the correct
subject.
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3.5 Errors carried forward
Any error in the answers to a structured question should be penalised once only.
Papers should be constructed in such a way that the number of times errors can be carried forward
is kept to a minimum. Allowances for errors carried forward are most likely to be restricted to
calculation questions and should be shown by the abbreviation ecf in the marking scheme.

3.6 Phonetic spelling

The phonetic spelling of correct scientific terminology should be credited unless there is a possible
confusion with another technical term.

3.7 Brackets

(.....) are used to indicate information which is not essential for the mark to be awarded but is
included to help the examiner identify the sense of the answer required.

3.8 Allow

In the mark scheme additional information, ‘allow’ is used to indicate creditworthy
alternative answers.

3.9 Ignore

Ignore is used when the information given is irrelevant to the question or not enough to gain the
marking point. Any further correct amplification could gain the marking point.

3.10 Do not accept

Do not accept means that this is a wrong answer which, even if the correct answer is given as
well, will still mean that the mark is not awarded.

4. Level of response marking instructions

Extended response questions are marked on level of response mark schemes.

¢ Level of response mark schemes are broken down into levels, each of which has a descriptor.
e The descriptor for the level shows the average performance for the level.

e There are two marks in each level.

Before you apply the mark scheme to a student’s answer, read through the answer and annotate it
(as instructed) to show the qualities that are being looked for. You can then apply the mark scheme.

Step 1: Determine a level

Start at the lowest level of the mark scheme and use it as a ladder to see whether the answer meets
the descriptor for that level. The descriptor for the level indicates the different qualities that might be
seen in the student’s answer for that level. If it meets the lowest level then go to the next one and
decide if it meets this level, and so on, until you have a match between the level descriptor and the
answer.
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When assigning a level you should look at the overall quality of the answer. Do not look to penalise
small and specific parts of the answer where the student has not performed quite as well as the rest.
If the answer covers different aspects of different levels of the mark scheme you should use a best
fit approach for defining the level.

Use the variability of the response to help decide the mark within the level, ie if the response is
predominantly level 2 with a small amount of level 3 material it would be placed in level 2 but be
awarded a mark near the top of the level because of the level 3 content.

Step 2: Determine a mark

Once you have assigned a level you need to decide on the mark. The descriptors on how to
allocate marks can help with this.

The exemplar materials used during standardisation will help. There will be an answer in the
standardising materials which will correspond with each level of the mark scheme. This answer will
have been awarded a mark by the Lead Examiner. You can compare the student’s answer with the
example to determine if it is the same standard, better or worse than the example. You can then
use this to allocate a mark for the answer based on the Lead Examiner’s mark on the example.

You may well need to read back through the answer as you apply the mark scheme to clarify points
and assure yourself that the level and the mark are appropriate.

Indicative content in the mark scheme is provided as a guide for examiners. It is not intended to be
exhaustive and you must credit other valid points. Students do not have to cover all of the points
mentioned in the indicative content to reach the highest level of the mark scheme.

You should ignore any irrelevant points made. However, full marks can be awarded only if there are
no incorrect statements that contradict a correct response.

An answer which contains nothing of relevance to the question must be awarded no marks.
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. . . AO/
Question Answers Extra information Mark Spec. Ref.
01.1 both symbols correct and in the correct position 1 AO1
6.2.1.3
+ 6.2.1.4
(DT RPA 15
\
/V\
\_/ Wire
i / ]
. . v L | | ]
Crocodile C|1p ol et il i bt b el e sl bbb L
Length of wire
being tested Metre rule
01.2 the length of the wire being 1 AO1
tested 6.2.1.3
RPA 15
the resistance of the wire 1 AO1
6.2.1.3
RPA 15
mean p.d. = 0164017 +015 0'317 +015 1 AO2
6.2.1.3
mean p.d. = 0.16 (V) 1 RPA 15
01.5 R =0.32/0.50 1 AO2/1
6.2.1.3
R =0.64 (Q) 1 6.2.1.3
RPA 15
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01.6 power = 0.32 x 0.50 1 AO2
6.2.4.1
power = 0.16 (W) 1
01.7 charge flow = 0.50 x 17 1 AO2
6.2.1.2
8.5 (C) 1
01.8 a straight line through the origin 1 AO1/2
with a lower gradient 6.2.1.3
RPA 15
Total 12
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. . \ AO/
Question Answers Extra information Mark Spec. Ref.
02.1 contamination 1 AO1
6.4.2.4
02.2 2007-1992 = 15 allow an indication of the 1 AO2
student reading from 15 years 6.4.2.3
on the graph
35 (Bq) allow an answer between 34 1
and 36 (Bq)
02.3 12.5 (years) 1 AO2
6.4.2.3
02.4 12.5 (years) allow the same value as their 1 AO1
answer to 02.3 6.4.2.3
36 000 000 000 36
02.5 45 000 000 000 (x 100) allow 45 (x 100) 1 AC2
6.4.2.3
80 (%) 1
02.6 radioactive decay is a random 1 AO1
process 6.4.2.3
02.7 use long tongs to handle the 1 AO1
materials 6.4.2.4
02.8 peer review 1 AO1
6.4.2.4
Total 10
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. . \ AO/
Question Answers Extra information Mark Spec. Ref.
03.1 it can be replenished as it is 1 AO1
used 6.1.3
03.2 biomass — renewable all 3 correct 2 AO1
nuclear — Non-renewable 6.1.3
natural gas — Non-renewable
allow 1 mark for two correct
Energy resource | Renewable | Non-renewable || gnswers
Biomass <
MNuclear J
Natural gas J
03.3 kinetic answers must be in the correct 1 AO2
order 6.1.1.1
chemical 1
03.4 less energy is needed to heat 1 AO3
the house 6.1.2.1
1
the roof is a better insulator
03.5 E =26 000 x 30 1 AO2
6.1.1.4
780 000 (J) 1 6.2.4.2
03.6 efficiency = useful power output 1 AO1
total power input 6.1.2.2

10
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_ useful power output

03.7 15 = 1 AO2
o1 26000 6.1.2.2
useful power output = 26000 % 1
0.15
useful power output = 3900 (W) 1
03.8 sometimes it is not sunny/windy 1 AO3
6.1.3
so there’s more chance of 1
electricity being generated at
any time
OR
more electricity is generated (1)
which reduces the running costs
(of the eco-home) (1)
if no other mark scored, allow a
reference to reduced
greenhouse gas emissions or
reduced global warming for 1
mark
Total 15

1"
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. . . AO/
Question Answers Extra information Mark Spec. Ref.
04.1 at random speeds in random 1 AO1
directions 6.3.3.1
04.2 3rd thermometer ticked 1 AO2
6.3.2
04.3 to prevent (frost/cold) burns allow to prevent frostbite 1 AO3
6.3.2.2
or
to prevent injury from the cold
nitrogen
04.4 decreased 1 AO1
6.3.2.1
decreased 1 6.3.3.1
04.5 860 = 0.00320 x ¢ x 215 1 AO2/1
_ 860 4-5
©~ 0.00320 x 215 1
6.3.2.2
c = 1250 (J/kg°C) 1 6.1.1.3

12
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04.6 temperature stays the same 1 AO2
6.3.2.3
04.7 a change of state from liquid to 1 AO1
gas 6.3.2.3
04.8 1440 = 0.0072 x L 1 AO2
6.3.2.3
L= 1440 1
0.0072
L =200 000 (J/kg) 1
Total 13

13
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. . . AO/
Question Answers Extra information Mark Spec. Ref.
05.1 swap the blue wire and the allow connect the blue wire to 1 AO2

green and yellow wire the neutral pin and the yellow 6.2.3.2
and green wire to the earth pin.
allow swap the earth and neutral
wires
ignore the earth wire and neutral
wire are wrongly connected
05.2 230 (V) 1 AO1
6.2.3.1
50 (Hz) 1 6.2.3.2
05.3 0 (V) 1 AO1
6.2.3.2
05.4 — 1 AO1
L 1 6.2.1.1
05.5 the person could get an electric | allow so the person could be 1 AO3
shock electrocuted 6.2.3.2
because there is a current in the | allow because the person 1
person provides a connection (from the
washing machine) to earth
allow because there is a
potential difference across the
person

14
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05.6

the charge flows through the
earth wire (instead of the
person)

because the resistance of the
earth wire is much less than that
of a person

allow so the case does not
become live

allow so the fuse will break /
melt / blow

AQO3
6.2.3.2

Total

15
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. . . AO/
Question Answers Extra information Mark Spec. Ref.
06.1 A =206 1 AO2

6.4.2.2
06.2 Z=82 1 AO2
6.4.2.2
06.3 89 numbers must be in this order 1 AO2
6.4.2.2
39 1
06.4 electromagnetic waves 1 AO1
6.4.2.1

16
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Question

Answers

Mark

AO/
Spec. Ref.

06.5

Level 3: Relevant points (reasons/causes) are identified, given in
detail and logically linked to form a clear account.

AO1
6.4.1.2

Level 2: Relevant points (reasons/causes) are identified, and there
are attempts at logical linking. The resulting account is not fully

clear.

6.4.2.1
6.4.2.2

Level 1: Points are identified and stated simply, but their relevance
is not clear and there is no attempt at logical linking.

No relevant content

Indicative content

alpha radiation

an alpha particle is the same as a helium nucleus
alpha is the least penetrating

alpha is stopped by paper or skin

alpha has the shortest range in air

alpha will travel a few cm in air

because alpha is most ionising

because alpha has a charge of +2

beta radiation

a beta particle is an electron (emitted from the nucleus)
beta penetrates less than gamma and more than alpha
beta is stopped by a thin sheet of aluminium

beta has a shorter range than gamma

beta will travel up to 1m in air

because beta is more ionising that gamma and less ionising
than alpha

because beta has a charge of -1

gamma radiation

gamma radiation is an electromagnetic wave

gamma is the most penetrating

gamma is reduced/stopped by several cm of lead or thick
concrete

gamma has the largest range in air

gamma will travel very large distances in air

because gamma is least ionising

because is uncharged

to access level 3 the answer should compare alpha, beta and
gamma radiation and provide some explanation of their properties

Total

11

17



thealevelphysicstutor.com

paper-physics-1-8464-p-1/june-2021/june-2021



AQA Trilogy GCSE - Paper Physics 1 8464 P 1 - June 2021 - Mark Sche... - Question Paper

MARK SCHEME — GCSE COMBINED SCIENCE: TRILOGY - 8464/P/1F — JUNE 2021

3. Marking points

3.1

3.2

3.3

3.4

Marking of lists

This applies to questions requiring a set number of responses, but for which students have
provided extra responses. The general principle to be followed in such a situation is that ‘right +
wrong = wrong’.

Each error / contradiction negates each correct response. So, if the number of error /
contradictions equals or exceeds the number of marks available for the question, no marks can be
awarded.

However, responses considered to be neutral (indicated as * in example 1) are not penalised.

Example 1: What is the pH of an acidic solution?

thealevelphysicstutor.com

[1 mark]
Student Response Marks
awarded
1 green, 5 0
2 red*, 5 1
3 red*, 8 0
Example 2: Name two planets in the solar system.
[2 marks]
Student Response Marks awarded
1 Neptune, Mars, Moon 1
2 Neptune, Sun, Mars, 0
Moon

Use of chemical symbols / formulae

If a student writes a chemical symbol / formula instead of a required chemical name, full credit can
be given if the symbol / formula is correct and if, in the context of the question, such action is
appropriate.

Marking procedure for calculations

Marks should be awarded for each stage of the calculation completed correctly, as students are
instructed to show their working. Full marks can, however, be given for a correct numerical
answer, without any working shown.

Interpretation of ‘it’

Answers using the word ‘it’ should be given credit only if it is clear that the ‘it’ refers to the correct
subject.
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3.5

3.6

3.7

3.8

3.9

3.10

Errors carried forward

Any error in the answers to a structured question should be penalised once only.

Papers should be constructed in such a way that the number of times errors can be carried forward
is kept to a minimum. Allowances for errors carried forward are most likely to be restricted to
calculation questions and should be shown by the abbreviation ecf in the marking scheme.

Phonetic spelling

The phonetic spelling of correct scientific terminology should be credited unless there is a possible
confusion with another technical term.

Brackets

(.....) are used to indicate information which is not essential for the mark to be awarded but is
included to help the examiner identify the sense of the answer required.

Allow

In the mark scheme additional information, ‘allow’ is used to indicate creditworthy
alternative answers.

Ignore

Ignore is used when the information given is irrelevant to the question or not enough to gain the
marking point. Any further correct amplification could gain the marking point.

Do not accept

Do not accept means that this is a wrong answer which, even if the correct answer is given as
well, will still mean that the mark is not awarded.

Level of response marking instructions

Extended response questions are marked on level of response mark schemes.

o Level of response mark schemes are broken down into levels, each of which has a descriptor.
o The descriptor for the level shows the average performance for the level.

e There are two marks in each level.

Before you apply the mark scheme to a student’s answer, read through the answer and annotate it
(as instructed) to show the qualities that are being looked for. You can then apply the mark scheme.
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Step 1: Determine a level

Start at the lowest level of the mark scheme and use it as a ladder to see whether the answer meets
the descriptor for that level. The descriptor for the level indicates the different qualities that might be
seen in the student’s answer for that level. If it meets the lowest level then go to the next one and
decide if it meets this level, and so on, until you have a match between the level descriptor and the
answer.

When assigning a level you should look at the overall quality of the answer. Do not look to penalise
small and specific parts of the answer where the student has not performed quite as well as the rest.
If the answer covers different aspects of different levels of the mark scheme you should use a best
fit approach for defining the level.

Use the variability of the response to help decide the mark within the level, ie if the response is
predominantly level 2 with a small amount of level 3 material it would be placed in level 2 but be
awarded a mark near the top of the level because of the level 3 content.

Step 2: Determine a mark

Once you have assigned a level you need to decide on the mark. The descriptors on how to
allocate marks can help with this.

The exemplar materials used during standardisation will help. There will be an answer in the
standardising materials which will correspond with each level of the mark scheme. This answer will
have been awarded a mark by the Lead Examiner. You can compare the student’s answer with the
example to determine if it is the same standard, better or worse than the example. You can then
use this to allocate a mark for the answer based on the Lead Examiner’'s mark on the example.

You may well need to read back through the answer as you apply the mark scheme to clarify points
and assure yourself that the level and the mark are appropriate.

Indicative content in the mark scheme is provided as a guide for examiners. It is not intended to be
exhaustive and you must credit other valid points. Students do not have to cover all of the points
mentioned in the indicative content to reach the highest level of the mark scheme.

You should ignore any irrelevant points made. However, full marks can be awarded only if there are
no incorrect statements that contradict a correct response.

An answer which contains nothing of relevance to the question must be awarded no marks.
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Question

Answers Extra information

Mark

AO/
Spec. Ref.

01.1

the piece of limestone has an
irregular shape

AO1
6.3.1.1
RPA17

01.2

Level 2: The method would lead to the production of a valid
outcome. The key steps are identified and logically sequenced.

AO1
6.3.1.1

Level 1: The method would not lead to a valid outcome. Some
relevant steps are identified, but links are not made clear.

RPA17

No relevant content

Indicative content

add water to the displacement can until level with the spout
place the limestone in the water

avoid splashing water out of the displacement can

collect the displaced water in the beaker or measuring cylinder
measure the volume of the displaced water

using a measuring cylinder

OR

use the large measuring cylinder

part fill the measuring cylinder water

measure the initial volume on the measuring cylinder
submerge the limestone in the water

measure the final volume on the measuring cylinder
volume of limestone = final volume - initial volume

To access level 2 the answer must refer to submerging the
limestone in water and using the measuring cylinder.

01.3

. 155
density = 2

density = 2.5 (g/cm?)

AO2
6.3.1.1
RPA17
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01.4 kg/m?3 1 AO1
6.3.1.1
RPA17
01.5 bar drawn to 2.4 g/cm?® 1 AO2
6.3.1.1
RPA17
01.6 obsidian 1 AO3
6.3.1.1
RPA17
01.7 other types of rock may have allow not all rock types are 1 AO3
the same density as obsidian plotted on the bar chart 6.3.1.1
RPA17
01.8 4th box ticked 1 AO1
o 6.3.1.1
OQ o OO O
o o000 0
s 00
O 0 OO0
01.9 less than 1 AO3
6.3.1.1
Total 13
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) . , AO/
Question Answers Extra information Mark Spec. Ref.
02.1 kinetic answers must be in this order 1 AO1

6.1.1.1
chemical 1
02.2 gravitational potential energy 1 AO1
increases 6.1.1.1
02.3 Ep=50x%9.8x3.0 1 AO2
6.1.1.1
Ep = 1470 (J) allow 1500 (J) 1 6.1.1.2
02.4 1600 1 AO2
d=[2x%
spee 50
speed = 8 allow 8.0
1 AO2
m/s
1 AO1
6.1.1.1
6.1.1.2
02.5 energy has been transferred 1 AO3
from the athlete to the air 6.1.2.1
02.6 the rate at which the athlete 1 AO1
transfers energy 6.1.1.4
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02.7 more than answers must be in this order 1 AO1
6.1.1.4
less than 1
Total 12

10
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. . , AO/
Question Answers Extra information Mark Spec. Ref.
03.1 48% 1 AO1
6.2.1.1
03.2 the flow of electrical charge 1 AO1
6.2.1.2
03.3 all 4 components connected in a | allow a cell instead of a battery 1 AO3
series circuit 6.2.1.1
allow an LED or LDR symbol 6.2.2
instead of a lamp
ignore the + sign on the battery
symbol
03.4 decrease the resistance of the 1 AO1
variable resistor 6.2.1.3
03.5 P=0.75x%x0.16 1 AO2
6.2.4.1
P=0.12 (W) 1
03.6 charge flow = current x time 1 AO1
6.2.1.2
Q=1t

11
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03.7 200mA=0.2A 1 AO2
6.2.1.2
charge flow = 0.2 x 15 allow a correct substitution using 1
an incorrectly/not converted
value for current
charge flow = 3.0 (C) allow a correct calculation using 1
an incorrectly/not converted
value for current
038 |16 1 AO3
6.2.1.2
03.9 260 mA to 380 mA 1 AO2
6.2.1.2
Total 12

12
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_ . , AO/
Question Answers Extra information Mark Spec. Ref.
04.1 300 (W/m?) 1 AO2

6.1.3
04.2 (cities closer to the equator) allow (cities closer to the 1 AO2
receive a greater solar intensity | equator) receive more 6.1.3
radiation/energy
ignore they get more sunshine
ignore they are hotter
04.3 carbon dioxide 1 AO1
6.1.3
04.4 0.61 x 1100 1 AO2
6.1.2.2
671 (W) allow 670 (W) 1

04.5 larger heating panels have a allow larger heating panels have 1 AO3
greater input power a greater input energy (per 6.1.3

second)

04.6 the energy required to increase 1 AO1
the temperature of 1kg of water 6.1.1.3
by 1°C 6.3.2.2

04.7 8 400 000 = 80 x 4200 x A6 1 AO2

6.1.1.3
_ 8400000 1 6.3.2.2
" 80 x 4200
AB =25 (°C) 1

13
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04.8 thermal insulation decreases the 1 AO1
rate of energy transfer 6.1.2.1
04.9 B 1 AO2
6.1.2.1
Total 12

14
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_ . , AO/
Question Answers Extra information Mark Spec. Ref.
05.1 V=IR 1 AO1

6.2.1.3
05.2 39=0.12xR 1 AO2
6.2.1.3
3.9 1
R= 012
R=325(Q) allow R = 33 (Q) 1
05.3
energy = power x time 1 AO1
6.2.4.2
or
E=Pt
05.4 time = 150 000s 1 AO2
6.2.4.2
energy = 0.46 x 150 000 allow a substitution using an 1
incorrectly/not converted value
of time
energy = 69 000 (J) allow a correct calculation using 1
an incorrectly/not converted
value of time
05.5 thermistor 1 AO1
6.2.1.1
05.6 the current will increase 1 AO1
6.2.1.4
(because) the resistance 1
decreases
Total 11

15
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_ . , AO/
Question Answers Extra information Mark Spec. Ref.
06.1 more than 10 000 times bigger 1 AO1
6.4.1.1

06.2 the atom becomes a positive ion 1 AO1
the atom loses an electron 1 6.4.12

06.3 beta radiation is only weakly 1 AO3
ionising 6.4.2.1

16
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. AO/
Question Answers Mark Spec. Ref.
Level 3: The method would lead to the production of a valid 5-6 AO3
06.4 6.4.2.1

outcome. The key steps are identified and logically sequenced.

Level 2: The method would not necessarily lead to a valid 34
outcome. Most steps are identified, but the method is not fully
logically sequenced.

Level 1: The method would not lead to a valid outcome. Some 1-2
relevant steps are identified, but links are not made clear.

No relevant content 0

Indicative content

¢ move the detector very close to the source
e record the count rate

¢ position the paper between the source and the detector

¢ record the new count rate

¢ alpha radiation will not penetrate through paper

¢ if the count rate with the paper is (significantly) less than without
then the source emits alpha radiation

e remove the paper and position the aluminium between the
source and the detector

e record the new count rate

¢ (alpha and) beta radiation will not penetrate through the
aluminium

¢ if the count rate has (significantly) reduced compared with using
paper then beta radiation is present

o if radiation penetrates through the aluminium then gamma
radiation is present

¢ the experiment should be repeated and mean results calculated
because radioactivity is a random process

To access level 3, the candidate must use the paper sheet, the
aluminium sheet and no sheet, and describe how the results would
indicate the presence of alpha, beta or gamma radiation.

Total 10

17
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3. Marking points

3.1 Marking of lists
This applies to questions requiring a set number of responses, but for which students have
provided extra responses. The general principle to be followed in such a situation is that
‘right + wrong = wrong’.
Each error / contradiction negates each correct response. So, if the number of errors /
contradictions equals or exceeds the number of marks available for the question, no marks can be
awarded.

However, responses considered to be neutral (indicated as * in example 1) are not penalised.

Example 1: What is the pH of an acidic solution?

[1 mark]
Student Response Marks
awarded
1 green, 5 0
2 red*, 5 1
3 red*, 8 0
Example 2: Name two magnetic materials.
[2 marks]
Student Response Marks awarded
1 iron, steel, tin 1
2 cobalt, nickel, nail* 2

3.2 Use of symbols / formulae
If a student writes a chemical symbol / formula instead of a required chemical name, or uses
symbols to denote quantities in a physics equation, full credit can be given if the symbol / formula
is correct and if, in the context of the question, such action is appropriate.

3.3 Marking procedure for calculations
Marks should be awarded for each stage of the calculation completed correctly, as students are
instructed to show their working. At any point in a calculation students may omit steps from their
working. If a subsequent step is given correctly, the relevant marks may be awarded.
Full marks are not awarded for a correct final answer from incorrect working.

3.4 Interpretation of ‘it’

Answers using the word ‘it’ should be given credit only if it is clear that the ‘it’ refers to the correct
subject.




AQA Trilogy GCSE - Paper Physics 1 8464 P 1 - June 2022 - Mark Sche... - Question Paper thealevelphysicstutor.com

MARK SCHEME — GCSE COMBINED SCIENCE: TRILOGY - 8464/P/1F — JUNE 2022

3.5

3.6

3.7

3.8

3.9

3.10

3.11

Errors carried forward

An error can be carried forward from one question part to the next and is shown by the
abbreviation ‘ecf’.

Within an individual question part, an incorrect value in one step of a calculation does not prevent
all of the subsequent marks being awarded.

Phonetic spelling

Marks should be awarded if spelling is not correct but the intention is clear, unless there is a
possible confusion with another technical term.

Brackets

(.....) are used to indicate information which is not essential for the mark to be awarded but is
included to help the examiner identify the sense of the answer required.

Allow

In the mark scheme additional information, ‘allow’ is used to indicate creditworthy
alternative answers.

Ignore

Ignore is used when the information given is irrelevant to the question or not enough to gain the
marking point. Any further correct amplification could gain the marking point.

Do not accept

Do not accept means that this is a wrong answer which, even if the correct answer is given as
well, will still mean that the mark is not awarded.

Numbered answer lines

Numbered lines on the question paper are intended to support the student to give the correct
number of responses. The answer should still be marked as a whole.

Level of response marking instructions

Extended response questions are marked on level of response mark schemes.
¢ Level of response mark schemes are broken down into levels, each of which has a descriptor.
¢ The descriptor for the level shows the average performance for the level.

e There are two marks in each level.

Before you apply the mark scheme to a student’s answer, read through the answer and, if
necessary, annotate it (as instructed) to show the qualities that are being looked for. You can then
apply the mark scheme.
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Step 1: Determine a level

Start at the lowest level of the mark scheme and use it as a ladder to see whether the answer meets
the descriptor for that level.

The descriptor for the level indicates the different qualities that might be seen in the student’s
answer for that level. If it meets the lowest level then go to the next one and decide if it meets this
level, and so on, until you have a match between the level descriptor and the answer. With practice
and familiarity you will find that for better answers you will be able to quickly skip through the lower
levels of the mark scheme.

When assigning a level you should look at the overall quality of the answer. Do not look to penalise
small and specific parts of the answer where the student has not performed quite as well as the rest.
If the answer covers different aspects of different levels of the mark scheme you should use a best
fit approach for defining the level.

Use the variability of the response to help decide the mark within the level, ie if the response is
predominantly level 2 with a small amount of level 3 material it would be placed in level 2 but be
awarded a mark near the top of the level because of the level 3 content.

Step 2: Determine a mark

Once you have assigned a level you need to decide on the mark. The descriptors on how to
allocate marks can help with this. The exemplar materials used during standardisation will help.
There will be an answer in the standardising materials which will correspond with each level of the
mark scheme. This answer will have been awarded a mark by the Lead Examiner. You can
compare the student’s answer with the example to determine if it is the same standard, better or
worse than the example. You can then use this to allocate a mark for the answer based on the Lead
Examiner’'s mark on the example.

You may well need to read back through the answer as you apply the mark scheme to clarify points
and assure yourself that the level and the mark are appropriate.

Indicative content in the mark scheme is provided as a guide for examiners. It is not intended to be
exhaustive and you must credit other valid points. Students do not have to cover all of the points
mentioned in the indicative content to reach the highest level of the mark scheme.

You should ignore any irrelevant points made. However, full marks can be awarded only if there are
no incorrect statements that contradict a correct response.

An answer which contains nothing of relevance to the question must be awarded no marks.
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Question 1
Question Answers Extra information Mark AO/
Spec. Ref.
01.1 battery 1 AO1
6.2.1.1
Question Answers Extra information Mark AO/
Spec. Ref.
01.2 variable resistor allow resistor 1 AO1
allow battery / cells 6.2.2
allow correct circuit symbol
Question Answers Extra information Mark AO/
Spec. Ref.
01.3 subtract 0.4 volts from each 1 AO1
reading 6.2.1.4
Question Answers Extra information Mark Ao/
Spec. Ref.
01.4 _0.54+0.58+0.53 allow mean = =& 1 AO2
mean = 3 3 6.2.1.3

mean = 0.55 (A)
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. . . AO/
Question Answers Extra information Mark Spec. Ref.
01.5 P=48x0.75 1 AO2

6.2.4.1
P=3.6 (W) 1
Question Answers Extra information Mark Ao/
Spec. Ref.
016 |- 48 1 AO2
0.75 6.2.1.3
R=6.4(Q) 1
Question Answers Extra information Mark AO/
Spec. Ref.
01.7 increase 1 AO1
6.2.1.4
increase 1
Question Answers Extra information Mark AO/
Spec. Ref.
01.8 Current 1 AO1
6.2.1.4
Potential
difference
Total Question 1 12
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Question 2
Question Answers Extra information Mark Ao/
Spec. Ref.
02.1 the same distance as the lift 1 AO2
6.1.1.1
Question Answers Extra information Mark AO/
Spec. Ref.
02.2 it decreases 1 AO?2
6.1.1.1
Question Answers Extra information Mark AO/
Spec. Ref.
02.3 E=1300%x9.8x4.0 1 AO2
6.1.1.2
E =50960 (J) allow 51000 (J) 1
Question Answers Extra information Mark AO/
Spec. Ref.
02.4 this order only AOT
kinetic 1 6.1.1.1
6.3.2.1
internal 1
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. . . AO/
Question Answers Extra information Mark Spec. Ref.
02.5 the distance moved by the lift 1 AO2

6.1.1.2
the weight of the people in the 1
lift
Question Answers Extra information Mark AO/
Spec. Ref.
2.6 E.=0.5x 880 000 x 0.0152 1 AO2
6.1.1.2
E. =99 (J) 1
Question Answers Extra information Mark AO/
Spec. Ref.
2.7 less energy is transferred 1 AO1
6.1.2.2

Total Question 2 11

10
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Question 3
Question Answers Extra information Mark AO/
Spec. Ref.
03.1 241 237 4 first box ticked 1 AO2
95Am% 93Np +2He 6400
Question Answers Extra information Mark AO/
Spec. Ref.
03.2 a few centimetres 1 AO1
6.4.2.1
Question Answers Extra information Mark AO/
Spec. Ref.
03.3 paper stops alpha radiation 1 AO1
6.4.2.1
Question Answers Extra information Mark AO/
Spec. Ref.
03.4 0 1 AO1
-1 6.4.2.2
Question Answers Extra information Mark AO/
Spec. Ref.
03.5 112 1 AO2

6.4.2.1

11
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Question Answers Extra information Mark Ao/
Spec. Ref.
03.6 AO3
Count rate 6.4.2.1
Control variable 1
Distance between the
source and detector
Dependent variable 1
Radioactive source
1
Independent variable
Time
do not accept more than one line from a box on the left
. . . AO/
Question Answers Extra information Mark
Spec. Ref.
03.7 as distance increases the count 1 AO3
rate decreases 6.4.2.1
(between 40 cm and 50 cm) the 1
count rate becomes zero
Total Question 3 10

12
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Question 4
Question Answers Extra information Mark A0/
Spec. Ref.
041 | pp- 1S 1 AO2
30 6.1.2.1
AG=0.25 (°C) 1
Question Answers Extra information Mark A0/
Spec. Ref.
04.2 bar Y drawn to 16 allow # half a small square 1 AO2
and bar Z drawn to 12 6.1.2.1
y-axis labelled ‘temperature in unit must be present 1
OC!
Question Answers Extra information Mark A0/
Spec. Ref.
04.3 Y 1 AO3
6.1.2.1
because it showed the smallest | reason only scores if Y is 1
change in temperature chosen
Question Answers Extra information Mark AO |
Spec. Ref.
04.4 less than 12.0 °C 1 AO3

6.1.2.1

13
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. . . AO/
Question Answers Extra information Mark Spec. Ref.
04.5 E =0.0150 x 334 000 1 AO2

6.3.2.3
E =5010 (J) 1
Question Answers Extra information Mark Ao/
Spec. Ref.
04.6 resolution 1 AO3
6.3.1.1
RPA17
Question Answers Extra information Mark AO/
Spec. Ref.
mass
04.7 density = 1 AO1
volume 6.3.1.1
or
~m
Py
Question Answers Extra information Mark AO/
Spec. Ref.
048 | 0300 = % 1 AO2
' 6.3.1.1
m = 0.300 x 0.186 1
m = 0.0558 (g) 1
Total Question 4 14

14
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Question 5
Question Answers Extra information Mark AO/
Spec. Ref.
05.1 16 500(GW) and 1 AO3
30 000 (GW) read from graph 6.1.3
16500 allow a correct substitution using 1
percentage =7oo0 (x100%) | 5 value of 15300 or 18000 for
gas
percentage = 55 (%) allow an answer consistent with 1
a value of 15300 or 18000 for
gas
Question Answers Extra information Mark A0/
Spec. Ref.
05.2 coal and gas 1 AO1.1
6.1.3
Question Answers Extra information Mark AO/
Spec. Ref.
05.3 the national grid 1 AO1
6.2.4.3

15
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. . . AO/
Question Answers Extra information Mark Spec. Ref.
05.4 potential difference increases allow large potential difference 1 AO1

6.2.4.3
current is reduced allow small current 1
so there is less / low energy loss | allow Ie_ss_/ low heating in the 1
(to the surroundings) transmission cables
ignore resistance
do not allow no energy loss
Total Question 5 8

16
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Question 6
. AO/
Question Answers Mark Spec. Ref.
06.1 Level 3: The method would lead to the production of a valid 5-6 AO1
outcome. All key steps are identified and logically sequenced. 6.1.1.3
6.3.2.2
Level 2: The method would not necessarily lead to a valid 3-4 RPA14
outcome. Most steps are identified, but the plan is not fully logically
sequenced.
Level 1: The method would not lead to a valid outcome. Some 1-2
relevant steps are identified, but links are not made clear.
No relevant content. 0
Indicative content
e measure mass of oil using the top pan balance
¢ measure start temperature of oil using the thermometer
o place beaker of oil on heater
e switch on heater to heat oll
e measure final temperature of oil using the thermometer
e measure energy transferred using joulemeter
e calculate increase in temperature (A6)
e use the equation E = mcA6 to determine ¢
Question Answers Extra information Mark AO |
Spec. Ref.
06.2 burns / scalds allow cuts from broken glass 1 AOT
i the heater / oil is hot 6.1.1.3
ignore the heater / oil is ho RPA14

17
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. . . AO/
Question Answers Extra information Mark Spec. Ref.
06.3 energy transferred 1 AO1

power = -
time 6.1.1.4
6.2.4.2
or RPA14
p= E
Tt
Question Answers Extra information Mark AO/
Spec. Ref.
06.4 _ 4750 1 AO2
t 6.1.1.4
or 6.2.4.2
4750=50 x t
_ 4750 1
"~ 50
t=95(s) 1
Question Answers Extra information Mark Ao/
Spec. Ref.
06.5 thermistor 1 AO1
6.2.1.4

18
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. . . AO/
Question Answers Extra information Mark Spec. Ref.
06.6 250 (Q) allow an answer in the range 2 AO3

240 (Q) to 260 (Q) 6.2.1.4
allow 1 mark for temperature =
160 (°C)
Question Answers Extra information Mark A0/
Spec. Ref.
06.7 the water will recover its original 1 AO1
properties if the steam is cooled 6.3.1.2
Total Question 6 15

19
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3. Marking points

3.1 Marking of lists
This applies to questions requiring a set number of responses, but for which students have
provided extra responses. The general principle to be followed in such a situation is that
‘right + wrong = wrong’.
Each error / contradiction negates each correct response. So, if the number of errors /
contradictions equals or exceeds the number of marks available for the question, no marks can be
awarded.

However, responses considered to be neutral (indicated as * in example 1) are not penalised.

Example 1: What is the pH of an acidic solution?

[1 mark]
Student Response Marks
awarded
1 green, 5 0
2 red*, 5 1
3 red*, 8 0
Example 2: Name two magnetic materials.
[2 marks]
Student Response Marks awarded
1 iron, steel, tin 1
2 cobalt, nickel, nail* 2

3.2 Use of symbols / formulae
If a student writes a chemical symbol / formula instead of a required chemical name, or uses
symbols to denote quantities in a physics equation, full credit can be given if the symbol / formula
is correct and if, in the context of the question, such action is appropriate.

3.3 Marking procedure for calculations
Marks should be awarded for each stage of the calculation completed correctly, as students are
instructed to show their working. At any point in a calculation students may omit steps from their
working. If a subsequent step is given correctly, the relevant marks may be awarded.
Full marks are not awarded for a correct final answer from incorrect working.

3.4 Interpretation of ‘it’

Answers using the word ‘it’ should be given credit only if it is clear that the ‘it’ refers to the correct
subject.
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3.5

3.6

3.7

3.8

3.9

3.10

3.11

Errors carried forward

An error can be carried forward from one question part to the next and is shown by the
abbreviation ‘ecf’.

Within an individual question part, an incorrect value in one step of a calculation does not prevent
all of the subsequent marks being awarded.

Phonetic spelling

Marks should be awarded if spelling is not correct but the intention is clear, unless there is a
possible confusion with another technical term.

Brackets

(.....) are used to indicate information which is not essential for the mark to be awarded but is
included to help the examiner identify the sense of the answer required.

Allow

In the mark scheme additional information, ‘allow’ is used to indicate creditworthy
alternative answers.

Ignore

Ignore is used when the information given is irrelevant to the question or not enough to gain the
marking point. Any further correct amplification could gain the marking point.

Do not accept

Do not accept means that this is a wrong answer which, even if the correct answer is given as
well, will still mean that the mark is not awarded.

Numbered answer lines

Numbered lines on the question paper are intended to support the student to give the correct
number of responses. The answer should still be marked as a whole.

Level of response marking instructions

Extended response questions are marked on level of response mark schemes.
¢ Level of response mark schemes are broken down into levels, each of which has a descriptor.
¢ The descriptor for the level shows the average performance for the level.

e There are two marks in each level.

Before you apply the mark scheme to a student’s answer, read through the answer and, if
necessary, annotate it (as instructed) to show the qualities that are being looked for. You can then
apply the mark scheme.
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Step 1: Determine a level

Start at the lowest level of the mark scheme and use it as a ladder to see whether the answer meets
the descriptor for that level.

The descriptor for the level indicates the different qualities that might be seen in the student’s
answer for that level. If it meets the lowest level then go to the next one and decide if it meets this
level, and so on, until you have a match between the level descriptor and the answer. With practice
and familiarity you will find that for better answers you will be able to quickly skip through the lower
levels of the mark scheme.

When assigning a level you should look at the overall quality of the answer. Do not look to penalise
small and specific parts of the answer where the student has not performed quite as well as the rest.
If the answer covers different aspects of different levels of the mark scheme you should use a best
fit approach for defining the level.

Use the variability of the response to help decide the mark within the level, ie if the response is
predominantly level 2 with a small amount of level 3 material it would be placed in level 2 but be
awarded a mark near the top of the level because of the level 3 content.

Step 2: Determine a mark

Once you have assigned a level you need to decide on the mark. The descriptors on how to
allocate marks can help with this. The exemplar materials used during standardisation will help.
There will be an answer in the standardising materials which will correspond with each level of the
mark scheme. This answer will have been awarded a mark by the Lead Examiner. You can
compare the student’s answer with the example to determine if it is the same standard, better or
worse than the example. You can then use this to allocate a mark for the answer based on the Lead
Examiner's mark on the example.

You may well need to read back through the answer as you apply the mark scheme to clarify points
and assure yourself that the level and the mark are appropriate.

Indicative content in the mark scheme is provided as a guide for examiners. It is not intended to be
exhaustive and you must credit other valid points. Students do not have to cover all of the points
mentioned in the indicative content to reach the highest level of the mark scheme.

You should ignore any irrelevant points made. However, full marks can be awarded only if there are
no incorrect statements that contradict a correct response.

An answer which contains nothing of relevance to the question must be awarded no marks.
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Question 1
Question Answers Extra information Mark AO/
Spec. Ref.
01.1 alpha 1 AO1
6.4.2.2
Question Answers Extra information Mark AO/
Spec. Ref.
01.2 2 1 AO1
6.4.2.1
Question Answers Extra information Mark AO/
Spec. Ref.
01.3 82 1 AO2
6.4.2.2
Question Answers Extra information Mark AO/
Spec. Ref.
01.4 50 1 AO1
6.4.2.3
Question Answers Extra information Mark AO/
Spec. Ref.
015 | 1500 1 AO2
30 6.4.2.1
50 (counts per second) 1
Question Answers Extra information Mark AO/
Spec. Ref.
01.6 the count-rate decreased allow decreased to (almost) zero 1 AO1
6.4.2.1
because (gamma) radiation is allow (gamma) radiation cannot 1
absorbed by lead penetrate (thick) lead




AQA Trilogy GCSE - Paper Physics 1 8464 P 1 - June 2023 - Mark Sche... - Question Paper

thealevelphysicstutor.com

MARK SCHEME — GCSE COMBINED SCIENCE: TRILOGY - 8464/P/1F — JUNE 2023

Question Answers Extra information Mark AO/
Spec. Ref.
01.7 the lead was exposed to gamma 1 AO1
radiation 6.4.2.4
. , . AO/
Question Answers Extra information Mark
Spec. Ref.
01.8 electromagnetic waves 1 AO1
6.4.2.1
. , . AO/
Question Answers Extra information Mark
Spec. Ref.
any one from: 1
01.9 AO1
¢ (longer tongs give) a greater 6.4.2.4
distance between the scientist
and the radioactive source
¢ (longer tongs) reduce the
amount of radiation the
scientist is exposed to
¢ (longer tongs) reduce the risk | allow (longer tongs) reduce the
of cell mutation risk of cancer
Total Question 1 11
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Question 2
Question Answers Extra information Mark AO/
Spec. Ref.
02.1 decreases 1 AO1
6.1.1.1
Question Answers Extra information Mark AO/
Spec. Ref.
02.2 increases 1 AO 1.1
6.1.1.1
Question Answers Extra information Mark AO/
Spec. Ref.
02.3 Ep=25%x9.8x34 1 AO2
6.1.1.1
Ep, =83.3(J) allow 83 (J) 1 6.1.1.2
Question Answers Extra information Mark AO/
Spec. Ref.
02.4 Ek=0.5x25x4.82 1 AO2
6.1.1.1
Ex =28.8 (J) allow 29 (J) 1 6.1.1.2
Question Answers Extra information Mark AO/
Spec. Ref.
02.5 some energy is transferred to 1 AO1
the surroundings 6.1.1.1
6.1.2.1
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Question Answers Extra information Mark AO/
Spec. Ref.
02.6 speed will increase 1 AO1
6.1.2.1
(because work done against) 1
friction decreases
Total Question 2 9

10
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Question 3
Question Answers Extra information Mark AO/
Spec. Ref.
03.1 AE =4.0 x 420 x 50 1 AO2
6.1.1.3
AE =84 000 (J) 1 6.3.2.2
Question Answers Extra information Mark AO/
Spec. Ref.
03.2 the total kinetic energy and 1 AO1
potential energy of the steel 6.3.2.1
particles
Question Answers Extra information Mark AO/
Spec. Ref.
03.3 the particles are in fixed 1 AO1
positions 6.3.1.1
Question Answers Extra information Mark AO/
Spec. Ref.
03.4 stays the same 1 AO1
6.3.1.2
Question Answers Extra information Mark AO/
Spec. Ref.
03.5 1 AO1
6.3.1.1
—

11
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. , . AO/
Question Answers Extra information Mark Spec. Ref.
03.6 (the space between the allow the particles move further 1 AO1

particles) increases apart 6.3.1.1
Question Answers Extra information Mark AO/
Spec. Ref.
03.7 physical 1 AO1
6.3.1.2
Question Answers Extra information Mark AO/
Spec. Ref.
18
03.8 mass per kg = 70 1 AO3
' 6.3.1.1
mass perkg=4.5¢ 1
medium carbon dependent on MP2 1
OR
mass in 4.0 kg of medium allow mass in 4.0 kg of low
carbon steel =4.5x 4.0 (1) carbon steel = 8 (g)
allow mass in 4.0 kg of high
carbon steel = 28 (g)
mass in 4.0 kg of medium dependent on MP1
carbon steel = 18 g (1)
medium carbon (1) dependent on MP2
Question Answers Extra information Mark AO/
Spec. Ref.
03.9 280000=4.0xL 1 AO2
6.3.2.3
280 000
= 1
4.0
L =70 000 (J/kg) 1
Total Question 3 14

12
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Question 4
_ : . AO/
Question Answers Extra information Mark
Spec. Ref.
04.1 —i— 1 AO1
6.2.1.1
_ : . AO/
Question Answers Extra information Mark
Spec. Ref.
04.2 charge 1 AO1
6.2.1.2
_ : . AO/
Question Answers Extra information Mark
Spec. Ref.
04.3 place the component / 1 AO3
thermistor in the water / beaker 6.2.1.4
record the temperature (of the allow place the thermometer in 1
water) using the thermometer the water / beaker and record
the temperature
record / measure the resistance 1
(using the resistance meter)
change the temperature of the 1
water (using the kettle) and
repeat the measurements (of
temperature and resistance)
Question Answers Extra information Mark AO/
Spec. Ref.
04.4 non-linear 1 AO1
6.2.1.4

13
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. . . AO/
Question Answers Extra information Mark Spec. Ref.
04.5 (resistance changes from) 1 AO2

200 () to 80 (©?) 6.2.1.4
change in resistance = 120 (QQ) 1
Question Answers Extra information Mark AO/
Spec. Ref.
04.6 power = potential difference x 1 AO1
current 6.24.1
or
P=VI
Question Answers Extra information Mark AO/
Spec. Ref.
04.7 2900 =230 x | 1 AO2
6.2.4.1
2900
| =—— 1
230
| =12.6... (A) allow 13 (A) 1
Total Question 4 13

14
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Question 5

Question Answers Extra information Mark AO/
Spec. Ref.

05.1 geothermal 1 AO1

6.1.3

Question Answers Extra information Mark AO/
Spec. Ref.

05.2 36 x 10°J 1 AO2

6.1.3

15
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Question

Answers

Mark

AO/
Spec. Ref.

05.3

Level 3: Relevant points (reasons / causes) are identified, given in
detail and logically linked to form a clear account.

5-6

AQO3

Level 2: Relevant points (reasons / causes) are identified, and
there are attempts at logical linking. The resulting account is not
fully clear.

AO1

Level 1: Points are identified and stated simply, but their relevance
is not clear and there is no attempt at logical linking.

AO2

No relevant content

Indicative content

Figure 6
¢ the power output from wind increased
because more wind turbines were built

the power output from solar increased
because more solar panels were built

power output from wind and solar may have increased due to
climate change

For 2015 and 2016
e wind power was lower in 2016 than in 2015
e because 2016 was less windy than 2015

Figure 7

o for most of the year the electricity generated from wind is greater
than from solar.

¢ the electricity generated from wind is greater in winter than in
summer

e because winter is windier than summer

¢ the electricity generated from solar is greater in summer than in
winter

e because hours of sunlight are longer in summer

¢ and because the intensity of sunlight is greater in summer

to access Level 3, the answer should describe trends in both
graphs, and in solar power and wind power, and give some
explanation for changes.

6.1.3

Total Question 5

16
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Question 6
. . . AO/
Question Answers Extra information Mark
Spec. Ref.
06.1 voltmeter symbol correct and 1 AO1
connected across the resistors 6.2.1.3
6.2.1.1
6.2.1.4
RPA15
. . . AO/
Question Answers Extra information Mark
Spec. Ref.
06.2 the total resistance must be less | allow the total resistance cannot 1 AO2
than 20 Q be more than 20 O
because the total resistance of allow the total resistance of the 1 AO1
the resistors (in parallel) is less | resistors (in parallel) is less than
than the resistance of the either resistor 6.2.2
smallest resistor 6.2.1.3
RPA15
: : . AO/
Question Answers Extra information Mark
Spec. Ref.
06.3 potential difference = current x 1 AO1
resistance 6.2.1.3
RPA15
or
V=IR

17
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Question Answers Extra information Mark AO/
Spec. Ref.
06.4 480 mA =0.48 A 1 AO2
6.2.1.3
V=048x7.5 allow a correct substitution of an 1 RPA15
incorrectly / not converted value
for current
V=36 (V) allow an answer consistent with 1
their incorrectly / not converted
value for current
_ : . AO/
Question Answers Extra information Mark
Spec. Ref.
06.5 x-axis labelled resistance of R in 1 AO2
Q and y-axis labelled Total 6.2.1.3
resistance (of resistors) in Q RPA15
both points plotted correctly points must be plotted within %2 1
small square
curved line of best fit drawn allow a line of best fit which 1
ignores an outlier
Question Answers Extra information Mark AO/
Spec. Ref.
06.6 reading from graph consistent allow an answer within %2 small 1 AO3
with their line of best fit square 6.2.1.3
RPA15
, : . AO/
Question Answers Extra information Mark
Spec. Ref.
06.7 random 1 AO3

6.2.1.3

18
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. , : AO/
Question Answers Extra information Mark Spec. Ref.
06.8 in category A the body water allow a value for A between 1 AO3
percentage is 61% 60% and 62% 6.2.1.3

in category B the body water 1

percentage is 68%

if in category A they have a 1
healthy body water percentage
and if in category B they have
an unhealthy body water
percentage

Total Question 6 15

19
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3. Marking points

3.1

3.2

3.3

3.4

Marking of lists

This applies to questions requiring a set number of responses, but for which students have
provided extra responses. The general principle to be followed in such a situation is that

‘right + wrong = wrong’.

Each error / contradiction negates each correct response. So, if the number of errors /
contradictions equals or exceeds the number of marks available for the question, no marks can be
awarded.

However, responses considered to be neutral (indicated as * in example 1) are not penalised.

Example 1: What is the pH of an acidic solution?

[1 mark]
Student Response Marks
awarded
1 green, 5 0
2 red*, 5 1
3 red*, 8 0
Example 2. Name two magnetic materials.
[2 marks]
Student Response Marks awarded
1 iron, steel, tin 1
2 cobalt, nickel, nail* 2

Use of symbols / formulae

If a student writes a chemical symbol / formula instead of a required chemical name, or uses
symbols to denote quantities in a physics equation, full credit can be given if the symbol / formula
is correct and if, in the context of the question, such action is appropriate.

Marking procedure for calculations

Marks should be awarded for each stage of the calculation completed correctly, as students are
instructed to show their working. At any point in a calculation students may omit steps from their
working. If a subsequent step is given correctly, the relevant marks may be awarded.

Full marks should be awarded for a correct numerical answer, without any working shown.
Full marks are not awarded for a correct final answer from incorrect working.

Interpretation of ‘it’

Answers using the word ‘it’ should be given credit only if it is clear that the ‘it’ refers to the correct
subject.

thealevelphysicstutor.com
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3.5

3.6

3.7

3.8

3.9

3.10

3.1

Errors carried forward

An error can be carried forward from one question part to the next and is shown by the
abbreviation ‘ecf’.

Within an individual question part, an incorrect value in one step of a calculation does not prevent
all of the subsequent marks being awarded.

Phonetic spelling

Marks should be awarded if spelling is not correct but the intention is clear, unless there is a
possible confusion with another technical term.

Brackets

(.....) are used to indicate information which is not essential for the mark to be awarded but is
included to help the examiner identify the sense of the answer required.

Allow

In the mark scheme additional information, ‘allow’ is used to indicate creditworthy
alternative answers.

Ignore

Ignore is used when the information given is irrelevant to the question or not enough to gain the
marking point. Any further correct amplification could gain the marking point.

Do not accept

Do not accept means that this is a wrong answer which, even if the correct answer is given as
well, will still mean that the mark is not awarded.

Numbered answer lines

Numbered lines on the question paper are intended to support the student to give the correct
number of responses. The answer should still be marked as a whole.

Level of response marking instructions

Extended response questions are marked on level of response mark schemes.
¢ Level of response mark schemes are broken down into levels, each of which has a descriptor.
¢ The descriptor for the level shows the average performance for the level.

e There are two marks in each level.

Before you apply the mark scheme to a student’s answer, read through the answer and, if
necessary, annotate it (as instructed) to show the qualities that are being looked for. You can then
apply the mark scheme.
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Step 1: Determine a level

Start at the lowest level of the mark scheme and use it as a ladder to see whether the answer meets
the descriptor for that level.

The descriptor for the level indicates the different qualities that might be seen in the student’s
answer for that level. If it meets the lowest level then go to the next one and decide if it meets this
level, and so on, until you have a match between the level descriptor and the answer. With practice
and familiarity you will find that for better answers you will be able to quickly skip through the lower
levels of the mark scheme.

When assigning a level you should look at the overall quality of the answer. Do not look to penalise
small and specific parts of the answer where the student has not performed quite as well as the rest.
If the answer covers different aspects of different levels of the mark scheme you should use a best
fit approach for defining the level.

Use the variability of the response to help decide the mark within the level, ie if the response is
predominantly level 2 with a small amount of level 3 material it would be placed in level 2 but be
awarded a mark near the top of the level because of the level 3 content.

Step 2: Determine a mark

Once you have assigned a level you need to decide on the mark. The descriptors on how to
allocate marks can help with this. The exemplar materials used during standardisation will help.
There will be an answer in the standardising materials which will correspond with each level of the
mark scheme. This answer will have been awarded a mark by the Lead Examiner. You can
compare the student’s answer with the example to determine if it is the same standard, better or
worse than the example. You can then use this to allocate a mark for the answer based on the Lead
Examiner’'s mark on the example.

You may well need to read back through the answer as you apply the mark scheme to clarify points
and assure yourself that the level and the mark are appropriate.

Indicative content in the mark scheme is provided as a guide for examiners. It is not intended to be
exhaustive and you must credit other valid points. Students do not have to cover all of the points
mentioned in the indicative content to reach the highest level of the mark scheme.

You should ignore any irrelevant points made. However, full marks can be awarded only if there are
no incorrect statements that contradict a correct response.

An answer which contains nothing of relevance to the question must be awarded no marks.
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Question 1
Question Answers Extra information Mark AO/
Spec. Ref.
01.1 the current in both lamps is the 1 AO1
same 6.2.2
Question Answers Extra information Mark AO/
Spec. Ref.
01.2 (45-15=)3(V) allow (4.5-1.5=) 3.0 (V) 1 AO2
6.2.2
Question Answers Extra information Mark AO/
Spec. Ref.
01.3 P=15x%x1.2 1 AO2
6.2.4.1
1.8 (W) 1
Question Answers Extra information Mark AO/
Spec. Ref.
01.4 R= E 1 AO2
1.2 6.2.1.3
1.25 (Q) allow 1.3 (Q) 1
Question Answers Extra information Mark AO/
Spec. Ref.
01.5 Q=12x40 1 AO2
6.2.1.2
48 (C) 1
Question Answers Extra information Mark AO/
Spec. Ref.
01.6 the temperature of each lamp 1 AO1
increases 6.2.1.4
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. . . AO/
Question Answers Extra information Mark Spec. Ref.
01.7 lamp X no longer emits light 1 AQO3

6.2.2
because the circuit is no longer | dependent on MP1 1
complete
allow because there is no
current
Total Question 1 11

PMT
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Question 2
Question Answers Extra information Mark A0/
Spec. Ref.
02.1 a renewable energy resource 1 AO1
that uses hot rocks underground 6.1.3
Question Answers Extra information Mark A0/
Spec. Ref.
02.2 AE =15 % 3800 x 9.0 1 AO2
6.3.2.2
513 000 (J) 1 6.1.1.3
Question Answers Extra information Mark AO/
Spec. Ref.
02.3 9600 (J) 1 AO2
6.1.1.4
Question Answers Extra information Mark AO/
Spec. Ref.
02.4 1TW 1 AO1
6.1.1.4
Question Answers Extra information Mark AO/
Spec. Ref.
02.5 ... 196 1 AO2
helght = £ 9= 08 6.1.1.2

4 (m)

allow 4.0 (m)
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. . . AO/
Question Answers Extra information Mark Spec. Ref.
ignore references to pollution
02.6 EITHER AO1
releases carbon dioxide 1 6.1.3
which contributes to global allow climate change for global 1
warming warming
allow which is a greenhouse gas
allow which contributes to the
greenhouse effect
OR
releases sulfur / nitrogen dioxide | allow other oxides of nitrogen
(1)
which causes acid rain (1)
OR
releases soot (1) allow carbon for soot
allow particulates
which can cause global dimming | allow reduces air quality
(1) allow causes smog
Total Question 2 9

10

PMT
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Question 3
Question Answers Extra information Mark A0/
Spec. Ref.
03.1 radium-228 atoms have two 1 AO1
more neutrons 6.4.1.2
Question Answers Extra information Mark A0/
Spec. Ref.
03.2 6 years 1 AO2
6.4.2.3
Question Answers Extra information Mark A0/
Spec. Ref.
03.3 decrease the distance between 1 AO3
the toothpaste and the detector 6.4.2.1
Question Answers Extra information Mark A0/
Spec. Ref.
03.4 2940 answers may be in either order 1 AO3
6.4.2.1
3180
Question Answers Extra information Mark AO/
Spec. Ref.
03.5 the tube of toothpaste used 1 AO3
6.4.2.1
Question Answers Extra information Mark AO/
Spec. Ref.
03.6 the activity of the toothpaste 1 AO3

6.4.2.1
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. . . AO/
Question Answers Extra information Mark Spec. Ref.
03.7 there is less risk 1 AO3

6.4.2.4
Question Answers Extra information Mark AO/
Spec. Ref.
03.8 nuclear radiation is ionising 1 AO1
6.4.2.1
6.4.2.4
Total Question 3 8

12

PMT
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Question 4

Question

Answers

Extra information

Mark

AO/

Spec. Ref.

04.1

voltmeter symbol correct

voltmeter connected across

diode

allow voltmeter connected
across diode and ammeter

AO1
6.2.1
6.2.1.4
RPA16

Question

Answers

Extra information

Mark

AO/

Spec. Ref.

04.2

A

AO1
6.2.1
6.2.1.4
RPA16

Question

Answers

Extra information

Mark

AO/

Spec. Ref.

04.3

random

AO3
6.2.1.4
RPA16

Question

Answers

Extra information

Mark

AO/

Spec. Ref.

04.4

0.27 + 0.32 + 0.31

0.3 (A)

3

allow 0.30 (A)

AO2
6.2.1.4
RPA16

Question

Answers

Extra information

Mark

AO/

Spec. Ref.

04.5

both points plotted correctly

line of best fit

allow a tolerance of + %2 small
square

ignore line before 0.5V

AO2
6.2.1.4
RPA16
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AO/

Question Answers Extra information Mark Spec. Ref.

04.6 non-linear 1 AO2

6.2.1.4
6.2.1.4
RPA16

AO/

Question Answers Extra information Mark Spec. Ref.

04.7 the current decreased to 0.00 A 1 AO1

6.2.1.4
6.2.1.4
RPA16

Total Question 4 10

14
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Question 5
Question Answers Extra information Mark A0/
Spec. Ref.
05.1 metal has a high thermal 1 AO1
conductivity 6.1.2.1
Question Answers Extra information Mark A0/
Spec. Ref.
05.2 6 particles all spread apart 1 AO1
irregularly within the box 6.3.1.1
e.g.
Question Answers Extra information Mark AO/
Spec. Ref.
05.3 air particles collide with the walls 1 AO1
of the container 6.3.3.1
Question Answers Extra information Mark AO/
Spec. Ref.
05.4 decreases 1 AO1
6.3.3.1
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. . . AO/
Question Answers Extra information Mark Spec. Ref.
05.5 (the pressure) decreased as 1 AO1

temperature decreased 6.3.3.1
(the pressure) increased as 1
temperature increased
allow 2 marks for it decreased
then increased
Question Answers Extra information Mark AO/
Spec. Ref.
05.6 90 (m3) 1 AO2
6.3.1.1
Question Answers Extra information Mark AO/
Spec. Ref.
05.7 | density = oo 1 AO1
volume 6.3.1.1
or
m
p= v
Question Answers Extra information Mark AO/
Spec. Ref.
05.8 1100 = m allow ecf from question 05.6 1 AO2
90
6.3.1.1
mass = 90 x 1100 1
99 000 (kg) 1
Total Question 5 1
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Question 6
Question Answers Extra information Mark A0/
Spec. Ref.
06.1 ignore sound AO1
6.2.4.2
kinetic energy (of the beater / 1 6.1.2.1
food) 6.1.1.1
internal / thermal energy (of the 1
surroundings / whisk / food)
Question Answers Extra information Mark AO/
Spec. Ref.
ork done
06.2 power = w _ 1 AO1
time 6.1.1.4
or
p= w
Tt
Question Answers Extra information Mark AO/
Spec. Ref.
06.3 5= 23 000 1 AO2
time 6.1.1.4
fime = 23000 1
ime = 7
250 (s) 1
Question Answers Extra information Mark AO/
Spec. Ref.
06.4 P=1?2R 1 AO1
6.2.4.1
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Question Answers Extra information Mark Spec. Ref.
06.5 /=0.500 A 1 AO2

6.2.4.1
P =0.500% x 640 allow a correct substitution of an 1
incorrectly / not converted
current
P =160 (W) allow a correct calculation using 1
an incorrectly / not converted
current
Question Answers Extra information Mark AO/
Spec. Ref.
06.6 230 (V) 1 AO1
6.2.3.2
Question Answers Extra information Mark AO/
Spec. Ref.
06.7 decreases 1 AO1
6.2.4.1
Total Question 6 12
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Question 7
Question Answers Extra information Mark AO/
Spec. Ref.
07.1 2 protons and 2 neutrons ignore helium nucleus 1 AO1
6.4.2.1
Question Answers Extra information Mark AO/
Spec. Ref.
07.2 118 1 AO1
6.4.1.2
. AO/
Question Answers Mark Spec. Ref.
07.3 Level 2: Scientifically relevant facts, events or processes are 4-6 AO1
) identified and given in detail to form an accurate account. AO3
6.4.1.3

Level 1: Facts, events or processes are identified and simply 1-3
stated but their relevance is not clear.

No relevant content 0

Indicative content

Plum pudding model
¢ the atom is a ball of positive charge
¢ electrons are embedded in the ball

Reasons why the plum pudding model was replaced

o the results were not correctly predicted by the plum pudding
model

¢ the plum pudding model did not predict that some particles would
be deflected

¢ the large angle deflections suggest that the atom contains a
nucleus

¢ all deflections suggest that the nucleus is charged

e most alpha particles were not deflected suggesting that atoms
are mostly empty space

Nuclear model

e mass is concentrated in the nucleus

¢ the nucleus is charged

¢ the atom is mostly empty space

¢ electrons orbit the nucleus in the nuclear model
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. . . AO/
Question Answers Extra information Mark Spec. Ref.
07.4 James Chadwick 1 AO1

6.4.1.3
Total Question 7 9
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3.2

3.3

3.4

3.5

3.6

3.7

3.8

Example 2: Name two planets in the solar system. (2 marks)

Student Response Marks awarded
1 Neptune, Mars, Moon 1
2 Neptune, Sun, Mars, 0
Moon

Use of chemical symbols / formulae

If a student writes a chemical symbol / formula instead of a required chemical name, full
credit can be given if the symbol / formula is correct and if, in the context of the question,
such action is appropriate.

Marking procedure for calculations

Marks should be awarded for each stage of the calculation completed correctly, as students
are instructed to show their working.

Full marks can however be given for a correct numerical answer, without any working
shown.

Interpretation of ‘it’

Answers using the word ‘it' should be given credit only if it is clear that the ‘it’ refers to the
correct subject.

Errors carried forward
Any error in the answers to a structured question should be penalised once only.

Papers should be constructed in such a way that the number of times errors can be carried
forward is kept to a minimum. Allowances for errors carried forward are most likely to be
restricted to calculation questions and should be shown by the abbreviation e.c.f. in the
marking scheme.

Phonetic spelling

The phonetic spelling of correct scientific terminology should be credited unless there is a
possible confusion with another technical term.

Brackets

(.....) are used to indicate information which is not essential for the mark to be awarded but
is included to help the examiner identify the sense of the answer required.

Ignore / Insufficient / Do not allow

Ignore or insufficient are used when the information given is irrelevant to the question or not
enough to gain the marking point. Any further correct amplification could gain the marking
point.

Do not allow means that this is a wrong answer which, even if the correct answer is given
as well, will still mean that the mark is not awarded.

SPECIMEN MATERIAL 4 of 13

thealevelphysicstutor.com

PMT



AQA Trilogy GCSE - Paper Physics 1 8464 P 1 - Specimen None - Mark ... - Question Paper PMT thealevelphysicstutor.com
PMT

MARK SCHEME - COMBINED SCIENCE PHYSICS PAPER 1F — SPECIMEN MATERIAL

Level of response marking instructions

Level of response mark schemes are broken down into levels, each of which has a descriptor. The
descriptor for the level shows the average performance for the level. There are marks in each
level.

Before you apply the mark scheme to a student’'s answer read through the answer and annotate it
(as instructed) to show the qualities that are being looked for. You can then apply the mark
scheme.

Step 1 Determine a level

Start at the lowest level of the mark scheme and use it as a ladder to see whether the answer
meets the descriptor for that level. The descriptor for the level indicates the different qualities that
might be seen in the student’s answer for that level. If it meets the lowest level then go to the next
one and decide if it meets this level, and so on, until you have a match between the level descriptor
and the answer. With practice and familiarity you will find that for better answers you will be able to
quickly skip through the lower levels of the mark scheme.

When assigning a level you should look at the overall quality of the answer and not look to pick
holes in small and specific parts of the answer where the student has not performed quite as well
as the rest. If the answer covers different aspects of different levels of the mark scheme you should
use a best fit approach for defining the level and then use the variability of the response to help
decide the mark within the level, ie if the response is predominantly level 3 with a small amount of
level 4 material it would be placed in level 3 but be awarded a mark near the top of the level
because of the level 4 content.

Step 2 Determine a mark

Once you have assigned a level you need to decide on the mark. The descriptors on how to
allocate marks can help with this. The exemplar materials used during standardisation will help.
There will be an answer in the standardising materials which will correspond with each level of the
mark scheme. This answer will have been awarded a mark by the Lead Examiner. You can
compare the student’s answer with the example to determine if it is the same standard, better or
worse than the example. You can then use this to allocate a mark for the answer based on the
Lead Examiner's mark on the example.

You may well need to read back through the answer as you apply the mark scheme to clarify
points and assure yourself that the level and the mark are appropriate.

Indicative content in the mark scheme is provided as a guide for examiners. It is not intended to be
exhaustive and you must credit other valid points. Students do not have to cover all of the points
mentioned in the Indicative content to reach the highest level of the mark scheme.

You should ignore any irrelevant points made. However, full marks can be awarded only if there
are no incorrect statements that contradict a correct response.

An answer which contains nothing of relevance to the question must be awarded no marks.

SPECIMEN MATERIAL 50f 13
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Question 1
Question Answers Extra information Mark AO/
Spec. Ref.
01.1 230V 1 AO1/1
6.2.3.1
01.2 Earth must be in the correct order 1 AO1/1
Neutral 1 6.2.3.2
01.3 It is easy to identify each wire. 1 AO3/1a
6.2.3.2
01.4 current must be in the correct order 1 AO1/1
shock 1 6.2.3.2
01.5 50 Hz 1 AO1/1
6.2.3.1
01.6 output =25x 16 1 AO2/1
400 (kV) 6.2.4.3
allow 400 (kV) with no working
shown for 2 marks

01.7 It reduces the energy lost due to 1 AO2/1
heating 6.2.4.3
01.8 It is safer for consumers 1 AO2/1
6.2.4.3

Total |11 |
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Question 2
Question Answers Extra information Mark AO/
Spec. Ref.
02.1 The nucleus will emit a neutron. 1 AO1/1
6.4.2.1
02.2 Similarity AO1/1
same mass number allow same number of nucleons 1 6.4.2.2
(protons + neutrons)
difference
git ) b allow different number of 1
ifferent atomic number protons
02.3 . . . 1 AO1/1
Radioactive decay is random.
6.4.2.3
02.4 1.3 (billion years) allow 1.2-1.4 (billion years) 2 AO2/1
6.4.2.3
allow 1 mark for horizontal line
drawn from ~ 550
02.5 alpha 1 AO1/1
6.4.2.1
Total 7
SPECIMEN MATERIAL 7 of 13
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Question 3
. . . AO/
Question Answers Extra information Mark Spec. Ref.
03.1 1x10"m 1 AO1/1
6.4.1.1
03.2 (a helium atom) has 2 electrons | accept it has more mass 1 AO2/1
allow it is not charged 6.4.1.1
03.3 2 1 AO2/1
6.4.1.2
03.4 neutral accept 0 or ‘no charge’ 1 AO2/1
(because) protons have positive 1 6.4.1.2
charge and electrons have
negative charge
(and) there are equal numbers 1
of protons and electrons
03.5 helium will one day run out 1 AO3/1b
there will be none left for 1 6.4.1.2
medical uses so balloons waste
helium
Total 8
SPECIMEN MATERIAL 8of 13
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. . . AO/
Question Answers Extra information Mark Spec. Ref.
04.1 thermometer 1 AO1/2
stopclock/stopwatch accept measuring cylinder 1 6.1.1.4

accept top pan balance WS2.3

04.2 independent: type of oil 1 AO1/2
dependent: temperature rise in 1 6.1.1.4

= WS2.4

04.3 wear safety goggles 1 AO1/2
oil not heated directly accept any reasonable comment 1 6.1.1.4

about not handling hot WS2 4
apparatus.

04.4 repeat the experiment 1 AO3/3b
and calculate the mean 1 6.1.1.4
temperature rise WS2.7
OR
heat the oil for a longer period of
time (1)
to get a wider range of
temperatures (1)

04.5 (A7 +17+18)/3(=17.33) 1 AO3/1la

6.1.1.4
temperature rise = 17 (°C) 1
accept 17 (°C) with no working
shown for 2 marks
allow 17.33 with no working
shown for 1 mark
04.6 E =0.025 x 1800 x 20 (J) 1 AO2/1
E =900 (J) 1 AO2/1
allow 900 without working
shown for the 2 calculation
marks
Joule 1 AO1/1
6.1.1.3
Total ‘ 13 ‘
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Question Answers Extra information Mark AOéSfpec.
05.1 Level 3: A clear, logical explanation containing accurate 5-6 6 2 AO2/1
ideas presented in the correct order with links between
ideas.
Level 2: Key ideas presented with some linked together to | 3-4 2 AO2/1
form a partial explanation.
Level 1: Fragmented ideas, some may be relevant, 1-2 2 AO1/1
insufficient links to form an explanation. 6.3.1.1
No relevant content. 0 6.24.2
Indicative content
e current in the wire causes heating
e increases temperature of the metal wires / ice
Solid
e arrangement of particles is regular
e particles vibrate about a fixed position
Melting
e internal energy of the ice increases, increasing the
temperature to melting point
e SO (as the temperature increases) particles vibrate faster
e eventually particles vibrate fast enough to break free from the
(strong) bonds
o therefore the arrangement of particles becomes irregular
Liquid
e arrangement of particles is irregular
e particles movement (translational) is random
05.2 The current in the heating 1 AO3/3a
element 1 6.3.1.1
The mass of ice
05.3 latent heat of fusion 1 AO1/1
6.3.2.3
05.4 45/120 =0.375 1 AO2/1
0.38 allow 0.38 with no working 1 AO2/1
shown for 2 marks 6.1.2.2
allow 0.375 with no working
shown for 1 mark
Total ‘ 11 ‘
SPECIMEN MATERIAL 10 of 13
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Question 6
Question Answers Extra information Mark AO/
Spec. Ref.
06.1 0.093 A 1 AO2/1
6.2.2
06.2 0.093 A 1 AO2/1
6.2.2
06.3 (increasing the resistance) 1 AO1/1
decreases the current 6.2.13
therefore (the lamp will be) 1
dimmer
06.4 potential difference = current x accept correct rearrangement 1 AO1/1
resistance with R as subject 6.2.13
06.5 3.3=0.15xR 1 AO2/1
R=3.3/0.15(Q) 1 6.2.1.3
R=22(Q) 1
allow 22 (Q) without working
shown for 3 marks
06.6 line drawn from the origin with a 1 AO1/1
decreasing gradient. 6.2.1.4

Total ‘ 9 ‘
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Question 7
Question Answers Extra information Mark AO/
Spec. Ref.
07.1 the store of chemical energy (in 1 AO1/1
the battery) decreases 6.1.21
the internal energy of the 1
surrounding air increases.
accept description of energy
becoming less usefully stored
for 2 marks
07.2 kinetic energy = %2 mass X 1 AO1/1
velocity? 6.1.1.2
07.3 | Ex=%x0.8x 12? 1 AO2/1
Ex=57.6 (J) 1 6.1.1.3
allow 57.6 (J) without working
shown for 2 marks
07.4 lower proportion of wasted accept less energy is wasted 1 AO2/1
energy 6.1.2.1
higher proportion of energy is accept more kinetic energy 1
converted into kinetic energy

SPECIMEN MATERIAL 12 of 13
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Question

Answers

Mark

AO/

Spec. Ref.

7.5

Level 2: A relevant and coherent argument which demonstrates
processing and numerical analysis of the information presented
and draw a conclusion which is logically consistent with the
reasoning and refers to payback time for the vehicles.

AQO3/2b
6.1.3

Level 1. Simple comparisons are made which demonstrate a basic
ability to numerically analyse the information presented. The
conclusion, if present, may not be consistent with the calculations.

1-2

No relevant content

Indicative content

e The electric car costs £12 000 more to buy

e Running cost of electric car = £3 000

¢ Running cost of petrol engine car = £24 000

e Total cost of electric car = £30 000

e Total cost of petrol engine car = £39 000

e The electric car cost £1 750 less to run each year
e The electric car will save £9 000

¢ Additional cost is covered in 6.9 years

e So the electric car will be cheaper over the 12 year lifetime
or

Electric
27000/ 12 = 2250
Annual cost = 2250 + 250 = 2500

Petrol

15000/ 12 = 1250
Annual cost = 1250 + 2000 = 3250

So electric is £750 cheaper per year

Total

11
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