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Information to Examiners
1. General
The mark scheme for each question shows:






the marks available for each part of the question
the total marks available for the question
the typical answer or answers which are expected
extra information to help the Examiner make his or her judgement and help to delineate what is
acceptable or not worthy of credit or, in discursive answers, to give an overview of the area in
which a mark or marks may be awarded
the Assessment Objectives and specification content that each question is intended to cover.

The extra information is aligned to the appropriate answer in the left-hand part of the mark scheme
and should only be applied to that item in the mark scheme.
At the beginning of a part of a question a reminder may be given, for example: where
consequential marking needs to be considered in a calculation; or the answer may be on the
diagram or at a different place on the script.
In general the right-hand side of the mark scheme is there to provide those extra details which
confuse the main part of the mark scheme yet may be helpful in ensuring that marking is
straightforward and consistent.
2. Emboldening and underlining
2.1

In a list of acceptable answers where more than one mark is available ‘any two from’ is
used, with the number of marks emboldened. Each of the following bullet points is a
potential mark.

2.2

A bold and is used to indicate that both parts of the answer are required to award the mark.

2.3

Alternative answers acceptable for a mark are indicated by the use of or. Different terms in
the mark scheme are shown by a / ; eg allow smooth / free movement.

2.4

Any wording that is underlined is essential for the marking point to be awarded.

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 example 1) are not penalised.
Example 1: What is the pH of an acidic solution? (1 mark)
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Student

Response

1
2
3

green, 5
red*, 5
red*, 8

Marks
awarded
0
1
0
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Example 2: Name two planets in the solar system. (2 marks)
Student
1
2

3.2

Response
Neptune, Mars, Moon
Neptune, Sun, Mars,
Moon

Marks awarded
1
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.

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

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.

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 e.c.f. 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

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.
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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

5 of 14

MARK SCHEME – COMBINED SCIENCE PHYSICS PAPER 1H – SPECIMEN MATERIAL

Question 1

Question
01.1

Answers

Extra information

0.093 A

Mark

AO /
Spec. Ref.

1

AO2/1
6.2.2

01.2

0.093 A

1

AO2/1
6.2.2

01.3

01.4

01.5

(increasing the resistance)
decreases the current

1

therefore (the lamp will be)
dimmer

1

potential difference = current ×
resistance

AO1/1
6.2.1.3

accept correct rearrangement
with R as subject

1

AO1/1
6.2.1.3

3.3 = 0.15 x R

1

AO2/1

R = 3.3 / 0.15 (Ω)

1

6.2.1.3

R = 22 (Ω)

1
allow 22 (Ω) without working
shown for 3 marks

01.6

line drawn from the origin with a
decreasing gradient.

Total
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6.2.1.4

9
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Question 2
Mark

AO /
Spec. Ref.

the store of chemical energy (in
the battery) decreases

1

AO1/1

the internal energy of the
surrounding air increases.

1

Question

Answers

02.1

02.2

02.3

6.1.2.1

accept description of energy
becoming less usefully stored
for 2 marks

kinetic energy = ½ mass x
velocity2

1

EK = ½ × 0.8 × 122

1

AO2/1

1

6.1.1.3

AO2/1

EK = 57.6 (J)

02.4

Extra information

6.1.1.2

allow 57.6 (J) without working
shown for 2 marks

lower proportion of wasted
energy

accept less energy is wasted

1

higher proportion of energy is
converted into kinetic energy

accept more kinetic energy

1
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Mark

AO /
Spec. Ref.

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.

3–4

AO3/2b

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

Question
2.5

Answers

No relevant content

6.1.3

0

Indicative content
 The electric car costs £12 000 more to buy
 Running cost of electric car = £3 000
 Running cost of petrol engine car = £24 000
 Total cost of electric car = £30 000
 Total cost of petrol engine car = £39 000
 The electric car cost £1 750 less to run each year
 The electric car will save £9 000
 Additional cost is covered in 6.9 years
 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
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Question 3
Question
03.1

03.2

03.3

Answers
electromagnetic radiation from
the nucleus

Extra information
‘electromagnetic radiation’ is
insufficient

Mark

AO /
Spec. Ref.

1

AO1/1
6.4.2.1

(Gamma is the most
penetrating) so a large
proportion of the emitted
radiation will leave the body

1

more easily detected outside the
body

1

(average) time it takes for the
number of nuclei of the isotope
in a sample to halve

1

AO1/1
6.4.2.1

AO1/1
6.4.2.3

or
(average) time it takes for the
count rate from a sample
containing the isotope to fall to
half its initial level
03.4

initially there is a high level of
hazard.
level of hazard drops to a low
level quickly
(activity initially high) due to
short half-life

answer must imply short period
of time

1

AO1/1

1

AO1/1

1

AO2/1
6.4.2.4

or
(drops to safe level quickly) due
to short half-life
3.5

it is exposed to ionising radiation

1

AO1/1
6.4.2.4

3.6

does not become radioactive

1

AO1/1
6.4.2.4

Total
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Question 4

Question
04.1

Answers

Extra information

10 000

Mark

AO /
Spec. Ref.

1

AO1/1
6.4.1.1

04.2

1

Increase
absorb electromagnetic
radiation

AO1/1
6.4.1.1

1

Decrease
emit electromagnetic radiation
04.3

atomic number is the number of
protons

1

6.4.1.2

mass number is the number of
protons and neutrons
04.4

1

Level 2: A clear comparison, with logical structure.

3–4

Level 1: Fragmented points, with no logical structure.

1–2

No relevant content

AO1/1

4

AO1/1
6.4.1.1
6.4.2.2

0

Indicative content
Beta decay
 Atomic number increases by one
 When a neutron decays into a proton
Alpha decay
 Atomic number decreases by two
 When an alpha particle is emitted
Comparison
Both change number of protons (hence new
element/transmutation)
Beta decay increases atomic number and alpha decay decreases
(explicit)
NB No credit is given for different number of protons = new
element.
Total
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Question 5
Mark

AO /
Spec. Ref.

water boils at the same
temperature each time

1

AO3/3a

control starting temp by allowing
enough time for water and kettle
to reach room temperature

1

uncertainty = (302 – 298)/2

1

AO2/2

1

6.1.1.5

Question
05.1

05.2

Answers

uncertainty = ± 2 (s)

Extra information

6.1.1.5

ignore missing ±

WS2.2

WS3.4
05.3

(Energy transferred = Power ×
time)
E = 2.20 × 300

1

AO2/1

E = 660 (kJ)

1

AO2/1

allow 660 (kJ) without working
shown for 2 marks

6.1.1.5

allow answer calculated using
incorrect value for t (298 or 302)
for 1 mark
05.4

(mass × change in temperature)
/ mass

allow 1 mark for any correct pair
of values from the table

1

AO2/2
6.1.1.4

eg 20 / 0.25
80 (°C)

1
allow 80 (°C) without working
shown for 2 marks

05.5

four points plotted correctly

allow 1 mark for three correctly
plotted points

2

AO2/2
6.1.1.4

ecf their 5.3

WS3.2

allow ± 1mm
accurate line drawn

line should be straight and
drawn with a ruler

1

line must not go through the
origin
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Mark

AO /
Spec. Ref.

values read correctly from graph

1

AO2/2

correct conversion into J

1

6.1.1.4

correct use of ∆y/∆x

1

WS3.1

value in range 4200 – 4800

1

Question

Answers

05.6

Extra information

allow value in range 4200 –
4800 without working shown for
4 marks

05.7

05.8

some of the energy supplied
does not raise the temperature
of the water

some of the energy is wasted is
insufficient

1

6.1.1.4
WS3.5
AO3/3a

(the power of the kettle may not
be 2.2kW)
(by measuring the power) the
student can accurately calculate
the amount of energy supplied
to each mass of water

Total
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Question 6
Question
06.1

Answers
random

Extra information
accept in all directions

Mark

AO /
Spec. Ref.

1

AO1/1

description must be of random
motion
06.2

06.3

06.4

6.3.3.1

heating increases the
temperature of the gas

1

AO1/1

temperature is proportional to
kinetic energy

1

if kinetic energy increases
speed increases

1

energy is needed to change the
state of the water

1

to break the bonds

1

1000 = m / 2.5 × 10-5

1

AO2/1

m = 2.5 × 10-5 × 1000

1

6.3.2.3

m = 0.025 (kg)

1

6.2.2.2

E = 0.025 × 2 260 000

1

E = 56 500 (J)

1

6.3.3.1

AO1/1
6.3.2.2

allow 56 500 (J) without working
shown for 5 marks
0 marks awarded for E = m × L
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Question
06.5

Answers
any four from:

Extra information

Mark

AO /
Spec. Ref.

4

AO3/1b

 because the water is
preheated) the change in
temperature of the water is
less

6.1.2.2
6.1.1.3

 so less energy is used to
heat the water (E=mc∆θ)
 therefore they (condensing
boilers) are more efficient
 so less energy is wasted
 less gas is burned to heat the
same amount of water
 less waste gas (CO2) is
produced by the boiler or
(because less gas is used)
they are cheaper to run/save
money
Total
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