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scripts. Alternative answers not already covered by the mark scheme are discussed and legislated
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It must be stressed that a mark scheme is a working document, in many cases further developed and
expanded on the basis of students’ reactions to a particular paper. Assumptions about future mark
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Physics - Mark scheme instructions 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 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

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.

3. Marking points

3.1 Marking of lists

This applies to questions requiring a set number of responses, but for which candidates 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 (often prefaced by ‘Ignore’ in the mark scheme) are not
penalised.

3.2 Marking procedure for calculations

Full marks can usually be given for a correct numerical answer without working shown unless the
question states ‘Show your working’. However, if a correct numerical answer can be evaluated from
incorrect physics then working will be required. The mark scheme will indicate both this and the credit (if
any) that can be allowed for the incorrect approach.
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However, if the answer is incorrect, mark(s) can usually be gained by correct substitution / working and
this is shown in the ‘extra information’ column or by each stage of a longer calculation.

A calculation must be followed through to answer in decimal form. An answer in surd form is never

acceptable for the final (evaluation) mark in a calculation and will therefore generally be denied one
mark.

3.3 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.

3.4 Errors carried forward, consequential marking and arithmetic errors

Allowances for errors carried forward are likely to be restricted to calculation questions and should be
shown by the abbreviation ECF or conseq in the marking scheme.

An arithmetic error should be penalised for one mark only unless otherwise amplified in the marking
scheme. Arithmetic errors may arise from a slip in a calculation or from an incorrect transfer of a
numerical value from data given in a question.

3.5 Phonetic spelling

The phonetic spelling of correct scientific terminology should be credited (eg fizix) unless there is a
possible confusion (eg defraction/refraction) with another technical term.

3.6 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.

3.7 Ignore / Insufficient / Do not allow

‘Ignore’ or ‘insufficient’ 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 allow’ means that this is a wrong answer which, even if the correct answer is given, will still
mean that the mark is not awarded.

3.8 Significant figure penalties

Answers to questions in the practical sections (7407/2 — Section A and 7408/3A) should display an
appropriate number of significant figures. For non-practical sections, an A-level paper may contain up to
2 marks (1 mark for AS) that are contingent on the candidate quoting the final answer in a calculation to
a specified number of significant figures (sf). This will generally be assessed to be the number of sf of
the datum with the least number of sf from which the answer is determined. The mark scheme will give
the range of sf that are acceptable but this will normally be the sf of the datum (or this sf -1).

An answer in surd form cannot gain the sf mark. An incorrect calculation following some working can
gain the sf mark. For a question beginning with the command word ‘Show that...’, the answer should be
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quoted to one more sf than the sf quoted in the question eg ‘Show that X is equal to about 2.1 cm’ —
answer should be quoted to 3 sf. An answer to 1 sf will not normally be acceptable, unless the answer is
an integer eg a number of objects. In non-practical sections, the need for a consideration will be
indicated in the question by the use of ‘Give your answer to an appropriate number of significant figures’.

3.9 Unit penalties

An A-level paper may contain up to 2 marks (1 mark for AS) that are contingent on the candidate quoting
the correct unit for the answer to a calculation. The need for a unit to be quoted will be indicated in the
question by the use of ‘State an appropriate Sl unit for your answer ‘. Unit answers will be expected to
appear in the most commonly agreed form for the calculation concerned; strings of fundamental (base)
units would not. For example, 1 tesla and 1 weber/metre* would both be acceptable units for magnetic
flux density but 1 kg m* s A™ would not.

3.10 Level of response marking instructions

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

Determining 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. i.e. if the response is predominantly level 2 with a small amount of level 3 material it would be
placed in level 2.

The exemplar materials used during standardisation will help you to determine the appropriate level.
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

An answer which contains nothing of relevance to the question must be awarded no marks.
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| Question | Answers Additional Comments/Guidelines | Mark |
01.1 Correct position of X: 1
R¢
—__
Rin k
o——
X
—————————0O
Vin
V Vout
0V o o
01.2 The non-inverting input (non-inverting): 1
01.3 I =(Vin=VY)/ Rin = (Vx=Vou) I Ry Making use of: I, = - Ig 1
But V, = 0 V (a virtual earth)
| =Vin I/ Rin = = Vou /! R¢ Making use of virtual earth concept: 1
Vour — Ry
Vin T Rin
01.4 Voltage gain (Channel 1) = —Rf/ Rin1
—(150 kQ / 7.5 kQ)
—20 Both number and sign must be correct: 1
01.5 Vout =—Ri Vinchi / R1 + Vincne / R2) Evidence of correct method: 1
=—150 kQ (( 15mV / 7.5kQ) + (—100 mV / 30 kQ))
=—((0.3) + (-0.5)) = 0.2 Volts Answer and correct sign: 1
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| Question | Answers | Additional Comments/Guidelines | Mark |

01.6 By using variable resistors: One relevant point made: 1

The gain can easily be changed
or
the relative levels of the two channels can be set

or
the required balance between the two signals can be made

Total
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| Question | Answers |  Additional Comments/Guidelines | Mark |
02.1 Number E)g.e mark for each full pattern of L1 and 2
shown | Logic inputs Logic outputs '
on die
C| B A | L1 |L2| L3 L4 L5 L6 L7
1 0| O 0 0 0 0 0 0 0 1
2 0| O 1 1 0 0 0 0 1 0
3 0 1 0 1 0 0 0 0 1 1
4 0 1 1 1 0 1 1 0 1 0
5 1] 0 0 1 0 1 1 0 1 1
6 1|1 0 1 1 1 1 1 1 1 0
Reset
6 — 1
02.2 L7 =NOTA; Accept:L7=4 Delete previous comment 1
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| Question | Answers | Additional Comments/Guidelines | Mark |
02.3 1 mark for reset condition from B and C: 2
1 mark for use of a single 2-input AND
R gate:
> CK
A B C (accept correct implementation of the full

reset code A .B.C for 1 mark)
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| Question | Answers | Additional Comments/Guidelines | Mark |
02.4
1 mark - NOT gate from B:
3
>CK 1 mark - AND gate from B and C:
B D
l 1 mark - OR gate connecting the two
l’: conditions:
—O L3
—O L4
Total 8
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| Question | Answers Additional Comments/Guidelines | Mark |
f=1/(2mLC) Formula with correct substitution / evidence of correct
C = 1/ fP4m’L working: 1
03.1 C=1/(910 x 10%*x 4 x m* x 1.1 x 10°®
C =278 pF (accept 28pF) Answer: 1
vo!tage
ga'?. General shape around f, and to max of 1.0 on relative
voltage gain axis 1
T R
10 kHz bandwidth
fo | | at 0.71 gain 1
Frequencies (905 — 910 — 915) kHz (identified / used) 1
03.2 0.6 i
[
0.4 :
/- |
021 _/ } |
| {
0.0 } ] / | Emm| ] | . i >
880 885 890 895 900 905 910 915 920 925 930 935 940
frequency / kHz
Smaller Q factor leads to:
(Any two from)
() Broader bandwidth
(i) More noise / (hiss) detected 2
03.3 (i) Less selectivity

(iv) More susceptible to crosstalk from neighbouring
stations on the frequency spectrum.
(V) Less gain due to energy loss / loss of signal detalil

11
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Total 7
| Question | Answers Additional Comments/Guidelines | Mark
04.1 Photoconductive (accept reverse bias) 1
04.2 1
Tick (V) if
correct

Non-inverting amplifier

Comparator v

Summing amplifier

Difference amplifier

04.3 Light level ~ 1000 lux +/- 10% 1
04.4 Vi=IR; Vx=100 h4AXx 20kQ = 2V 1
04.5 Rule that if V. > V. then V,is 0 V (low) 1

Voltage drop across LED so LED is ON Do not allow LED is ON if supported by incorrect reason 1

Total 6
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| Question | Answers Additional Comments/Guidelines
05 Expected information: 1-2 marks: A limited answer with significant detail missing.
Candidates may be able to recall terms such as
Longwave ‘sky waves’ & ‘ground waves’, but there may be
f ~ 150 kHz - 300 kHz confusion as to the spectral frequencies or
A ~ 2 km—1km application. The material may lack organisation
Aerial Very long and technical terms may not be fully understood
Mode Ground (surface) wave — diffracted or used incorrectly.
Application Some national radio — large coverage
National time signal 3-4 marks: The roles of at least two links are covered and
most of the detalil is present. There will be some
Shortwave structure, but it may be either brief or unclear in
f ~ 3 Mhz - 30 MHz parts.
A ~100m-10m ] ] ]
Aerial medium 5-6 marks: All three links are covered in detail. The
Mode Sky wave — reflected from ionosphere (above cand@ate shows good knowledge and uses
technical terms correctly. The answer has
~ 500 kHz) : :
L . . structure and clearly conveys the information
Application Some rjatlonal radio — large coverage required by the question. The candidate may
Long distance comms. for ships and planes show a depth of understanding that goes
Amateur radio enthusiasts beyond basic recall.
Microwave
f ~ 100 GHz - 2 GHz
A ~ 3 mm — 150 mm
Aerial Very short
Mode Direct (space) wave -terrestrial line of sight

Application

hops OR space satellite
3G telephone network

13
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Satellite TV
Data transfer to remote locations eg (Falkland
Islands)

Total

14






