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General Marking Instructions

Introduction

Mark schemes are intended to ensure that the GCSE examinations are marked consistently
and fairly. The mark schemes provide markers with an indication of the nature and range of
candidates’ responses likely to be worthy of credit. They also set out the criteria which they

should apply in allocating marks to candidates’ responses.

Assessment objectives
Below are the assessment objectives for GCSE Physics

Candidates must:

AO1 Demonstrate knowledge and understanding of scientific ideas, scientific techniques and
procedures;

AO2  Apply knowledge and understanding of scientific ideas, scientific enquiry, techniques
and procedures; and

AO3  Analyse information and ideas to interpret and evaluate; make judgements and draw
conclusions; develop and improve experimental procedures.

Quality of candidates’ responses

In marking the examination papers, examiners should be looking for a quality of response
reflecting the level of maturity which may reasonably be expected of a 16-year-old which is the
age at which the maijority of candidates sit their GCSE examinations.

Flexibility in marking

Mark schemes are not intended to be totally prescriptive. No mark scheme can cover all the
responses which candidates may produce. In the event of unanticipated answers, examiners
are expected to use their professional judgement to assess the validity of answers. If an
answer is particularly problematic, then examiners should seek the guidance of the Supervising
Examiner.

Positive marking

Examiners are encouraged to be positive in their marking, giving appropriate credit for what
candidates know, understand and can do rather than penalising candidates for errors or
omissions. Examiners should make use of the whole of the available mark range for any
particular question and be prepared to award full marks for a response which is as good as
might reasonably be expected of a 16-year-old GCSE candidate.

Awarding zero marks
Marks should only be awarded for valid responses and no marks should be awarded for an
answer which is completely incorrect or inappropriate.

Marking Calculations
In marking answers involving calculations, examiners should apply the ‘own figure rule’ so that
candidates are not penalised more than once for a computational error.

Types of mark schemes

Mark schemes for tasks or questions which require candidates to respond in extended written
form are marked on the basis of levels of response which take account of the quality of written
communication.
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Other questions which require only short answers are marked on a point for point basis with
marks awarded for each valid piece of information provided.

Levels of response

Tasks and questions requiring candidates to respond in extended writing are marked in terms

of levels of response. In deciding which level of response to award, examiners should look for
the ‘best fit’ bearing in mind that weakness in one area may be compensated for by strength in
another. In deciding which mark within a particular level to award to any response, examiners

are expected to use their professional judgement. The following guidance is provided to assist
examiners.

»  Threshold performance: Response which just merits inclusion in the level and should be
awarded a mark at or near the bottom of the range.

* Intermediate performance: Response which clearly merits inclusion in the level and
should be awarded a mark at or near the middle of the range.

*  High performance: Response which fully satisfies the level description and should be
awarded a mark at or near the top of the range.

Quality of written communication

Quality of written communication (QWC) is taken into account in assessing candidates’
responses to all tasks and questions that require them to respond in extended written form.
These tasks and questions are marked on the basis of levels of response. The description for
each level of response includes reference to the quality of written communication.

For conciseness, quality of written communication is distinguished within levels of response as
follows:

Level A: Quality of written communication is excellent.
Level B: Quality of written communication is good.
Level C: Quality of written communication is basic.

In interpreting these level descriptions, examiners should refer to the more detailed guidance
provided below:

Level A (Excellent): The candidate successfully selects and uses the most appropriate form
and style of writing. Relevant material is organised with a high degree of clarity and coherence.
There is widespread and accurate use of appropriate specialist vocabulary. Presentation and
spelling, punctuation and grammar (SPG) are of a sufficiently high standard to make meaning
clear.

Level B (Good): The candidate makes a reasonable selection and use of an appropriate form
and style of writing. Relevant material is organised with some clarity and coherence. There

is some use of appropriate specialist vocabulary. Presentation and spelling, punctuation and
grammar (SPG) are sufficiently competent to make meaning clear.

Level C (Basic): The candidate makes only a limited selection and use of an appropriate form
and style of writing. The organisation of material may lack clarity and coherence. There is little
use of specialist vocabulary. Presentation and spelling, punctuation and grammar (SPG) may
be such that intended meaning is not clear.
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1 (a)

(b)

(c)

(i) String moves up and down or at right angles to the
wave direction

(i) Wavelength distance between successive crests/troughs
Height from centre to crest or to a trough
At least one label is needed for both marks

(iii)) Water waves
One named electromagnetic wave
Any named two Electromagnetic waves award [2]

(iv) 24 waves in 8s

24 _
g = 3 waves per sec

Frequency = 3

Unit mark Hz or hertz

Any three from:

Angle of reflection not equal to angle of incidence
Reflected waves not parallel

Reflected wavelength smaller

Reflected wavefronts not perpendicular to direction

(i)

[1]
[1]

[1]
[1]

[1]
[1]
[1]

[1]
[1]
[1]
[1]

i visible 3
?:;:ma X rays Ultraviolet Kght Infrared Microwave

radio

(d)
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[1] each

Must be in the correct position

All named but not in correct position award 2 marks
(iif) wavelength
(iii) Infrared

(iv) damage to the eyes

Sound or ultrasound is emitted from the boat
The sound is reflected from the fish

[1]
[1]

(1]

[2]

(2]

[3]

[3]

[4]

(1]
(1]
(1]

(2]

AVAILABLE
MARKS

20




2 (a) (i) Angle of incidence correctly marked i at A

(b)

(c)
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(i)

Value = 60°

(iii) Angle of reflection correctly marked r at B

(iv) Value = 30°

(i)

(ii)

(i)

(ii)

Marror 1

Ray bent towards normal in the glass
Ignore any emergent ray

Ray un-deviated

Red above violet
Violet refracted towards the normal

At exit refraction must be correct for any marks
Both refracted away from the normal

Different colours travel at different speeds award [1]
Different colours experience a different change of speed

[1]
[1]
[1]
[1]

[1]

[1]

[1]
[1]

[1]

[4]

[2]

[3]

[2]

AVAILABLE
MARKS




(d) Ray from top of object through centre of lens
Ray from top of object parallel to Pr. axis refracted through F.
Image marked at intersection of two rays
Arrows on a ray in correct direction.
(Conflicting arrows give [0])

Convenging lans
F

-

Image or

1

(e) (i) Rays converge inside the eye and meet in front of retina.

(ii) Diverging (concave) lens
(iii) Rays diverge from lens

Rays converge in the eye
and meet on the retina
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[1]
[1]
[1]
(11 [4]

[1]

(1]

[1]
[1]
(11 [3]

AVAILABLE
MARKS

20




3 (a)

(b)

(c)
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Conductors have free electrons.
or insulators do not have free electrons.

i R

oo
‘.n—|<

1
N O
o

2
Q)
V2
(ii) P=1Vor P=I?RorP= R 4
=0.2x4.00r0.22 x 20 or 20
=0.8(W)
Allow ecf for R (i)
(iii) Energy = power x time
5400 = 0.8 x time
Time =6750s
=8730 = 112.5 minutes

Allow ecf for power from (ii)

(i) Circuit 1
1 1 1

R=73x10 or g = 75 + 79 OF
R =10 " 10
=50

x=

(ii) Circuit 2
R=10+100orR=R;+R;
=200
(iii) Circuit 1
(iv) Circuit1 04A
Circuit2 0.1A

(v) Collisions between (essential for second mark)
Atoms and electrons

[1]
[1]
[1]
[1]

[1]
[1]

[1]
[1]
[1]
[1]

[1]
[1]

[1]
[1]

[1]
[1]

[1]
[1]

(1]

[3]

[3]

[4]

(2]

[2]

(1]

(2]

(2]

AVAILABLE
MARKS

20




4 (a)

(b)
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(i) Source ofa.c. Mains supply
(ii) Source d.c. Battery/Cell, Battery Charger

(iii) a.c. reverses direction, periodically, continuously,
repeatedly, regularly

(iv) Trace C

Indicative Points

EM Induction current/voltage created in a conductor
by changing magnetic field
Each one of the above counts as 1 point

Soft iron core links the two coils magnetically or
strengthens the magnetic field or
strengthens the induced current/voltage
Only one of the above counts as 1 point

Switch is closed pointer on meter deflects

and left closed then returns to zero
Each one of the above counts as 1 point

Switch is re-opened pointer deflects in opposite direction

Device Transformer

[1]
[1]

[1]
(11 [4]

Response

Mark

Candidate describes in detail using good spelling, punctuation
and grammar 5 or more points shown above. The form and
style are of a high standard and specialist terms are used
appropriately at all times.

[S]-[6]

Candidate describes in detail using good spelling, punctuation
and grammar 3 or 4 points shown above. The form and style
are of a high standard and specialist terms are used
appropriately at all times.

[3]-[4]

Candidates make some reference to 1 or 2 of the main points
shown above using satisfactory spelling, punctuation and
grammar. The form and style are of a satisfactory standard and
they have made some reference to specialist terms.

[11-12]

Response not worthy of credit.

[0]

(6]

AVAILABLE
MARKS

10




5 (a)

T [1]
Earth | ) 11 [2]

(b) (i) The lightis shifted to red end of the spectrum

(c)

13458.01 F

(ii)
(i)

(ii)

Or
The wavelength of the light is longer/increased [1
It (space) is expanding, increasing, getting greater or similar 1

In our Solar System the SUN was formed when enough DUST and gas
from space was pulled together by GRAVITY. Smaller masses also
formed to become PLANETS. [4]

According to current measurements, about 14 billion years ago
the UNIVERSE began as a result of the BIG BANG. [2]

Total

AVAILABLE
MARKS

10

80




