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Mark schemes are prepared by the Lead Assessment Writer and considered, together with the relevant
questions, by a panel of subject teachers. This mark scheme includes any amendments made at the
standardisation events which all associales participate in and is the scheme which was used by them in
this examination. The standardisation process ensures that the mark scheme covers the students’
responses to questions and that every associate understands and applies it in the same comect way.
As preparabion for standardisation each associale analyses a number of students’ scripls. Allernative
answers nol already covered by the mark scheme are discussed and legislated for. If, after the
slandardisation process, associales encounter unusual answers which have nol been raised they are
required to refer these o the Lead Examiner.

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 io a particular paper. Assumplions about fulure mark
schemes on the basis of one year's document should be avoided; whilst the guiding pranciples of
assessment remain constant, details will change, depending on the content of a particular examination
paper.

Mo student should be disadvantaged on the basis of their gender identity andfor how they refer o the
gender identity of others in their exam responses.

A consistent use of “they/them’ as a singular and pronouns beyond "she/her’ or ‘he/him” will be crediled in
exam responses in ine with existing mark scheme criteria.

Further copies of this mark scheme are available from aga.org.uk
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Information to Examiners
1. General

« |he marks available for each part of the quesbon

» [he total marks available for the question

= [he typical answer or answers which are expecied

« gxfra information to help the examiner make their judgement

» the Assessment Objectives and specification content that each question is intended to cover.

The exira information is aligned to the appropriate answer in the left-hand pant 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 calculalion; or the answer may be on the diagram or at a different

place on the Scripl.
In general the right-hand side of the mark scheme is there lo provide those exira details which confuse
the main part of the mark scheme yet may be helpful in ensuring that marking is straightforward and

consistent (for example, a scientifically comect answer that could not reasonably be expected from a
student’s knowiedge of the specification).

2. Emboldening and underlining

2.1 In a list of acceplable answers where more than one mark is available “any two from’ is used, with
the number of marks emboldened. Each of the following buliet points is a polential mark.

22 Abold and is used to indicate that both parts of the answer are required to award the mark._

23 Alternalive answers acceplable for a mark are indicated by the use of or.
Alternative words in the mark scheme are shown by a solidus eg allow smooth / free movement.

2.4 Any wording thal is underlined is essential for the marking point to be awarded.
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3. Marking points

3.1

3.2

33

34

Marking of lists

This applies o questions requining a sel number of responses, but for which students have

provided exira responses. The general principhe 10 be followed in such a situation is that ‘right +
WIONg = Wrong'.

Each error / conftradiction negales each comect response. So, if the number of efrors /
contradictions equals or exceeds the number of marks available for the question, no marks can be
awarded.

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

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

[1 mark]
Student Response Marks
1 green. 5 0
2 red*, 5 1
3 red®, 8 0
Example 2: Name two magnetic malerials.
[2 marks]
Student Response Marks awarded
1 iron, steel, tin 1
Use of symbols / formulae

mmmmmaﬂmmﬁm Muﬁﬁnugmﬁmw!mm
is comect 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 cormectly, as students are
instrucied 1o show their working. Al any point in a calculation students may omit steps from their
working. If a subsequent step is given commectly, the relevant marks may be awarded,

Full marks should be awarded for a comedt numenical answer, withoul any working shown.
Full marks are not awarded for a correct final answer from incofmect working.

Interpretation of “it’

Answers using the word il should be given credit only if it is clear thal the it refers 1o the commect
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3.5 Ermrors carried forward

An eror can be camied forward from one question part o 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.

3.6 Phonetic spelling

Marks should be awarded if speliing is not correct but the infention is dear, unless there is a
possible confusion with another technical term.

3.7 Brackets

(.....) are used o 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.

38 Allow

In the mark scheme additional information, ‘aliow’ is used to indicate creditworthy
altemative answers,

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

3.10 Do not accept

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

3.11 Numbered answer lines

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

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 descriplor.
= There are two marks in each level.

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

Start at the lowes! level of the mark scheme and use it as a ladder to see whether the answer meets the
descriplor 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 50 on,
unlil you have a maich between the level descriptor and the answer. With praclice 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 fo penalise
small and specific paris 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 maternial 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 malerials used during standardisation will help. There will be an
answer in the standardising malerials which will comespond 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 weill 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. Itis not intended to be
exhaustive and you must credit other valid points, Students do not have 1o cover all of the points
mentioned in the indicative conlent 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
incomect stalemenlts that contradict a cormect response.

An answer which conltains nothing of relevance 1o the question must be awarded no marks.
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Question 1
Question Answers Extra information Mark A0/
011 senes 1 AD1
422
paraliel 1
: . T A0 |
Quastion AnNSwWirs Mark s Ref.
01.2 siraight line between -1.0 and 1 ADZ
0.6 V, then curved line through 4214
points RPA4
AD |
Question Answaears Mark Spec. Ref

013 Leveld 3: The design/plan would lead 1o the production of a valid 56 AD1
outcome. Al key steps are identified and logically sequenced.

Level 2: The design/plan would not necessarily lead to a valid 34 AO1
outcome. Most steps are identified, but the plan s not fully logically

Level 1: The design/plan would not lead to a valid oulcome. Some 1-2 AO1
relevant steps are identified, but links are not made clear.

Mo relevant content 0

Indicative content 4214
RPA4

+ lake measurements using the ammeter and voltmeter

« currenl measured with an ammeler

* pd measured with a voltmeler

» variable resistor (or variable power pack or varable number of celis) used
to vary current in and pd across the diode

« angeolpdof-1l01V

s intervalofpdof 0.1V

» reverse connections to power supply to oblain negative values

» lake repeat readings and calculale a mean

A Level 3 answer must include a method 1o oblain negative values.
To score 6 marks the range of interval should be referred Lo in the answer.
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, _ : : AD
014 Potential difference across the High Low 2 AO3

diode resistance resistance 4214
RPA4

-1.0V v

0.5V o

+05V v

1.0V v

2 marks for 4 oommect ticks

1 mark for 3 comedt ticks

Question Answers Extra information Mark s ADIL'

T is the diode
015 | diode may overheat / meit / bum | allow diode will become hot 1 AD3
I break allow (risk of) bums 4214
ignore current is high RPA4

mmmm
ignore wires will meit
ignore electric shock

Total Question 1 12
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Question 2
Question Answers Extra information Mark A0/
Spec. Ref.
02.1 mass 1 AO1
4312
Question Answers Extra information Mark AT
022 46 000 = 0,020 = L 1 AD2
4323
L__iIEEIH'.I 1
0.020
L = 2 300 000 (Mkg) 1
Question Answers Extra information Mark Ao/
Spec. Ref.
023 E=P=x{| 1 AD1
or 4242
energy transfemed = power » 4.1.1.4
tme
-nuullnni [ Answers i Extra information WH-I; 71““}77
Spec. Ref.
024 46000 =115=t 1 ADZ
4242
= 46000 1 4114
" T115
t= 400 (s) 1
Question Answers Extra information Mark Ao/
02.5 the beaker of water was not 1 AD3
insulated 4111
4121
thermal energy was lransfemed 1
10 the surroundings
Total Question 2 10
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Quaestion 3
: : - AD
Question Answers Extra information Mark s Ref.
03.1 133 1 AO1
4422
55 1
) . . : AD [
Question Answers Extra information Mark s Ref
03.2 number of half-lives = 3 1 AD2
4423
proportion remaining = (¥2)* 1
or
proportion remaining = 0.125
or
proporion remaining = 1/8
percentage remaining = 12.5 1
(%)
AD I
Question Answers Extra information Mark 5 Ref.
03.3 | xenon(-133) has a shorter hall- | allow 5 days is less than 11 1 AD3
life (than kryplon-85) years 4432
4423
50 xenon(-133) has a higher allow xenon(-133) has a higher 1
initial activity (than kryplon-85) | initial rate of decay (than
krypton-85)
(but) the activity / mass of allow more xenon(-133) nuclei 1
xenon(-133) decreases quickly | will decay than kryplon(-85)
or nuclei in a given time period
(but) the activity / mass of
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b i P atin Mark | spec. Ret.
a uranium-235 (nucleus) with Xe or Sr nuclei causing 4441
fission
1
which splits and releases more | MP2 dependent on MP1
neutrons and two smaller nuchel
if no other mark awarded allow 1
mark for a diagram with no
reaction
Question Answers Extra information Mark | RO/
03.5 (nuclear) explosion /| melldown /[ | allow examples of disasters e.q. 1 AO1
ozt Chemobyl / Fukushima / Three 4441
Total Question 3 1
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Question 4
Question Answers Extra information Mark | . AO!
Spec. Ref.
04.1 friction allow rubbing for friction 1 AD1
4251
(causes) elecirons 1o move do not accept child having / 1
gaining positive charge
do not accept positively charged
dlectrons
to the child (from the shide) MP3 dependent on MP2 1
Question Answers Extra information Mark | _ AOT
04.2 a_E 1 AD1
W 4242
— " Extra inf " Mark ADI
04.3 V=35000 (V) all subsequent marks may be 1 AD2
awarded using an incorrectly / 4242
not converted vahlue of V
_ o 1
Q= 5000
or
0.21=Q = 35000
Q=6.0=10%(C) 1
or
Q= 0.0000060 (C)
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AD [
Question Answers Extra information Mark Spec. Rof.
04.4 metal is a(n electrical) conductor | allow metal is not an insulator 1 AD1
4251
(s0) no [ less buikd-up of charge | ignore description of charge 1 AO3
(on the child) transfer
or
(s0) the charge / child is earthed
Total Question 4 9
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Question 5
; : " AD
Question Answers Extra information Mark s Ref.
05.1 with gold nucleus 5
the force is greatest when 1 AD3
listance (between the aipha 4.25.
particle and the nucleus) is 4413
smallest
(because) there is an electric | ignore field unqualified 1 AD1
field (between the alpha particle
and the nucleus)
or
both the alpha parficle and the | allow both the alpha parficle and
gold nucleus are positively the nucleus have the same type
charged of charge
AO3
(and) the electnc field (strength) | allow strength of electric field 1
is strongest when the distance is | increases as distance
smallest decreases
Question Answers Extra informati Mark ADJ
i Spec. Ref.
05.2 most of the alom is emply space 1 AD1
4413
most of the mass of alom allow nucleus is small and 1
concentraled at the centre / dense
nucleus
nudleus is charged allow positively charged 1
ignore mention of protons and/or
ot
(negatively charged) electrons | do not accept a description of 1
orbit the nudeus energy levels
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AD

Question Answers Extra information Mark Soec. Ref.
05.3 mmmmm 1 AD1
radiation) 4411

(s0) electron moves o energy | allow electron moves closer 1o 1
level A the nucleus

ignore lower energy level
unqualified
if no other mark awarded allow 1

mark for electron moves (back)
~down to energy level A

Total Question 5 9
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Quaestion &
Cuestion Answers Extra information Mark A
Spec. Ref.
06.1 | conlrol (variable) 1 AOT
4113
4322
RPA1
Question Answers Extra information Mark | . AOT
Spec. Ref.
06.2 energy has o transfer through allow metal / iron for block 1 AO2
the block (before the 4113
thermometer temperature allow conduction has to take 4322
increases) place through the block RPA1
allow the heater / block has to
heat up (before the thermometer
lemperature iNcreases)
Question Answers Extra information Mark A0
Spec. Ref.
06.3 E=14 400 (J) all subsequent marks may be 1 AD2
awarded using an incormectly / 4113
not converted value of E 4322
RPA1
Af =42 -22 allow A8 = 20 (*C) 1
_ 14 400 allow a comect rearrangement 1
T {(1.5=20) using an incomedt lemperature
graph
¢ =480 allow a comectly calculated 1
value of ¢ using their A8
Jkg *C 1 AO1
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Question Answers Extra information Mark Spec. Ref.
064 straight line drawn from 22 *C 1 AD3
below line of best fit on Figure 4113
10 4322
RPA1
line passes through 300 s, 32 °C | MP2 dependent on MP1 1
Total Question & -]

1w
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Question T
Question Answers Extra information Mark A0/
Spec. Ref.
07.1 I = 0.006 (A) all subsequent marks can score 1 AD2
using an incomectly / not 4213
converled value of
120=0.006 = R 1
120 1
R= 5006
R =20 000 (0) 1
Question Anawers Extra information Mark | o AT
07.2 | 1=250=10%(s) all subsequent marks can score 1 AOD2
using an incomectly / not 4212
converled value of I
28=10%=]=250=10"% 1
- 28=10" 1
ﬁﬂlﬂﬁ &
I=00112 (A) allow I =0.011 (A) 1
Question Answers Extra information Mark | . AO!
Spec. Ref.
073 doctor is at earth potential allow doctor is al 0 volts 1 A1
or 4232
(50 there is a) potential ignore charge / electrons 1
and electrical pads doctor
Total Question T 10
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Quaestion 8
Question Answers Extra information Mark | . PO/
Spec. Ref.
08.1 start position and position A AD1
41.1.1
gravitational potential energy allow E; for gravitational 1
(store of the camages) potential energy
increases
kinetic energy (store of the allow E, for kinetic energy 1
ignore energy dissipation o
sumoundings
allow 2 marks for kinetic energy
is fransferred to gravitational
potential energy
Question Answers Extra information Mark | . MO/
Spec. Ref.
082 E.=35000=98=65 1 AD2
41.1.2

E, = 22 295000 (J)

22 295 000 = 0.5 = 35000 = v

22 2565 000
0.5 = 35 000

=V1274)

V=

v=35.693...

v = 36 (m/s)

the equation E; = mgh must
have been used for the award of

subsequent marks

22 295000

Y 0.5 = 35 000

allow an answer given to 2 sf
using all the data in the question

an answer using v? = 2gh may
be awarded full marks

do not acceplt a calculation
using v* - * = 2as
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_Mhm_ Answers | Extrai nhlmlﬂ 7777777 on “ Mark Spec. Ref.
ignore changes to gravitational
08.3 potential energy 4!;::111
the kinetic energy (store of the 1 o
camiages) decreases
thermal / intemal energy (store) | allow thermal / intemal energy 1
of the brakes increases muﬂsmﬂu
T e
is transfemred lo thermal /
intemal energy of the brakes
Total Question 8 10
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Answers

Extra information

Mark

AD
Spec. Ref.

injury 1o fool / leg / hand / arm

desk

allow (weight may) land on foot /
beg / hand / arm

allow stand up (so falling
weighls can be avoided)

allow a method 1o make the
clamp sland more stable

allow wear reinforced shoes

4332

Extra information

Mark

AD [

two calculations of p = Vior
cormesponding pairs of values

caiculation of p x Vfor a third
corresponding pair of values

calculated values of p x Vare

eg:

150 = 40 = 6000 (kPacm’)
140 = 43 = 6020

130 = 46 = 5980

120 = 50 = 6000

110 = 54.5 = 5995

100 = 60 = 6000

allow calculated values of p=x V
are the same

allow 2 marks for use of data
showing that as the volume
decreases by a factor of 1.5, the
pressure increases by a factor
of1.5

4332
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_Ml-m_ Answors Extra information Mark ‘Spec. Ref.
09.3 particles collide more frequently | do not accept speed of particles 1 AO1
increasing or kinetic energy of 43.3.2
Pﬂ‘ﬁ:lﬂshﬂuaﬂ'lgl'ﬂh“"lmd 4.3.3.1
with container walls MP2 dependenl on scoring MP1 1
50 total force (on walls) is 1
greater
and pressure is force per unit allow force acts on a smaller 1
area area
allow p = -uﬂhqjanﬂ:us
defined
Total Question 9 9
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Quaestion 10
Question Answers Extra information Mark A0/
Spec. Ref.
10.1 0.18=15x [ 1 AOD2
4213
0.18 1 4241
i
I=0.12(A) 1
the equation P = VT must have
been used for the award of
subsequent marks
0.18=012 xR 1
o
_ 0.8
0.12°
or
15=012=R
T 5
14
R=81z
1
R=125(0)
Question Answers Extra information Mark AT
10.2 current in the bafttery is twice as 1 AD2
big as the current in the resistor 4211
422
equally between the branches and the thermislor is the same
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st ] it mtion | M= ) eben R
10.3 | ammeter reading increases 1 2= AN
2= AD2
(because) thermistor resistance | allow tolal resistance decreases 1 4211
decreases MP2 dependent on MP1 4213
422
voitmeter reading stays the 1
Same
(because) pd is the same as the | MP4 dependent on MP3 1
battery pd
Total Question 10 1




