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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

the Assessment Objectives, level of demand 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 alist 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 Abold 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 /; e.g. allow smooth / free movement.

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

3.1

3.2

3.3

34

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.
¢ 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 rice 1 4.2.2.1
AO3
. R R S S . R i S - »
01.2 25 (%) allow an answer between 23 1 4.2.21
and 27 (%) AO2
ignore ¥ /0.25
01.3 (beans) contain all (four) food allow converse for chicken 1 4.2.2.1
groups allow chicken contains no / less AO3
carbohydrate or beans contain
carbohydrate
allow beans contain more
nutrients
ignore references to water / fat /
protein
01.4 amylase 1 4221
AO1
- — S — .
01.5 Benedict's reagent 1 4221
AO1
S S - 4 »
01.6 (brick) red / green / yellow / 1 4,221
orange / brown AO1
i ~ ; | L
01.7 C 1 4.2.21
AO3
01.8 small intestine allow ileum 1 4.1.3.3
4.2.2.1
ignore intestine unqualified AO1
do not accept large intestine /
duodenum
N B . —
01.9 active transport 1 4.1.3.2
4.1.3.3
AO1
osmosis 1 AO1
B 1 N L
Total [ 10
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. . . AO/
Question Answers Extra information Mark Spec. Ref.
02.1 the movement of particles 1 4.1.31
from a high concentration to AO1
a low concentration
02.2 (gills) have (many) allow description of projections 1 4.1.3.1
projections allow have lots of / five gills : AO2
(for) large(r) surface / area 1
or
(gills) are on the outside of
the body (1)
for good access to water (1) |
02.3 differentiation 1 41.2.3
AO1
024 mitosis do not accept meiosis 1 4.1.2.2
AO1
02.5 hair 1 41.22
4.1.2.3
AO1
02.6 axolotls are cheap to feed 1 41.23
AO3
axolotls are easy to breed 1
02.7 D 1 4222
AO1
02.8 trachea allow windpipe 1 4222
allow cartilage (ring) AQT1
| J
02.9 pulmonary artery 1 4222
AO1
Total I 11
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. . : ' AO/ |
_Questlon Answers - Extra information Mark Spec. Ref.
03.1 epidermis 3 4232
4.2.3.1
palisade mesophyll allow palisade / mesophyll AO1
xylem
03.2 guard cells 1 4232
4.2.31
J AO1
03.3 to let carbon dioxide into the 1 423.2
leaf AO1
03.4 by evaporation 1 4232
AO1
03.5 (an answer of 4 (cm®) scores 2 4232
marks AO2
evidence of correct graph allow in range 4.8 to 5.2 and 0.8 1
readings (5 and 1) to 1.2
4 (cm®) allow correct subtraction from 1
their graph readings
allow their calculated value from
readings in the range 4.6 to 5.4
and 0.6to 1.4
03.6 plant A has more leaves 1 4232
AQO3
— 5 S i R
03.7 any one from: answers must be comparative 1 4232
(the new room was) AO2
e windier
e warmer
e drier/ less humid
e brighter allow sunnier
ignore more sun
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Question Answers

03.8

RS 8

Total

10

) Extra information B —‘i-M‘ark I s :‘? I{tef. |
any one from: ignore reference to predators 1 ! AO2
spikes / points / thorns / eating holly 4332
sharp
poisonous / toxic allow unpleasant taste :
brightly coloured berries
leaves are tough / !
leathery !
or leaves are hard to
chew
1
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Question Answers Extra information Mark AO é:fpec.
04.1 temperature 1 44.21
AO3
volume of yeast and water 1
04.2 28 1 4421
J AO2
04.3 carbon dioxide { 1 4421
AO2
L S D S
04.4 the greater the mass of allow reference to weight / 1 4421
sugar, the greater the volume | amount of sugar AO3
of foam / gas produced allow reference to amount of
foam / gas
allow positive correlation
ignore names of gases
ignore directly proportional
L — L . —
o - i , R
04.5 no respiration occurs ignore no reaction occurs 1 4421
or AO2
sugar / glucose is needed for
respiration
04.6 for comparison / to compare | allow as a control (experiment) 1 4421
allow as a base line AQ2
do not accept as a control
variable
or
to check that no other factor / | allow answers in the context of
variable is influencing the the investigation e.g.
results to prove that the results
obtained were due to the sugar
(and nothing else)
or
to ensure validity ignore fair test / accuracy { ]
04.7 (it) stops the oxygen / air ignore (it) stops the oxygen / air 1 4421
getting in / through getting out AO2
ignore gases unqualified

1"
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Question

Answers

ethanol

Extra information

Mark

‘AO/ ]

Spec. Ref.

4.4.21
AO1

12
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AO/

————

Indicative Content:
qualitative statements
e 3 works beston A
e 1 works beston B
e 2 works beston C

1 is least effective on A
o 3 is least effective on B
o 3 is least effective
or has no effect on C

quantitative statements
e 1 kills more of B and C compared to A
2 kills more of Cthan A/ B
3 kills more of Athan B and C
2 kills the same amount of Aand B
2 and 3 killed similar amounts of B
C are resistantto 3
only 2 worked well on all of the bacteria
for A, 3 works best, 2 is next and 1 is least effective
for B, 1 works best, 2 is next and 3 is least effective
for C, 2 works best, 1 is next and 3 is least effective

for level 2 reference to qualitative and quantitative statements is
required

Question Answers Extra information Mark Spec. Ref.
05.1 gonorrhoea 1 4313
AO1
05.2 (the bacteria are resistant to 1 4.3.1.3
the antibiotics AO2
05.3 abstain from sex(ual allow abstinence 1 4311
intercourse) 4313
AO2
or
wash hands after touching ignore wash hands unqualified
penis / urinating / using the
toilet
05.4 Level 2: Scientifically relevant features are identified; the way(s) 4-6 4.1.1.6
in which they are similar / different is made clear and (where AO3 x3
appropriate) the magnitude of the similarity / difference is noted. AO2 x3
Level 1: Relevant features are identified and differences noted. 1-3
No relevant content 0

13
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|

. . . AO/
Question Answers Extra information Mark Spec. Ref.
05.5 sample E 1 4.1.1.6

AO2
05.6 an answer of 14 scores 2 marks 4.1.1.6
AO2
15+12+13+16 1
4
or
56
4
14 1
05.7 an answer of 140 000 scores 3 4.1.1.6
marks AO2
an incorrect answer for one step
does not prevent allocation of
marks for subsequent steps
(area=0.1x% 0.1 =) 0.01 allow 1 x 107 1
(volume = 0.01 x 0.01 =) allow 1 x 107 1
0.0001
(number = 14 o) allow ecf from question 05.6 1
0.0001 allow 1.4 x 10°
140 000
do not accept 14 x 10*
05.8 Q 1 41.1.6
L AO2
05.9 allow reverse argument 4.3.1.1
AO2
(bacteria) could make allow (bacteria) cause infection / 1
humansiill disease
or _ ) allow (bacteria) cause
(bacteria) could kill humans | appropriately named disease
or
fba.ctena) could release ignore harmful
oxins
Total 17

14
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Answers

Extra information

AO/
Spec. Ref.

circulatory / circulation

allow cardiovascular (system)

ignore blood (system)
ignore cardiorespiratory system

]

any valve ringed

allow more than one valve
separately ringed

4222
421
AO1

4222
AO1

prevent backflow (of blood)

ensure one-way flow

allow correct description of
backflow

allow maintains (correct)
direction of blood

allow correctly named veins

Question
06.1
(system)
06.2
06.3
or
06.4 vein
06.5

any two from:

(referring to mechanical

valves)

¢ long lasting
or
durable
or
does not break / tear
or
does not wear out

e do not need to go into
hospital / surgery again

e no ethical issues
(surrounding use of living
/ animal tissue)

¢ no risk of rejection

¢ no need for anti-rejection
/ immunosuppressant
drugs

e no risk of transmission of
disease

allow reliable

allow less likely to need a
replacement (after 5 years)

ignore no need for a
replacement

15
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Answers

i

06.6

06.7

Total
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Extra information

o ————

no need to take anti-clotting
medication

|
L JJ_

Mark

AO/
Spec.Ref.

allow can't hear a pig valve
allow can get a better fit with a
pig valve

allow less leaky with a pig valve

allow less likely to get a heart
attack / stroke

ignore will not get blood clots
(around the valve)

an additional line from a medical
condition negates the mark

4224
AO3

4222
AO1

16
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Answers

07.1

controls the (activities of the)
cell

07.2

red blood cell / RBC

or
bacteria / prokaryote

or
xylem (cell)

L

07.3

07.4

cell shape is similar to cell in
Figure 12 and nucleus present

any two features correctly
identified and labelled:

e nucleus

(cell) membrane

cytoplasm

mitochondria / mitochondrion
ribosome(s)

any one from:

e (cellulose cell) wall

e chloroplast

e (permanent) vacuole

. . AO/
Extra information Mark Spec. Ref.
allow contains genetic 1 41.1.2
information / genes / DNA / AO1
chromosomes
do not accept brain
do not accept controls
substances entering / leaving
the cell
allow erythrocyte 1 4223
4111
ignore blood cell unqualified AO1
ignore platelets
allow named examples of
bacteria
do not accept virus
ignore shading 1 4112
AO2
do not accept a cell wall drawn 8.2.1
AO1
1
allow cell wall if drawn and
correctly labelled
do not accept other plant sub-
cellular structures
1 4.1.1.2
AO1
ignore chlorophyll
allow starch grain )

17
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Extra information

Mark

AO/
Spec. Ref.

an answer of (x) 400 scores 3
marks

an answer of (x) 40 scores 2
marks

allow in range 23 to 25 (mm)
orinrange 2.3 to 2.5 (cm)

allow correct calculation from
their measurement of X to Y in
the range 2.3 cm to 3.5 cm or
23 mm to 35 mm

allow correct magnification
derived from their measurement
in mm

ignore rounding errors

Question Answers
07.5
24 (mm) or 2.4 (cm)
24
0.06
or
24
0.06
(%) 400
{ _
07.6 high(er) magnification
high(er) resolution or high(er)
resolving power
Total

ignore bigger / zoom

allow see more detail

if neither mark awarded allow 1
mark for see smaller objects
or see smaller sub-cellular

structures

allow 3D image

18

4115
AO2

41.1.5
AO1
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AO/

Question Answers Extra information Mark Spec. Ref.
08.1 a protist 1 43.1.5
AO1
08.2 allow converse if clearly 4315
describing people who do not AO3
use (mosquito) nets
lower percentage of people allow fewer people with malaria 1
with malaria when using when using (mosquito) nets
(mosquito) nets allow only 1.2% of people with
malaria when using (mosquito)
nets
ignore reference to data from
table unqualified
do not accept incorrectly
calculated figures
08.3 any one from: 1 4315
¢ some people who use allow people can get malaria AO3
(mosquito) nets have when they are not sleeping
malaria
e data from only one area /
part of Africa
e size of group too small or allow correlation does not imply
sample size too small causation
or
only 476 people
e only 50 people did not use
(mosquito) nets
or
uneven group sizes (nets
VvS. no nets)
e no other information about | allow examples of information
people considered not considered e.g. age, other
medical issues such as sickle
cell, whether taking anti-malarial
medication, vaccination
ignore ref to other factors
unqualified
e people may have lied about
using (mosquito) nets
08.4 any value between 88 — 91 allow decimal values 1 4315

AO2

19
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- T T
. . . AO/
Question Answers Extra information Mark s
| pec. Ref.
08.5 any one from: 1 4225
e improved health care allow examples of improved 4.3.1.5
health care such as AO2

more / cheaper / new
treatments / vaccinations /

antibiotics
e use of mosquito control allow descriptions such as
methods spraying of insecticides /

repellent or draining water holes
or preventing mosquitoes from

breeding
e changing behaviour to allow descriptions such as wear
avoid being bitten (by long clothing or avoid going out
mosquitoes at dusk

I B S S - R R |

20
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Question
L

Answers Extra information

Mark

AO/
Spec. Ref.

08.6

Level 2: Scientifically relevant facts, events or processes are
identified and given in detail to form an accurate account.

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

4-6

1-3

No relevant content

Indicative content

prevents pathogens from entering

skin

e tough/dry/ dead outer layer

¢ skin acts as a barrier

sebum / oil on (surface of) skin

sebum / oil repels pathogens

scabs form over cuts or scabs form a barrier
platelets are involved in forming clots / scab

stomach

¢ contains (hydrochloric) acid

e (HCI) kills bacteria

e infood or in swallowed mucus

eyes
e produce tears

e contains enzymes to kill bacteria
e tears are antiseptic

breathing system

trachea / bronchi / nose produce mucus
mucus is sticky

(mucus) traps bacteria

(mucus) carried away by cilia

defends itself against pathogens inside the body

immune system / white blood cells (WBCs)
WBCs engulf pathogens
antitoxins are produced

antibodies are produced

(antibodies) help destroy pathogens

memory cells (are formed)

(memory cells give a) more rapid response if pathogen re-
enters

[ ]

[ ]

[ J

¢ (antitoxins) neutralise toxins / poisons (produced by pathogen)
[ J

[ ]

[ ]

[ ]

a level 2 response should refer to body defence and the immune

system

4.3.1.6
43.1.7
AO1

’_Total

1

11

21
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Question

09.1

T S

Answers

LHS:
carbon dioxide and water

RHS:
glucose

l

Extra information

Mark

words take precedence over
symbols

allow correct symbols (ignore
balancing)

in any order

do not accept starch

ignore carbohydrates / sugar

09.2 power output of bulb
09.3 any two from:
e repeat and calculate a mean
or
repeat and to eliminate
anomalies
¢ control the (water)
temperature
e control the concentration of
carbon dioxide
e control the distance of the
bulb from the pondweed
e control the mass / length /
species / age of the
pondweed
e give pondweed time to
equilibrate
09.4 | 3.3 (cm%hour)

|

|
|

4.4.1.2
AO2

ignore do a control experiment
unqualified

allow a method of controlling
(water) temperature

allow a method of controlling
carbon dioxide concentration

allow use the same piece of
pondweed

allow do experiment with the
bulb off / in the dark

4.41.2
AO3

22

44.1.2
AO2
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12

— .
. . . AO/
Question Answers Extra information Mark Spec. Ref.
09.5 max 3 marks for bar chart 4412
correct scale and axis labelled 1 AO2
all points plotted correctly allow points plotted to within 2
+ %2 small square
allow 3 or 4 correct plots for 1
mark
allow correct plot from incorrect
value calculated in question
09.4
correct curved line of best fit ignore line extended beyond 1
60 / 250 (W)
ignore line joined point to point
with straight lines
( 09.6 | correct answer from their line allow + ¥ small square 1 4.4.1.2
drawn on Figure 15 tolerance AO2
allow 1.8 / 1.9 if no line of best
fit or incorrect graph is drawn
09.7 4 1 4412
AO2
Rate of
photosynthesis
Temperature "

23
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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

the Assessment Objectives, level of demand 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 alist 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.
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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.

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.




MARK SCHEME — GCSE BIOLOGY - 8461/2F — JUNE 2019

. . . AO/
Question Answers Extra information Mark Spec. Ref.
01.1 Stimulus Sense organ AO1
o 4.5.2.1
- — l
Chemicals ‘]\
. : o -"{ [;;e ] 1
[ Light |/'" <
\ i »Tm_ 1
additional lines from a stimulus
negates the mark for that
stimulus
T .
01.2 any two from: 1 AO1
e fast/rapid 4521
e protect (from danger / harm) 1
e aresponse / a reaction ignore ‘action’
e automatic / involuntary or allow not coordinated by
not under conscious control | conscious part of the brain
or
allow does not involve thought /
thinking
ignore not coordinated by the
brain
01.3 the muscle contracts 1 AO1
45.2.1
e . S —
01.4 (10) in this order 2 AO2
(14) 45.2.1
8 all 3 correct = 2 marks 8.2.7
11 2 correct = 1 mark
| 13 0 or 1 correct = 0 mark
01.5 (after drinking coffee) 1 AO3
ruler falls less far (before being | allow mean before = 17 and 4521
caught) mean after = 11(.2) 8.2.7
or mean after is only 11(.2)
allow (ruler is) caught more
quickly J
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o o o L — o) o
[ Question Answers Extra information Mark Spec. Ref.
01.6 any two from: 2 AO3
e more repeats 4521
o test more students 8.2.7

e use ruler with more precise | ignore accurate
scale — eg mm scale

e drop from same height
(above the hand)

e make sure student B's hand
is stationary

e same distance between
finger(s) and thumb

allow alternative method — eg
use of computer to measure
reaction time

. mewn - [ _— - - o _
Total ! 10
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answer from Question 02.3 x
0.5

answer to calculation in mp1

if no answer in Question 02.3,
an answerof 0.25/%/1in4/
25% scores 2 marks

if no answer in Question 02.3
allow 0.5 x 0.5

if no answer in Question 02.3
allow0.25/%/1in4/25%

. . . A0/
Qflestlon Answers_ Extra mformatloni _ Mark Spec. Ref.
02.1 an allele expressed even if a 1 AO1
person only has one copy of the 46.1.6
allele
02.2 Woman AO2
4.6.1.6
Ee all 3 correct= 2 marks 2
Man B 1 or 2 correct = 1 mark
ee ee
02.3 correct probability from Figure 4 | if no answer in Question 02.2 1 AO3
allow 0.5 4.6.1.6
- : . . —
02.4 Woman AO2
4.6.1.6
X X 46.1.8
) | | gametes=X+Xand X+Y 1
allow in incorrect positions
X
Man - X, X, X and Y in correct boxes 1
Y
02.5 an answer matching the answer AO2
from Question 02.3 x 0.5 scores 46.1.6
2 marks 46.1.8

Total

| & ]
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. . . AO/
Question ) Answters . Extra |nforrf1Aat|on IYIar;K Spec. Ref.
[ ) T
03.1 46 1 AO1
46.1.2
. 46.1.8
_ | _ ]
03.2 half the mass of the DNA in cell 1 AO2 T
A 46.1.2
03.3 meiosis { 1 AO1
« l J 46.1.2
L _ S g B i ,
03.4 mutation l 1 AO1
4.6
- R S
- - S -
03.5 any two from: 2 AO2
4.6
| o different egg / sperm each 4.6.1.1
time
genes from two parents
each gamete / egg / sperm | ignore different chromosomes
has different alleles / genes
/ DNA / genetic information
ignore the children have
| different genes / alleles
03.6 8 1 [ AO2
41.2.2
46.1.2
N | S . .
03.7 40 allow in range 39 to 41 1 AO2
4.6.1.2
S | -
03.8 an answer of 80 scores 3 AO2
marks 4.6.1.2
allow ecf from Question 03.7 for
3 marks
an answer of 0.08 scores 2
marks
‘ answer to Question 03.7
40 | allow 200 1
500 '
X 1000 1
' 80 an answer from mp1 but 1
; not x 1000 scores 2 marks i

10
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. . . AO/
_. Question | Answerg Extfa rlrnfo‘rmatlon | Mark Spec. Ref.
— - - i
03.9 embryo is (very) small 1 AO2
4.5
4534
(so) embryo not seen / felt ignore not noticed 1 AO3
or
lost in normal menstrual flow
Total 13

11
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— — Ao/
! Question Answers B Extri jnformat_lvon | Mark | spec. Ret.
04.1 bacteria 1 AO1
4723
fungi 1
04.2 both increase rate 1 AO1
4.2.2.1
because oxygen is needed for | do not accept anaerobic 1 4421
(aerobic) respiration ; 451
or oxygen is used to release | ignore energy produced 4.7.2.3
energy 4.7.41
as increased temperature allow named example 1
causes faster reactions eg respiration
allow increased rate of enzyme
action l
04.3 water allow H,0O / H20 / moisture / rain ' 1 AO1
ldo not accept H’0 / H20 ll 4.7.2.3
04.4 methane 1 AO1
4.7.2.3
04.5 60 allow sixty 1 AO2
4723
04.6 ( so plants / crops grow faster / -5 1 AO1
| better 4723

(decays further and) releases /
contains mineral ions / named
example

allow releases / contains
nutrients

ignore nitrogen / food / carbon
dioxide

allow as a fertiliser

allow retains water in soil

allow improves drainage

| allow insulates / keeps warm

allow suppresses weed growth
allow improves soil structure

12
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. . . AO/
_Q_uggno_n | B Answers Extra mforr_ngtn_on_ - | Mark Spec. Ref.
- — . S -

05.1 Raphus 1 AO2
46.4
[ 05.2 any two from: 2 AO2
4.6.3.6
¢ humans hunted / killed / ate
the dodo
or dodo easy to catch
¢ humans ate / collected
eggs
e humans ate the dodo’s
food
e animals brought by allow examples — eg cats / dogs
humans ate dodo / eggs / pigs / rats
e diseases introduced by
humans or by imported
animals
e humans destroyed dodo’s | allow deforestation
habitat / nests
_ : —
05.3 any one from: 1 AO1
e growing crops / biofuels allow farming / agriculture 4.7.3.3
e grazing animals 4.7.34
e building houses allow other correct examples —
eg building roads
e quarrying / mining
e dumping waste
05.4 there is less photosynthesis 1 AO2
4411
the trees are burned 1 4412
4734
4.7.3.5
05.5 increase 1 AO1
} 4.7.3.5
05.6 | an answer of 270 scores 2 AO2
marks 4734
9x30 1 47.3.6
270 1

13
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e where suitable habitat is found or where the trees have not
been cut down

e seeds return to deforested area
¢ from other (forested) areas

e plants / trees begin to grow back
¢ so provide food / shelter / nest sites / suitable habitat for
animals

¢ animals return to re-growing area
o from other (forested) areas

¢ sufficient time for regeneration

¢ old growth area is a source of recolonising organisms

13

14

] - l AO/ |
Question Answers .~ Mark
] ! Spec. Ref. |
. = " — -
05.7 Level 2: Relevant points (reasons/causes) are identified, given in 34 AO3
detail and logically linked to form a clear account.
Level 1: Points are identified and stated simply, but their -2
relevance is not clear and there is no aftempt at logicat linking.
No relevant content 0
Indicative content 4.7.3.1
4.7.34
¢ displaced animals can move to adjacent areas 4.7.3.6
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hEll;estion Answers Extra information Mark AG
] ) Spec. Ref.
06.1 protein 1 AO1
4423
4533
06.2 urea is a waste (product) allow toxic / poisonous or may 1 AO1
damage cells or denatures 4.5
proteins 4.5.3.3
ignore harmful / dangerous
06.3 in this order 4421
respiration 1 4422
4743
breathing 1 AO1
06.4 in this order 2 AO3
least 4524
3 correct = 2 marks 4533
medium 1 or 2 correct = 1 mark
most
06.5 diffusion 1 AO1
4.1.3.1
4533
| 06.6 protein 1 i AO3
4533
(molecules too) large this mark may only be awarded 1
if mp1 is correct or not
attempted
allow pores in membrane are
too small
L ~ B , ] ,,4
06.7 3 allow three 1 AO3
453.3
| 06.8 increases ignore numbers 1 AO3
4533

15
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Question

Answers

06.9

Extra information

Mark

AO/
Spec. Ref.

any two from:

¢ has a low(er) concentration
of urea

e constant urea
concentration / level

e less time attached to
machine or fewer hospital
visits

e no/ less restriction on
travel

e not piercing skin
repeatedly

¢ less chance of infection /
blood clots
cheaper in the long term
no restrictions on diet

allow converse points for person
A/ dialysis

allow substance (if named must
be correct)

ignore cheaper unqualified

AO3
4533

13

16
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calculated mean x 1000
allow 1.4 x 10*

. e e AO/
Question ) ) Answers 7Extra information Mark Spec. Ref.
07.1 primary consumer 1 AO2

4721
4.7.41
07.2 correct shape: 4 tiers with 1 AO2
largest at bottom and smallest 4742
at top
correctly labelled: in this order 1
or allow:
dragonfly / nymph 3"-order or tertiary consumer or
apex / top predator or (trophic
level) 4
+ hydra 2".order or secondary
consumer or (trophic level) 3
+ daphnia 1%.-order or primary consumer or
herbivore or (trophic level) 2
+ algae producer or (trophic level) 1
allow for 2 marks inverted
pyramid if correctly labelled
s _ L
— N — -
07.3 any one from: 1 AO1
(Daphnia biomass smaller 4743
because)
¢ non-digestible parts (of ignore waste
algae) or lost in faeces
e not all absorbed
lost in urine / urea
o used in respiration or lost | allow excretion
as carbon dioxide / CO; allow (to supply energy) for
movement / warmth
e algae not all eaten allow used to supply energy
or eaten by other
organisms
e some algae decompose
— r _—— _
07.4 an answer of 14 000 scores AO2
2 marks 4.7.2.1
14 1
14 000 allow evidence of an incorrectly 1

17
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an answer of 2.625 x 10*
or 2.63 x 10*

marks

—

fy——

fertiliser toxic to Hydra (1)
or

and so die and decay
or
eutrophication (1)

| Hydra) (1)

Question Answers

07.5 ’
(volume of pond =)
1.875
or2.5x15x0.5
14 000 x 1.875
26250
2.625 x 10*

07.6 increased (growth /
reproduction of) algae
(more algae so) more food for
Daphnia

07.7 (Hydra have) less food
because (graph shows) fewer
Daphnia (with more fertiliser)

Total

18

Extra information J Mark Sp:::o lIRef
s
' ( AO2
4.7.21
or 2.6 x 10*scores 4 marks
an answer of 26250 scores 3
allow ecf from Question 07.4
| an incorrect answer for one step 1
| does not prevent allocation of
marks for subsequent steps
allow ecf from Question 07.4 1
1
|
allow 2.63 x 10* or 2.6 x 10* |
1 AO2
4.7.21
4.7.3.2
1 4.7.41
allow fertiliser toxic to Hydra (1)
(so) fewer Daphnia eaten (1)
L =
1 AO3
4.7.21
1 4.7.3.2
allow other valid suggestions, eg
fertiliser causes growth of algae
(on surface) which block light :
(decay / eutrophication) uses up
oxygen (so lack of oxygen for
S— — -
14

J
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Total

. . . AO/
Question Answers B Extraﬁ information _ﬂark | spec. Ref.
08.1 chromosome(s) allow gene(s) / allele(s) 1 AO1
46.1.4
41.2.1
08.2 X =sugar 1 AO1
46.1.5
Y = nucleotide 1
Z = base 1
08.3 double helix 1 AO1
46.1.4
08.4 3 1 AO2
4.6.1.5
— 1 — _ .
08.5 any two from: allow descriptions or named 2 AO1
examples 46.14
e diagnosis of inherited / allow research / understand
genetic disorder genetic disorders
e gene therapy or treatment
of inherited disorders
¢ understanding (human)
evolution
or
understanding ethnic
origins (of a person)
or
understanding ancestry
e tracing human migration
patterns
allow other examples — eg
identification of criminals (1)
paternity determination (1)
8 I

19
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relevant steps are identified, but links are not made clear.

No relevant content

Indicative content

o several seedlings in each batch
or one pot of seedlings in each batch
measure heights of shoots

leave some in dark with light from one side / direction in box with
hole

control(s) with all-round light or rotating on clinostat or in dark
control variable(s) eg same temperature / water / soil type
after suitable time (at least several hours)

record appearance of seedlings re. light direction

re-measure heights of shoots

detail of how bent shoots were measured — eg use thread or
straighten them out

calculate mean height increase for each group

use ruler / protractor to estimate angle of bending

for level 3 a reference to comparing the growth of plants with light
from one direction with plants either in darkness or in full light along
with a control variable is required

20

S R
L Question Answers Extra information Mark SApc;é '
09.1 named example of tropism — eg | allow hydrotropism or 1 AO1

geotropism / gravitropism chemotropism or thermotropism 4541
correct corresponding stimulus — | allow water or chemical or 1
eg gravity ‘heat’
09.2 Level 3: The method would lead to the production of a valid 5-6 AO1
outcome. All key steps are identified and logically sequenced. AO2
4.5.4.1
' Level 2: The method would not necessarily lead to a valid 34
' 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
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09.3

Question

L

Answers

leaves / plant receive(s) /
absorb(s) more light

(so) more photosynthesis

(so plant) produces more
glucose

L

Extra information

allow starch / carbohydrate /
sugar / organic material / other
named organic substance

if no other mark awarded allow 1
mark for any two of the mark
points with no reference to
‘more’

11

AO/
Spec. Ref.
AO2

4541

4.7.2.1

44

4412

AO1

21
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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 associates 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 correct way.
As preparation for standardisation each associate analyses a number of students’ scripts. Alternative
answers not already covered by the mark scheme are discussed and legislated for. If, after the
standardisation process, associates encounter unusual answers which have not been raised they are
required to refer these to 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 to a particular paper. Assumptions about future mark
schemes on the basis of one year's document should be avoided; whilst the guiding principles of
assessment remain constant, details will change, depending on the content of a particular examination
paper.

Further copies of this mark scheme are available from aga.org.uk

Copyright © 2018 AQA and its licensors. All rights reserved.

AQA retains the copyright on all its publications. However, registered schools/colleges for AQA are permitted to copy material from this booklet
for their own internal use, with the following important exception: AQA cannot give permission to schools/colleges to photocopy any material that
is acknowledged to a third party even for internal use within the centre.
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Information to Examiners

1. General

The mark scheme for each question shows:

o the marks available for each part of the question

o the total marks available for the question

¢ the typical answer or answers which are expected

e extra information to help the Examiner make his or her judgement

o the Assessment Objectives, level of demand 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 alist 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 Abold 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/; e.g. allow smooth / free movement.

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

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.
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4, 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.
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.

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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Question 1
. . . AO /
Question Answers Extra information Mark Spec. Ref.J
A nucleus 1 AO1
011 4.11.4
_J B electron 1 4.1.1.7
electron 1 AO1
01.2 4.1.1.5
( ] 3/ th;e » 1 AO2
01.3 4121
{ (atomic number) 5 1 AO2
01.4 4115
(mass number) 11 1
isotope AO1
01.5 4115
01.6 there are the same number of 1 AO2
) 79Br atoms and $1Br atoms J 4.1.1.6
Total I 8
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Mark

AO/
Spec. Ref.

AO2
4111
4214

AO1
4214

AO1
4132

AO1
4512

AO2
4512

AO1
4511

do not accept any change to the

AO1
4214

Question 2
Question Answers Extra information
HgOz
02.1
02.2 covalent
02.3 transition metals
02.4 B
02.5 A J
02.6 exothermic
i .
| G&c"eb
scores 2 marks
allow dots, crosses, circles
02.7 or e for electrons
1 bonding pair of electrons in
| the right hand overlap number of electrons in the left
hand overlap
4 non-bonding electrons on do not accept non-bonding
oxygen electrons on hydrogen
ignore inner shell electrons
drawn on oxygen
Total
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Question 3
. . . AO/
Question Answers Extra information Mark Spec. Ref.
B 1 AO2
03.1 4111
41.1.2
D 1 AO2
03.2 4.1.1.1
4112
E 1 AO2
03.3 41.1.1
4112
blue food colour from a mixture of food AO2
. ~ colours 41.1.2
[chromatography - 1
| copper from an alloy of copper and zinc |
03.4 copper sulfate from copper sulfate
) - solution -
[ crystallisation - ) 1
ethanol from a mixture of ethanol and
water
additional line from a box negates the mark for that box
(filter) funnel containing filter 1 AO1
paper
03.5 suitable vessel for collecting 1 AO1
’ filtrate
AO2
sand and water labelled in 1 411.2
correct place
03.6 100 °C 1 AO2

41.1.2
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03.7

solution is heated
water evaporates

the vapour cools in the
condenser

the vapour condenses
or

the vapour turns to a
liquid

(pure) water collects in
the beaker

allow water boils / vaporises

Total

10

4 AO1
41.1.2

= ;T'—__ —

13 |
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Question 4
Question Answers Extra information Mark A/
Spec. Ref.
concentration (of solution / 1 AO3
electrolyte) 4521
temperature (of solution / ignore room temperature 1
electrolyte)
allow volume (of solution /
electrolyte)
04.1 allow size of electrodes
allow distance between
electrodes
do not accept electrode X
unqualified
do not accept (measured)
voltage
(most reactive) magnesium allow Mg 1 { AO3
04.2 zinc allow Zn 4412
(least reactive) cobalt allow Co 4521
0 (volts) | 1
= AO3
two different metals are needed | dependent on voltage being 1 4521
to produce a voltage given as 0 volts
04.3 allow the two electrodes are the
same metal
allow there is no difference in
reactivity (between the
electrodes)
connect cells (in series) ignore putting cells together 1 AO1
04.4 12
use {— =) 8 cells 1 AO2
(15 ) 45.21
electric toy 1 AO3
04.5 4.5.2.1
4522

11
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Question 4 continued

Question

Answers

Extra information

04.6

(advantage)

any one from:

o faster to refuel (than
recharging)

¢ can travel further (before
refuelling)

e hydrogen can be renewable

¢ produces a constant voltage

¢ no toxic chemicals released
after disposal

(disadvantage)

any one from:

¢ hydrogen is made from fossil
fuels

* hydrogen is made from non-
renewable resources

¢ hydrogen is difficult to store

¢ hydrogen is flammable /
explosive

¢ costs more to refuel (than
recharging)

e costs more to manufacture

¢ not many hydrogen filling
stations

Total

Mark

AO/
Spec. Ref.

allow lasts longer
allow hydrogen is renewable
allow the only product is water

ignore no emissions

ignore expensive unqualified

AO3
4521
4522

10

12
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Question 5
. . . AO/
Question Answers Extra information Mark Spec. Ref.
s 1 AO2
05.1 4222
a gas escapes 1 AO2
05.2 4313
{05 3 from 0.47 (g) to 0.86 (g) allow from 0.86 (g) to 0.47 (g) 1 AO2
. 4314
an answer of 0.83 (g) scores 2
marks
an answer of 0.74 (g) scores 1
mark
05.4
0.84+0.79+0.86 1 AO3
3
=0.83(g) 1 AO2
4.3.1.3
independent 1 AQ2
05.5 4313
increases 1 AO2
e 4313
1.3 (g) allow 1.30 (g) 1 AO2
05.7 4313
[ - —T7T - T —
Total 8

13
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Question 6
uestion® |

Question Answers

06.1
184

232+6) 100

=77 (%)

! 38 % 40
100

=15 (kg)

(2 x 27) + (3 x 16)

06.3
=102
284 o
318
06.4 = 89.3081761 (%)

= 89.3 (%)

Extra information

Mark

Spec. Ref.

AO/

- - . i

an answer of 77 (%) scores 2
marks

an answer of 78.63247863 (%)
correctly rounded to at least 2
significant figures scores 1 mark

allow 77.31092437 (%) correctly
rounded to at least 2 significant
' figures

SN B S

an answer of 15 (kg) scores 2
marks

allow 15.2 (kg l

AO2
4.3.3.2

AO2
4413

an answer of 102 scores 2
marks

| ignore units

an answer of 89.3 (%) scores 3
marks

' allow 89.3081761(%) correctly
rounded to at least 2 significant
figures

allow an answer correctly
rounded to 3 significant figures
from an incorrect calculation
which uses the masses in the
question

AO2
4312

AO2
4.3.3.1
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06.5

aluminium is more reactive than
carbon

(so) carbon cannot displace
aluminium

or

(so) carbon cannot reduce
aluminium oxide

Total

allow aluminium is above carbon
in the reactivity series

allow (so) carbon cannot replace
aluminium

allow (so) carbon cannot
remove oxygen from aluminium
oxide

allow (so) carbon will not react
with aluminium oxide

1 AO1
4411
4412
4413
1 4433
11

15
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Question 7
. . . AO/
Question Answers 5 Extra information Mark Spec. Ref.
S L e s S
sports injury pack 1 AO1
07.1 4511
i e — L - - F—
D 1 AO1 "
07.2 4511
systematic error 1 AO1
fls 4.5.1.1
07.4 polystyrene cup allow other insulating containers 1 AO1
) 4.5.1.1
-1 ,;;.,, - — — S R
all six points plotted correctly allow a tolerance of + %2 a small 2
square AO2
allow 1 mark for at least 3 points 4511
07.5 plotted correctly
line of best fit ignore extrapolation to y-axis 1
line extrapolated correctly to 1
y-axis
' allow ecf from question 07.5 1 AO2
07.6 20.4 (°C) ' allow a tolerance of + /2 a small | . 4511
square | f
the mixture was not stirred 1 AO3
07.7 4511
too little sulfuric acid was added 1
Total 19

16
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Question 8
Question Answers Extra information Mark AO/
Spec. Ref.
{ ignore reference to atomic [
structure AO1
ignore references to Cr, Mn and 4.1.2.2
Mo
any one from: 1
08.1 ¢ so elements / iodine /
’ tellurium were in groups with
similar properties
e iodine has similar properties
toBr/Cl/F/Group 7 allow corresponding argument in
« iodine has different properties| | terms of tellurium
to Se/S/0O/Group 6
ignore reference to atomic
structure AO1
Mendeleev had predicted 1 4.1.2.2
properties of missing elements
elements were discovered (that 1
filled the spaces / gaps)
08.2 properties (of these elements) allow atomic weights (of these 1
’ matched Mendeleev's elements) fitted in the spaces /
predictions gaps
if no other mark awarded, allow
1 mark for in previous versions
of the periodic table the pattern
of similar properties broke down
_ ez — =l
; — - - ; —
relative atomic mass 1 AO1
.3 4.1.1.6
2 = — EE——— —
(increasing) atomic / proton ignore (increasing) electron 1 AO1
08.4 number number 41.2.1
) do not accept relative atomic /
proton number |
(formula) At, ignore incorrect state symbol 1 AO1
4126
08.5 (state) solid allow (s) 1
ignore s

17
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08.6

any two from:

e flame

¢ (white) solid forms

e colour of gas / chlorine
disappears / fades

allow burns
allow (white) smoke forms

Total

18
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Question 9
Question Answers
R BVe— o
09.1 H

| hydrochloric (acid)
09.2

water
09.3 burette
— — :
09.4 27.6 (cm”)

. . AO/
Extra information Mark Spec. Ref.
1 AO1
4424
_ o L el
allow HCl 1 AO2
4.4.2.2
allow H,O 1
do not accept biuret { 1 AO1
4.4.25
allow 27.60 (cm®) 1 AO2
4425

19
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Question 9 continued

[
l Question

: —

]

09.5

Answers Mark Sp:cOIRef
Level 3: The design/plan would lead to the production of a valid 5.6 AO3
outcome. All key steps are identified and logically sequenced. AO1
Level 2: The design/plan would not necessarily lead to a valid AO1 x 2
outcome. Most steps are identified, but the plan is not fully logically | 3—4
sequenced.
Level 1: The design/plan would not lead to a valid outcome. Some
\ o . 1-2 AO1x 2

relevant steps are identified, but links are not made clear.
No relevant content 0 Al
Indicative content
allow converse using acid added to alkali
Key steps
e measure the volume of acid
¢ add indicator to the acid
¢ add sodium hydroxide solution
¢ until the colour changes
¢ record volume of sodium hydroxide solution added
e repeat procedure with the other acid
Use of results
e compare the two volumes of sodium hydroxide solution to find 4425

which sample P or Q is more concentrated e
Other points
¢ pipette to measure volume of acid
¢ use a few drops of indicator
o swirl
e use a white tile
¢ rough titration to find approximate end point
¢ add dropwise near the endpoint
¢ read volume from bottom of meniscus
e repeat and take a mean

Total 1
ot B

20
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Question 10
Question Answers Extra information Mark AGH
Spec. Ref.
contain delocalised electrons allow contain free electrons 1 AO1
4233
(so) electrons can move through | allow (so) electrons can carry 1
the structure / nanotube charge through the structure /
101 nanotube
ignore throughout for through
ignore current / electricity for
charge
. AO/
Question Answers Mark Spec. Ref.
Level 2: Some logically linked reasons are given. There may also
10.2 ; ) 34
be a simple judgement.
Level 1: Relevant points are made. They are not logically linked. 1-2
No relevant content 0
Indicative content
e wood is the least dense so lightest to use
¢ aluminium is the most dense so will make the racket too heavy
e carbon nanotube is the strongest so least likely to break
e wood / aluminium are too weak so the racket will break more AO3
easily 4233
. . . 4227
e carbon nanotube is the stiffest so least likely to bend out of
shape
e wood / aluminium are not very stiff so could bend out of shape
e justified conclusion

21
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Question 10 continued

AO/

Question Answers Extra information Mark Spec. Ref.
_ _ 4 - —
an answer of 4.0 x 10* (nm?) l
scores 3 marks AO2
4241

an answer of 40344 (nm?)
scores 2 marks

(822 =) 6724 (nm?) 1

(6 x 6724 =) 40344 (nm?) allow 40344 (nm?) correctly 1
rounded to any number of

significant figures

10.3 . .
allow correct calculation using
incorrectly calculated value of
area of one face from step 1
= 4.0 x 10* (nm?) allow 4.0344 x 10* (nm?) 1
correctly rounded to 1 or more
' significant figures
allow a correctly calculated and
rounded conversion to standard
form of an incorrect calculation
of surface area ‘
1 I | - I |
i R e e s it RS
allow converse statements l AQO3
about fine particles ! 4242
any one from: 1
10.4 ¢ less can be used (for the | ignore nanoparticles are smaller
same effect) ;
o greater surface area (to
volume ratio)
Total

22
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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 associates 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 correct way.
As preparation for standardisation each associate analyses a number of students’ scripts. Alternative
answers not already covered by the mark scheme are discussed and legislated for. If, after the
standardisation process, associates encounter unusual answers which have not been raised they are
required to refer these to 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 to a particular paper. Assumptions about future mark
schemes on the basis of one year's document should be avoided; whilst the guiding principles of
assessment remain constant, details will change, depending on the content of a particular examination

paper.

Further copies of this mark scheme are available from aga.org.uk

Copyright © 2019 AQA and its licensors. All rights reserved.

AQA retains the copyright on all its publications. However, registered schools/colleges for AQA are pemmitted to copy material from this booklet
for their own internal use, with the following important exception: AQA cannot give permission to schools/colleges to photocopy any material that
is acknowledged to a third party even for internal use within the centre.
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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.

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

o extra information to help the Examiner make his or her judgement

o the Assessment Objectives, level of demand 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 alist 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.
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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?

[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.

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. [f 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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Question 1
T — R i 7 | I AO/
Question Answers l Extra information Mark Spec. Ref.
an extra line from a step to a AO1
[ Desalination | | reason for that step negates that 4.10.1.2
B | mark ]
Filtration Improve |
- » taste ‘;
01.1 [ Increase pH |
[ Sterilisation Kill bacteria | | !
~ Remove |
~ solids I 1
| | |
chlorine 1 AO1
01.2 410.1.2
{ ozone C
evaporate all water from the 1 AO2
sample 48.1.1
01.3 4.101.2
measure the sample’s boiling 1
point i
- an extra line from an ion to a AO1
Barium compound needed negates that ' 4.8.32
chloride | | mark 4835
“Aluminium Copper 1
ion | sulfate
01.4 Silver
7 nitrate
Sulfate Sodium | 1
ion hydroxide |
Sulfuric
acid
0 d VII iof T S S 4’» 1 A AO1 1
istillation
01.5 ‘[ 41012
Total { 9 J
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Question 2
Question Answers Extra information Mark AO/
Spec. Ref.
colourless any order 1 AO1
493.2
odourless 1
toxic 1
if more than three answers are given, apply the list principle as
follows:
02.1 [ Number of Number Number ~ Mark
answers correct incorrect awarded
3 1 2
4 2 2 1 ]
I 1 3 0 |
3 ] 2 1
5 2 3 0 )
1 4 |0 |
oxygen allow air / O, 1 AO2
02.2 49.3.1
an answer of 24 (g) scores 2 AO2
marks 4922
36 1
02.3 —
P X 8
=24 (qg) 1
I . - ]
animal waste 1 AO1
02.4 49.2.2
food in landfill 1 4.10.1.1
b . L S 1
= - — ——————
Total 8
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Question 3
Question Answers Extra information Mark AT
l | Spec. Ref.
03.1 (equation contains a) = allow description of arrow / 1 AO1
) (symbol) symbol 4.6.2.1
exothermic 1 AO1
{03'2 46.2.2
to reduce costs 1 AO3
03.3 46.14
to use less energy 1
L = L . S . S =, : §
r B — — - = N AR R T
(the world production of 1T A02 |
ammonia) increased 4.10.4.1
03.4
(the increase was) not steady / | do not accept decreases 1
linear ignore levels off
the demand for food changed 1 AO2
03.5 : AO3
the world population changed 1 l 4104.2 |
AO3
03.6 CandD 1 4.104.2
03.7 D - I | AO3
L 4.104.2
Total 10
{

10
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Question 4
Question Answers Extra information Mark AO/
J Spec. Ref.
in either order, both required for AO2
mark 49.1.1
allow phonetic spellings
04.1
nitrogen allow N, for nitrogen 1
and
methane allow CH, for methane
ignore width of bars AO2
ignore additional bars 49.2.2
04.2 nitrogen bar to 78% 1
oxygen bar to 21% 1
04.3 Titan’s atmosphere contains too 1 AO3
) little carbon dioxide. 4913
long wavelength radiation is 1 AO1
04.4 reflected back to the surface of 4.9.2.1
Titan.
an extra line from a gas to an AO1
 forms a effect on bromine water negates 4714
blue that mark
solution
methane [ forms a
colourless 1
solution |
04.5 forms a
green
| solution |
propene‘ forms a
white 1
| precipitate |
no effect |

1
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an answer of 49 (g) scores 2 |
marks. AO2
4.7.2.2
04.6 7 %21 1
3
=49 (g) 1
i e A — o — P ———c
Total | |9
I S B i § ]

12



Question 5

Question

Answers

05.1

covalent

05.2

Extra information
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Spec. Ref.

AO/

AO1
4214

05.3

AO1
4.7.2.1
4.7.2.2

{ composite

AO2
4.10.3.3

05.4

05.5

limestone

sand

any two from:
(makes the board)
e strong

e hard

o tough
waterproof
durable
aesthetic reasons
rigid

less friction
protection

05.6

(advantages of
addition polymers)
low(er) cost

low(er) density
(disadvantages of
addition polymers)

weak(er)

hard(er) to dispose of

T
either order

AO1
4.10.3.3

ignore corrosion / erosion /
rotting / rusting

allow long lasting

allow streamlined / smooth
allow prevents damage

AO3
4.10.3.3

allow cheap(er)

allow light(er)

allow (more) likely to break

ignore references to recycling or
use as a fuel

13
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an answer of 0.035 (m®) scores I
3 marks. 4.10.11

allow 2 marks for an answer of
0.105 (m®) (addition polymer)

150 = 525 1
volume
05.7
(volume =) 525 1
150 '
(volume =) 0.035 (m®) 1

Total 14

14
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Question 6

Question

Answers

06.1

1

Mark

AO/
Spec. Ref

Level 3: The design/plan would lead to the production of a valid
outcome. All key steps are identified and logically sequenced.

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

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

No relevant content

Indicative content
Plan - allow diagrams to indicate content

three test tubes containing nails

test tube 1 — open test tube with water

test tube 2 — stoppered test tube with drying agent
test tube 3 — test tube with boiled water

test tube 3 — sealed with oil

leave for several days

observe results

Results

o test tube 1 — nail rusts
¢ test tube 2 — nail does not rust
o test tube 3 — nail does not rust

06.2

0.11 (g)

AO2

AO1

AO1
4.10.3.1

06.3

6.08 + X+ 0.0a
L)

= 0.09 (g)

allow 0.09(3333....)
allow ecf from 06.2

L -

Total

15
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Question 7
r - "]’ . . " D
s . . AO/
Question Answers Extra information Mark |
Spec. Ref. J
07.1 a glowing splint | 1 AO1
) i 4.8.2.2
L . . [ R S
student A should measure the 1 AO3
07.2 mass of manganese dioxide. 46.1.1
| l 46.1.2
I i J
' calculate a mean but do not 1 AO3
07.3 include any anomalous results. L 4.6.1.1
j 46.1.2
an answer of 0.173 (cm®s) AO2
scores 4 marks 46.1.1
(volume of oxygen formed =) allow values between 36 (cm®)
(58 - 20 =) 38 (cm”) and 40 (cm®) inclusive 1
(time taken = 250 — 30 =) 1
07.4 220 (s)
B or0.1727 (cm¥s) allow a correct calculation using 1
220 an incorrectly determined value
for volume and / or time
=0.173 (cm®/s) allow a correctly calculated 1
answer given to 3 significant
figures from an incorrect attempt
at the rate equation 5
- . J
line starts at the origin and 1 AO2 T
07.5 steeper than existing line 46.1.1
’ 1
final volume same as existing allow a tolerance of + 2 a small
i line square
[ ) o ! o T R
fine manganese dioxide powder 1 AO3 ‘
07.6 has a larger surface area 46.1.2
46.1.3
Total 10

16
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Question 8
Question Answers Extra information Mark AO ¢
Spec. Ref.
a temperature between 400 (°C) | allow a temperature range 1 AO3
08.1 and 500 (°C) inclusive entirely within 400 (°C) and 500 4.71.2
_J (°C) inclusive J

ignore quoted values for boiling AO2
points 4.71.2
ignore references to melting
points
ignore references to
intermolecular forces or chain
length
allow temperature of

08.2 vaporisation / condensation for

boiling points throughout
(diesel oil has a) lower boiling 1
point / range than heavy fuel oil

(but diesel oil has a) higher 1
boiling point / range than
kerosene

allow the boiling range (of diesel
oil) is between those of heavy
fuel oil and kerosene for 2

marks.
rgnore references to cost AO2
4713
any two from: 2
e (too) viscous allow references to difficulty of
flow
08.3
e not (very) flammable allow references to difficuity of
ignition / burning
do not accept bitumen takes
more energy to burn
« boiling point (too) high allow not (very) volatile
_ P : - : e ———
F—__ - = T ]
CeH14q 1 AO2

17
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08.5

08.6

high temperature

any one from:
e steam
o catalyst

greater demand (for smaller
molecules)

any one from:

(because smaller molecules are)
e more useful

e better fuels

o used to make alkenes

¢ used to make polymers

ignore references to pressure

allow a quoted temperature
above 320 °C

ignore hot / heat

ignore name of catalyst
allow alumina

allow aluminium oxide
allow porous pot

allow zeolite

allow converse argument for
larger molecules

allow a named polymer

ignore plastics

08.7

CsHe

Total

|

AO1
4714

AO2
4111
4.7.1.4

18
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Question 9
. - N AO/ -
Question Answers Mark Spec. Ref
AO1
Level 3: The design/plan would lead to the production of a valid 4823
. i . 5-6 WS,
outcome. All key steps are identified and logically sequenced. 4.8.3.1
4.8.3.3
Level 2: The design/plan would not necessarily lead to a valid
outcome. Most steps are identified, but the plan is not fully logically | 34
sequenced.
Level 1: The design/plan 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
09.1
lithium:
¢ crush tablets or dissolve tablet (in water or acid)
e clean wire
¢ place on wire
e place in (roaring / blue / non-luminous) flame
e observe flame colour
¢ crimson flame
carbonate:
¢ add hydrochloric acid
o effervescence / fizzing
e bubble gas through limewater
¢ limewater becomes cloudy
formulation(s) 1 AO1
ag:2 4.8.1.2

19
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- e -

an answer of 58.3333333 (%) AO2

correctly rounded to at least 2 48.1.2
significant figures scores 3
| marks
1.20 g = 1200 mg | 1
or
700 mg=0.700g
09.3
700 100 or 2 x 100 allow correct use of incorrectly 1
1200 120  or not converted values from
 step 1
= 58.3 (%) allow 58.3333333 (%) correctly 1
rounded to at least 2 significant
figures
Total 10

20
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Question 10
. . . AO/
Question Answers Extra information Mark Spec. Ref
. S B L
I — = . :
(aq) allow aqueous / aq 1 AO1
10.1 4.2.21
4222
N
(gas) syringe { allow measuring cylinder (and 1 AO1
water trough) 46.1.1
10.2 allow balance
stopclock / stopwatch allow timer / clock / watch 1
all points plotted correctly allow a tolerance of + %2 a small 2 AO2
square 4.6.1.1
allow at least 3 points plotted
10.3 correctly for 1 mark.
line of best fit allow correctly drawn line of best 1
fit for incorrectly plotted points
(rate) decreases allow slows down 1 AO3
4.6.1.1
10.4 (rate decreases) more slowly as | allow (rate decreases) at a non- 1
) time increases linear rate
(rate) becomes zero at 60 s allow the reaction stops at 60 s 1
allow ecf from question 10.3
% i —— — E— - E— —
more bubbles were produced in 1 AO2
the first 10 seconds 46.1.2
10.5
the magnesium was used up 1
more quickly ]
Total 11

21






AQAK

GCSE
PHYSICS
8463/1F

Foundation Tier Paper 1

Mark scheme
June 2019

Version: 1.0 Final

A OO




MARK SCHEME — GCSE PHYSICS ~ 8463/1F — JUNE 2019

Mark schemes are prepared by the Lead Assessment Writer and considered, together with the relevant
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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 Wili 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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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

the Assessment Objectives, level of demand 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 alist 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 Abold 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.
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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 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

3.2 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

3.6

3.7

3.8

3.9

3.10
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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.
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Extra information

AO/
Spec. Ref.

Question 1
Question
1.1 greater than
less than
1.2 boiling
temperature is constant
1.3
E =0.063 x 2 260 000
E = 140 000 (J)
14

Total

063

0.
density = 0105

density = 0.6

kg /m?®

in this order only

ignore evaporation

allow temperature remains the
same

a correct answer that rounds to
140 000 (J) scores 2 marks

allow 142 380 (J)

4311
AO1

O

4.3.2.3
AO1

4323

AO2

an answer of 0.6 scores 2 marks

4.3.11
AO2
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Question 2
Question Answers Extra information Mark A/
Spec. Ref.
21 206 1 4422
210 4
gaPo— o, X+ oHe AO1
2.2 Alpha radiation is highly ionising 1 4421
| AO1
2.3 Change in mass = 460 — 280 allow reading between 460 and 1 | 4423
465 AO2
allow reading between 278 and
282
Change in mass = 180 (mg) allow an answer between 178 1
and 187 inclusive for 2 marks
24 130 (mg) allow an answer between 126 1 4423
and 150 (mg) inclusive AO3
2.5 ' an electron in this order only 1| 4412
! AO1
a positive ! o1
Total 7
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Question 3
; . . AO/
Question Answers Extra information Mark
Spec. Ref.
3.1 use a tape measure allow use a metre rule 1 4112
allow use a laser measure AO3/3a
one person holding the top and 1
another person holding the
bottom
or
use a set square to ensure tape | allow use a plumb-line to ensure
measure is vertical tape measure is vertical
or
take repeat readings and
calculate a mean
3.2 E,=456x9.8x20 an answer of 880 (J) or 882 (J) 1 411.2
scores 2 marks AO2
E, =880 (J) 1
3.3 any 3 from: 3 4111
AO1
¢ change in vertical height
e mass / weight
¢ speed / velocity
e air resistance or drag allow body position
allow wind
o friction (between zip line and
pulley)
o gradient / angle (of the zip
wire)
¢ length of zip wire
ignore gravitational field strength
Total 7
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in this order only

Extra information

Question 4
Question Answers

41 A

4.2 C

4.3 repels
increases
increases

4.4 another scientist repeats the

experiment and gets the same
results

Total

10

AO/
Spec. Ref.

4413
AO1

4413

AO1

44.1.3
4.25.2
AO1

WS3.7
4413
AO1




Question 5

Question

5.1
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Answers

—

Extra information

carbon dioxide released

causing global warming

OR

particulates released (1)
causing global dimming (1)
OR

sulfur dioxide released (1)

causing acid rain (1)

greenhouse gases is insufficient
carbon emissions is insufficient
allow CO,

allow climate change

allow named consequence of
global warming

allow greenhouse effect

air pollution is insufficient

allow SO,

any 2 from:

wind

tidal

wave
hydroelectric

geothermal
biofuel

5.3

100 -78

22 (%)

do not accept solar

allow pumped storage
hydro is insufficient

allow biomass or named biofuel
eg wood

an answer of 22 (%) scores 2
marks

allow 1 mark for calculating
percentage of named resources
(78%)

Mark

-—

AO/
Spec. Ref.

4.1.3
WS1.4
AO1

413
AO2

1
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5.4

5.5

Total

maximum demand = 37 500
(MW)

and

minimum demand = 25 000

- (MW)

difference in demand = 12 500
(MW)

an answer of 12 500 (MW)
scores 2 marks

solar panels generate electricity
from light

power output would increase
throughout the morning

or

power output would increase
(between 06:00 and 09:00)

or

(between 06:00 and 09:00) the
Sun is rising / shining

12

solar panels make energy is
insufficient

413
1AO01/1
1A03/2a

10
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Question 6
Question Answers Extra information Mark AO/
Spec. Ref.
6.1 (the diesel car has a) higher allow less frequent refuelling 1 413
range needed AO3
(the diesel car) power source has | allow the power source has a 1
a lower mass lower weight
the diesel car has a lower mass
is insufficient
6.2 a correct answer that rounds to 41.3
26 (%) scores 2 marks AO2
420 allow 1 mark for an answer of 1
% of total mass = 1610 (x100) 0.26
% of total mass = 26 (%) 1
6.3 any 2 from: 2 41.3
AO3
e increase the range of electric
cars
¢ increase the time between
recharges
¢ decrease the (total) mass of
the electric car
e greater acceleration
6.4 energy transferred = power x 1 411.4
time AO1
or
E =Pt
6.5 an answer of 60 (s) scores 4114
3 marks AO2
420 000 = 7000 x t 1
t =420 000/ 7000 1
t =60 (s) 1
Total 10

13
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Question 7
Question Answers Extra information Mark AO/
Spec. Ref.
71 M 1 422
AO1
7.2 1 4.2.1.1
—Q—00— AO1
or
—O\O__. —
7.3 an answer of 0.8 (A) scores 2 4212
marks AO2
current = 30 1
current = 0.80 (A) 1
-— —_— - 4
7.4 an answer of 216 (J) scores 2 4242
marks AO2
E=60x3.6 1
'E=216 (J 1
- | ) PR S
7.5 The reading in Y would be lower 1 422
AO1
- = — {
7.6 | The total resistance of Y is 1 422 |
greater AO1
7.7 potential difference = current x 1 4213 i
resistance AO1
or
V=IR 1'
7.8 an answer of 4.5 (Q) scores 3 4213 |
marks AO2
3.6=0.80xR 1
| 3.6 1
R= 380
1
R =4.5(Q)
Total 12

14
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Question 8
Question Answers Extra information Mark AO/
Spec. Ref.
8.1 To reduce energy transfer to the 1 4113
surroundings RP1
AO1
8.2 scald / burn (to skin) ignore risk of electric shock 1 4113
RP1
AO3
8.3 1°C 1 4113
RP1
AO3
8.4 0.06 kg 1 4113
RP1
AO1
8.5 a numerical answer of 4400 41.1.3
scores 3 marks RP1
26 400 =0.20 x ¢ x 30 1 AO2
AO1
_ 26400 1
¢ = (0.20 % 30
or
c = 26 400
8
¢ = 4400 1
J/kg°C 1
Total 8
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Question 9
Question Answers Extra information Mark AO/
Spec. Ref.
9.1 The energy transferred each 1 41.1.4
second to the bulb. AO1
9.2 power = potential difference x 1 4241
current AO1
or
P=vl
I S 8 4
9.3 an answer of 0.17 (A) scores 3 4241 |
marks AO2 |
40 =1x 230 1 |
_ 40
~ 230 1
1=0.17 (A) a correct answer that rounds to 1
0.17 (A) scores 3 marks
S S— - ! 4
9.4 offici _ useful power output 4122 |
ICIeNCY = i otal power input 1 AOT1
- S - o - -
9.5 | an answer of 2.7 (W) scores 3 4.1.2.2
| marks AO2
Z 0.30 = }Jseful power output 1
9.0
useful power output = 0.30 x 9.0 1
useful power output = 2.7 (W) [ .
L ) i - B AP —
9.6 bulbs also transfer thermal allow light bulbs emit infrared 1 - 4122
energy radiation as well as visible light | 4114
ignore so people know how i - AO1
bright the bulb is | AO3
the efficiency of the light bulb allow the cost to power the light 1
also needs to be considered bulb depends on the efficiency
allow to see how much energy is
wasted
Total 11

16
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Question 10

Question

10.1

10.2

Total

i

Answers

Level 3: The design/plan would lead to the production of a valid
outcome. All key steps are identified and logically sequenced.

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

Level 1: The design/plan would not lead to a valid outcome. Some

relevant steps are identified, but links are not made clear.

No relevant content

Indicative content

e Wrap N layers of newspaper around the metal can

e Heated water in a kettle

or

Using a Bunsen burner

Put hot water in the metal can

Use a measuring cylinder to measure the volume of water
Measure initial and final temperature with the digital thermometer
Use a stopclock / stopwatch to measure a time of 5 minutes
Calculate temperature decrease

Repeat with different number of layers of newspaper
Repeat with no layers of newspaper

Use same initial temperature of hot water

Use same volume of water each time

Level 3: Workable method which includes changing the number of
layers and includes at least one control variable (same volume of
water or same starting temperature)

the digital thermometer and the 1 allow both measure to 1 d.p.
datalogger have the same
resolution ignore accuracy

ignore precision

they give the same result is
insufficient

only need to measure the start
and end temperature

or

only need 2 readings

or

only need to calculate the

temperature change

A0/
Mark Spec. Ref
T -1
RP2
56 | ws22
—1 4.1.21
AO1
34
1-2
0
1 RP2
WS2.3
4121
AO3
1
8

17



Question 11

Question

11.1

11.2

11.3

] N N

Answers

9.8xh
0.12

_41%0.12
- 938

41=

h =0.50 (m)

kinetic energy = 0.5 x mass x
(speed)?

or

E, = b2 m\f

270 = Y, x m x 3°

_ 270
(%x3)

or
270

m=75
m = 60 (kg)

18

Extra information

an answer of 0.50 scores 3
marks

allow a correct answer that
rounds to 0.50 for 3 marks

an answer of 60 (kg) scores 3
marks

Mark

MARK SCHEME — GCSE PHYSICS - 8463/1F — JUNE 2019

-

. A0/ |
Spec. Ref.

4.11.2
AO2

41.1.2
AO1

41.1.2
AO2
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11.4

11.5

Total

Level 2: Scientifically relevant features are identified; the way(s) in
which they are similar / different is made clear.

Level 1: Relevant features are identified and differences noted.

No relevant content

Indicative content

¢ males have a greater muscle power than females for most of
their lives

e males have a greater muscle power than females above 9/10
years old

e males have a lower muscle power than females below 9/10 years
old

¢ there is a similar pattern for males and females as age increases

e males have a peak muscle power at 25 years old whereas
females have a peak muscle power at 20/21 years old

e at 9/10 years old males have the same muscle power as females

¢ peak muscle power for males (47 W/kg) is greater than peak
muscle power for females (37 W/kg)

¢ the rate of increase of muscle power is greater for males than
females (between 5 and 25 years old)

¢ the rate of decrease of muscle power is greater for males than
females.

Ignore comments relating to strength

any 1 from:

allow maximum time in the air
for maximum height reached /
jumped

e maximum height reached is a
better indicator of maximum
muscle power

e maximum / peak muscle
power was being investigated,
not mean / average muscle
power

e volunteer may not use
maximum effort on the first try

¢ performance may improve
with practise

o performance may get worse
with tiredness

WS3.5
34 1 4112
— | A03
1-2
0
1 WS3.7
4114
AO3
12
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required to refer these to the Lead Assessment Writer.

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
schemes on the basis of one year’'s document should be avoided; whilst the guiding principles of
assessment remain constant, details will change, depending on the content of a particular examination
paper.

Further copies of this mark scheme are available from aqa.org.uk
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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.

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

o the Assessment Objectives, level of demand 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 alist 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 Abold 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.
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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

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.
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Question 1
Question Answers Extra information Mark ADY
Spec. Ref.
1.1 equal to allow the symbol = 1 AO1NM
456.2.3
allow a correct answer indicated WS 1.2
in the box provided the answer
space is blank
I, N
1.2 J - increasing speed all three lines correct 2 AO1/M
Kememmmeee constant speed 456.1.4
L - decreasing speed allow 1 mark for 1 line correct
more than three lines are drawn
scores 0
not moving J
consta:u—spe;d
F decreasing speed
increasing speed
1.3 25 (m) 1 AO2/2
456.14
1.4 d= 100 an answer of 8(.0) (m/s) scores 1 AO2/1
avspeed=15+¢ 2 marks 456.1.2
av speed = 8(.0) (m/s) 1
OR
v speed = L
avepeed =126
av speed = 7.93... (m/s) allow 7.9 or 7.94
1.5 3.0 1 AO1/1
4.5.6.1.2
Total 7
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Question 2
Question Answers Extra information Mark AG/
Spec. Ref.
21 wavelength allow a correct answer indicated 1 AO1M
in the box provided the answer 48.2
space is blank iso
2.2 Cc 1 AO3/1a
4.8.2
2.3 C 1 AO3/1a
48.2
2.4 | Very dense and extremely hot 1 AO1/1
48.2
iso
b - S = ——— — _— . —
25 Scientific evidence supports the 1 AO1/1
theory 48.2
WS1.2
2.6 z 1 AO3/1b
‘ 48.2
' any one from only scores if Z is chosen 1
¢ (only one) shows the
universe is expanding
e (only one) shows the
universe began (very)
small
Total 7
L S — S - —
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Question 3
Question Answers Extra information Mark A/
Spec. Ref.
3.1 both arrows pointing horizontally | judged by eye 1 AO1/1
and to the right 4.71.2
3.2 (two south) poles would repel allow magnets would repel 1 AO1NM
AO2/1
so the coat would not be held allow so the coat would not 1 4711
together fasten
3.3 C 1 AO1/1
4.7.21
34 steel rod 1 AO1/1
4.7.21
3.5 electromagnet exerts a allow electromagnet pulls the 1 AO1/1
downwards force on the iron bar | iron (bar) down(wards) 4.7.21
allow electromagnet attracts the
iron (bar)
3.6 1.5 (cm) 1 AO2/2
453
3.7 an answer 0.27 (N) scores 2 AO2/1
marks 453
F=0.18x1.5 1
OR
F =0.18 x their 3.6
F =0.27 (N) allow 0.18 x their 3.6 correctly 1
calculated
= - — —
3.8 it increases 1 AO3/1a
4.7.21
and reaches a maximum allow and then does not change 1 WS3.5
any change other than current
causing strength to increase
scores 0
Total 11
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Question 4
Question Answers Extra information Mark AO/
Spec. Ref.
4.1 B 1 AO1/1
; 4.6.2.1
4.2 electrical heating 1 AO1/M
46.2.4
4.3 orange allow a correct answer indicated 1 AO3/1a
in the box provided the answer 46.2.4
space is blank WS3.5
4.4 becomes (more) red allow changes from mainly 1 AO3/2a
| orange to mainly red 4.6.2.4
WS3.5
4.5 the independent allow a correct answer indicated 1 AO2/2
in the box provided the answer 46.2.2
space is blank WS2.2
| 4.6 pour (hot) water into the (hollow 1 AO1/2 |
‘ metal) cube 46.2.2
WS2.2
point the IR detector at each / a | allow point the IR detector atthe | 1
side and take a reading cube and take a reading
allow IR detector touching the
surface and take a reading
allow take the temperature for
take a reading
keep the detector the same 1
| distance from each surface
4.7 0.1°C 1 AO2/2
46.2.2
WS2.3
4.8 one bar drawn to 68.0 ('C) ignore the position of the bars 1 AO2/2
. on the x-axis 46.2.2
one bar drawn to 28.0 ( C) 1 WS3.1
tallest bar labelled Matt black
and shortest bar labelled Shiny 1
silver
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4.9

Fany one from:
e (matt) black is the best emitter

¢ shiny silver is the worst
emitter

allow matt white and shiny black
are (almost) the same at
emitting

allow black is a good emitter
allow silver is a poor emitter

allow an answer in terms of
highest / lowest temperature

ignore any reference to
absorption / reflection

a 1 | AO3/2b

46.2.2
WS3.5

—
Total

13

1
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Question 5
Question Answers Extra information Mark A/
Spec. Ref.
5.1 correct angle labelled answer must indicate the angle, 1 ] AO1/M
the letter r on it's own is 4.6.2.2
insufficient !
<?ﬂayb(u
: ! Gtass bloex
5.2 58 (degrees) allow 57 to 59 inclusive 1 AO2/2
46.2.2
5.3 ray continues in a straight line to & 1 AO1/M
the edge of the block “Raybox | 4.6.2.2
ray refracts away from the i 1
normal v
Glass block
both rays in the air should be judge by eye 1
parallel
5.4 random allow a correct answer indicated 1 AO3/2a
in the box provided the answer . 46.13
space is blank | WS37
O 5 — — + S—
55 |25 1 | AO02/2
‘ | 46.1.3
S ﬁ.. — S
5.6 less than allow a correct answer indicated 1 AO3/2b
in the box provided the answer 46.1.3
space is blank WS3.5
5.7 there is no data/results outside | allow that is all the student 1 AO3/1b
of that range measured 46.1.3
WS2.7

12




5.8

5.9

Total
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light would not pass through an
opaque block

or

light will pass through a
transparent block

The angles of incidence tested

an answer which does not refer
to either transparent or opaque
should be taken as referring to

transparent

—

AO1/1
4.6.2.6

AO3/3b
4.6.1.3
WS2.7

11

13
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Question 6
T
Question | Answers
6.1 B
6.2 horizontal line drawn from

1

(40, 20) to (300, 20)

straight line drawn from

the point where line B finishes
to 0 m/s

finishing on the x-axis at 360 s

Extra information

allow a straight line showing
time to decelerate as 60s

@

allow a= n

6.3 , (change in)velocity
acceleration= -
time (taken)
6.4 Av
1.15= 22
Av=115x22
A v =253 (mls)

Total

an answer 25.3 scores 3 marks

14

f AO/
lMark Spec. Ref.
1 AO1/1
4.5.6.2.1
1 AO2/2
456.1.5
1
1
1 AO1/1 |
456.1.5
iso
1 AO2/1
456.1.5
1
1
| _ |
8
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Extra information

allow unable to see the pointer

allow the bar is horizontal

T

AO/
Spec. Ref.

AO1M
4.5.4

AO1/M
4513

AO3/1a
454

AO2/1 |

454

alowM=Fd

Question 7
Question Answers
71 crate
7.2 centre of mass
7.3 the pointer is vertical
r ] _— —
7.4 P
7.5 moment (of a force) = force x
distance
7.6
0.15=W x 0.06
0.156
W= 5.06
W=25(N)
7.7 weight = mass x gravitational
field strength
7.8
25=mx98
m=25/ 9.8

mass rice = 0.215 (kg)

an answer 2.5 (N) scores 3
marks

allowW =mg

AO1NM
454

AO2/1
454

AO1M
4513

an answer 0.215 or 0.22 (kg)
scores 3 marks

allow ecf from 07.6

an answer of 0.255 or 0.26 (kg)
scores 2 marks

Total

12

AO2/1
4.51.3

15
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Question 8
Question | Answers Extra information Mark AO/
Spec. Ref.
8.1 focal length this answer only 1 AO1/1
4.6.2.5
) I i

8.2 one correct line drawn from the | ignore any arrow drawn on the 1 | AO02/2
top of the object, passing line 46.2.5
through the lens and crossing or | if two lines are drawn, both must
meeting given line be correct
inverted image drawn at the arrowhead required 1

| correct position and length ! '

8.3 similarity 1 AQ3/2a
(both are) diminished allow smaller for diminished 46.25
difference 1
concave is virtual and convex is | a comparison must be made
real ignore reference to positions of
or images
concave is upright and convex is
inverted

8.4 an answer of 1.5 (mm) scores 3 AO2/1

marks | 46.2.5
6.0= 9.0 1
" object height
9.0
. cy 99 1
object height 60
object height = 1.5 (mm) provided working can be seen, 1
an attempt to convert 9.0 mm to
cm or m with all other steps
correct scores 2 marks
’_ - - 1
Total | -8

16
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Question 9

Question

—

Answers

9.1

metfre rule

Extra information

allow metre ruler
allow tape measure

do not accept ruler
do not accept metre stick

9.2

9.3

9.4

(wave) speed = frequency x
wavelength

80cm =0.8m

v=55x0.8

v =44 (m/s)

move the (wooden) bridge

to the right

OR

change the mass/weight (on the
string) scores 1 mark

add more masses/weights (to

allowv=fA

marks

this mark may be awarded if
wavelength is incorrectly or not
converted

allow correct calculation using
an incorrectly or not converted
wavelength

an answer of 4400 (m/s) scores
2 marks

dependent on 1% mp being
scored

an answer of 44 (m/s) scores 3

the string) scores both marks

AO/
Natk Spec. Ref.
1 AO1/2
4.6.1.2
RPA8
1 AO1/1
46.1.2
RPA8
AO2/1
4.6.1.2
RPA8
1
1
1
1 AO2/2
46.1.2
1 RPA8

17
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18

9.5

Total

Level 2: The design/plan would lead to the production of a valid

outcome. All key steps are identified and logically sequenced. 46.1.2

| AO33a
|
|

RPAS8
Level 1: The design/plan would not lead to a valid outcome. Some
relevant steps are identified, but links are not made clear.

No relevant content 0

Indicative content
add or take away masses from the string (ignore any stated values)

adjust frequency using the signal generator
and/or move the wooden bridge

observe a steady / stationary pattern
measure the wavelength

calculate wave speed from frequency and wavelength
a Level 1 answer should include a way of changing tension

a complete Level 2 answer would include either changing
frequency and/or moving the bridge

—_ R S —
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Question 10
] y A0/ |
Question Answers Mark Spec. Ref
Level 3: Relevant points (reasons / causes) are identified, given in 5.6 AO1/1
10.1 detail and logically linked to form a clear account. AO2/1
—— - 4.5.6.3.2
Level 2: Relevant points (reasons / causes) are identified, and 45.6.3.3
there are attempts at logical linking. The resulting account is not 34
fully clear.
Level 1: Points are identified and stated simply, but their relevance 12
is not clear and there is no attempt at logical linking.
No relevant content 0

Indicative content
e reaction time

explained in terms of longer reaction times increase thinking
distance (from a given speed)

o taking drugs
drinking alcohol
tiredness

e age

e distractions

explained in terms of effect on driver’s reaction time
e speed

explained in terms of the faster the vehicle the greater the distance
travelled in the driver's reaction time (or converse)

OR

explained in terms of increased speed increases KE so increases
work done to stop the vehicle

¢ condition of the tyres
¢ condition of road surface
¢ wetl/icy roads

explained in terms of condition of tyres and road surface (including
weather considerations) affecting friction (between tyres and road)

e condition of brakes

explained in terms of effect on braking force (applied to the wheels)
or reduced friction

19
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e mass / weight of vehicle

explained in terms of deceleration force or kinetic energy or change
in momentum

answers do not need to reference thinking / braking distance

a Level 1 answer would list factors only or one factor with one
linked explanation

a Level 2 answer lists at least three factors with one linked
explanation or two factors with two linked but different explanations
a Level 3 answer lists at least three factors with at least two linked
but different explanations

—

allowW =F s

10.2 work (done) = force x distance
10.3 | an answer 15 (m) scores 3
marks
900 000 = 60 000 x distance
dist _ 900 000
istance = 00
distance = 15 (m)
10.4 brakes overheating allow brake fade
or
brakes locking allow wheels locking
(causing) loss of control allow increasing the stopping /
or | braking distance ONLY if the
(causing) a skid first marking point scored
ignore any effects on
passengers or possible
! accidents
Total

| S S B

20

AO1/1
4.5.2

12

AO2/1
4.5.2

AO1/M
456.34




