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The following examples are all taken from summer 2022 GCSE Combined Science

Trilogy papers

Example 1 Physics 1H question 5.4
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Mark scheme

05.4

14=0Qx=200

_14
200

Q= 0.0070 (C)

Q

0.0070=1=28=10*

_ 0.0070
T 28=100

1=25 (A)

OR
14=Px28x104(1)

14 “}

T2

P = 5000 (W) (1)

5000 = 200 x /(1)

_ 5000
=25 ()

1=25 (&) (1)

Marks awarded

This actually gains all 6 marks.
The student has followed the second method in the mark scheme.
The final answer on the answer line is correct, but we have a quick look at the working out, just to
make sure they’ve done the right sort of thing.
Although we lay the steps out separately in the mark scheme, the student has done all three of the
first steps in one calculation so immediately gains MP1, 2 and 3.
They have done the same thing in their second calculation: all three steps in MP4, 5 and 6 in one

step.

There is sufficient working to show a correct method has been used so scores all 6 marks.

allow a correct substitution of
their calculated value of Q

allow a correct re-arrangement
using their value of Q

allow an answer consistent with
their value of Q

allow a correct substitution of
their calculated value of P

allow a correct re-arrangement
using their value of P

allow an answer consistent with
their value of P
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Areas of weakness in practical
questions

Example 2 Chemistry 1F Q5.1 RP8: Understanding key steps

0|5 This guestion is about saltg L ’;7\5%]!3'%"}71) A

Green copper carbonate and sulfuric acid can be used to produce
blue copper sulfate crystals.

'0[5.[1] Excess copper carbonate is added to sulfuric acid.

Give three observations you would make
[3 marks]

1 There £ cesedus ffﬁ bf  JooHom ? Leabye .

2 Tl f?md.»u:{' Nonld fpra Ll

3 E}.H-‘?S ! o~ dded %3' M u.f all = Su\'\Awrlt

el -
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Mark scheme

¢ blue solution formed

» copper carbonate disappears
¢ fizzing / effervescence

or

bubbles (of gas)

¢ stops fizzing

o solid / powder left at the end

or
copper carbonate left at the
end

allow colour (of solution)
changes

allow solid disappears

ighore gas

allow fizzing slows down

allow (container) gets hot

or
allow temperature increases

; ; ! AO/
Question Answers Extra information Mark Spec. Ref.
05.1 any three from: 3 AO2

AQ3
e green solid / powder ignore green copper carbonate 5422
5423

¢ colourless solution RPAS8

Comments and marks awarded

1. Correct
2. Incorrect — product rather than solution
3. Incorrect

Total: 1 mark awarded
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Example 3 Biology 2F Q2.1: Correct use of equipment
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Mark scheme

Question

Answers

Mark

AO /
Spec. Ref.

02.1

Level 2: The method would lead to the production of a valid
outcome. All key steps are identified and logically sequenced.

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

No relevant content

Indicative content

¢ place quadrat randomly / systematically
¢ description of how randomness is achieved
or
description of how systematic placement is achieved

¢ count humber of buttercups in quadrat
¢ record number

¢ repeat quadrat (in another location in the same wet soil area)
¢ (repeat) at least 5 times

¢ calculate a mean number of buttercups per quadrat
o the area of the wet soil area is 100 m?
+ ecstimate the buttercup population using the area of the quadrat

AO1
47.21
RPA 7
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Comments and marks awarded
The method would not lead to a valid outcome, so the response cannot be in Level 2.

The student has identified a couple of relevant steps and attempted to link them.
The comment about repeating with dry soil does not address the question.
Response was considered just sufficient to be awarded 2 marks.

Example 4 Physics 2F Q2.1: risks and hazards

0! 2 IL The student poured hot water into each flask.

What should the student do to reduce the risk of burning herself with the hot water?

[1 mark]
Loeor 9| oY €S
Mark scheme
Question Answers Extra information Mark AO/
Spec. Ref.
02.1 any one from: 1 AQO3
+ stand up 6.6.2
* use a funnel
* pour water slowly
* pour at arms-length
» wear heat-proof gloves gloves on its own is insufficient
allow do not touch hot objects
(with bare hands)

Comments and marks awarded
Gloves on its own is not sufficient, so the student does not gain the mark here.

© 2023 AQA and its licensors. All rights reserved. 7 of 27



Example 5 Chemistry 2F Q4.1: Variables

[0]4].[1] Draw one line from each type of variable to the correct example of the variable
in this investigation.
[2 marks]

Type of variable Example of variable

Concentration of sodium
P thiosulfate solution |

Cependent e
_ Temperature of reaction
mixture
h, Time taken for the cross
to no longer be sesn
Independent

o \olume of acid

-

Volume of the flask
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Mark scheme

Volume of the flask

do not accept more than one line from a box on the left

: . . AO/
Question Answers Extra information Mark Spec. Ref.
04.1 Type of variable Example of variable AO2

Concentration of sodium 5.6.1.1
thiosulfate solution RPA11
Temperature of 1
reaction mixture
Time taken for the cross
to no longer be seen
Volume of acid 1

Comments and marks awarded

No marks gained.
Even though the student has linked the Independent and dependent variable to the correct answer

because they have added all the other lines these incorrect answers negate the correct ones
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Example 6 Physics 2H Q5.1: Improvements
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Mark scheme

Question Answers Extra information Mark Sp:c(.) IIQef.
any two pairs from 4
05.1

¢ place each flask the same allow use two lamps at an equal AQO3
distance from the infrared distance from each flask
lamp

¢ so the intensity of infrared AO1
radiation incident on each
flask is the same

¢ use flasks of the same AQO3
shape and size

¢ so the surface area is the AO1
same

6.6.2.2

¢ use equal volumes of water | allow use equal masses of water

¢ because volume of water
affects the rate at which the
water temperature increases

Comments and marks awarded
Response gained 2 marks for each of the improvements but didn’t gain the marks for the
explanation.
Need to explicitly explain what that improvement achieves

¢ Distance = so the intensity of infrared radiation incident on each flask is the same

¢ Volume = because volume of water affects the rate at which the water temperature

increases .

o flask shape / size = so surface area is the same
It is not about changing the method; introducing new apparatus will change the experimental
method so gains no marks. Likewise, mentioning Leslie's cube or digital thermometers would b
changing the experimental method so would not gain any marks.

e
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Example 7 Chemistry2F Q6.1/C2H Q1.1: Recognising errors

[8]1].]1] Figure 1 shows the apoeratus ussd. '
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Mark scheme

(start) line drawn in ink (1)

(so ink) will mix with solvent (1)

the solvent is above the (start)
line (1)
(so0) colours / ink will dissolve (1)

ho lid on tank (1)
(so) solvent will evaporate (1)

allow (start) line should be
drawn in pencil
allow the ink will move up the

paper

allow the solvent should be
below the (start) line

: g : AQ/
Question Answers Extra information Mark Spec. Ref.
06.1 any two pairs from: 4 AQO3
5813
RPA12

Comments and marks awarded

1 mark

Error 1 = no marks gained as ‘too high up’ is too vague — needs to be linked to the start line. The
word ‘start’ is not needed.
The explanation gained no mark: ‘it could spread anywhere’ again too vague. It is unclear what ‘i’
is referring to; it could be the solvent but the answer is unclear.
The student has correctly identified the second error but the explanation does not gain any marks
as ‘spread’ is not an acceptable alternative to dissolve.
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Example 8 Biology 1H Q4.3: Drawing conclusions
[0]4].[3] A studentinvestigated the effect of different colours of light on the rate
of photosynthesis at room temperature.
The student used pondweed in water.

A piece of pondweed was placed in red light, then in blue light and then in green light.

Each colour of light was the same intensity.

Describe how the student should make accurate measurements to obtain valid results
for the rate of photosynthesis.

[4 marks]

WA OM sunng?  tu MEeQdre Ind awviin gp
UMD BN g R IEARE Witk ANy o (o
W HIKES BB Foy X it OF QO g RE L2
o0 Repeut wio) nseed ahvittrent 1g nrg, pnd
MU MUK i gy iaEnsiy b
RN ME pmd W Yoy Som g VAL -
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Mark scheme

Question Answers Extra information Mark Sp:(? éef.
04.3 allow the pondweed to allow leave the pondweed in the 1 AO3
equilibrate in the light light (for a few minutes) before
taking measurements
allow use the same
concentration of sodium
hydrogen carbonate solution
ignore control carbon dioxide
concentration unless method
described
ignore use same intensity /
distance of light
ighore control temperature
ighore use same pondweed
use a gas syringe do not accept carbon dioxide 1 AO1
or ignore references to counting
use a (measuring) cylinder to bubbles
measure / collect the oxygen/
gas produced
measure time oxygen / gas is 1 AO1
collected for using a timer /
stopwatch / stopclock
repeat the measurements and allow repeat the measurements 1 AO1
calculate a mean and discard anomalies
4411
4412
RPAS

Comments and marks awarded
1 mark
Using a gas syringe gains a mark for MP2.

The question asks how accurate measurements should be made, to obtain valid results.

Only MP1 on the mark scheme relates to control variables ‘allow the pondweed to equilibrate in the
light * as most are given in the stem of the question.

MP2 and MP3 are about what equipment should be used to make an accurate measurement of the
volume of gas produced and of time. Using a (wall) clock would be insufficient.

For MP4 just saying 'repeat the measurements' is insufficient. There must be a reference to then
calculating a mean or discarding anomalies.
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Example 9 Chemistry 2H Q3.5: Applying the science

E The student determined the rate of the reaction at regular time intervals during

an experiment.

Explain why the rate decreased during the reaction.

You should give your answer in terms of particles.

[2 marks]
[2 marks]
(1 1 - - 3 "
f/ﬂ,n{h poryilieg OF Sedtuwa AWGOL e kol
‘.}.Qpc_.’i AT ﬁ eorrts e €T 4"\_-5‘-
Dot Mheys wese 1288 pariiteg fo Collide
§] .F'" ¥ =y "
W neuaa, Asweriwg pp M oge
Mark scheme
Question Answers Extra information Mark AO/
Spec. Ref.
03.5 (as reaction proceeds) fewer allow (as reaction proceeds) 1 AO2
(sodium thiosulfate) particles per | concentration (of sodium 56.1.2
unit volume thiosulfate) decreases 56.1.3
RPA11
allow (so) probability of collision 1
(so) frequency of (particle) decreases
collisions decreases

Comments and marks awarded
No marks gained.

Although they have the right idea of fewer particles the student hasn’t expressed themselves
clearly. There is no mention of "per unit volume".
The student has written about collisions happening but they haven’t qualified this by stating that it

is the ‘frequency’ of collisions that decreases

© 2023 AQA and its licensors. All rights reserved.
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Example 10 Physics 1F Q4.6: Key terms

Table 3 shows the results.

Table 3
Length in cm
Equipment Measurement | Measurement | Measurement
1 2 3
Micrometer 0.581 0.557 0.576
Ruler 0.6 0.6 0.6
[0]4].[6] Complete the sentence.
Choose the answer from the box.
[1 mark]
calibration precision reproducibility resolution |
The results show that compared to the ruler the micrometer has a higher
QreciSeon
0l4 @ Complete the sentence.
Choose the answer from the box.
[1 mark]
‘ calibration precision reproducibility resolution ’
The results show that compared to the ruler the micrometer has a higher
L—C_'.f_ { f‘a e ,__,r_LL ¢ ::’_i_.‘_ﬂ
17 of 27
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Mark scheme

: g : AO/
Question Answers Extra information Mark Spec. Ref.
04.6 resolution 1 AO3
6.3.1.1
RPA17

Comments and marks awarded

Incorrect a

nswers in both examples.

Example 11 Chemistry 2H Q3.3: Plotting and Lines of best fit

, Table 1 shows the results.

Table 1
Temperature in °C | Time in seconds
19 82
32 48
45 43
52 15
63 7
73 3

Complete Figure 4.
You should:
* plot the data from Table 1 on Figure 4

+ draw a line of best fit.
[3 marks]

© 2023 AQA a
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Mark scheme

; : : AO/
Question Answers Extra information Mark Spec. Ref.
03.3 all points correctly plotted allow 1 mark for 3, 4 or 5 points 2 AO2

correctly plotted
allow a tolerance of + %2 a small
square
© 2023 AQA and |ts 1iBeoB@ra. All rights reserved.
line of best fit 1 AO3
56.1.1

Student A

|

Te=w Fi : | B, . .
g | | ;- ! T l
L E H I : e =1
ol f-— ...-_.---__-_-_‘Sq._...- ........ -~ |
ﬂi i ? an :- = !
| | |
] 2
i |
tof——tiik
1] .

@ 10 20 30 40 5 & T M
TeinpeiEure in "G

Comments and marks awarded

2 marks gained as all 6 points plotted correctly
The points must be plotted within a tolerance of £ Y2 a small square.
Students who correctly plot only 3, 4 or 5 points can still gain 1 mark

A line of best fit needs to be a smooth curve (or a reasonable attempt at a smooth curve).
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Student B

Flguire 4

M & 5 e ™ ED

i 20

lemperatura in "0

Comments and marks awarded
2 marks all 6 points plotted correctly

Student C

Figrure 4

20 3 41 0 61 TO

in

M

Termperatung i “C
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Comments and marks awarded
2 marks. All 6 points plotted correctly, but the line of best fit is not credited.

Credit is not given if double lines, very thick lines or ‘dot to dot’ lines. Examiners are mindful that

the candidates may be drawing their lines of best fit whilst sitting at a 'rickety' exam desk. This
answer was considered to be 'rubbing out' so mark no awarded

Example 12 Physics 1F Q5.1/1H Q1.1Using information from
graphs

Figure 9 shows some of the energy resources used to meet the demand for electrical
power in the UK on one day in 2020.

[0]5] Figure 9 shows some of the energy resources used to meet the demand for electrical
power in the UK on one day in 2020.
Figure 9
35000
30000
25000
Demand
20000
Electrical
power in 1 i i i 1 T
gigawatts | BPLLCNEEE|
15000 1 R R
{F OCCE il = S - U ~
+ ~
L N
{ Jf 1 1 ‘\‘
i | | N
10000 H | : Gas
I" | |
':"‘h..__ » i Muclear
5000
Wind
0 . - Coal
Midnight 4 am 8am Midday 4 pm 8 pm Midnight

Time of day
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Mark scheme

’ : ; AO /
Question Answers Extra information Mark Spec. Ref,
05.1 16 500(GW) and 1 AO3

30 000 (GW) read from graph 613

_ 16500 allow a correct substitution using 1
percentage =-mres (x100%) | 5 value of 15300 or 18000 for
© 2022 AQA and ifsdjggmsors. All rights reserved.

percentage =55 (%) allow an answer consistent with 1
a value of 15300 or 18000 for
gas
Student A
_IJI 1|1 The maximum demand for electrical power on that day was at 6 pm.
0,00 Q

Determine the percentage of the maximum demand for electrical power that was
generated using gas.

10000 - | 6500 = 3500

[3 marks]

13500 g X\0o~_ ¢| 8

39069
16500

Percentage = ? | R l %

Comments and marks awarded

1 mark
The student gained MP1 for reading the correct values off the graph, subsequent calculations are
incorrect as the student has found the difference between the two ‘demand’ readings and used this

to calculate the percentage
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Student B
l?[ 1 | ﬂ The maximum demand for electrical power on that day was at 6 pm.

Determine the percentage of the maximum demand for electrical power that was

generated using gas.
[3 marks]

W
5 Qoo

e 02O * £\ %

Percentage = > l %o

Comments and marks awarded

2 marks

The student has taken incorrect reading from the graph so MP1 is not gained . However the
reading they took was one of the two allowed on the mark scheme if 16500 had been misread
(either 15300 or 18000), so the subsequent marking points can be gained as.

Any other incorrect reading would lead to a total mark of zero for this question.

A reading of 15300 leads to 51%; a reading of 18000 leads to 60%.
Two marks was also allowed if the correct answer was without working as students must have read

figure from graph MP1 and correct calculation gains MP3

© 2023 AQA and its licensors. All rights reserved. 23 of 27



Weaknesses in maths skills
Example 13 Physics 1F Q4.7 & 4.8: Physics equations

04 E Write down the equation that links density (p), mass (m) and volume (V).
i [1 mark]

atnSiy
MG =B+ X NASS

— —— 0

The vast majority of students did gain the recall marks for equations on both Foundation and
Higher tier but unfortunately some students still didn’t gain the marks .

0/4]. 7] Write down the equation that links density (), mass (m) and volume (V). 1 e
mar

@ ,,_.
Al SitY = /
* wmf
o da -
S - 1
vox e 2™
However, students still found applying the equation to calculate a value difficult.

| o | 4 T The studeni calculatad the volume of the cube of welsuil material o be 0,188 cm?
The density of the cube was 0.300 g/'cm?
Calculale the mass of the cuba.

Give your answer in grams.

[3 marks]

lom g LA Palan, X Adsrltsn 5.8 o
o dinsley 0. 300

o BB e il o Tae = -012903%

W‘“‘é"" o

Mess= {.0) 396322 ¢£ ¢

This student did not gain any marks on this linked question

© 2023 AQA and its licensors. All rights reserved.

24 of 27



Example 14 Biology 1H Q3.6: Tangents to a curve

Mark scheme

; : ; AO/
Question Answers Extra information Mark Spec. Ref.
03.6 AO2
View with 4221
Figure 7 | tangent drawn at 40 seconds 1 RPA4

ed
- value for dy o 225 1
(rate=) Caiue for dx e
calculation of rate at 40 seconds | (rate =) 0.0375 (arbitrary units per 1
second)

allow an answer in the range 0.035
to 0.042 (arbitrary units per
second)

(0.0375 x 60 =) allow an answer in the range 2.1 to 1
2.25 (arbitrary units per minute) | 2.5 (arbitrary units per minute)

if no other marks awarded allow 1

mark for

(3.5 % & _)
40 T

5.25 (arbitrary units per minute)

allow an answer in the range 5.175
to 5.25 (arbitrary units per minute)
for this mark only
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T T - : g
54 . . I (R i m
ko ! I | N ! | i
“:I' { i | |
41 G = 28 /,./4’/
351 HHEHH
: . |
. = |
incentration; 4 : '
sugarin
sitrary units i
1 i =388
o2 aaass 5 . | |
0 60 80 100 120
0 Time in seconds
60

E] Determine the rate of sugar production per minute at 40 ;
O /pox
medtssrie  ay-45-19:04 g
W Ax: 60
2470 -0
Yt :0.04 .

[4 marks]

Rate = O 04 arbitrary units per minute

3

Comments and marks awarded

3 Marks

MP1 correctly drawn the tangent at 40 seconds

MP2 and MP3 within the correct range.

MP4 not awarded as the student has not finished the calculation by multiplying by 60.
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A large number of students only gained the fallback mark awarded as their answer was within the
range of 5.175 - 5.25, as evidenced in this final example:

|0]3.[6] Determine the rate of sugar production per minute at 40 seconds.
[4 marks]

_i'hmﬂl = 3.44 M_MMM;)
| erunniken = bD ngrond» -

2-44 x !E‘ng \: i

S-23%

Rate = S- 23S _ arbitrary units per minute
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