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Introduction

This was the sixth year of examining this specification, being paper 3 of combined science at
foundation level. Questions were set to test students’ knowledge, application and
understanding from six topics in the specification:

e Topic 1 - Key concepts of physics

e Topic 2 - Motion and forces

e Topic 3 - Conservation of energy

e Topic 4 - Waves

e Topic 5 - Light and the electromagnetic spectrum
e Topic 6 - Radioactivity

It was intended that the examination paper would allow every candidate to show what they
knew, understood and were able to do. Within the question paper, a variety of question types
were included, such as objective questions, short answer questions worth one or two marks
each and longer questions worth three or four marks each. Two questions assessed
candidates’ knowledge of practical procedures, namely Q04b(i) and b(ii) on measurements on
a ripple tank and QO05(b)(i) on describing an investigation with falling cupcakes.

Students continued to do well with most calculation questions, although when
rearrangement of an equation was needed, then they struggled a lot more.

Successful candidates were:

¢ well-acquainted with the content of the specification

e skilled as a result of having been engaged with practical work during their course
e competent in quantitative work, especially in using equations

o well-focused in their comprehension of the question-at-hand

¢ willing to apply physics principles to the novel situations presented to them

Less successful candidates:

had gaps in their conceptual knowledge of the topics of this paper

had gaps in their procedural knowledge, relating to their practical work
misread and / or misunderstood the symbols used in equations

did not focus sufficiently on what the question was asking

found difficulty in applying their knowledge to new situations

This report will provide exemplification of candidates’ work, together with tips and/or
comments, for a selection of questions. The exemplification will come from responses which
highlight successes and pitfalls, with the aim of aiding future teaching of these topics.
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Question 1 (a)(i)

A variety of marks was obtained in this question. It differentiated well. There may be an
English language issue with the contents of type and uses of radiation; most uses were
envisaged to be within everyday experience. “Disinfecting Water” was the least well known
response.

This clip shows a fully correct response, unambiguously drawn. The candidate puts a line
through scanning bones, presumably having thought correctly through and realised that is
not a relevant application of any of the types of radiation given. Such processing in answering
questions is greatly commended.

1 This question is about waves in the electromagnetic (e-m) spectrum.

(a) (i) Figure 1 shows some types of radiation that form part of the e-m spectrum
and some uses of e-m radiation.

Draw one straight line from each type of e-m radiation to its use.

One line has been drawn for you.
(3)

type of radiation use of radiation
+ satellite transmission
infrared
disinfecting water
visible light
colour photography
microwaves
‘ broken bones
ultraviolet
thermal imaging

N ﬁ{ ResultsPlus
/'--.. Examiner Comments

See above.
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(T ResultsPlus
\ Examiner Tip
Work actively and constructively on the contents of a question, as this

candidate has done through eliminating a response.

\.
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Mark schemes always penalise ambiguity such as drawing two links from a type to a use
here. The question explicitly states draw one line from the type to the use. Thus microwaves
are associated with satellite transmission, but a mark for that is negated by the multiple
drawing of lines.

1 This question is about waves in the electromagnetic (e-m) spectrum.

(a) (i) Figure 1 shows some types of radiation that form part of the e-m spectrum
and some uses of e-m radiation.

Draw one straight line from each type of e-m radiation to its use.
One line has been drawn for you.

(3}
type of radiation use of radiation
satellite transmission |}
infrared
disinfecting water L
| visible light
colour photography
L microwaves
+ scanning for
broken bones
ultraviolet
thermal imaging

ﬂ ResultsPlus
Examiner Comments

See above.

(T ResultsPlus

\ Examiner Tip

In answering the question look at what the question is saying. If any
word is in BOLD, there is a reason for that. Hedging your bets may be
counter-productive.
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Question 1 (b)(i)

Many candidates showed a clear understanding of the use for x-rays (to look inside the bag
without opening it) but most did not go on to explain this was because the x-rays were able
to penetrate or go through the bags.

Rays 'going through' is a very acceptable explanation for mark point 1. Then 'see what's
inside' gains mark point 2. Many candidates scored mark point 2 but not so many the
explaining mark point 1.

(b) X-rays are also part of the e-m spectrum.

Figure 2 shows an airport security scanner using X-rays to scan passengers’ bags.

(Source: © Net Vector / Shutterstock)
Figure 2
(i) Explain why X-rays are used to scan passengers’ bags.

ResultsPlus

Examiner Comments

See above.

r N\
-
z"' --\l"

\) \ ResultsPlus

Examiner Tip
Try to aim for an in depth explanation with reference to what is going
on from a scientific perspective.

\. J
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The mark scheme quite broadly allowed for varieties of 'look to see what's inside'. Many
students focused on illegal substances, gaining a mark.

(b) X-rays are also part of the e-m spectrum.
Figure 2 shows an airport security scanner using X-rays to scan passengers’ bags.

(Source: © Net Vector/ Shutterstock)

Figure 2
(i) Explain why X-rays are used to scan passengers’ bags.

N,
ig ResultsPlus
Examiner Comments
See above.
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'See internally' is an alternative response gaining mark point 1, as dealt with in the additional
guidance opposite that mark point in the mark scheme.

(b) X-rays are also part of the e-m spectrum.
Figure 2 shows an airport security scanner using X-rays to scan passengers’ bags.

(Source: © Net Vector / Shutterstock)

Figure 2

(i) Explain why X-rays are used to scan passengers’ bags.

/ ResultsPlus

Examiner Comments

See above.
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Question 1 (b)(ii)

Many candidates were able to gain one mark with a reference to either 'harmful' or 'causes
cancer'. The ionising aspect of x-rays didn't really feature in student explanations. Many
made remarks linked to seeing passengers bones, a point that was not required. This was not
in the mark scheme as a valid reponse. The real reason x-rays are not used on persons is
because of the harm and health consequences such practices might produce. These two
points are reflected in the mark scheme points.

'Causes harm' gains mark point 1 - see additional guidance. 'Causing mutations / cancer' is
what mark point 2 is looking for.

(ii) Explain why passe(r;?aa are not scanned with X-rays.

AFApad. L0 k0w x40y (004
(O ok Ak o ag QUS, 000 COMQ hou
&0 AN Dady P SUCh 0 CROIS,

N { ResultsPlus
/'--.. Examiner Comments

See above.

-

The mark is awarded for an equivalence being seen with 'they are harmful', mark point 1 in
the mark scheme (additional guidance).

(i) Explain why passengers are not scanned with X-rays.

Becauxk 1t 1D B not. . god

for _people . Bad._for €yes and..
Skin./Z blood. ceus. .o

N &{ ResultsPlus
/--.. Examiner Comments

Examiners use their professional judgement regarding equivalence
many times in assessing candidates' responses.

(2)
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Once again 'causes harm' is seen in a response with the candidate's poisoning reference
reinforcing that. The 'causes cancer' idea is clearly present for the second mark.

(ii) Explain why passengers are not scanned with X-rays.
(2)

YOS 20 0. SO\ amncUN..of aalahion...
_poisning._thats dangeaows 1 humans can cquse
. << T

NS

ﬂ ResultsPlus
Examiner Comments

See above.
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Question 2 (a)(iii)

This part, aiii, involved calculating acceleration from a simple Dv/t formula given. Candidates
scored very highly on this.

The candidate sets out the calculation well, arriving at the correct answer. Full marks
obtained.

(iii) Calculate the acceleration of the car in the first 10s shown on the graph.
(2)

Use the equation
change in velocit
acceleration = 9 : Y
time
qQ = _I2
[®
acceleration= .. 1°G . m/s

N
\( 2{ ResultsPlus

Examiner Comments

See above.

s N
—

U™\ ResultsPlus

\ Examiner Tip

It's always a good idea to show working. This candidate does well on
that, including having the subject of the equation in 'a ='. This means if
a subsequent arithmetical error is made marks may be still awarded

for correct working.
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This candidate does well but then leaves their answer in fractional form. In physics values
need always to be stated in decimal form, since they are measurable quantities, with

associated precision.

(ili) Calculate the acceleration of the car in the first 10s shown on the graph.

(2)
Use the equation
acceleration = Change.'" velocity
time
- S
_-—'_‘
O
3
acceleration = ..~ Zero m/s’

N
\/ ‘{ ResultsPlus

_‘/'--. Examiner Comments

If mark schemes are studied it will be noticed that accuracy of the
evaluation is assessed via inspecting that decimal form. The same
applies with square roots (surd form). Evaluations from calculations
require decimal precision to be stated.

(M4 ResultsPlus
\\ Examiner Tip

Don't leave answers in physics as fractions, unless ratios are asked for.
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Question 2 (a)(iv)

A small number of learners did identify the area under the graph but they were in the
minority. Where a learner did not score full marks they were highly likely to pick up
compensation marks for the use of the values in some way.

An exemplary response, explaining their working carefully along the way.

2 (a) The graph in Figure 3 shows how the velocity of a car changes with time.
The car starts from rest and travels along a level, straight road for 50s.

23

20 I 1 =l

velocity '° R N T

inm/s 10 1

5

. =

T1

0 L
10 20 30 40 50

o"!.11
o

timeins

(iv) Calculate the distance the car travels in part QR shown on the velocity /time
graph in Figure 3.

(3)
dtstﬂﬂc’? = puerage X tne
speed
1S5 £1O = IS0
TR distance= __[-S¢ .

ResultsPlus

Examiner Comments

See above.
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-

" V ResultsPlus
\

) Examiner Tip
Try and show your work, including some words of explanation of what
you are doing, like this.
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A bare bones correct answer like this will always score maximum marks. However, students
should ensure that they show working out in case any slips are made en route in order to

achieve intermediate marks for their working out.

2 (a) The graph in Figure 3 shows how the velocity of a car changes with time.
The car starts from rest and travels along a level, straight road for 50s.

25 : I
! -

20 sases ss

Q ;
velocity 1° TR - T
inm/s 10 ,ﬂ.,%, ! W EEENE 1 {1
5 NEHH
oKE _ TH

0 10 20 30 40 50

timeins

(iv) Calculate the distance the car travels in part QR shown on the velocity /time
graph in Figure 3.
(3)

ResultsPlus

Examiner Comments

See above.

pEA
T\ ResutcPlus

Show working out as an insurance policy in case of an arithmetical
mistake during calculation.

\.

\.
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You may wonder where this mark came from. The mark scheme says 'if no other marks
awarded, 1 mark for use of 15 (m/s) or 10 (s). It is an example of the instruction to this
guestion's statement about picking up compensation marks for the use of the values in some
way.

2 (a) The graph in Figure 3 shows how the velocity of a car changes with time.

The car starts from rest and travels along a level, straight road for 50s.

S
PR T
1 i 11 411 : {. _f,'_f:_.;..!..
20 1 FEEE AR . ;_
B A R anE faa” aaa! NaRdNAeBEE AR
7 S QR o nzzao
veloctty = H L A TR T E NG T
inm/s 10 NN HEHHEEHA A h it
. 7!...:__ _jl..l_ i ._ 1ji ; LA ,IK‘::.--.--.- anw _._:l_
. _;;g'; D7 56 R EKORY AN NS Y6 1 3;\; "T
. - -+ - 4 NS ASREAREBEENREEE N ' i_[:';\_*' T, J
O_f_P_ ! ENIENENS ANANANRANS AR NN ARARARANNEL Y ) gl
0 10 20 30 40 50
timeins

(iv) Calculate the distance the car travels in part QR shown on the velocity/time

graph in Figure 3,
| S
s %>

(3)

distance = 3 m

_ ResultsPlus

Examiner Comments

See above.

-

2

) ResutsPlus

It's always worth attempting a calculation using data from the
question, including from graphs.
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As with the previous clip, this scores that compensatory mark for just using 10(s).

2 (a) The graph in Figure 3 shows how the velocity of a car changes with time,
The car starts from rest and travels along a level, straight road for 50s.

25 >
q |
20 N
15 - i
VEIOdty - R TITITN E THHHH
inm/s 10 .
5| _
-.,I" i
0 10 20 30 40 50
timeins

(iv) Calculate the distance the car travels in part QR shown on the velocity / time

graph in Figure 3.
(3)

- gpeed = T — : 10
= - eeceley arioy, L L
D - mg 'l“"""'"-

tv 5,
e D208

distance = i m

Examiner Comments

See above.
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Question 2 (b)
This was a straightforward question substituting into F = ma.
This was answered well by the vast majority of candidates.

Most candidates left the evaluation at 2880 N, rather than round to 2900 N, which may be
better practice, in the long run. It does not attract any penalty here, since significant figures
were not explicitly asked for. On the other hand rounding incorrectly to 2800N was penalised
since the mark scheme only accepted 2900N or 2880N. There was one mark for an answer
with a power of ten error (or where the substitution mark was plain to see).

Full marks in this example, laying down the values substituted, with a correct evaluation.

(b) A different car has a mass of 1200kg.

Calculate the force needed to give this car an acceleration of 2.4m/s’.
(2)

Use the equation

™
.\' o

Y / ResultsPlus
/--.E Examiner Comments

See above.

19 GCSE Combined Science 1SCO 1PF



One mark for the correct substitution into the equation.

Evaluation mark not allowed on the mark scheme, if the rounding was wrong as in this
question.

(b) A different car has a mass of 1200kg.

Calculate the force needed to give this car an acceleration of 2.4m/s’.

(2)
Use the equation

F=mxa

1200 x 24 = Q80O

force= ... NSNS

\(/g ResultsPlus
Examiner Comments

See above.
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Question 3 (a)(ii)

Candidates found calculating ratios, with the added complexity of powers of ten, very
challenging.

(i) An atom has a radius of 1.0 x 10"°m
A nucleus has a radius of 1.0 x 10"°m

Calculate the ratio of the radius of the atom to the radius of the nucleus.

W 00000690 G00 | - o INALLL 8]

gx l0po ocw 1 )L
9205

(2)

AN

.--"'H--'
~ < ResultsPlus
/--. Examiner Comments
The candidate sets out their calculation, with a conversion from
standard form to decimal, accurately achieving the correct answer.

"' 'f \ ResultsPlus
\

| Examiner Tip
There is no substitute for clear methodical working, which this
candidate demonstrates.
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(i) An atom has a radius of 1,0 x 10"°m.
A nucleus has a radius of 1.0 x 10"°m.

Calculate the ratio of the radius of the atom to the radius of the nucleus.

(2)
L ox o™
200 ixie™ m e ®
1.0 %X -
= {xi0 e

-0 AS
ratio of radius of atom to radius of nucleus = X - \Xlo

ﬂ ResultsPlus
Examiner Comments

It's a halfway house to simply write down the ratio with the numbers
presented, so 1 mark was due. To complete the candidate should have
calculated a simplified outcome.

-

~ \ ResultsPlus
~_\

) Examiner Tip
With two marks available always aim to complete a simplification of
ratios. Dividing on your calculator gives 100000:1.

\.
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(i) An atom has a radius of 1.0 x 107" m.
A nucleus has a radius of 1.0 x 10 m.
Calculate the ratio of the radius of the atom to the radius of the nucleus.
{2)
0. 000000000 |

-\O
.o %10 & OO0 OCOCTIROOCO |

-\5
1 O % \O

ratio of radius of atom to radius of nucleus = l

N

% ResultsPlus
Examiner Comments

A number of candidates calculated the ratio the wrong way round,
being awarded 1 mark.
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(i) An atom has a radius of 1.0 x 107"°m.
A nucleus has a radius of 1.0 x 10" m.
Calculate the ratio of the radius of the atom to the radius of the nucleus.

NN Y NNV Sy 2
0000000000 ) SRR ”
o | %

00000V ROLY DO 1)©
00029
’ oof)o'f

ratio of radius of atom to radius of nucleus = .

ﬂ ResultsPlus
Examiner Comments

This candidate has a factor of ten out in their final stated value.
Unfortunately no other intermediate mark is seen, with the setting out
of their very unclear.

- V ResultsPlus
\_/

| Examiner Tip
Set out your working clearly and you may get a mark even if you slip
up along the way.
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Question 3 (a)(iii)

Variable responses were seen to this question. Unfortunately a large number of students
often mixed up the charges of the subatomic particles or wrote about the charges of each of
the subatomic particles with no mention of them being a balanced/equal number.

(iii) Explain why an atom has no charge overall,
(2}

N { ResultsPlus
/--.. Examiner Comments

This hits both mark points succinctly.

(T ResultsPlus
\ Examiner Tip
Aim for simple answers like this where you are convinced you are

answering the question at hand directly.

(i) Explain why an atom has no charge overall.

RIRLTYON

(2)

N &{ ResultsPlus
/'--.. Examiner Comments

1 mark for protons and electrons and 1 mark for 'balance out'.

'Cancel out', seen in other answers, was not sufficient in this regards.
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(iii) Explain why an atom has no charge overall.
(2)

_ROmS have no. Overon. (hauge due to tk (onsising OF
Drotong, neutrona. and. LIC ATons... e protons... anct. [HERS El@(ﬂml
(@ Ot 0KnQ N0 OGO (arge.

- J\ -
iﬁ ResultsPlus
Examiner Comments

The mark scheme says ignore (neutral) neutrons, so 1 mark was given
for talking of protons and electrons. Then we needed equal numbers
of those. 'Cancel out' was never sufficient.
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Question 3 (b)(i)

The number of protons being the same as the Z number in the symbols was known by many
candidates.
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Question 3 (b)(ii)

Using the standard formal for symbols, the top number alongside the 'C' symbol is the mass
number. The lower number (atomic number) needs to be subtracted from the mass number
to give the number of neutrons. A good number of candidates got this mark, but not as many
as scored the proton number mark in part Q03b(i).

(ii) State the number of neutrons in one atom of carbon-14,
{1)

number of neutrons = ... W\q

N ‘{ ResultsPlus
/'--. Examiner Comments

This candidate does not appreciate what the upper number with the
standard format, using symbols, stands for.

'f \ ResultsPlus
\

 Examiner Tip

Subtract 'top number - bottom number' to get the number of neutrons.

See below.

(i) State the number of neutrons in one atom of carbon-14.
(1)

number of neutrons = 3

N { ResultsPlus
/'--. Examiner Comments

See below.

'f \ ResultsPlus
<\

) Examiner Tip
Correctly subtracted 14 - 6 = 8.

Full marks.
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Question 3 (b)(iii)
A majority of students achieved success with this question.

Blank answers, or guesses of 10000 years, were often not accompanied by any working out
on the graph.

Quite a number of candidates misread the graph.

(ili) Figure 4 shows a graph for the decay of the radioactive isotope carbon-14.

35

30

count rate
incounts 25
per minute

20

15

10

5 B~

0 | |
o,l 5000 10000 15000 20000
Y™

time in years
Figure 4

Use the graph to estimate the half-life of carbon-14.
(2)

half-life= ... 2800 years

/ ResultsPlus

Examiner Comments

Clear working out on the graph, with an accurate final answer.

@X ResultsPlus

@)
Examiner Tip

You do have to do something with the graph to get the answer, like this
candidate.

(. /
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(iii) Figure 4 shows a graph for the decay of the radioactive isotope carbon-14.

a5

count rate
incounts 25

per minute -
20

15

10

] 500‘6 10000 15000 20000
time in years
Figure 4
Use the graph to estimate the half-life of carbon-14.

(2)
half-life = 6000 years

ResultsPlus

Examiner Comments

This gets both marks because it is within the stipulated range
5250 - > 6250 (years).

It doesn't represent best practice though, as even if the candidate were
marginally out they would get no marks then. No intermediate mark
without working on the graph.

@ ResultsPlus
Examiner Tip

Show your working always - here on the graph.
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(ili) Figure 4 shows a graph for the decay of the radioactive isotope carbon-14,

35
30
count rate 1
incounts 25
per minute
20
15 4
My 104t :
9
5 .
. Siaaee=d
: i
0 . =t -
0 5000 10000 15000 20000
time in years

Figure 4 5800

Use the graph to estimate the half-life of carbon-14.

200
NCEY =N, (%)5%' ”

half-life = S 200  years

/ ResultsPlus

Examiner Comments

This answer is outside the accepted range. They can get a mark for the
working out on the graph. It is clear how they then misread the 'time in
years' scale to arrive at 5200 wrongly.

@ ResultsPlus

i
Examiner Tip

Ask yourself 'What does one small square on the graph represent?’

Here on the x axis one small square represents 500 years (two whole
squares 1000 years).
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Question 4 (a)(ii)

The answer to this question was effectively from a traditional explanation/definition of what
transverse waves are. A few candidates stated that the waves are vibrations/oscillations. The
most popular answer for the second marking point was declaring they are 'up and down'
(additional guidance).

(i) Explain why the wave shown in Figure 5 is a transverse wave.
(2)

.......... becousse it shaus.the constant vivabions @nd. hes.
...&...........LQLJ......ha@um;.ﬁ..z.imfﬂc...mlmjlfh..T,.-.{__l,...mﬁ,s......m,
..... a0 L

N &{ ResultsPlus
/'--. Examiner Comments

This response is not well put together linguistically, but the elements
'vibrations' and the 90° reference earned the two marks.

'/ \ ResultsPlus
\\

) Examiner Tip

It is worth learning fundamental definitions such as this.
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(ii) Explain why the wave shown in Figure 5 is a transverse wave.

(2)

e vs PerPand e Mo Cameh A W Ry
P N

AN

~ < ResultsPlus

/--.. Examiner Comments

Again full marks obtained via addressing key points even though not
well-expressed.

Examiners have some sympathy towards answers with language
issues.

" 4 \ ResultsPlus
\

| Examiner Tip
The answers accepted here are with ideas that have some complexity
when putting together. You should still always be aiming for clarity in
what you are saying. If it doesn't make sense you may well lose out on
marks.
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(i) Explain why the wave shown in Figure 5 is a transverse wave.

......... E.mbm S e bransverse . iage

AIONS - ond. . OA\Ale e

QSMc}wwt,th:quq

gl (S— 5~M,Mmqpffﬁhn$u«st 30 ........ L. and . Avwn,

( N

_ ResultsPlus

Examiner Comments

The comment 'transverse go up and down' earned the solitary mark.

(i) Explain why the wave shown in Figure 5 is a transverse wave,

_ ResultsPlus

Examiner Comments

An effort was made using some of the words used in describing waves
but nowhere near what was needed.
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Question 4 (b)(i)

The key elements for an answer were 1) counting waves and then 2) that pass in a certain
time.

Many candidates referenced timing waves without linking to how many pass.
(b) Figure 6 shows a ripple tank.

A screen is placed below the ripple tank.

The wave pattern produced by the ripples can be seen on the screen.

vibrating bar #]

J

wave pattern on screen

L

Figure 6

A student has a stop clock and a ruler.

(i) Describe how the student could measure the frequency of the ripples.
(2)

An exemplary answer. It is concise and well-expressed.
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(b) Figure 6 shows a ripple tank.
A screen is placed below the ripple tank.

The wave pattern produced by the ripples can be seen on the screen.

vibrating bar /

wave pattern on screen

e

A student has a stop clock and a ruler.

(i) Describe how the student could measure the frequency of the ripples.
(2)

2 ResultsPlus

Examiner Comments

This answer has the two elements looked for, and is well expressed.
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(b) Figure 6 shows a ripple tank.
A screen is placed below the ripple tank.

The wave pattern produced by the ripples can be seen on the screen.

vibrating bar ]

o

d

Figure 6

wave pattern on screen

A student has a stop clock and a ruler.

(i) Describe how the student could measure the frequency of the ripples.

{r) .......... Cgmh9 ....... hgmm@ﬁfﬁa}b@jm ..............

N\

ig ResultsPlus
Examiner Comments

The candidate matches the first marking point - counting the number
of waves, but does not bring in the necessary time interval association.
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(b) Figure 6 shows a ripple tank.
A screen is placed below the ripple tank.
The wave pattern produced by the ripples can be seen on the screen.

vibrating bar /|

wave pattern on screen

-

Figure 6

A student has a stop clock and a ruler.

(i) Describe how the student could measure the frequency of the ripples.
(2)

X = U Benck

Lv ~Bettog....

ane ﬁa l’,x'ACJ: ............ OIS C k..

2 ResultsPlus

Examiner Comments

Some benefit of doubt given regarding 'count them after' from the
phone record. 1 mark.
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Question 4 (b)(ii)

Good answers were few and far between on this one. Candidates seemed to lack experience
of such measuring.

(b) Figure 6 shows a ripple tank.
A screen is placed below the ripple tank.
The wave pattern produced by the ripples can be seen on the screen.

A

vibrating bar /

J

wave pattern on screen

et

Figure 6

A student has a stop clock and a ruler.

(i) Describe how the student could measure the frequency of the ripples.
(2)

&5 .............. D'BMWQLMM mgn.mxn\bw&:t

A memﬂ\'&wj Coutany e Lo 1y tew
vmm&p%l:. .................. e SO S A S ST e

(ii) Describe how the student could measure the wavelength of the ripples.

(2)
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ResultsPlus

Examiner Comments

Well described full marks answer, easy to follow.
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(b) Figure 6 shows a ripple tank.
A screen is placed below the ripple tank.

The wave pattern produced by the ripples can be seen on the screen.

vibrating bar &

L

wave pattern on screen

et

Figure 6

A student has a stop clock and a ruler.

(i) Describe how the student could measure the frequency of the ripples.

.................................................................

(i) Describe how the student could measure the wavelength of the ripples.

WLL ........... O @\c\uxb W*M\ o m}\e m.x\‘ Jio n«s

n?pkukm\p Lo PR, Mm\ué{»\

N\

ig ResultsPlus
Examiner Comments

This gets mark point 1, for using a camera; a correct way through this
guestion.
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(b) Figure 6 shows a ripple tank.
A screen Is placed below the ripple tank.

The wave pattern produced by the ripples can be seen on the screen.

vibrating bar £

et .
_ L .
il at
R - ur -t
- L '
Ll ot i '
o2 a +
- '

wave pattern on screen

s
Figure 6

A student has a stop clock and a ruler.

(i) Describe how the student could measure the frequency of the ripples.
(2)

. Seemngy nmmm%wm\es%m

..................................

(i) Describe how the student could measure the wavelength of the ripples.
(2)

................ %sbmmww\%ma%me
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N\

ﬂ ResultsPlus
Examiner Comments

Succinctly answered, thinking aloud with the little addition 'the one
after it', which is precisely what was asked for.

(b) Figure 6 shows a ripple tank.
A screen is placed below the ripple tank.

The wave pattern produced by the ripples can be seen on the screen.

ripple tank with water

vibrating bar d

J

wave pattern on screen

A student has a stop clock and a ruler.

() Describe how the student could measure the frequency of the ripples.
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ﬂ ResultsPlus
Examiner Comments

The candidate is clearly muddling the ideas of frequency and
wavelength.

< ResultsPlus

| Examiner Tip
It is worth committing to memory a good number of fundamental
definitions.
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(b) Figure 6 shows a ripple tank.
A screen is placed below the ripple tank.

The wave pattern produced by the ripples can be seen on the screen.

vibrating bar/ e N

J...

Figure 6

wave pattern on screen

A student has a stop clock and a ruler.

() Describe how the student could measure the frequency of the ripples.

.........................................

(i) Describe how the student could measure the wavelength of the ripples,

(2)
o Lhe LD o Eogs Vo el ® 8

ejnrﬁccwwcfeswfﬁ

_ ResultsPlus

Examiner Comments

'Taking a photo' was a fair way of accessing mark point 1.

Then we needed to know 'measure what?'
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Question 4 (c)

This question required the rearrangement of an equation and substitution into that
equation, together with recalling the units of frequency.

Many candidates seemed confused by the term ‘use the equation’ in the question, and simply
multiplied the two values from the text (0.8 x 4.0).

(¢) In a swimming pool, a wave is produced with a wavelength of 4.0m and a velocity
of 0.8m/s.

Calculate the frequency of the wave.

State the unit of frequency.
(3)

Use the equation

v=fxi

Wk 5 reqincg, X rouelsogfly
W = \W»’J? %W‘“‘ﬁj"
6.8:4-0.7

frequency of wave ..... o ot NI N VIR

e N\

N &{ ResultsPlus
/'--. Examiner Comments

This candidate rearranges the equation, then substitutes and recalls
the correct unit.

lf \ ResultsPlus
\

| Examiner Tip

You may have to rearrange an equation to make the subject of the
equation the quantity you want.

Units are vital in science, and in the physics component in particular.

\. J
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(c) In a swimming pool, a wave is produced with a wavelength of 4.0m and a velocity
of 0.8m/s.

Calculate the frequency of the wave.

State the unit of frequency.
(3)
Use the equation
vefxl
L,‘ro YO‘Q : 5' ‘z'
™M

frequency of wave ... 32 unit ; .........

N\

ﬂ ResultsPlus
Examiner Comments

This candidate just multiplies the two numbers from the stem of the
question, giving an incorrect answer. The unit was incorrect.
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(c) Inaswimming pool, a wave is produced with a wavelength of 4.0m and a velocity
of 0.8m/s.

Calculate the frequency of the wave.

State the unit of frequency.

(3)

Use the equation

v=Ffxi

O-SmS x U (Om =

g

froquency of Wave ... i

a\___

ig ResultsPlus
Examiner Comments

This candidate goes down the false multiplication path but does earn a
mark for a correct unit.
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(c) Inaswimming pool, a wave is produced with a wavelength of 4.0 m and a velocity
of 0.8m/s.

Calculate the frequency of the wave.

State the unit of frequency. g1 @ "
e

(3)
Use the equation
v=fxA
b.o Oy = B He
frequency of wave ..........B.ooooccece unit I Hz

e 3\

AN

ﬂﬂesuﬁsﬂm
Examiner Comments

This candidate attempts the rearrangement but unfortunately arrives
at an upside-down version of the correctly rearrangement equation.
They do get the unit mark, however.
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(c) In a swimming pool, a wave is produced with a wi\ilep_gth of 40m and a velocity
of 0.8m/s.

Calculate the frequency of the wave.

State the unit of frequency.
(3)

Use the equation

vefxi

o

Q.
-9 — 0. L

Lo~

frequency of wave Ocl 17" | S

a\___

iﬁ ResultsPlus
Examiner Comments

This student makes a correct numerical evaluation, but gives a wrong
unit. 2 marks given in total.
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Question 5 (b)(i)

This question produced some good experimentally based responses. However, a lot of
candidates misunderstood the question and discussed the results they would expect without
giving any details of how the investigation should be carried out.

(i) The student also has a stop clock and a metre rule.

Describe an investigation to show how the speed of the falling stack of
cupcake cases depends on the number of cupcake cases in the stack.

....... Ty Ao NS ote L Cosas e

N

N i{ ResultsPlus
/--.. Examiner Comments

The question's 'Describe an investigation' has not been followed
unfortunately. Quite a number of candidates did this.

P4\ ResultsPlus
<\

| Examiner Tip
'How would you' and 'Describe an investigation' should invite you to
focus entirely on practical details - what would you do in a laboratory?

51 GCSE Combined Science 1SCO 1PF



(i) The student also has a stop clock and a metre rule.

Describe an investigation to show how the speed of the falling stack of

cupcake cases depends on the number of cupcake cases in the stack.
(4)

Q. olidont. WJCAN. AR N0 OSSRUAALSED. . S ALOLCALLOLQ. S SIN........
ho..apocl. O L. LAPLONL LAKRQ. OB LI OB, NQU ...

(QEOOE. KA. LD AU Q. LNCIQORUNL. JNA. AUNRQL AP
LUPLONL CORQA .. SN L AOOA AL LCON NN LOMRONR. .

%j ResultsPlus
Examiner Comments

On the mark scheme this only gets 1 mark for matching mark point 4,
repeating with a different number of cupcakes.

WA\ ResultsPlus

\_} Examiner Tip

You must say exactly what you will measure, including which time and
how you get speed. What else would you have to measure? Answer:
distance through which they fall (height).
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(i) The student also has a stop clock and a metre rule.

Describe an investigation to show how the speed of the falling stack of
cupcake cases depends on the number of cupcake cases in the stack.

(4)
\(ovwoutdh’mﬂm\ﬁﬂ%ab@ukcﬁ@of
one. . CHRER... CURCHKe....cose.. €O Fodl. Haen,
._.....gxme et QV\%\LCJQL(-&S?OY o Slack

....... Cupcma 0ses..Le.. KoM ek ipo Ul

..C, : R

_ ResultsPlus

Examiner Comments

This scores two marks, for timing how long it takes and then varying
the number of cupcakes.

(i) The student also has a stop clock and a metre rule.

Describe an investigation to show how the speed of the falling stack of
cupcake cases depends on the number of cupcake cases in thé stack,

E (4)
—gou fme. anlang‘i‘l'\ecu.pw ke COses,.........
....... Sgn Sar.and _alse..r the heqnt
~4ou. are.. Aropping. them :From .........

_ ResultsPlus

Examiner Comments

Two clear marks now, for measuring height (of fall) and timing how
long to fall.
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(i) The student also has a stop clock and a metre rule.

Describe an investigation to show how the speed of the falling stack of

cupcake cases depends on the number of cupcake cases in the stack.
(4)

Z ResultsPlus

Examiner Comments
Mark points 1, 2 and 4 matched so 3 marks, very clearly.

GCSE Combined Science 1SCO 1PF
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(i) The student also has a stop clock and a metre rule.

Describe an investigation to show how the speed of the falling stack of
cupcake cases depends on the number of cupcake cases in the stack.
(4)

\/O'w hove  Ehe . . Mmrwiasbwwtyc'n Ehe..

90w, - Yo drof. B One Cialoke.  Cosh. STom.

E\w Sbbfwww«wm i€
..F._Vouf 5W?Wﬁ‘fbfww9@¢€d&7

o enobher  Caaflod . EoT
Unzb ’C"""Qf Thea yawm?‘ USe, f:w, Qﬂw

U—L—L‘-. AClarn . LA f - L o

% ResultsPlus

Examiner Comments
Mark points 1, 2, 3 and 4.

This has the added point of how a calculation would be done.

Pz
S \ ResultsPlus

Examiner Tip
Investigations involve doing - describing steps in a method, but they
may also involve how you would use the results (processing), as this

candidate has done.
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Question 5 (b)(ii)

This was a very straightforward question, with a simple immediate substitution into the
equation for weight. So then just multiplying the two numbers together was all that was
needed. A large majority of students achieved success with this question.

(i) A stack of cupcake cases has a mass of 0.005 kg.
Calculate the weight, in newtons, of the stack of cupcake cases.

Gravitational field strength = 10N/kg
(2)

Use the equation

W=mg

Wephr = Xvngl X gy st M,

O. 005 x \o Gt S o D

\/ / ResultsPlus

Exa miner Comments

One mark for substituting but then a mistake occurs in evaluation
leaving the final answer a factor of 10 out.
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(i) A stack of cupcake cases has a mass of 0.005 kg.
Calculate the weight, in newtons, of the stack of cupcake cases.

Gravitational field strength = 10N /kg
(2)

Use the equation

W=mg
6.005 xX1O

o

i( ResultsPlus
Examiner Comments

This represents a model answer. Clearly set out with an accurate final
answer stated.
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Question 5 (b)(iii)

Most candidates achieved success with this question, realising that air resistance opposed
the motion of the cupcake.

Figure 9 shows a cupcake case that is falling at a constant velocity.

cupcake case

weight

Figure 9

(ii) Draw an arrow on Figure 9 to show the force due to air resistance on the
cupcake case.

N &{ ResultsPlus
/'--.. Examiner Comments

Arrow acting downwards is in the wrong direction.

No marks.

e N\

'/ \ ResultsPlus
\\

) Examiner Tip

Air resistance has to act against motion so that energy can be
conserved.

Think through physics consequences - if it acted in the direction shown
you would get energy for nothing.

\. J
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Figure 9 shows a cupcake case that is falling at a constant velocity.

cupcake case

weight

Figure 9

(iii) Draw an arrow on Figure 9 to show the force due to air resistance on the
cupcake case.

-

.'\ o
ResultsPlus

Examiner Comments

Air resistance shown as an arrow acting vertically upwards, gaining the
mark.

\.
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Question 5 (b)(iv)

Very few candidates scored this mark for stating that the value of acceleration of a cupcake
with constant velocity was 0. There seemed a lack of comprehension as to what 'value' meant

as indicated in many answers such as 'constant' or 'm/s?'.

(iv) State the value of the acceleration of the cupcake case when it is falling at a
constant velocity

chonge ‘N Uy = -E— ® m

AN

ﬂ/ < ResultsPlus
/--. Examiner Comments

State the value just needed '0'.

S\ ResultsPlus
\ Examiner Tip
'State the value' - just one number required.
(iv) State the value of the acceleration of the cupcake case when it is falling at a
constant velocity
(1)
........................................ N e
.-III:\ B f
~ < ResultsPlus
/--.. Examiner Comments
See below.

/ 4 \ ResultsPlus
\

| Examiner Tip
'10"' was another commonly seen erroneous answer - presumably
associated in students' minds with falling.
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(iv) State the value of the acceleration of the cupcake case when it is falling at a
constant velocity

-

(1)

AN

%{ ResultsPlus
Examiner Comments

Another answer showing miscomprehension of what was being asked
for with a 'value' being asked for.

) Examiner Tip
'Value' expects an amount, in numbers, which includes 0/zero.

< ResultsPlus
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Question 5 (¢)

This was another high mark earner for candidates.

It just required direct substitution of acceleration (7) x time taken (3), resulting in an answer
of 21 (m/s).

This only needs a couple of exemplars showing where candidates went wrong now.
(c) A cartravels along a straight road.

The car accelerates at 3m/s’ for a time of 7s.

Calculate the change in velocity of the car.

Use the equation
change in velocity = acceleration x time taken
(2}
z -
ymls K15 =6D
change in velocity = G;B m/s
. \\
<& {ResultsPlus

\.‘(/"-\-\. Examiner Comments

Substitution mark awarded.

Then the student seems to have taken the square in m/s? as an
invitation to square the number 3, wrongly. This was seen a number of
times.
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(c) A car travels along a straight road.
The car accelerates at 3m/s’ for a time of 7s.
Calculate the change in velocity of the car.

Use the equation

change in velocity = acceleration x time taken

32

(2)

r

change in velocity = O ML mys

ﬂ/ < ResultsPlus
/---. Examiner Comments

Another mistake made was for students seeing simple multiplication
as too easy and therefore rearranging the equation, wrongly as it
happens.

No credit is due here, unfortunately.
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Question 6 (a)(i)

In this case a rearrangement of the equation was needed, making Ah the subject of the
equation. Candidates did find this hard.

6 (a) Figure 10 shows a football kicked against a wall,

-
-

solid wall

i |
\football

Figure 10
The football has a mass of 0.42kg.

(i) The football gains 11)J of gravitational potential energy as it moves from the
ground to the wall.

Calculate the t which the ball hits the wall.

Gravitational field strength = 10N /kg

(3)

Use the equation M j

NI 2 | | Ay AT
— 4.2

M G O-¢2x10
height = Z,btqﬂl&i ................. m

\(/K ResultsPlus
Examiner Comments

This candidate displays their equations very well; the working may be
easily followed.

Yielded maximum marks (3).
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6 (a) Figure 10 shows a football kicked against a wall.

______

- /!
i g -@ ¥ solid wall
","" :’J
AN @

football
Figure 10

The football has a mass of 0.42kg.

(i) The football gains 11)J of gravitational potential energy as it moves from the
ground to the wall. '

Calculate the height at which the ball hits the wall.
(3)

Gravitational field strength = 10N/kg
Use the equation

G’Pe :N‘.\.Cbm\(\

W\y=042 x 10 % ¢ =0 Ll Q0T
0.2

AGPE=mx g x Ah

O x\Q =92
Yy =Lz = A2 helght=c.)?-(°m

a\___
ﬂ ResultsPlus
Examiner Comments
A power of ten error led to a mark of 2.

In this case the 4.2 became 42 halfway through the calculation, yielding
an answer which was a factor of 10 out.
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6 (a) Figure 10 shows a football kicked against a wall.

____

y solid wall

iy football

Figure 10
The football has a mass of 0.42kg.

(i) The football gains 11J of gravitational potential energy as it moves from the
ground to the wall.

Calculate the height at which the ball hits the wall.
(3)

Gravitational field strength = 10N/ kg
Use the equation Vi D w
? ¢
AGPE=mx g x Ah

O-y2
LE & (O 8.87

height = L"él. m

ﬂ ResultsPlus
Examiner Comments

This was a common answer, whereby the candidate just multiplies the
three numbers given in the stem of the question together. It was
awarded one mark - see additional guidance in the mark scheme.
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6 (a) Figure 10 shows a football kicked against a wall.

- ¥ B solidwall
r"’ "’
\footbalf
Figure 10

The football has a mass of 0.42kg.

(i) The football gains 11J of gravitational potential energy as it moves from the
ground to the wall.

Calculate the height at which the ball hits the wall.

(3)
Gravitational field strength = 10N /kg
Use the equation
AGPE=m xgx Ah B
1oN/Kg =0-42 kg X I :rx‘ sk
101\\}]? = 4.62
10
Ah = 0462m
height = .....0*HéR .
ANy

iﬁ ResultsPlus
Examiner Comments

The algebra went awry with this candidate.

46.2 would have got one mark.

This deviates further so no mark is due.

67 GCSE Combined Science 1SCO 1PF



-

V \ ResultsPlus
\\

| Examiner Tip
Care is needed in calculations.

That substitution of 10 as the GPE, compounded with algebraic lacks,
has led to this wrong outcome.
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Question 6 (a)(ii)
Overall this scored better than Q06a(ii).

There were extra complications in having to search for the appropriate mass in the earlier
part of the question, plus having to deal with v2. Most managed that though.

(i) Calculate the kinetic energy of the football when it is moving at a velocity

of 12m/s.
(2)
Use the equation
H:lxmxf
2
KE=1 x 0.4 Kg x 1+
el
s
= 30.04 T
" Kinetic energy = Mo ——
AN

[
e

N &{ ResultsPlus
/'--. Examiner Comments

This shows an exemplary answer. The working out is very clear and
easy to follow.

| Examiner Tip

lf \ ResultsPlus
\

Aim for this standard to achieve success.
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(i) Calculate the kinetic energy of the football when it is moving at a velocity
of 12m/s.
(2)

Use the equation

KE=%xmxv’

= f}o. v217= 3004

kinetic energy = 302‘( J

.-I::\ —F
V { ResultsPlus
/—-._ Examiner Comments

With only two marks available, this gets the substitution mark but falls
down on the evaluation of the final answer.

\

| Examiner Tip
Use your calculator carefully.

One way in which this answer could have been arrived at is typing
0.042 into the calculator instead of 0.42.
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(i) Calculate the kinetic energy of the football when it is moving at a velocity
of 12m/s.

\
Use the equation 5 b OC(:L ¥ |

kinetic energy = ’252

AN

%{ ResultsPlus
Examiner Comments

This was seen relatively frequently - forgetting to square the v.

(T ResultsPlus

\_} Examiner Tip

Practising handling equations with squares in helps get into the habit
of not falling into this trap.
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Question 6 (a)(iii)
Candidates did not often stick to the remit of the question - 'when the ball hits the wall'.

So there were lots of irrelevant reference to gravitational potential energy, which does not
have a change during that occurrence.

Very few candidates referred to elastic potential energy.

The mark scheme was applied quite loosely, having no regard for any time order in the
transfers (i.e. from and to). All we needed to see was any citing of any two of the four
accepted stores/processes.

(iii) Describe the energy transfers that happen when the ball hits the wall.
(2)

i BT e L SOOI e S e s R boffom

™
\-\.

N / ResultsPlus
/---‘; Examiner Comments

This candidate realises that elastic potential energy plays a role as
(when) the ball hits the wall.

They gained a mark for mentioning kinetic energy as well.

.':.’" ResultsPlus
ey

Examiner Tip
Try and make sure you address the question at hand and are not
tempted to quote tried and tested answers to other questions e.g.
those involving transfers between gravitational potential energy and
kinetic energy.

This question says 'when the ball hits the wall'.

This candidate has taken notice of that.
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(i} Describe the energy transfers that happen when the ball hits the wall.
(2)

This scores mark points 1 and 3. Once again irrespective of context or
order, so that accessibility to marks was enhanced.

Sound and heat figure in mark point 3 (additional guidance). They are one marking point.

(i) Describe the energy transfers that happen when the ball hits the wall.
(2)

oL, L. Cowmonese u&n\wwmxmmqmm
SO AN N A Yoo - (oSS Gotk
MWMNWMM%

See above.
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(ili) Describe the energy transfers that happen when the ball hits the wall.
(2)

mmmfmmemmxm\m:%ﬁmm
............... \ug}afmuak\%inmx%y\ﬂhmm
......... mug%whmmwﬂg\mwhmamr

N\

ig ResultsPlus
Examiner Comments

Many candidates scored a mark through mentioning kinetic energy, in
any context.
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Question 6 (b)

This question asked candidates to explain trends in graphs for non-renewable and renewable
energy resources over an eight year period.

Many level 1 answers were seen where candidates didn't effectively go beyond descriptions
of the trends involved.

Explanations of those trends needed to be attempted for levels 2 and 3.
For level 2 limited explanations for either trend was needed.

For level 3 a minimum of a detailed explanation of one trend with some explanation of the
other was needed.

*(b) In the UK, electricity is generated using non-renewable and renewable
energy resources.

The graph in Figure 11 shows how the amount of electricity generated by these
resources changed from 2012 to 2020.

30

T BRERE BN !
- JEBEE BN UE EWD T I E ENE NN E NSNS GG OE L
“ENEE SN SN W EE N SN ] SRR
L AREE WA . 1 |
20-HEHR HH Key
b TERINEEEE N 1 | JIITTTIT 1L
E'llECtﬂCit)f - i—; L. _"1 TN 1'!]4 W S .,I
'l'!’-‘.'"'" 140 N4 b ) _,;_—;—Ll AMWEE O s S o non-renewable
generated in 15 o e e e e e energy resources
terawatt hours NANES EENEN NSNENERANR X RIEE VET R TRE S NUNT bl
Jo-FEH BEGEEARURSY SNy A EUNINED . renewable energy
EEYA VENEE N N {i ;fL.,_ﬂ‘&J_! TThr resources
iy i A w Sabisuisannny
(S Lduia 8NN NS NN AN AN RN S EEE AR S
iilinNuRNT SNESB S RNY SR EE HHH
0k mEE R N AR N N S

2012 2013 2014 2015 2016 2017 2018 2019 2020
time in years from 2012 to 2020
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Explain how and why the amount of electricity generated by renewable and
non-renewable energy resources has changed from 2012 to 2020.

Your answer should include
« the trends shown in Figure 11

« the change in the amount of electricity generated by at least one
renewable resource

+ the change in the amount of electricity generated by at least one
non-renewable resource. ”

| The.. aﬂmnlaidcctrhtﬁﬂm;mk:dngma%tdmﬂymbj ...........
non.-fencwalkle.. deccechng. fom. . s o\, due o the .
dhe dectnid ra.t&dcualjtnﬂttlcum ..... ... lms....r.g:aPic....wmj......i.i'.,,...rd.&a
..bc;:au:zﬁ,.,mf?h.c...n "huﬁ....lmfmd}...&LU}....QL}......{GSSLL..{.{.LLLS..,.....¥O$S}.J......LM.&..C%
am.._..mu.....mcl.......c.dm:,..‘.cm.mn....d;ux.:dg........m.nm..,.,.mmtsu..&L...Sfmhmn...................
Suk_s.._md...Llimah.....dm.aﬁﬁﬁm:...:[h&...,.d:‘w.&g,...hn.r.,...ua:.....n.{....nan.....fm:m‘lhk ..... L easa
08 from.. . decheity. cocated 6. 1b . B years. ore rencumlie...
M%M}uu&b&mmmw ..... Sulh. 4S...Solod... panndds... b Mng.
.:&ltu.,ﬁLl.n.....b,..,.‘:mvd.idﬂ......m(&Lj ...... duce to. vetlechion. tese. aut better Yoc the...
aronmen @8 by . don.{'.....ﬂcd:.assc.......mnj.....m.sri.c,....gaac.s....M.....Laﬂ.‘.‘.bc, ...........................
repeasied. . b replatis Mﬁﬂdﬂ.hj“ll&%u%%éd«ﬂwma

hotiper The. . mshaumhéu.uuthakmnrmwabm .........
[ES0INTLS... 40, DLLOmin. %&W,\Ja{mchmmm,rmuumg

(/.1 2)
Otk cake. hovuwe!” non eneaahle. oo ol ksed more n—28eat a..
Eleu'rlutl

g reke of 1T (Total for Question 6 = 13 marks)
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™

,
" { ResultsPlus
/--.‘: Examiner Comments
The trends are well described and there are details in both
explanations of non-renewable and renewable resources. Details such
as fossil fuels running out, the role of carbon dioxide in global warming
and their influences on trends, are dealt with at a high level.

6 marks awarded.

T\ ResultsPlus

\ Examiner Tip

Read what the question asks for - in this case how and why the
amounts of electricity generated have changed. Just answering the
how (descriptions) would not go far enough. Explanations are needed
to go beyond level 1.
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*(b) In the UK, electricity is generated using non-renewable and renewable

energy resources.

The graph in Figure 11 shows how the amount of electricity generated by these

resources changed from 2012 to 2020.
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Explain how and why the amount of electricity generated by renewable and
non-renewable energy resources has changed from 2012 to 2020.

Your answer should include
+ the trends shown in Figure 11

+ the change in the amount of electricity generated by at least one
renewable resource

« the change in the amount of electricity generated by at least one
non-renewable resource.
(6)
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ﬂ ResultsPlus
Examiner Comments

This is another representative level 3 answer with detailed
explanations, including an understanding of global warming and its

consequences. The explanations also include an understanding of how

society's view on this is changing and the impact of that in calls for
change.
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*(b) In the UK, electricity is generated using non-renewable and renewable
energy resources.

The graph in Figure 11 shows how the amount of electricity generated by these
resources changed from 2012 to 2020.
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Explain how and why the amount of electricity generated by renewable and
non-renewable energy resources has changed from 2012 to 2020. '

Your answer should include
the trends shown in Figure 11

« the change in the amount of electricity generated by at least one
renewable resource

+ the change in the amount of electricity generated by at least one
non-renewable resource.,

nrn \ ﬁ CJF mm 4t 4 POL

% ResultsPlus

Examiner Comments

This answer has a recognition of trends and limited explanations of
both trends.

This corresponds with the level 2 descriptors.

4 marks awarded.
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*(b) In the UK, electricity is generated using non-renewable and renewable
energy resources.

The graph in Figure 11 shows how the amount of electricity generated by these
resources changed from 2012 to 2020.
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Explain how and why the amount of electricity generated by renewable and
non-renewable energy resources has changed from 2012 to 2020.

Your answer should include
+ the trends shown in Figure 11

+ the change in the amount of electricity generated by at least one
renewable resource

- the change in the amount of electricity generated by at least one
non-renewable resource.

(6)
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ﬂ ResultsPlus
Examiner Comments

The trends are described.

There are brief and quite limited explanations of why these trends
have occurred in terms of the nature of fossil fuels and solar panels.

6 marks questions are judged holistically. An idea that 'solar panels can
be reused' has crept in there; this could be better explained. However
the levels are assessed looking for the positive things that are said.

This is not as good as the previous level 2 answer but still satisfies level
2 requirements.

Hence 4 marks.

(. /

4 x{:\“ll
4\ ResultsPlus
st Il\,

\_} Examiner Tip
Always aim to develop your answers to demonstrate as much as
possible your understanding.

Y DO 3 Ve, ALY

*(b) Inthe UK, electricity Is generated using non-renewable and renewable 1\ ote  Pausac
energy resources. '
The graph in Figure 11 shows how the amount of electricity generated by these
resources changed from 2012 to 2020.
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| Explain how and why the amount of electricity generated by renewable and
non-renewable energy resources has changed from 2012 to 2020.

Your answer should include
+ the trends shown in Figure 11

+ the change in the amount of electricity generated by at least one
renewable resource

- the change in the amount of electricity generated by at least one
non-renewable resource.

..... ose.  Yncrens J.,«_B

2 ResultsPlus

Examiner Comments

The two trends are there, without explanation.

Level 1, 2 marks
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*(b) In the UK, electricity is generated using non-renewable and renewable
energy resources,

The graph in Figure 11 shows how the amount of electricity generated by these
resources changed from 2012 to 2020.
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Explain how and why the amount of electricity generated by renewable and
non-renewable energy resources has changed from 2012 to 2020.

Your answer should include
« the trends shown in Figure 11

. the change in the amount of electricity generated by at least one
renewable resource

- the change in the amount of electricity generated by at least one

non-renewable resource.
(6)

...............................

iﬁ ResultsPlus
Examiner Comments

The trends are there, quoting data to support.
Explanations of why these trends are occurring is lacking.

Some other candidates spent inordinate amounts of time describing
the trends, but still not getting to answering 'why'.

Such answers could only get a maximum of 2 marks.

2 marks.
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Paper Summary

Overall this exam gave ample opportunity for candidates to display their knowledge and
understanding at grades 1-5.

Candidates have continued to do well with most calculation questions and these often
formed a substantial part of candidates’ accrued marks.

The assessment of practical skills showed some mixed outcomes. Question 4 practical items,
about measuring frequency and wavelength, seemed out of the experience of most
candidates, whilst question 5, falling cupcakes, yielded more achievement. There were many
students, however, who did not provide a practical procedure asked for, but went off on a
tangent talking theoretically as to how the number of cupcakes had a bearing upon the
speed of fall. The standard of answers on practical questions was variable with some
students showing good procedural knowledge, whilst for others there was a clear lack of
familiarity shown.

QO06b, concerned graphs showing trends of non-renewable and renewable energies. It
yielded few level 3 responses, and many didn’t go beyond level 1, beyond which explanations
were needed rather than simply describing trends. Within this there was opportunity for
candidates to bring in environmental considerations into their explanations. Not many took
the opportunity to do that, with many content at the ‘describing trends’ sage of level 1.

Based on their performance on this paper, candidates are offered the following advice:

e Students should make the most of opportunities afforded in school laboratories where
they become acquainted with practical work from the specification. This concerns both
core practicals and the suggested practicals. It would benefit students to always question
‘What is the purpose of this experiment? making sure they are clear in their minds about
it. After the event evaluations are also useful, especially when reflecting about how the
experiment could have been improved.

e Straightforward substitutions into equations are well done by most candidates. Having to
rearrange an equation proves to be a stumbling block for many. This may be overcome
with more practice at this mathematical skill. Powers of ten issues prevented a number of
students making progress with gq03aii where a ratio of the size of an atom, compared with
that of the nucleus, was asked for.

¢ In constructing explanations students need to take note of the marks allocated to a
particular question and respond with a corresponding number of points in their answer.
Attention needs to be made upon the command words used in a question. ‘Explain’
questions invariably need more than descriptions of the issue. This was notable in
candidates’ responses to QO06b.
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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-
boundaries.html
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