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Introduction

This was the first examination of paper 2, at Foundation level, for this specification in a
summer series, since Summer 2019.

Questions were set to test candidates ' knowledge, application and understanding from these
topics in the specification:

e Topic 1 - Key concepts of physics.

e Topic 8 - Energy - forces doing work.

e Topic 9 - Forces and their effects.

e Topic 10 - Electricity and circuits.

e Topic 12 - Magnetism and the motor effect.
e Topic 13 - Electromagnetic Induction.

e Topic 14 - Particle model.

e Topic 15 - Forces and Matter.

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. The inclusion of questions
designed at targeting candidates ' knowledge and understanding of practical work continued.
This included assessing their fundamental knowledge of practicals specified in the
specification, together with further application. The six-mark question, Q6(d), tested their
knowledge and understanding of scientific enquiry techniques and procedures relating to a
core practical.

Candidates coped well with most questions and did particularly well in the questions asking
for calculations using equations.

Candidates ' knowledge of practical work showed improvement, particularly in Q2(b)(iii) and
in Q6(d).
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Successful candidates were:

¢ well-acquainted with the content of the specification.

e had been engaged with practical work at some stage during their course.

e competent in quantitative work, especially in using equations.

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

e able to recognise key command words such as 'describe' and 'explain' and constructed
their responses accordingly.

¢ willing to apply physics principles to the novel situations presented to them.
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Question 1 (a)
This question required the identification of some common circuit symbols.

The vast majority of candidates scored at least 1 of the 3 marks available with most scoring
all 3 marks.
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Question 1 (b)(ii)

This was a calculation involving substitution into a given equation and recall of the unit of the

final answer.

Nearly all candidates scored 2 marks for substitution and evaluation but only a very small

number were able to recall the correct unit for charge.

(ii) The current in the lamp is 0.21 A.
Calculate the charge that flows through the lamp in a time of 300s.
State the unit of charge.
Use the equation

charge = current x time

0.1 x300= 63

Charge = v o S— B

-

N
y t{ ResultsPlus
/'--. Examiner Comments

Correct calculation with clear working shown but the unit is not
correct.

V or volt was a common error.

\.
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(i) The currentin the lamp is 0.21A.
Calculate the charge that flows through the lamp in a time of 300s.
State the unit of charge.
Use the equation
charge = current x time

(3)
Q- 2V A 300 = b3

charge = 53 unit C.

NS

ig ResultsPlus
Examiner Comments

Correct calculation and the correct unit, scores all 3 marks.
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Question 2 (a)(i)
Candidates had to suggest a suitable material to use in an investigation of electromagnetism.

A disappointing number were able to give a correct suggestion, even though the mark
scheme allowed some tolerance.

The most common incorrect answer was copper.

2 (a) Ateacher prepares some equipment to demonstrate electromagnetism.
Figure 2 shows the equipment.

battery

metal rod

coil of
insulated wire

R -8

iron filings
switch

Figure 2

The teacher wants to show that iron filings
+ are picked up by the metal rod when the switch is closed
» fall off the metal rod when the switch is opened again.

(i) Suggest a suitable metal for the rod.
(1)

\(/g ResultsPlus
Examiner Comments

This scored the mark, showing the tolerance allowed in the mark
scheme.
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Question 2 (a)(ii)

In giving reasons for their choice of material in Q2(a)(i), more candidates knew that the
material must be magnetic than could suggest a magnetic material.
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Question 2 (b)(i)

Here examiners were expecting candidates to realise that the reason the magnetic field
strength was not zero was due to the presence of the Earth's magnetic field.

Only a few candidates scored the mark for this question.
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Question 2 (b)(ii)

The two changes in the magnetic field (measured by the phone) that examiners were looking
for were:

e achange in the direction of the field.
e anincrease in the strength of the magnetic field.

Most candidates scored at least 1 of these 2 marks, usually for the change in direction.
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The student places a magnet near to the phone on the table.

Figure 4 shows the magnet and the new display on the screen.

magnet

(Source: adapted from MGS Lite app for iPhone)
Figure 4

(ii) State two changes in the magnetic field measured by the phone from Figure 3
to Figure 4.

(2)
LS. daﬂnsad
2.4k Swengvn QL Kk onogneti.. field.. has.. Gigo............
<

/ ResultsPlus

Examiner Comments

This response scores the change in direction mark but does not say the
strength of the field has increased.

1 mark.
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The student places a magnet near to the phone on the table,
Figure 4 shows the magnet and the new display on the screen.

(Source: adapted from MGS Lite app for iPhone)
Figure 4

(if) State two changes in the magnetic field measured by the phone from Figure 3
to Figure 4.

(2)

<Z< ResultsPlus
Examiner Comments

'angle is now different' is acceptable for change in direction and the
2nd mark is also clearly scored.

2 marks.
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Question 2 (b)(iii)

This practical based question required a description of a possible method to use in an
investigation into how field strength changes with distance.

Full marks could be gained by mentioning 3 of these 4 points:

e use aruler/tape measure to measure distance.
e measure/record the magnetic field strength.

¢ change the conditions (eg move the phone).

e process the results (eg table, compare readings).

An encouraging number of candidates scored at least 2 of the 3 marks available.

(iii) Describe how the student could use the mobile phone to investigate the
strength of the magnetic field at different distances from the magnet.

_Measure tNe SeGNtn Of the ghepetf
_magnenc {164 (10fe ana repeat tne
ay. Aia MeOSUCe Wun 0 (uier now.

_ar_dway you Qre coch Lme You mesgre.

(3)

I\

% ResultsPlus
Examiner Comments

This scores 3 marks, the 2nd, 3rd and 1st marks.
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(iii) Describe how the student could use the mobile phone to investigate the
strength of the magnetic field at different distances from the magnet.

Tre. . Shdent . Would . \o\d. . a . Moaret
neac e {:Snane and _oxkte docon Q.
Noor hcﬁe\d 00y would - then mgve
“MMO@!\D&QJC A0 O oi"j Qnd.. mmcd ...........
Nary.. 00k Lepeal
jh & oM Qon0ace (el s, (Total for Question 2 = 9 marks)

<££ ResultsPlus
Examiner Comments

This also scores all 3 marks, the 2nd, 3rd and 4th marks.
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Question 3 (a)(ii)

Many candidates were able to identify the fuse in the diagram but few were able to describe
its purpose.

(il) Describe the purpose of the component labelled X.
(2)

~ire 0 e b5 B oelrs sreelhy

This description was sufficient to score both marks here.
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Question 3 (b)

This was a calculation involving a substitution into a given equation. The time was given in
minutes and candidates needed to be familiar enough with the use of this equation to know
that the time must be in seconds.

An encouraging number of candidates were aware of this and scored all three marks. Most of
the other candidates scored 2 marks, using the time in minutes.

(b) The 230V mains supply transfers 9000J of energy to the pump motor in 1 minute.
Calculate the current in the pump motor.

Use the equation

£
T Vxt
(3)

AQ00

ol
230 x | =5

AQQD
2.20xb0 = O. Q:C) current = .. Bqlg ................ A

N
\( { ResultsPlus

Examiner Comments

This response shows the calculation done twice, using minutes and
then seconds.

Unfortunately, the candidate made the wrong choice, putting the
'minutes' answer in the answer space.

2 marks.
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(b) The 230V mains supply transfers 9000)J of energy to the pump motor in 1 minute.
Calculate the current in the pump motor.

Use the equation

E
= —
Vxt
(3)

-j’OBCi__ TR o 1 4 I

230?&6@

)

130 X 60 = \& 3O

Y00 - |R 8o

N\

ig ResultsPlus
Examiner Comments

This response shows clear working and the correct answer.

3 marks.
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Question 3 (c)(i)

Examiners would accept a range of answers in this energy transfer question, covering the
ideas that:

e not all the energy is transferred to the pump.
e what happens to this energy.

Most candidates scored at least 1 of the 2 marks.

(c) The system transfers 8400J of useful kinetic energy to the water passing through
the pump in 1 minute.

Figure 6 shows a diagram of the energy transfers.

useful ener
total ﬁ::rgy ; ransterrad %5; not to scale
supplied to the
pump 9000J the pump 8400J
Figure 6

(i} Explain why the useful energy transferred to the water is different from the
total energy supplied to the pump.

(2}

An acceptable answer in this context covering 'wasted' energy and
thermal energy.

2 marks.

g
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(c) The system transfers 8400 of useful kinetic energy to the water passing through |
the pump in 1 minute. i
Figure 6 shows a diagram of the energy transfers.

total energy useful Energy not to scale g,
supplied to the transferred by
pump 9000.) the pump 8400)J &
004,
ure 6 l
(i) Explain why the useful energy transferred to the water is different from the Tk
total energy supplied to the pump. k

2)

. Qissipated .. inta. . ﬁ‘\ﬁ. ..... v t’(‘mnw\%bm\'m ....... @Nexop *E

/ ResultsPlus

Examiner Comments

2 marks.
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Question 3 (c)(ii)
This was an efficiency calculation, using a given equation and data taken from a diagram.

The vast majority of candidates scored both marks.
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Question 4 (b)(i)

Few candidates could recall the unit for work done.
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Question 4 (b)(ii)

This was a challenging calculation involving substituting data from a table into an equation
selected from the equation sheet and rearranging the equation.

An encouraging number of candidates were able to score both marks for this question.

(i) Use the data for student B to calculate his estimated weight.
(2)

la6o =4-©
- LJU&* weight = ... L\C{O ............................. N

N
\( { ResultsPlus
/--.‘: Examiner Comments

Clear working, showing rearrangement and the correct answer.

2 marks.
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Question 4 (b)(iii)

Another calculation, this time involving a slightly more challenging rearrangement, again with

encouraging results.

(iii) Use the data for student C to calculate the time she takes.

(2)

WY

-

"

N,
\( 1{ ResultsPlus
/'--. Examiner Comments

It is good to see clear working in all calculations but especially in those
involving rearrangement of equations.

2 marks.

GCSE Combined Science 1SCO 2PF
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Question 4 (¢)

Here candidates had to identify a significant source of error and state how the error could be
reduced.

Most candidates did not score on this question. Those that did, usually scored both marks by
referring to the estimated weight and suggesting measurement using a balance or 'scales'.
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Question 5 (a)(ii)

In this calculation, candidates could use any of two possible equations:
P=IxV

P=12xR

Both of these were on the equation sheet.

Pleasingly, many candidates scored both marks.

(ii) Calculate the power supplied to the lamp.

(2}
MWPON/ - %(,‘,.//MY X A2yt
(@58 5o 15 = 35
power= . __L;?i_ _______________ W

.-""P-:

¢ t{ ResultsPlus
/--.. Examiner Comments

Using P = /2 x R scores both marks.
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(ii) Calculate the power supplied to the lamp.
(2)

L e B = e P

_ ResultsPlus

Examiner Comments

Using P =1x V scores both marks.

27 GCSE Combined Science 1SCO 2PF



Question 5 (b)

This was a challenging question where candidates had to provide an explanation that linked
3 of the following points:

e lamp in second circuit is dimmer (than lamp in first circuit).

e current in second circuit is less (than in first circuit).

e potential difference / voltage across each lamp (in second circuit is) less / shared.
e idea that power of each lamp (in second circuit) is less / shared.

e the (total) resistance of the second circuit is more (than in first circuit).

Only a few candidates scored all 3 marks. Many candidates scored the 1st marking point
only.
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(b) Another identical lamp is added to the circuit, as shown in Figure 10.

d.c. power supply

& &

Figure 10

The power supply provides the same potentlal difference as it provided in the
circuit in Figure 9,

State and explain the difference between the brightness of the lamp in Figure 9
and the brightness of a lamp in Figure 10.

(3)
be wﬂaﬁf—Mﬂfp“nu&lhlmwﬁmﬁ'ﬁnmld

_______ N LR C’;wn "Lt« ’S'MS“LBLL

1MF;3MLq;m#I‘»5W“¢LNH¢¢'LO 2ochs . Lamnp.... ctlatin.

uaunatﬁ-l.l-s..

g ResultsPlus

Examiner Comments

This scored 3 marks linking the 3rd, 1st and 4th points.
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(b) Another identical lamp is added to the circuit, as shown in Figure 10.

d.c. power supply

X &

The power supply provides the same potential difference as it provided in the
circuit in Figure 9.

State and explain the difference between the brightness of the lamp in Figure 9
and the brightness of a lamp in Figure 10.

¢ ResultsPlus

Examiner Comments

This scores 1 mark only, for the first point.
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Question 5 (c)
This proved to be a more challenging question than expected.

Given a low voltage power supply and a piece of resistance wire, candidates were asked to
draw a diagram of a circuit that could be used to measure the resistance of 50 cm of the wire.

Examiners were looking for an ammeter and a voltmeter connected in the circuit that would
make it possible to measure the resistance.

The vast majority of candidates did not score on this question.

(c) A studentis given a low voltage power supply and 1 m of resistance wire.

The student uses these and other pieces of equipment to measure the resistance
of just 50cm of the resistance wire.

Draw a diagram of the circuit that the student should use.

Your circuit diagram should identify the pieces of equipment that the
student uses.
Do - (3)

I 3\

.\
ot

e

N { ResultsPlus
/'--. Examiner Comments

This scored all 3 marks.
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Question 5 (d)

Describing the difference between d.c. and a.c. proved to be too challenging for most of the
candidates.

(d) Describe the difference between direct current (d.c.) and alternating current (a.c.)

in electrical circuits.
(2)
,,,,,,,,,, Qe . Cl . T b w A NSy gk
...... S oeeu+cnougederCthou
..... ﬁ\taruﬁr\u%cu COEeRYovACONIS e
..... il ERAIRDOE S o C8LC RN TR,
. N
% ResultsPlus
Examiner Comments
\This was a clear example of a 2 mark response.
(d) Describe the difference between direct current (d.c.) and alternating current (a.c.)
in electrical circuits.
(2)

Dicecr . coffenr & %0‘*-“% LO0R. ...y
A\\-exmhﬂgc_m(e_m- B g;amg M@ml-

N

ﬂ ResultsPlus
Examiner Comments

This scores the d.c. mark but 'different ways' was insufficient for
'changes direction' for the a.c. mark.

1 mark.
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Question 6 (b)

This was a challenging calculation, targeted at grades 4 and 5.

Candidates first had to calculate the change in volume, using the diagram and the data below
it. This volume then had to be substituted into the equation which then had to be
rearranged. The final answer had to be given to 2 s.f.

Only a few candidates scored all 4 marks but many more scored 1, 2 or 3 marks.
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(b) Figure 11 shows some water in a measuring cylinder and a lump of iron,

cm?

1000
900
800
700
600

measuring
cylinder

Figure 11

The lump of iron is lowered fully into the water.

The water level in the measuring cylinder rises to 530cm?®.
The density of iron is 7.99/cm’.

Calculate the mass of the lump of iron.

Use the equation

mass
volume

density =

Give your answer to 2 significant figures.

7.9 x 9530

lump
of iron

(4)

= Y873

L1200

mass=_...%\.

GCSE Combined Science 1SCO 2PF

34



N
\/ /«.{ ResultsPlus

Examiner Comments

This response uses the wrong volume (a common error) but goes on to
successfully manipulate the equation giving the final answer to 2 s.f.

3 marks.

"
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(b) Figure 11 shows some water in a measuring cylinder and a lump of iron.

cmi

1000
900
800
700
-600

measuring
cylinder

lump
of iron
Figure 11
The lump of iron is lowered fully into the water. S w[\dk?

The water level in the measuring cylinder rises to 530cm?’. — W40
The density of iron is 7.9g/cm?®.

Calculate the mass of the lump of iron.

Mans
v, P LN
density = —

volume

Use the equation

Give your answer to 2 significant figures.

s -h9o W
Hw“’: \:F-Q}mela = Y

p R~
= '5[63
% 3
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-
—
-

N &{ ResultsPlus
/--.. Examiner Comments

This is an excellent response, showing all the working, finishing with
the correct answer given to 2 s.f.

4 marks.

"
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Question 6 (c)
Targeted at grades 4 and 5, there were more scores of 2 marks than expected.

(c) A piece of wood has a similar shape and volume to the lump of iron.
The density of the wood is 0.82g/cm’.
The density of water is 1.00g/cm?

Explain why the method used in part (b) cannot be used to determine the mass of
the piece of wood.

(2)

N\

ﬂ ResultsPlus
Examiner Comments

A sensible explanation, scoring both marks.
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Question 6 (d)

This extended open response question was centred on a core practical, determining the
specific heat capacity of water.

To reach level 3, 6 marks, candidates had to mention at least two items of equipment and
describe two of the essential measurements to be taken. In addition, reference had to be
made to the equation used or some extra detail eg reducing heat loss.

A significant number of candidates scored zero on this question but for the ones who did
score, marks were distributed across the levels as expected.
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*(d) A student needs to determine the specific heat capacity of water.

Figure 12 shows some of the equipment the student uses.

beaker of water

e

low voltage heater

Figure 12

Describe the method the student should use to determine the specific heat
capacity of water.

Your description should include, with reasons,
« any other equipment needed
« the measurements needed.

You may draw a diagram if it helps your answer.
(6)

\
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iz ResultsPlus
Examiner Comments

Even though this response is a bit jumbled, it has the equipment,
details of the measurements, and use of the equation so level 3, 6
marks awarded.
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Paper Summary

Based on their performance on this paper, candidates should:

e make sure that they have a sound knowledge of the fundamental ideas in all the topics.

e get used to the idea of applying their knowledge to new situations by attempting
questions from previous examination papers.

e draw a labelled diagram to help their answer, especially when describing a practical
procedure, such as in Q6(d).

e note that where a question involves a calculation, they should make sure they write down
the equation they are using (if not given in the question) and show each step in their
working.

e make sure that they recognise S| prefixes such as m and k and n and how to handle these
in calculations.

e use the marks at the side of a question as a guide to the form and content of their answer.
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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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