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Introduction

This was the second examination of paper 2, at higher level, for this specification.

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

Topic 1 - Key concepts of physics

Topic 8 - Energy - forces doing work

Topic 9 - Forces and their effects

Topic 10 - Electricity and circuits

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

Topic 14 - Particle model

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, especially where they were asked to propose
improvements to a procedure as in Q4(a)(iii).

The six-mark question, Q06¢, tested their ability to devise an experiment in an unfamiliar
situation.

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

Students ' knowledge of practical work shows improvement.
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Successful candidates were:

¢ well-acquainted with the content of the specification

e had been engaged with practical work 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 recognhised 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.

Less successful candidates:

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

e had gaps in their procedural knowledge, relating to their practical work

e misread and/or misunderstood the symbols used in equations

o failed to set out calculations in a logical way that could be easily followed
¢ did not focus sufficiently on what the question was asking

e found difficulty in applying their knowledge to new situations.
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Question 1 (a)

In this opening question, examiners were looking for a voltmeter connected in parallel with
the iron wire and an ammeter connected in series with the iron wire.

Most candidates scored at least 1 mark for the ammeter with a much smaller number,
showing a correctly connected voltmeter, scoring 2 marks.

1 (a) Figure 1 shows some of the apparatus that students use to determine the
resistance of a piece of iron wire.

connector iron wire connector

/

variable resistor battery
Figure 1

Add connecting wires, a voltmeter and an ammeter to complete the circuit
in Figure 1 so that the students can determine the resistance of the piece of
iron wire.
(2)

N

¢ ﬁ{ ResultsPlus
/--.. Examiner Comments

Both meters connected correctly.

2 marks.
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Question 1 (b)(i)

Fewer than half of candidates suggested a correct answer such as a metre rule for measuring
the length of the wire.
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The vast majority of candidates scored full marks here for a correctly drawn line of best fit
and for estimating the resistance of 100 cm of wire from the graph.

(ii) Figure 2 shows a graph of the results.

4.00
3.50
3'm e e e e B
2.50
resistance u
ing 200
1.50 i
1.00
0.50
B T1
o.m 1171 |
0 20 40 60 80 100 120
length in cm
Figure 2
Draw a straight line of best fit on Figure 2.
(1)
(ili) Use Figure 2 to estimate the resistance of a 100cm length of the iron wire,
(1)
resistance =.. .00 ... Q

ResultsPlus

Examiner Comments
Even though the lines are a bit heavy, this scores full marks.

2 marks.
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Question 1 (b)(iv)

This proved to be challenging. Examiners were looking for a a connection between current
and increase in temperature linked with the idea that the variable resistor could increase the
resistance or keep the current small(er).

Fewer than half of candidates scored 1 or more marks.
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(iv) The variable resistor shown in Figure 1 is used to prevent the iron wire from .
becoming too hot.

Explain how the variable resistor is used to prevent the iron wire from
becoming too hot.

(2)
o i wines lortonen do Lk Gdea 00 ewock.

a\__

ig ResultsPlus
Examiner Comments

This response links current and temperature and says that the variable
resistor can keep the current low.

2 marks
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Question 1 (¢)
This was a straightforward calculation, involving a common rearrangement.

As expected, most candidates scored full marks for this.
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(c) The potential difference (voltage) across another piece of wire is 1.56 V.

The current in the wire is 0.45A.

Calculate the resistance of this piece of wire.

Use the equation . VR
V=IxR '
PY:V-sev 2)
C o Sa RV /[y
R‘:? :\'56}0.45
“3-b e

resistance=........$3 ]

a\

iﬁ ResultsPlus
Examiner Comments

This response shows the rearrangement first then the substitution and
successful evaluation.

2 marks.
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Question 2 (b)

Most candidates were able to give the correct answer of 2680 with the correct unit of kg/m 3.

The most common errors were an incorrect evaluation of the powers of ten, but these were
rare, or failing to recall the correct unit for density eg using kg/m?2 and this was even rarer.
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(b) An object has a mass of 7.22 x 10-?kg and a volume of 2.69 x 10°m°,

Calculate the density, p, of the object.

Use the equation
. L
=y
¥ (3)
State the unit. 2. 22 v 10
2. é f}' x [0 “E
= 24 268 0 1487
T o 68Y
3
density = Qé,ﬂ/ unit rﬁ/m

a\___

ﬂ ResultsPlus
Examiner Comments

This is a good example of how to approach a calculation like this,
including the unit.

3 marks.

(. /

13 GCSE Combined Science 1SCO 2PH



Question 2 (c)(i)

Candidates found this item surprisingly difficult. Most candidates were unable to recall that
660 - (-273) = 660 + 273 = 933 °C.

The most common error was to subtract, ie 660 - 273 = 387 °C.
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Question 2 (c)(ii)

The majority of candidates scored 1 mark on this question. This was usually for stating that
the particles were moving freely or in random motion. The idea that particles were touching
or sliding over each other was also well known. Those scoring 2 marks usually had both these
ideas.
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Question 2 (d)

This was well answered by many of the candidates. Many candidates were able to describe
taking a reading of the water level in the measuring cylinder without the metal and then to

subtract the two readings/volumes.
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(d) A student determines the volume of a piece of metal by measuring the volume of
water that it displaces.

The student wrote the following in his notebook.

I put some water into a measuring cylinder.

I put the piece of metal into the water in the measuring cylinder.

I took the reading of the new water level in the measuring cylinder.
This was the volume of the piece of metal.

The student’s description is incomplete.

Suggest two sentences that the student could have included to provide a more
complete description of the correct procedure.

(2)

LT W ) S V1 ¥ U | ¥ IO X VVSMUO 1. R SO .1 VAN, V1. N SN T

e NN SOT o RO e o e s e e
p L WU 1<\ SR SN ('L XU U | oY ST L\ (VSR C1Y U G 1711, S O <11
O Bl R I ——————————

N\

ig ResultsPlus
Examiner Comments

Correct answers, even if they are in the wrong order (allowed in the
mark scheme).

2 marks.
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Question 3 (a)

Here examiners were looking for at least 4 lines of the correct 'shape' between the N poles of
the magnets with at least 2 arrows drawn on the lines, pointing away from the N poles.

The most common errors were drawing too many lines with the consequence that some
lines overlapped, or drawing too many arrows and having at least one drawn in the wrong
direction.

Just over half of the candidates scored at least 1 of the 2 marks available.
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3 (a) Figure 3 shows two magnets with their N poles facing each other.

S N ( N )
Figure 3
On Figure 3, draw the shape and direction of the magnetic field between the
two magnets.
(2)
N

iﬁ ResultsPlus
Examiner Comments

Even though the arrows do not touch the magnets, this is clear enough
for both marks.

2 marks.
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Question 3 (b)

This item was well answered by many of the candidates. Most candidates were able to state
that like poles repel and so scored at least one mark. Many went on to state that this was due
to the interaction of the magnetic fields of the 2 magnets to score a second mark. Far fewer
were able to state that the repulsion must be balanced by the downward force due to gravity

on the upper magnet.
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(b) Figure 4 shows a toy that has a plastic cylinder, a plastic base and two similar
magnets. Each of the two magnets is in the shape of a ring.

plastic cylinder

upper magnet

lower magnet

plastic base

Figure 4

The upper magnet seems to float in the air above the lower magnet.

Describe the forces acting on the upper magnet.

Use the idea of magnetic fields in your answer.

¢ ResultsPlus

Examiner Comments

Magnets repelling each other scores 1 mark.

Upper magnet being prevented from moving further by gravity scores
1 mark

Forces in equilibrium scores 1 mark.

Total 3 marks.

21 GCSE Combined Science 1SC0 2PH



Question 3 (c)(i)

Fleming's left-hand rule applied to this situation gives

e force on the wire up(wards) or out(wards) from the magnet
e force on the magnet down(wards) or in(wards)

Fewer than half of the candidates scored 1 or more marks on this question.
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Question 3 (c)(ii)

This was well answered by many candidates. Most were able to select the correct equation,
substitute the correct values, then rearrange and get the correct answer.

(i) The force on the wire is 0.15N.
The current in the wire is 2.7 A.
The magnet produces a field with a magnetic flux density of 0.50T.
Calculate the length of the wire in the magnetic field.

Use an equation selected from the list of equations given at the end of the
question paper.
¥ L @

F.-_:_Q)%H(L gxl

15z 0°5° ¥ 2%

& =%

O5xLt ks

length of the wire in the magnetic field = O'”

N

ﬂ ResultsPlus
Examiner Comments

Clear steps in the working, leading to the correct answer.

2 marks
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Question 4 (a)(i)

This was a calculation using the Hooke's law equation but with a spring in compression. Data
had to be taken from the diagram, with a unit change for the compression. Candidates were
asked to give their answer to an appropriate number of significant figures.

Most were able to score 1 or 2 marks with only a few scoring all 3 marks.
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4 (a) Figure 6 shows part of the inside of a pen.

The pen contains a spring that can be compressed.

Figure 6

The spring constant of the spring is 260 N/m.

(i) Calculate the force needed to compress the spring by the amount shown
in Figure 6.

Give your answer to an appropriate number of significant figures.
(3)

Fzkx%

Fx 260 ‘xb"lx\G-% i I b

ot SR N . O,

b % 3

v300

AN

ﬂ ResultsPlus
Examiner Comments

Clear working and unit conversion with the correct answer to 2
significant figures.
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A practical based question in which candidates had to describe how to determine the change
in length of a spring under compression and describe one way in which the procedure could
be improved.

Most candidates, as expected, were able to score at least 3 of the 5 marks available.
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(ii) A student removes the spring from the pen and investigates the compression
of the spring.

Figure 7 shows the equipment and the procedure that the student uses.

ruler fixed in place above the electronic balance

finger

(o] ) =Tl

electronic balance
Figure 7
The student presses down on the spring to change its length.

The electronic balance measures the force applied to the spring.

Describe how the student can determine the change in length of the spring.
You may add to Figure 7 to help your answer.

(3)

before. acngy the far(S. Mlsuxe. ol (00K ot
O\ WRLONE W\ €upe (RN O A wien
Wil u{QO.,nd loo¥ . agaun,. QE:L;&V\

o NORN, Bt Bugtace beforhto get
—’c\-\e m-e{o\\\ QMQN\Q'(’ tn Hm()th

(i) The student finds it difficult to make an accurate measurement of the change
in length of the spring using the equipment as shown.

Describe one way that the student could improve the procedure.
0¥ (S Yo C

Vgt 0wRigiato  compess t nftd as

%\‘{\@) Eo. M \.,,.re_\p,\m‘c QLQ.L\(\@ G;t\@ﬂ ‘l:Op ........ C_cm

el ok S oot
ig ResultsPlus
Examiner Comments

The description in (ii) is a little jumbled but still correct. In (iii) a suitable
improvement is suggested.

In (ii), saying that the reading should be taken at eye level would also
be on the way to an acceptable improvement.
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Question 4 (¢)

Finding a resultant force by completing a diagram was not well known, with fewer than half
of candidates scoring any marks and only a few scoring 2.

GCSE Combined Science 1SC0 2PH 28



(c) Figure 9 shows two forces, P and Q, acting at point X,

’.‘ Q=g > diagram is
drawn to scale
Oc¢
P=30N
Figure 9
Complete the diagram in Figure 9 to show the size and direction of the resultant
force, R, on point X. '
(2)

NS

ig ResultsPlus
Examiner Comments

A clearly labelled arrow in the right direction with the value of the
resultant force shown.

2 marks.
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Question 5 (a)(i)
Candidates had to calculate the kinetic energy, in kJ, of a car.

Most could select the correct equation and substitute the correct values into it, scoring the
first mark.

The majority of those candidates did not go on to convert their answer to kJ.
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5 (a) An electric car is travelling at a speed of 16.0m/s.
The total mass of the car is 1200kg.

(i) Calculate the kinetic energy, in kJ, of the car.

-%. x 1200 = 16° = 153600 3

(2)

153 .6 b(a-

kinetic energy = ]Sgﬁb kJ

a\___

ig ResultsPlus
Examiner Comments

This was one of the relatively few responses that scored full marks.

2 marks.
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Question 5 (a)(ii)

A complex calculation involving selecting and rearranging the equation and units involving
MJ, kW and seconds with the answer requiring the unit to be given in hours.

A significant number of candidates were unable to select a relevant equation. Most scored at
least 1 mark but, of those, only a small number went on to score both marks.
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(i) On a journey, the car transfers energy from the battery at an average rate

of 17.5kW. é - =T
The battery in the car transfers a total of 126 MJ of energy before it
becomes discharged.

Calculate the time taken for the battery to become discharged on this journey.

Give your answer in hours.

e E=QV (2)
M
&
T
VL EMT
7.5 K w

timetaken= ... hours

€ -
Y

6000 KD
}._F_Z.__ -— =7 00g

\7-Skw 260 =(Toem
~6o=s Tt

%jﬂesuhsﬂus
Examiner Comments

This response selected and rearranged the correct equation then
did the substitution, converting the energy to k] and leaving the power
in kKW.

The evaluation was first in seconds and then converted to hours.

A logical approach to a potentially difficult question.

2 marks.
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Question 5 (a)(iii)

This was intended to be a challenging question in which candidates were required to analyse
the changes in the way energy is stored when a system changes which in this case was a car
slowing down.

Examiners were looking for references to the decrease in the kinetic energy of the car
eventually contributing to recharging the battery.

The majority did not score but of those that did score an encouraging number scored both
marks.
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(iii) Figure 10 shows an electrical device connected to the wheels of an
electric car.

wheel

electrical device

-

h

Figure 10

The electrical device is used as a motor when the car accelerates and as a
dynamo when the car decelerates.

Explain how using the device can help to increase the time that the car can be
driven before the battery becomes discharged.

igaaminer Comments

A good analysis of the situation scoring both marks.

2 marks.
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(ili) Figure 10 shows an electrical device connected to the wheels of an
electric car.

wires to battery
wheel

electrical device

Figure 10

The electrical device is used as a motor when the car accelerates and as a
dynamo when the car decelerates.

Explain how using the device can help to increase the time that the car can be
driven before the battery becomes discharged.

(2)
......... kxmbcﬂﬂﬁrajﬁ'oﬂmr{owﬂautafthﬁwhﬁeﬁsCanlivc

L hlaaskered. into. the....dazim...__mg.fg-..;h...;fs.....ada(d..ﬁa.....ébe.....em{j-j

[nthﬂbamlb,;‘ncfm&ﬁbﬁthaﬁe{y ..... CiBBer e

NS

ﬂ ResultsPlus
Examiner Comments

The meaning here is perfectly clear and is worth full marks.

2 marks.
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Question 5 (b)(i)

Candidates had to comment on a claim about the recharging time for a battery. They were
given an equation to use in support of their comments.

If they made errors in their calculation, credit could still be gained for their comment,
provided they were clear about the units involved.

Most candidates scored at least 1 mark with many going on to score 2 or 3.
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(b) The battery can be recharged at a charging point.

The charging point provides an average current of 15.0A to the battery, at a
potential difference (voltage) of 400V.

It is claimed that 126 MJ of energy can be transferred to the battery in less
than 6 hours.

(i) Comment on this claim.

Use this equation to support your answer

t: ..-E_..
IxV
A7 \L6000000
g = ’2_\@3?%

(3)

This candidate calculates the recharging time correctly and in a unit
that allows them to make a correct comment about the claim.
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Question 5 (b)(ii)

This was a calculation where candidates had to refer back to the start of part (b) to get the
relevant data.

Most were successful in this, scoring at least 1 of the 2 marks available.
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- (i) Calculate the total charge that moves into the battery while it is

being recharged.
Use the equation
E=QxV
126,000 000 = O ¥U0O @)
_ {eloodoo
o -
=i
~ 0o
- 31 charge = 3f§000 .5
|'II\- T

%j ResultsPlus
Examiner Comments

Correct data selected and the equation manipulated in correct units,
resulting in the correct answer.

2 marks.

GCSE Combined Science 1SC0 2PH 40



Question 6 (a)(i)
A straightforward calculation using a given equation but involving a rearrangement.

Most candidates scored full marks.
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6 (a) Figure 11 shows a pulley system that enables a person to lift a heavy barrel.

7

O

pulley
wheels

rope

.ﬁ') barrel

Figure 11

The person pulls down on the rope to make the barrel rise through 1.2m.

The work done against gravity on the barrel is 1800J.

(i) Calculate the weight of the barrel.

Use the equation

work done = force x distance moved in the direction of the force

W kDT re O M
10037 = o x
(8

(2)

= & N

t -
s weight of the barrel = m&iﬂ" N

2 ResultsPlus

Examiner Comments

Clear substitution, rearrangement and correct answer.

2 marks.

\.
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Question 6 (a)(ii)

A more complex calculation using a given equation and rearrangement but still more than
half the candidates scored at least 1 of the 2 marks available.
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(i) The efficiency of the system is 64%.
Calculate the total work done by the person.

Use the equation

fhici _ (work done against gravity on the barrel) e
EMCIENCY = ™ total work done by the person) .

% = %00
e X000

(2)

Iﬁﬂ} 666 &
5 (0] worK oope = 0.412.%
work done = Qf&f]
. N

ig ResultsPlus
Examiner Comments

This response shows the substitution first then the rearrangement
followed by the correct answer.
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Question 6 (a)(iii)

Here candidates had to suggest how energy might be lost in this system, other than energy
wasted due to friction.

It was expected that this would be challenging and, in the event, it proved to be even more
challenging than expected.
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(i) Some energy is wasted due to friction.

Suggest another reason why some energy is wasted in using this
pulley system.

This was a good suggestion, referring to the rope stretching.

1 mark.

(iii) Some energy is wasted due to friction.

Suggest another reason why some energy is wasted in using this
pulley system.

(1)

This was good enough for energy used in lifting the bottom pulley.

1 mark.
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Question 6 (b)

Part (b) was an open extended response question where candidates were asked to devise an
experiment in an unfamiliar situation, an investigation into the efficiency of a pulley system.
Part (a) was about a similar pulley system.

To achieve level 1, candidates had to mention at least two uses of relevant equipment.

To achieve level 2, candidates had to give details of at least two methods of obtaining
relevant data, using the equipment.

To achieve level 3, candidates had to give details of at least two methods of obtaining
relevant data, using the equipment and at least two descriptions of processing that data.

The majority of candidates were able to achieve level 1 or level 2 with only a few reaching
level 3.

This response gives two methods of obtaining relevant data, using the equipment, ie
measuring the weight of the cubes with the spring balance and measuring the height
through which the cube moves.

The response then goes on to provide two descriptions of processing that data, ie finding the
work done on the cube and using that in the efficiency equation.

Level 3, 6 marks.
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*(b) A student has the equipment shown in Figure 12.

pulley system hanging
from a bench
A 88y ——
spring balance cubes of metal metre rule
Figure 12

Devise an experiment to investigate how the efficiency of the pulley system varies
with the weight of metal being lifted. —

Your answer should include how you will use your measurements.
(6)

QSm r&‘ne chB bn\m:e,. measune.. -Shne t&lﬁt@}n& k. toe.
sm\\es% ool Sbe. o
R\L—m\)e%&pu% ....... .28 Qn& ﬂﬂ\ ¥0 W bp&‘c& (& \he@

—oo—msed Yok wn\\ ok dnange. Sheoadneut
@qzaxmaﬁr use_raler o make care. &3"8& exqek.

s ety

US{‘: Yhe \1&\ Ny }éi‘ n% m\A e QQ Cubes..
o vaép& \Qm wark &Qhe, (e&ce xdms‘mn? )
.. A‘S (ix, ,,,,,, done \'Q g(mék (m.lél' e%c,\m(:

% ResultsPlus
Examiner Comments

See above.
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Paper Summary

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

1. Make sure that they have a sound knowledge of the fundamental ideas in all the topics

2. Get used to the idea of applying their knowledge to new situations by attempting
guestions in previous examination papers

3. When describing a practical procedure, draw a labelled diagram to help their answer

4. When suggesting improvements or extensions to a practical procedure, make sure they
are relevant to the context of the question.

5. Q4(a)(iii) Where a question involves a calculation, make sure they write down the
equation they are using (if not given in the question) and show each step in their
working.

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

7. 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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