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Introduction

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.

The six-mark question, Q06(c), tested their ability to devise a procedure for taking measurements
in electrical circuits and suggest what the outcomes might be.

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

Successful candidates were:

+ well-acquainted with the content of the specification

* had been engaged with practical work during their course

« competent in quantitative work, especially in using equations

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

+ 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)iii

This question was about how to reduce the energy dissipated as the trolley rolled down the
runway.

(i) The light gate, shown in Figure 1, is used to determine the actual velocity of
the trolley at the end of the runway.

The actual velocity at the end of the runway is less than the expected velocity
as calculated in (ii).

Suggest one way to reduce the difference between the actual velocity and
the expected velocity.

(1)
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ResultsPlus

Examiner Comments

This was an acceptable suggestion. One mark scored.
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Question 1(a)i-Ii
In a question about a trolley rolling down a runway, candidates were asked:

(i) to show that the mass of the trolley was about 1.6 kg, given an equation involving change in
gravitational potential energy, A GPE

(i) to calculate a value for velocity at the end of the runway, given an equation for v 2.

1 (a) Astudent places a trolley at the top of a runway, as shown in Figure 1.

trolley

light gate timer

Figure 1

The student had to lift the trolley through a height of 26 cm to put it at the top of
the runway.

The gravitational potential energy, AGPE, of the trolley increases by 4.1) when
lifted to the top of the runway.

The gravitational field strength, g, = T0N/kg.
(i) Show that the mass of the trolley is about 1.6kg.
Use the equation

AGPE
m=
gxAh
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(i) The student releases the trolley and the trolley moves down the runway.

The student assumes that all the extra gravitational potential energy, AGPE,
stored at the top of the runway is transferred to kinetic energy at the end of

Calculate the expected value of the velocity of the trolley at the end of

the runway.
the runway.
Use the equation
2 _ 2x AGPE
T oom
2k Y
i 4 \. ‘
V o S.uzs
J s Js s
T 2.2 .
+
-2¢
\
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ResultsPlus

Examiner Comments

expectei:i velocity = ... 5. &2

(3)

226

v /S

In this response, the working is clearly shown in both parts. The height of the runway is
converted to m in QO01(a)(i): two marks scored. And in Q01(a)(ii) the square root is calculated

at the end: three marks scored.
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Question 1(b)

This was a deceptively complex calculation of the power generated by a student running up some
stairs.

Some data was given, as was the equation.
The mass of the student was given but the equation involved the weight of the student.

There was a further complication in that the answer was required to 2 significant figures.

(b) A different student finds out how much power can be generated by running up
some stairs in a measured amount of time.

The following quantities are measured:

mass of student = 48kg

total height of stairs = 2.9m

time to run up stairs = 3.4s
Calculate the power the student generated.
Give the answer to 2 significant figures (2 s.f.).

Use the equation

_ weight of student x height of stairs

power - -
time to run up stairs (3]
UJclgm *MAss x gravirariongn fieid 5+rer19+h
WEGRT = HB x 10
weignt = 480
powetr= 430 x 2.9
3-4
Power= 40a, 411
POLUE(': HIDN power = ... ‘—HO ......................... w

A

) { ResultsPlus
/---. Examiner Comments

In this response, the working is clearly and logically shown. The weight is calculated then the
power is calculated. The answer is then given to 2 significant figures. Three marks scored.
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Question 2(a)
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Question 2(b)

This was a straightforward calculation of the power input to a television, given the necessary data
and the equation.

(b) The mains supply to the television is 230V.
The current supplied to the television is 0.53 A.
Calculate the power input to the television.

Use the equation

P=IxV
(2)
Qe O
Ir XV

f’_’_‘ 0.6 X 2% ° 121.9

power = 1’2,02 w

N { ResultsPlus
/'--.. Examiner Comments

Even though this is a straightforward calculation, it is a good idea to show the working. The
number of significant figures is not specified here so this answer gains full marks. Two
marks scored.
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Question 2(c)ii
Here, candidates had to explain the action of a fuse.

An acceptable answer would involve the fuse melting and therefore switching off the current.

(i) A 3A fuseis used in the plug.

Explain what happens if a fault causes the current to rise to more than 3 A,
(2)

e Chin, MNeroL e 0 The FUSE. WUL mest, ...
me,\ngmewwtobream .....................................................................................

N,

<{ < ResultsPlus
/---. Examiner Comments

This is an acceptable response for both marks. Two marks scored.

GCSE Combined Science 1SC0 2PH 9



Question 2(c)iii
Candidates had to state one safety device, other than a fuse, that can be used in domestic

electrical wiring.
Two examples are included below.

(i) A fuse is a safety device.

State one other safety device that can be used in domestic electrical wiring.
(1)

ResultsPlus

Examiner Comments

An acceptable safety device. One mark scored.

(iil) A fuse is a safety device.

State one other safety device that can be used in domestic electrical wiring.
(1)

N

% ResultsPlus
Examiner Comments

An acceptable safety device. One mark scored.
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Question 2(d)

In this question about the suitability of cables supplying current in two different situations,
acceptable explanations would link thicker wires to suitability to safely carry higher current.

(d) Figure 2 shows two pieces of electrical cable side by side.

copper wires

cable 1 insulation

cable 2

Figure 2
Cable 1 is used to supply electric current to the television,
Cable 2 is used to supply electric current to the house.

Explain why cable 2 is more suitable than cable 1 for supplying electric current to
the house.

(2)
e wires so  wore  corrmnd com  be

a\___

ResultsPlus

Examiner Comments

This response achieves this in the first two lines. Reference to the insulation is not relevant
here. Two marks scored.
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Question 3(b)

This required a basic kinetic theory description of the changes in the motion of particles in a
substance as the substance changes from liquid to solid.

(b) Describe the change in the motion of the wax particles as the wax changes from
liquid to solid.

ﬂ ResultsPlus
Examiner Comments

This description covers the main points to the appropriate depth. Two marks scored.
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Question 3(c)i

Candidates had to select relevant data from a table and use it to calculate the volume of liquid
wax. The equation was given in the question but it required rearranging.

Je ben o /L mo fRen.
¢ ALY
(c) F"iaureb:shows the values of some properties of the wax.

——

density when solid . 930kg/m?

density when liquid 830kg/m?  —
specific latent heat 190kJ/kg

specific heat capacity of solid wax 2.1kJ/kg°C

Figure 4

(i) The wax has a mass of 3.9kg.

Using information from Figure 4, calculate the yolume of the wax when it is

Il liquid.
e DN

Use the equation
_m
=V

A 79 o .00 Lé 98- 2

-
%%v

\/c P :.OOOL{7 2 SF A

volume = QOOLI'F’ m?

ResultsPlus

Examiner Comments

The working shows the correct data has been selected, the equation rearranged and the
correct value calculated.
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Question 3(c)ii

14
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Question 3(c)iii

Candidates had to apply their knowledge and understanding, using data from a table and a
cooling curve, to suggest an explanation for quite a demanding concept.

They could score all three marks if their explanation linked three of the following points.

+ specific heat capacity is (much) less than specific latent heat
+ specific heat capacity is 2.1(kJ/kg °C) and specific latent heat is 190 (k]/kg)
* less (thermal) energy is transferred (to surroundings during R to S)

+ (thermal) energy transferred (to surroundings) at similar / constant rate.

(iii)y Explain why, using Figure 4, the time from R to S is much shorter than the time
from Q to R on the graph in Figure 3.
(3)

e Q2R SNSRI A0 XK, DO R S IS S QML AL X e T
...........SL.H....I\.S....k..‘?&.Q..'uﬁ.}..l..h.(3............S.Q....L.l....1.(,;\%.e.:;......0.\....'L.0.1....Q..\t....e..ﬂ..e...i..Cﬂ..\3......%.o..s.......l..n..e......................
wmkoc‘f\cm%eslmemOEmokamncjume
.......... o SLOAUNE AL MDA CNAOGIO. 0L 00 ANE..SHE. FOC .
o SOMAL WG s N0k N ess (R KT kg L se.00lalelof. ..

eﬁexg%xsneec\ectgmkemp.c:hcmcﬂe:soz:nsgcm
___(Total for Question 3 = 9 marks) _

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

Lines 2 and 5 in the response cover the first two marking points and the third marking point
is covered by ‘less energy needed’, avoiding the direction of energy transfer. Three marks
scored.
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Question 4(a)i

16
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Question 4(b)i
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Question 4(b)ii-iii

Candidates had to use data from a table to complete a bar chart and then describe the
relationship between the variables shown on the bar chart.

Full marks could be scored in the description for saying that as the number of plastic strips
increased, the mean number of nails picked up would decrease and that this relationship was not
linear.
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(il) Use the data in Figure 7 to complete the bar chart in Figure 8.
o

14

13

12

n

10

9

mean number
picked up

1 2 3 4 5 6 7
number of plastic strips |

Figure 8
(ili) Use Figure 8 to describe the relationship between the number of plastic strips
and the mean number of nails picked up. o
s e oo b oh Pleabis . shaps.....incresas T e
vt o rodS il Sirtored T scodisal ok
fe. grogph isn't  tawstend w0 Be groph.. Ereovr

comd.. ek vl propar fend
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N { ResultsPlus
/'--.. Examiner Comments

This scores both marks for the description and even explains what they mean by ‘isn't
linear’. One mark scored for the bar chart. Two marks scored for the description.

20
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Question 4(b)iv

Candidates had to suggest a test for the hypothesis that the nails used in an investigation had not
become permanently magnetised.

Both the available marks could be scored for outlining a suitable test and its expected results.

(iv) A student thinks that none of the nails used in the investigation become
permanently magnetised.

Suggest how the student could test this hypothesis.

ot Bl oo S vudter o ek bk ikt ot hall

a\ -
ResultsPlus

Examiner Comments

This is an example of a response that scores both marks. Two marks scored.
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Question 4(c)

Here candidates were given an unfamiliar equation involving magnetic flux density B.
Bxd*=K

where K was a constant.

They were given a pair of values for B and d, then asked to calculate a value for B for a different
value of d.

(c) The magnetic flux density, B, is a measure of the strength of the magnetic field of
a magnet.

B varies with the distance, d, from a magnetic pole of a magnet as given by
the equation

Bxd*=K
where K is a constant for the magnet.

At a distance of 3 mm from the pole of a magnet, B = 650 uT.

Calculate the value of B at a distance of 6 mm from the pole of the magnet.
(3)

B
g ©650x%3%:5%50

K= 9B S0

A= 5850 . 1625
o2
=103

Bat6mm= ‘6/5 uT
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\( { ResultsPlus

Examiner Comments

The working here is clear and logical. A value is calculated for K using the original data. This
value and the new value for d are substituted into the equation to find the new value for B .
Three marks scored.
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Question 5(a)i

The same spring was shown in a horizontal position and in a vertical position. Candidates were
asked to give a reason why the spring was longer when vertical.

5 (a) A student measures the length of a spring when it is horizontal and when it is
vertical, as shown in Figures 9a and 9b,

|

e =T

F S
>
k 4

Figure 9a Figure 9b

The length, Y, of the vertical spring in Figure 9b is greater than the length, X, of
the horizontal spring in Figure 9a.

(i) Give areason why the length of the spring in Figure 9b is greater than the
length of the the spring in Figure 9a.

(1)

: ResultsPlus

Examiner Comments

This is a perfectly acceptable reason. One mark scored.
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Question 5(b)i

Candidates had to find the energy stored in a spring by calculating the area under a graph for a
specified extension of the spring.

The extension on the graph was given in cm but the energy was required in J. This meant a
conversion from cm to m.

(b) The extension of the spring in Figure 10b is now determined for different weights
added to the spring up to a maximum of 6N.

Figure 11 shows a graph of the results.

6 _w____ ______ _[_.:.____E__‘.__ _ e

added weight ]
inN r

0 T ‘ j . i T 1
6 8 10 12 14 16
extension in cm

[=]
[
-

Figure 11

(i) Theincrease in potential energy stored in the spring is equal to the area under
the graph in Figure 11.

Calculate the increase in potential energy stored in the spring when the
spring is extended from 0cm to 8cm. €300 = 0 o¢

Give your answer in joules (J).

00gx36 !
OO~ 27

ra

energy = ...Qu gl J
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N { ResultsPlus
/--.. Examiner Comments

This response shows the unit conversion (8 + 100) and the correct method for calculating
the area of a triangle. Three marks scored.

26
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Question 5(b)ii

In calculating the spring constant using data from the graph, candidates were required to state
the unit with their answer. An extension in cm or m was acceptable, provided the unit was

consistent with their answer.
(i} Calculate the spring constant of the spring using data from the graph in
Figure 11.
State the unit. .
e uni A O L. b
- Ao QD
T =\

w= S
¥

(2}

spring constant= ... L\S ............... unit ... “{W\ .......... .

N { ResultsPlus
/'--.. Examiner Comments

This response has an extension of 0.08 m, giving the correct answer of 45 N/m. 0.45 N/cm
would also gain full marks. Two marks scored.

GCSE Combined Science 1SC0 2PH
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Question 5(b)iii

Candidates had to draw 2 vectors to complete a free body force diagram.

Examiners were looking for 2 vertical arrows, one pointing up the other pointing down.
The arrows should be acting through a point in the centre of the box.

The arrows should be the same length (or each labelled 5 N).

(iii) The box in Figure 12 represents a weight added to the end of the spring.

A
oN
Ny

ON

ogan)
\/

Figure 12

Draw two vectors on Figure 12 to complete a free body force diagram of a

5N weight in equilibrium.
(2)

<( { ResultsPlus
/--.. Examiner Comments

In this context, this diagram scored full marks. Two marks scored.
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Question 5(c)

Candidates had to complete a vector diagram to show the size and direction of a resultant force.

(c) Figure 13 shows two forces, P and Q, acting at point X.

diagram is
drawn to scale

o
[}

5N

\
Figure 13

Complete the diagram in Figure 13 to show the size and direction of the resultant
force, R, on point X.
(2)

.'\ -
ResultsPlus

Examiner Comments
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This response uses the parallelogram of forces to arrive at the correct answer. Two marks
scored.

(c) Figure 13 shows two forces, P and Q, acting at point X,
{

diagram is
drawn to scale

Figure 13

Complete the diagram in Figure 13 to show the size and direction of the resultant

- QP

force, R, on point X. —
—

- i 2)
AP =R -
Wepuy 22 i\

(Total for Question 5 = 11 marks)
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\( /i ResultsPlus

Examiner Comments

This response uses the triangle of forces, measures the length of the resultant and converts
it to a force in the allowed range (2.5 to 3.5 N) in the writing under the diagram. Two marks
scored.

GCSE Combined Science 1SC0 2PH
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Question 6(a)i

Candidates had to calculate the resistance of a resistor, given the current and the potential

difference. They had to select and rearrange the equation and be aware that the current was
given in mA and not in A.

6 (a) Astudent connects a resistor across the terminals of a 9V b-attery‘
— U P ‘3

7 GX({)J aml’

There is a current of 6mA in the resistor.

e

(i) Calculate the resistance of the resistor.
e
9 t-
(soo -~ "
— Gx(o? [ Sov

FESIStANCE = ..o B Q

LR (2)

Mg A

N { ResultsPlus
/'--.. Examiner Comments

In this response, the correct equation is rearranged, the current is converted to A and the
correct value for the resistance is calculated. Two marks scored.

32
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Question 6(a)ii

In QO6(a)(i), there was a resistor connected across the terminals of a battery. Here, candidates
were asked to describe how an additional component could be used to vary the current in the
resistor. Ideally, examiners were looking for a variable resistor connected in series with the

original resistor.

(i) Describe how an additional component could be used to vary the current in

the resistor. VM} %ége, .
____________________________________________________________ | IR (2S5 STé
_______________________ ;nsmgwﬁh}‘f‘

N { ResultsPlus
/---. Examiner Comments

This is a perfectly acceptable response. Two marks scored.
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Question 6(c)

In this extended open response question, candidates were given some information about series
and parallel circuits. They were asked to describe, with the aid of circuit diagrams, how a student
could use ammeters and voltmeters to investigate the information and compare the expected
results.

A level 3 response would include diagrams of a series circuit and a parallel circuit, showing
correctly connected ammeters and voltmeters and a comparison between the expected results
for currents in the two circuits and a comparison between the expected results for potential
differences in the two circuits.

*(c) The table in Figure 14 gives some information about series and parallel circuits.

A battery can be connected to two equal value resistors in ﬂ The same battery

can be connected to the same two equal value resistors in g

The current from the battery when the resistors are in series is different from the
current from the battery when the resistors are in parallel.

The potential difference across each resistor when the resistors are in series will be
different from the potential difference across each resistor when the resistors are
in parallel.

Figure 14

Describe how a student can use ammeters and voltmeters to investigate the
information given in Figure 14.

Your answer should include
. cir@ms showing how the currents and voltages can be @d

+ acomparison of the results that would be expected

(6)

Space for circuit diagrams
\---\\
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<g§ ResultsPlus
Examiner Comments

This response shows clearly drawn series and parallel circuits with ammeters and
voltmeters correctly connected. There follows a concise comparison between the current in
the two circuits and a concise comparison between the potential difference in the two
circuits. Level 3, six marks.
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Paper Summary

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

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

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

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

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

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.

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

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

36
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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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