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Introduction
This was the seventh examination of paper 2, at Foundation Level, for this specification.

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 11 - Static electricity

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 practical procedures specified in the
specification, together with further application.

One of the six-mark questions tested knowledge and understanding of the kinetic theory of
gases.

The other six-mark question was based on an extension of the core practical to do with a
temperature-time graph for melting ice.

Candidates coped well with most questions and did particularly well in the questions asking
for calculations using equations. Students’ knowledge of practical work continues to show
improvement. This was shown particularly in Q04(c)(ii).

Successful candidates:
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e were well-acquainted with the content of the specification

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

e were competent in quantitative work, especially in using equations

e were willing to apply physics principles to the novel situations presented to them

e recognised key command words such as “describe” and “explain” and constructed their
responses accordingly

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

o 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 misconceptions, with the aim of aiding future teaching of these
topics.
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Question 1 (a)

In this opening question, candidates had to label the components in a circuit diagram. A list
of options was provided.

Nearly all candidates scored at least 1 mark with many going on to score all 4 marks.

r N

Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in a box X. If you change your mind about an
answer, put a line through the box # and then mark your new answer with a cross .

1 (a) Figure 1 shows a circuit containing a battery and four other components.

battery 5(,\)&@»\

kuﬂ Hag ¢ <Sts\eC

Figure 1
Label the four components in Figure 1, using words from the box.

-armmeter Jamp— —tDR-
switeh thermistor -variableresistor—
(4)
.'\ o
ResultsPlus

Examiner Comments

This response gets all four correct labels.

4 marks scored.
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Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in a box &, If you change your mind about an
answer, put a line through the box 8 and then mark your new answer with a cross [X.

1 (a) Figure 1 shows a circuit containing a battery and four other components.

battery Sy ;
“lll"ll

A,

s A 8,

o L PR s

Figure 1

Label the four components in Figure 1, using words from the box.

ammeter lamp LDR
switch thermistor variable resistor
(4)
ResultsPlus

Examiner Comments

This response contains the most common error. The LDR is incorrectly
labelled as a thermistor.

3 marks scored.

GCSE Physics 1PHO 2F 6



Question 1 (b)

This was a calculation involving a substitution into a given equation.

The vast majority of candidates scored both marks.

(b) The circuit in Figure 1 is switched on.
A charge of 1.2 C leaves the battery in a time of 4.0 s.

Calculate the current in the circuit.

Use the equation

current = charge
time
\ oL
U .0

(2}

current = O"?:'

yfﬁ ResultsPlus
Examiner Comments

A typical example of a correct calculation with clear working shown.

2 marks scored.
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Question 2 (a)(ii)

In this question about gears, candidates had to draw an X on the diagram to show the
position of a third wheel that would rotate in the opposite direction to wheel Q but at the

same speed.

A large number of candidates scored at least 1 of these marks with many going on to score

both.

2 (a) Figure 2 shows two gear wheels, P and Q.

Y
N
&

P has 20 teeth.
Q has 10 teeth.

(1) P rotates once.

How many times does Q rotate when P rotates once?

X
X
X|
=

{1)
200 times

20 times

N @ >

10 times

D 2times

(ii) A third gear wheel is added to the system in Figure 2 so that this third wheel
rotates in the opposite direction to Q but at the same speed as Q.

1.
2.

Draw an X on Figure 2 to show the position of this third gear wheel.

State how many teeth this third gear wheel has,
(2}

number of teeth = 'Q)
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\

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

This response shows the correct position for the third wheel suggests
the correct number of teeth.

2 marks scored.
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Question 2 (b)

A straightforward moments calculation from a diagram and a given equation.

Most candidates scored both marks.

(b) Figure 3 shows a 9.0 N force acting on a ruler.

ruler

pivot

9.0N

Figure 3

Calculate the moment of the 9.0 N force about the pivot.
Use the equation

moment = force x perpendicular distance of force from pivot

Q.0 < 0-wo =56 -

’Y/ﬁﬂesuﬁs@iﬁ
Examiner Comments

Clear working and the correct answer.

2 marks scored.
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Question 2 (c)(ii)

A more difficult calculation than Q02(b) as it involves rearranging the equation. However, the
numbers are straightforward, and the solution could be obtained by studying the diagram to

balance the ruler.

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

(ii) Force F=8.0N. I 4
The moment of force F about the pivot =24 Nm.

Calculate the distance, d, of force F from the pivot.

Use the equation 2[‘\_ - ‘3 X A

moment = force x perpendicular distance of force from pivot

(L‘-—:!;L (2)
Y

distance = 03 m

(Total for Question 2 = 8 marks)

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

This shows the substitution above the equation.

This is followed by the rearrangement and the correct answer.

2 marks scored.
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(i) Force F=8.0N.
The moment of force F about the pivot = 24N m.
Calculate the distance, d, of force F from the pivot.
Use the equation

moment = force x perpendicular distance of force from pivot
72-b=-%6 X 973 (2)

2 UE> 03

distance = 03 ....... m

N\

ig ResultsPlus
Examiner Comments

This response calculates and checks the answer.

2 marks scored.

(A ResultsPlus

\_} Examiner Tip

If you are uncertain about rearranging equations, put your answer
back into the original equation to check if it works.
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Question 3 (b)

Here candidates had to explain why a positively charged balloon sticks to a wall.

Examiners were looking for attraction between the balloon and the negative charge induced
at the surface of the wall.

It was not necessary in this context to mention induced charges or charge separation.

Most scored at least 1 of the 2 marks.

(b) One of the charged balloons is moved so it nearly touches a wall, as shown in

Figure 6.
r wall

Figure 6
The balloon then sticks to the wall.
Explain why the balloon sticks to the wall.
You may add to the diagram to help your answer.

(2)
N ﬁ\-aigﬂ-b- LA &M@ﬂmmmm ........

.'\_ o
ResultsPlus

Examiner Comments

This explanation was sufficient to score both marks here.
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Question 3 (c)

This was a more demanding question than Q03(b). Examiners were looking for explanations
involving electrons (or negative charges) moving from the ground to the sphere.

Credit could be gained for mentioning that the wire was a conductor or that the sphere was
earthed.

A good number of candidates scored at least 1 of the 2 marks but only a very few went on to
score both marks.

(c) Figure 7 shows a positively charged metal sphere above the ground.

metal sphere

Figure 7

The metal sphere can be discharged by connecting the sphere to the ground with
a metal wire,

Explain how this would discharge the sphere.

(2)

......... e Seden ) ?\‘WWQ\:}&@&
\M %‘m l“"\d\-t.».\ 5@% OO

m&ﬂ‘ ,,,,,,,,,,,, r)\»'.‘.?(;\"(u:bf,

N\

ig ResultsPlus
Examiner Comments

This was one of the few responses that scored both marks.

2 marks scored.
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Question 4 (a)(iii)

Candidates were asked to give a reason why the magnetic field was strongest at point X on
the field diagram. Only a minority of candidates did this successfully.

(iii) Give a reason why Figure 8 shows the magnetic field is strongest at point X.

(1)
PriswhareH}QmmgfaefwﬁudOhem
Lhe Chrsest. . 0. HE e POLBS oo

.-""P-:

Y { ResultsPlus
b/-----.. Examiner Comments

This scored the mark for suggesting it was close to the poles.
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Question 4 (a)(i-ii)
This question showed a diagram of the shape of a magnetic field around a bar magnet.

Candidates were asked to draw an arrow on a field line to show the direction of the field and
mark with an X on the diagram a point where the field is strongest.

The majority of candidates scored at least 1 mark here and a significant number went on to
score both marks.

a !

4 (a) Flgur’ shows the shape of the magnetic field lines around a bar magnet.

Figure 8

(i) Draw one arrow on a magnetic field line in Figure 8 to show the direction of
that magnetic field line.

(1)

(i} Draw an X on Figure 8 to show where the magnetic field is strongest.
(1}

.-""P-J

Y &{ ResultsPlus
/--.. Examiner Comments

Here the arrow showing the correct direction is clear and the X
showing where the field is strongest is also correct but less clear.

2 marks scored.
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Question 4 (b)(i)

Here candidates had to draw the shape of the magnetic field between the poles of two
magnets with opposite poles facing each other.

Examiners were looking for one straight line and one curved line. Direction arrows were
ignored as that was marked in Q04(a)(i).

Most scored at least 1 of the 2 marks available.

-

(b) A student places two magnets on a smooth bench.

The student holds the magnets close to each other, as shown in Figure 9.

Figure 9

(i) Draw some magnetic field lines on Figure 9 to show the shape of the
magnetic field between the two magnets.

(2)

ﬂ ResultsPlus
Examiner Comments

There is one acceptable straight field line and several acceptable
curved field lines here.

2 marks scored.
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Question 4 (b)(ii)

Here examiners were looking for the idea that the magnet would move towards the other
magnet.

Most candidates scored this mark.

GCSE Physics 1PHO 2F 18



Question 4 (c)(ii)

The description that examiners were looking for here involved what to do and how to judge
which was the stronger magnet.

The vast majority of candidates scored at least one mark with the majority of those scoring
both marks.

(i) Describe how the student could use the paper clips to find out which of the

two permanent magnets is the stronger magnet.
2),

wWhiChen

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

picking up paperclips 1 mark

strongest picks up more 1 mark

2 marks scored

19 GCSE Physics 1PHO 2F



Question 5 (a)(i)

This involved a calculation of the work done by a force. Candidates also had to recall the unit
for work done.

The vast majority could do the calculation but only about half of these provided a correct

unit.

7

5 (a) Figure 11 shows a truck on a horizontal road.
truck

road
1200 N ) .

Figure 11

Calculate the work done by the 1200 N force.
Use the equation

State the unit of work done.

tq_OU XD 0\600

(i) A force of 1200 N pulls the truck along the road for a distance of 8.0 m.

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

(3)

AN

i( ResultsPlus
Examiner Comments

Correct numerical answer and unit.

3 marks scored.
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7 AW
%

5 (a) Figure 11 shows a truck on a horizontal road.
truck

e AN

Figure 11
(i) A force of 1200 N pulls the truck along the road for a distance of 8.0 m.

Calculate the work done by the 1200 N force.

Use the equation
work done =force x distance moved in the direction of the force
State the unit of work done. . §
= | O
foree=rcon WP PP 8
0=8-om
12oat/x 8-0m =Qkco
0=Q6wMim workdone=_ Q60
W unit.. NM/m
JR&SUIISPEIS

Examiner Comments

Correct numerical answer but incorrect unit.

N m would be an allowable unit but not N/m as used in this response.

2 marks scored.
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Question 5 (a)(ii)
Examiners were looking for the idea that kinetic energy is dissipated.

A range of answers was acceptable, and most candidates were able to score at least 1 of the
2 marks available.

(i} At 8.0 m the force is removed and the truck slows down until it stops.

Describe the energy transfers as the truck slows down.
(2)

%m&whm‘ul@ak; bic_endan 05 R _Sbis da.
D&h&)egktm&%m ....... ﬁfcskg'bhgﬁal&mer
&dml,mirwm\mm&— M&km

N

ﬂ ResultsPlus
Examiner Comments

An acceptable description.

A B e S S R L R s e P e

2 marks scored.
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Question 5 (c)(i)

This involved candidates indicating an anomalous point on a graph.

The vast majority of candidates did this successfully.

-

Figure 13 shows the results of the student’s calculations.
160

.n--J'J:- -
B

140
120 tS3smn. Sunessas

100

AGPEin)

g

3

]

f I

20

0.0 10 20 3.0
~ heightinm
| '- ngn 13
() The student has made one incorrect caleulation.
On Figure 13, draw a circle rounckﬂ't;XI'br this incorrect calculation.

(1)

ResultsPlus

Examiner Comments

Point clear shown.

1 mark scored.
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Question 5 (c)(ii)

Here candidates had to use the graph to find the change in gravitational potential energy
(AGPE) for a height of 2m and then use this to calculate the power needed to lift the box.

GCSE Physics 1PHO 2F 24



Figure 13 shows the results of the student’s calculations.
160 1 T

140

120

100
AGPEIn) g

E

20 1+

0.0 10 20 30
height in m
Figure13
(i) The student has made one incorrect calculation. -

On Figure 13, draw a circle round the X for this lncorrect calculation,
(m

(i} The truck lifts the box from the ground to a height of 2.0 m.
This takes a time of 5.0 s.

Using data from the graph in Figure 13, calculate the power needed to lift
the box.

(3)

Use the equation % ‘ ,1 O

o e To -
power = CLL . N——
ResultsPlus

Examiner Comments
120 is the correct value for AGPE.

Successfully used in the given equation.

3 marks scored.
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Question 6 (a)(i-ii)

Here was a table of data about the heating of some milk. Candidates had to use this to
calculate the increase in temperature of the milk and then the specific heat capacity of the
milk.

The vast majority of candidates scored all 3 of the available marks for this item.

(i) Using data from the table in Figure 15, calculate the increase in temperature
of the milk.

increase in temperature = ... C

(i) Using data from the table in Figure 15, calculate the specific heat capacity of
the milk.

Use the equation

change in thermal energy

Specic Oeht CHpREHty mass x increase in temperature (2)
A6,000 2
- A2
ogrx30 0192 ¢
specific heat capacity = ... c‘oz ..................... J/kg °C

__,.-JI;\

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

Clear working followed by the correct answer.

There was no mention in the question about giving the answer to a
particular number of significant figures.

3 marks scored.
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Question 6 (b)(i)

Candidates had to calculate the power supplied by a cooker and give their answer to 2
significant figures.

The vast majority of candidates scored at least 2 of the 3 available marks. The most common
reason for not scoring all 3 marks was not expressing the answer to 2 significant figures.

r N ¢
(b) The cooker supplies 130000 J of energy in a time of 87 s.
() Calculate the power supplied by the cooker.

Use the equation
-t
Give your answer to 2 significant figures.
(3)
\?)CHQIU oY
1 Lyjyauastd
WV
1500.00
power = 1800.00. ..o W

N,

~ < ResultsPlus

b/----.. Examiner Comments

This shows all the steps in the calculation, including giving the correct
answer to 2 significant figures.

3 marks scored.
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Question 6 (b)(ii)

Here was an efficiency calculation, using a given equation. This did not involve a percentage,
but examiners accepted answers expressed correctly as a percentage.

Most candidates scored both marks.

(il) The cooker supplies 130 000 J of energy but only 96 000 J of this energy is %
used to heat the milk. :;
)

Calculate the efficiency of heating the milk using this cooker. g
Use the equation x
§

efficiency = useful energy transferred :

total energy supplied (2) >>

G609 E

- 207338 «s :

3

efficiency = 0-358

N\

%{ ResultsPlus
Examiner Comments

The correct answer expressed as a decimal.

2 marks scored.
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Question 6 (c)(ii)

Candidates were asked to explain how a fuse can prevent overheating of the wiring for a
cooker.

Examiners accepted an explanation linking at least two of the three following points.

e if the currentis too large
¢ the fuse melts or breaks
e switching of the current or the circuit.

A majority of candidates scored zero for this item. Of those who did score, about half went
on to score both marks.

(i) Explain how a fuse can prevent overheating of the wiring for the cooker.
(2)

A A e G L D8 Yor ..t wilt .. . |
bele  Curd  Somg . @ Lm_qkm} S ciccuibo
dolosh  He Geewik o (F  cory ges ber,

.-III:\ —f
ﬂ/ { ResultsPlus
b/“--. Examiner Comments

This response neatly links the second and third of the two marking
points.

TEEFIEETLELS

e T el e e T S

2 marks scored.
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Question 7 (a)(i-iii)
Most candidates scored all 3 marks available for this item.

It involved plotting a point on a pressure-volume graph, drawing a smooth curve through the
points and using the graph to estimate a volume.
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7 (a) Atechnician is investigating the pressure and volume of some gas trapped in
a container.

The table in Figure 16 showi the results from the investigation.

100 270

110 245

170 159
190 142
210 129
Figure 16
Figure 17 is a graph of the results.
280 T LT T
260 ; EaE
. NRNRE
240 + :
220 R
Lo oot T
200 + -+t
volume in cm’® ESESNN
180 mn
160 4+ T
i b N
140 - Jl 13
- N
120 S 1
100 ‘
100 120 140 160 180 200 220
pressure in kPa
Figure 17
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EEEREER TREE T

o

B o L I A e AR TP AR,

(i) One point has not been plotted on the graph in Figure 17.
The values for this point are shaded in the results table in Figure 16.
Plot the missing point on the graph in Figure 17.

(1)
(i) Draw a smooth curve through the points on the graph in Figure 17.

(1)
(ili) Use the graph in Figure 17 to estimate the volume at a pressure of 120 kPa.

(1)

volume = 220 cm’

a\___

ig ResultsPlus
Examiner Comments

The point (150,180) is plotted accurately, the curve is a bit wobbly but
acceptable and the value for volume is in the acceptable range (220 to

228 cmd).

3 marks scored.
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Question 7 (b)(i)

In this sentence completion item, examiners were looking for the idea that thermal energy
transfers to kinetic energy of the gas particles.

The majority of candidates scored the mark here.

33 GCSE Physics 1PHO 2F



Question 7 (b)(ii)

Here, candidates were presented with a diagram showing the same mass of gas at constant
temperature in two different situations.

The candidates had to select the appropriate date from the diagram and substitute this into
a given equation to find the 'new' pressure.

In previous examination series, this equation, involving subscript notation, has caused
problems for candidates. In this case, the majority were able to score both available marks.
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(i) Figure 19a shows a container of gas.

The gas has a pressure of P,and volume V;.

Figure 19b shows the same container after the gas has been compressed.

The pressure is now P,and the volume is V..

The temperature of the gas does not change.

Not to scale

P, =300 kPa
P,=1

Vv, =600 cm?
V, =400 cm’

/
gas gas
Figure 19a Figure 19b

Use data from Figure 19a and Figure 19b to calculate the pressure P; of the
gas in Figure 19b,

Use the equation

v, )

o= B0 o kpa

a\___

ResultsPlus

Examiner Comments

This has clearly presented working and the correct final answer.

2 marks scored.
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Question 7 (c)
This was about a fixed mass of gas being compressed at a constant temperature.

Candidates had to explain, in terms of gas particles, why the pressure of the gas increases
when the volume decreases.

The response had to refer to how the particles exert a pressure and why the pressure
increases when the volume decreases.

A significant minority of candidates scored zero for this 6 mark question, but of those who
did score, most were able to score at least 4 marks.
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*(c) Some gas Is trapped in a container similar to the container in Figure 19a.
The gas is compressed at a constant temperature.

Explain, in terms of gas particles, why the pressure of the gas increases when
the volume decreases.

Your answer should refer to
« how the gas particles exert a pressure

« why the pressure increases when the volume decreases.

dea@crm&ngwm: :
M@W (.

. m Aesure

/

i( ResultsPlus
Examiner Comments

In lines 3 to 5 of this well-structured response, the candidate tells us
that the particles collide with the walls of the container and that there
are more collisions with the walls of the container after a decrease in
volume. In this context, examiners accepted 'more' for 'more often'.
The candidate goes on to say that the collisions exert a force and
therefore a pressure on the walls of the container.

The response demonstrates accurate and relevant physics
understanding in a well-structured explanation.

Level 3, 6 marks.
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*(c) Some gas is trapped in a container similar to the container in Figure 19a.
The gas is compressed at a constant temperature.

Explain, in terms of gas particles, why the pressure of the gas increases when
the volume decreases.

Your answer should refer to
» how the gas particles exert a pressure

+ why the pressure increases when the volume decreases.
(6)

G2, fRINCIES.  Mave M iguuel. QONS Bag. .

...........

- AS\'WE AN e ciemg,s.z,s................f:.!we.._.,,....fe,;a»..";‘.h..:.::.1.:...5...‘.«....,.....

MG\-E, A an' l‘ﬁc’l EPMAN AN D Ezpm.c'.ﬁ? .....................

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

AMALTME Pressure....

.......... .OP IME..Gus  Pathcles o Faey

A OO ER LA
dar N coMe e Vo

............ e‘%i‘iﬂ:}_

ResultsPlus

Examiner Comments

Even though there is some structure to this response, the ideas lack
detail. For instance, collisions are mentioned but not collisions with the
walls of the container.

Level 1, 2 marks
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Question 8 (b)(i)

Here candidates were asked to add a voltmeter to a circuit diagram, connected to measure
the potentail difference across four resistors in parallel.

A minority of candidates scored this mark.

r
(b) Some students investigate resistors in parallel,
The students set up a circuit containing four identical resistors.

The circuit used is shown in Figure 21.

power supply

®

Figure 21

The students measure the current from the power supply and the voltage (p.d.)
across the resistors.

(i} On Figure 21, draw a voltmeter connected to measure the voltage (p.d.) across

the resistors.
(1)

.'\ o
ResultsPlus

Examiner Comments

This response shows a voltmeter connected correctly, in parallel across
the resistors.

1 mark scored.
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(b) Some students investigate resistors in parallel.

The students set up a circuit containing four identical resistors.

R

The circuit used is shown in Figure 21.

power supply

® 0

—{
—{
—{

At e ot o o e L "L

Figure 21

The students measure the current from the power supply and the voltage (p.d.)
across the resistors.

(i) On Figure 21, draw a voltmeter connected to measure the voltage (p.d.) across
the resistors.
{1}

_ ResultsPlus

Examiner Comments

This response shows the most common error. Here the voltmeter is
connected in series with the resistors.

No marks scored.
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Question 8 (b)(ii)

Candidates had to look for a pattern in a table of results and use it to predict a value for the
current when four resistors are in the circuit.

Examiners allowed a range of 36 to 37 mA.

Most candidates scored this mark.

The students remove one resistor and measure the current and voltage again
with only 3 resistors in the circuit. i
They repeat the measurements of current and voltage with only 2 resistors in the
circuit and then with only 1 resistor in the circuit.
Figure 22 is a table of their results. i
4 V. N 6.00
™
3 273 6.00
2 18.2 ) 6.00
M
1 9.1 , T’\ 6.00
Figure 22
. - >
-

(i) Using data from the table in Figure 22, predict the current from the power
supply when there are 4 resistors in the circuit.

15_6. &

current = ...

(1)

. MA

/ ResultsPlus

Examiner Comments

1 mark scored,

The table in this response shows the candidate has identified a pattern
and the final answer is within the allowed range.
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Question 8 (b)(iii)

There was quite a lot involved in this calculation. Candidates had to select the appropriate
values from the table, convert units of mA to A, select the appropriate equation from the
equations booklet, rearrange the equation and calculate the resistance.

The majority of candidates did not score in this question. Of those who scored, the majority
scored 2 of the 3 available marks, the most common error was not converting mA to A.

(iii) Using data from the table in Figure 22, calculate the resistance of
only 1 resistor.
oYY

- L59 .34OL5A3
=659

P

- 0.00MN A )

V=T xR .
NS

@.ooql

resistance = ..M

\( / ResultsPlus

Examiner Comments

This shows the unit conversion (9.1 mA to 0.0091 A), shows the
rearranged equation and gets the correct answer.

3 marks scored.
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Examiner Comments

This response does not do the unit conversion but does the rest
correctly.

2 marks scored.
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% (iii) Using data from the table in Figure 22, calculate the resistance of

g only 1 resistor.

g \/

X |

lé B ( U{\f‘«"\’\\.
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=
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A
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% resistance = DQ’SCD
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Question 8 (b)(iv)

Examiners were looking for an explanation linking a decrease in current with a constant
voltage, meaning an increase in resistance.

This was a difficult question, and most candidates did not score any marks. The most
common error being to assume that as the number of resistors increased then so did the
total resistance of the circuit, without taking into account that the resistors were arranged in
parallel.

Of those who did score, the majority scored 1 mark with only a very few scoring all 3 marks.

(iv) Using data from the table in Figure 22, explain what happens to the
total resistance of the circuit as the number of resistors in parallel decreases.

(3)

...... a3

__,.-JI;\

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

This response links all 3 points concisely.

3 marks scored.
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(iv) Using data from the table in Figure 22, explain what happens to the
total resistance of the circuit as the number of resistors in parallel decreases.

T, g LB B

(3}

T P e i
Aecvask] b9 "ll

A P T O

I\

ig ResultsPlus
Examiner Comments

This states that the current decreases when the voltage stays the same
but does not conclude that the total resistance increases.

2 marks scored
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Question 8 (c)

Question 8 is mostly an overlap question with the higher tier paper. Part (c) however,
appears only on the Foundation paper.

The majority of candidates score full marks for this item.

(c) An electric fire is connected to a 230 V mains supply.
A current of 9.0 A is supplied to the fire.
Calculate the power supplied to the fire.

Use the equation

power = current x voltage

010 = 9 x 139 (2)

power = %1010 W

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

This response clearly shows the correct substitution of values into the
equation and the correct answer on the answer line.

2 marks scored.
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Question 9 (a)

Here candidates were given the equation for density and some data about a coil of copper
wire.

They were asked to calculate the volume of the copper wire in cm3. This involves rearranging
the equation.

The first mark was available for substituting the correct values into the equation.

The second mark was for a correct rearrangement and the third mark for the final evaluation.

9 (a) A coil of copper wire has a mass of 14.1 g.
The density, p, of copper is 8.96 g/cm’,
Calculate the volume of the copper wire.

Use the equation

<I3

p m
(3)

I |
Z

?’,46"—- V- ). $2%60 o 14&E

Nz U4
€ Gy [ 66 ST

volume = | 0 0 em’

N 2{ ResultsPlus
_‘/'--.. Examiner Comments

The substitution, rearrangement and evaluation are all clearly visible
here.

The correct answer would score all 3 marks, even without the working.

3 marks scored.
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9 (a) A coil of copper wire has a mass of 14.1 g.
The density, p, of copper is 8.96 g/cm’.
Calculate the volume of the copper wire.

Use the equation

p="T
v

tay 2g.a6= 120071,

(3)

volume = I’ZQ-OZL‘ cm’

- .'\ -
ig ResultsPlus
Examiner Comments

+ 8.96) but does not score the evaluation mark.

2 marks scored.

This response scores the substitution and rearrangement marks (14.1
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9 (a) A coil of copper wire has a mass of 14.1 g.
The density, p, of copper is 8.96 g/cm’.
Calculate the volume of the copper wire.

Use the equation

o pam
> v 3)

volume = ... L?_E):B% _____________ cm’

- j\ B
\(/K ResultsPlus
Examiner Comments

This has an incorrect rearrangement but because the rearrangement
in symbols is visible, the examiner was able to award the substitution
mark.

1 mark scored

< ResultsPlus

) Examiner Tip
This example shows the importance of showing each step in your
working.

Without seeing the incorrect rearrangement in symbols, the examiner
could not have awarded the substitution mark.
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Question 9 (b)

Here candidates had to link the fact that the density of solid aluminium is greater than the
density of liquid aluminium with the idea that the distance between the particles in the solid
is less than the distance between the particles in the liquid.

F h

(b) Figure 23 gives information about the density of aluminium.

density in g/cm’

solid aluminium 2.70

liquid aluminium 238

Explain the difference between the density of solid aluminium and the density of
liquid aluminium in terms of the arrangement of particles.

 Sotidalominivn is-dte has a lar r*dmsffy .............

(wparﬁdfﬂ/lcyu:a’a/vmmym;ﬁemmm
o8 IS iy st ahminivn

N\

ﬂ ResultsPlus
Examiner Comments

This response is concise and correct.

2 marks scored.
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Question 9 (c)

The equation was given in this calculation, but candidates needed to be aware of 'L' in
standard form and the value of the mass had to be in kg.
(c) A student boils some water.

Calculate the amount of thermal energy needed to change 60.0 g of water to
steam at its boiling point.

The specific latent heat of vaporisation of water, L, is 2.26 x 10° J/kg.
Use the equation

Q=mxL
(2)

O = \Q0  * 0Q6

0.06b x 116 x "
135660

amount of thermal energy = N300

R

iﬁ ResultsPlus
Examiner Comments

In this response, the unit conversion for the mass is clearly visible and
the correct answer is obtained.

2 marks scored.
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Question 9 (d)

In this extended open response question, candidates had to demonstrate their knowledge
and understanding of the change of state of a substance and relate this to data from a given

graph.

The graph had four sections

the temperature of ice increasing
ice melting

the temperature of water increasing
water turning to 'steam’

Full marks could be obtained by relating their knowledge and understanding about any two
of these sections to data from the graph and mentioning a fact from one of the other
sections without getting the graph reference correct.

If a response gets only one section correct but shows other relevant knowledge, level 2 is
achieved.

If a response does not get any of the sections correct but still shows relevant knowledge,
level 1 is achieved.
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*(d) A student is investigating the melting of ice.
The student has some crushed ice in a beaker at a temperature of =20 °C.
The student heats the beaker and its contents for 20 minutes.

Figure 24 is a graph of the student’s results.
120

100 Y R - ——

60

temperature
in°C 40

I
b
(=]

p—

Figure 24

Using information from the graph, describe the changes that take place in the
20 minutes shown on the graph.

Your answer should refer to
« data from the graph

+ the state (solid, liquid or gas) of the contents of the beaker.
(6)

Answer lines for this question start on page 31
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g ResultsPlus

Examiner Comments
This response correctly relates the first two sections to data from the
graphinlines 1 - 3.

The next two sections are not so clear cut but does show knowledge of
temperature change and boiling.

This is enough to reach level 3.

6 marks scored.
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Question 10 (b)
Here, candidates had to calculate the force exerted by the blade of an ice skate on the ice.

The values given were in standard form and candidates had to give their answers to 2
significant figures.

The rearranged form of the equation was given.
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(b) Figure 26 shows an ice skater standing on one skate.

i __ skate

Figure 26
Calculate the force the skate exerts on the ice.
pressure of skate onice =4.8 x 107 Pa
area of blade in contact withice=1.2 x 10° m?
Use the equation
force = pressure x area

Give your answer to 2 significant figures.
(3}

U.gxlo! X l.ax\o"s - 976

.'\ o
ResultsPlus

Examiner Comments

This response shows clear working, arriving at a value to 3 significant
figures and rounding this to 2 significant figures on the answer line.

This scores all 3 marks.
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(b) Figure 26 shows an ice skater standing on one skate.

ice
skate

Figure 26
Calculate the force the skate exerts on the ice.

pressure of skate onice=4.8 x 10’ Pa
area of blade in contact withice=1.2 x 107° m?

Use the equation

force = pressure x area

Give your answer to 2 significant figures.
(3)
- . .oe " ~ . [ '0 0 6 { rZ-
-

16 = SO

S 7O

force= ... SR |

.'\_ o
ResultsPlus

Examiner Comments

In this question, the third mark was for rounding the candidate's
evaluation to 2 significant figures.

In this response, the first 2 marks were scored but the rounding of 576
to 580 was incorrect.

2 marks scored.
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Question 10 (c)(i)

Candidates were asked to interpret a graph to describe how atmospheric pressure changes
with height above sea level.

(c) Figure 27 shows how atmospheric pressure changes with height above sea level.
10000 T
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l‘."‘"ﬂll’ll‘l‘l sm
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g
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pressure in kPa

Figure 27

(i) Using the graph, describe how atmospheric pressure changes with height
above sea level.

&
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\-\.

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

This response correctly states that as the height decreases the
pressure increases and that the relationship is nonlinear.

This scores both marking points, 2 marks

“TA\ ResultsPlus

\ Examiner Tip

Descriptions of relationships between variables on a graph often carry
2 marks. This is an indication that examiners are looking for 2
statements.

For instance, if a graph of y against x is a straight line, a suitable answer
might be

"As x increases, y increases. The relationship is linear."
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Question 10 (c)(ii)

Here, candidates had to use the graph (Figure 27, shown in Q10(c)(i)) to estimate the
atmospheric pressure at a given height above sea level.

This was an estimate as the scale was difficult.

Examiners accepted values between 30 and 34 kPa.

(i) The top of Mount Everest is 8850 m above sea level.
Using the graph, estimate the atmospheric pressure at the top of
Mount Everest.

pressure = ... — ﬂb ___________________ kPa

N &{ ResultsPlus
/'--. Examiner Comments

33 kPais in the accepted range.

1 mark.
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Question 10 (c)(iii)

Candidates were given the values of pressure at two different heights above sea level.
Candidates were required to calculate the increase in pressure as a percentage of the
pressure at sea level.

-

(i) On a different day, the pressure at sea level is 104 kPa and the pressure at a
height of 2500 m is 74 kPa.

Calculate the percentage change in pressure from sea level to the height

TGS 100 = H 88
oY

percentage change = ... f T

N

N 1{ ResultsPlus
/---. Examiner Comments

This response clearly shows the working and a correct evaluation.
Examiners accepted evaluations that rounded to 29 (%).

2 marks scored.

P4\ ResultsPus
<\

) Examiner Tip
If a certain number of significant figures is required, it will be stated in
the question.
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(iili) On a different day, the pressure at sea level is 104 kPa and the pressure at a
height of 2500 m is 74 kPa. —

Calculate the percentage change in pressure from sea level to the height
of 2500 m.
(2)

percentage change = QQS’»& %

’Y/ﬁﬂesuﬁs@iﬁ
Examiner Comments

This response has an acceptable final answer, even though no working
is shown so it scores full marks.

2 marks scored.

\H

) Examiner Tip
It is always best to show your working. If you do not show your

working, one slip on the calculator could cost you all the marks
available.
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Question 10 (d)

Here, candidates were given a model representing molecules of the Earth's atmosphere. They
had to use this model to explain why density varies with height above sea level.

Examiners were looking for explanations linking a decrease in density to an increase in space
between molecules.

(d) Figure 28 is a model representing molecules of the Earth’s atmosphere.

top of atmosphere
O

sea level

Figure 28

Use Figure 28 to explain how the density of the air varies with height above
sea level.

(2)

.._....Qa,cm;xa% Mo\ \:N @cm\c\ea
Q\Q&r‘hf

|

ﬂ ResultsPlus
Examiner Comments

This expresses that link satisfactorily and scores both marks.

2 marks scored.
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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

Where a question involves a calculation, make sure they write down the equation they are
using and show each step in their working.

Make sure that they recognise Sl 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.
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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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