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Introduction

Questions were set to test candidates’ knowledge, application and understanding from the
following topics:

e Topic 1 - Key Concepts of Physics

e Topic 8 - Energy

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 14 - Particle mode

e Topic 15 - Forces and Matter

Within this question paper, a variety of question types were included such as objective
guestions, short answer questions worth one or two marks each and longer questions worth
three or four marks each. There was also the inclusion of questions designed at targeting
candidates’ knowledge and understanding of practical work. This included assessing their
fundamental knowledge of core practicals specified in the specification, together with further
application, especially where they were asked to propose improvements to a procedure. The
assessment of candidates’ mathematical skills involved the selection of equations from a list
provided and became more demanding as the paper progressed. There were also two
extended open response questions, worth six marks each.

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 (b)(ii)

Most candidates were able to calculate the charge using the values and equation supplied.
There was less success in recalling the unit of charge.
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Question 2 (b)

Most candidates were able use the equation together with the values given. However, a great
many gave a value in Ncm rather than converting this to Nm as required.
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Question 2 (c)

This question required the candidates to determine the distances of the two forces from the
pivot and then calculate the moment of each force. The two moments are of equal size and
opposite direction and so, by the principle of moments, the ruler is balanced. It was
sufficient, in this question, to simply show that the sizes were equal and a great many
candidates were able to show this. Many candidates tried a qualitative approach using
statements along the lines of Z is greater than Y but closer to the pivot. This, on its own, was
not sufficient to show that it was indeed balanced.

(c) A 20cm ruler has a pivot at its centre,
The ruler is halanced when no forces act on the ruler.

Figure 4 shows two forces, Y and Z, acting on the ruler.

Y=3.0N Z=60N

1 2 3 4 5 6 7 8 9 ()11 12 13 14 15 16 17 18 19
cm

pivot 7

Figure 4

Use the principle of moments to show that the ruler in Figure 4 is balanced.
(2)

ment Y = \§ ( SxSO

N

¢ ﬁ{ ResultsPlus
/--.. Examiner Comments

1 mark for calculating both moments.

1 mark for stating that they are equal (size).
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Question 2 (d)

Most candidates stated that the speed of rotation of P and R were equal. There was less
agreement that the directions of rotation were also the same.
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Question 3 (a)(i)

Examiners saw very few clear arrows with a line of action that was normal to the surface at
point X. Even fewer had arrows that actually touched the point X.

Question 3 (a)(ii)

Stronger candidates could clearly write that the particles were in random motion and
colliding with the sides of the container. A large number of candidates wrote about the gas
trying to escape without mentioning particles.

(i) Explain, in terms of particles, why the helium gas exerts a force on the sides of

the container.
(2)

Tne.pactizles..m. hel mmmﬂver}jqwot%md{frtdﬁ .........................
| because. bs..2.gas. Which. causes. e pacticles. to. bt the

—

sides..of. the. . comtamel. IS CARUSES PIEESIUNC oo

N &{ ResultsPlus
/'--. Examiner Comments

A clear answer that scored both marks.
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Question 3 (b)

The effect of an increase in temperature was generally well described; either in terms of
increase in (kinetic) energy or increase in speed of the particles; although this was often
implied in responses that wrote about more frequent collisions.

(b) The container of helium is moved from a cold room to a warmer room.

State the effect of an increase in temperature on the helium gas particles inside
the container.

ﬂhamlner Comments

A mark for stating that the particles move faster.

(b) The container of helium is moved from a cold room to a warmer room.

State the effect of an increase in temperature on the helium gas particles inside
the container.

O
N

iﬁ ResultsPlus
Examiner Comments

A mark for referring to an increase in energy.

(1)
Hell 9l have pore
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Question 3 (c)(i)
The calculation in this question was usually correct.

(c) A fixed mass of helium gas is compressed into a container, with no change
in temperature.

The table in Figure 7 shows the pressure P, and volume V, before the gas is
compressed, and the volume V, after the gas is compressed.

before the gas is - =

compressed =i W

after the gas is P i, V.=0.20

compressed ’ :
Figure 7

(i) Calculate the pressure P, after the gas is compressed.
(2)

Use the equation

\OS " . o
XD x5 S\
o) 10O

_ ResultsPlus

Examiner Comments

A clearly laid out calculation that scored both marks.
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Question 3 (c)(ii)
There were several, equally valid approaches to answering this question.

Some candidates correctly calculated the volume available per balloon by dividing 2.3 by 30
to arrive at a volume of 0.077 cubic metres, which was greater than the required volume of
0.07 and so the claim was valid.

Alternative approaches were to find the volume of 30 balloons or to find the number of
balloons that could be filled with the available volume of gas.

'lim

_and éf\gwe Z_shows ot [0SkFa. Aat
be 23 "so Mo Shopu'cwreg+a35owcomld@qi‘1m&

- dhe  Vdume Can

N,
\/ 1{ ResultsPlus
/‘--. Examiner Comments

Successful candidates calculated the total volume of 30 balloons to be
2.1 cubic metres and then compared this with the 2.3 cubic metres
available to conclude that the claim was valid.
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Other candidates correctly calculated the number of balloons that could be filled by dividing

2.3 by 0.07 to arrive at an answer of (just over) 32, which again showed that the claim was
valid.

3.2 &Tﬂu ........ .)MJM (joomw FLU ........ 32*5&%% .JIMNA

Bk B Sheps clawna 10 Due 0o @ ok Moot 30 dedlgms.....
e Yoo Billach o R L

\( / ResultsPlus

Examiner Comments

The value of 2.3 has been used in a calculation to find the total

possible number of balloons and then compared the answer of 32 with
the shop's claim of 30.

Full marks awarded.
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Question 4 (a)(i)

The scenario showed a demonstration of electromagnetism that should have been very
familiar to candidates.

Iron would be the most suitable material but examiners would also accept steel, cobalt or
nickel alloys. However, there were a surprisingly large number of candidates that gave an
answer of copper as a suitable material for the metal rod.

Question 4 (a)(ii)

Only a minority of candidates stated that the material must be able to be magnetised when
there was a current in the coil and even fewer wrote that, in order for the iron filings to drop
off when the switch was opened, this magnetism must be temporary.

A large number of candidates gave other physical or chemical properties such as electrical
conductivity or "non reactive" as well as lost cost or ready availability.

Question 4 (b)(i)

Candidates are usually familiar with the use of a plotting compass to show that the Earth has
a magnetic field that has a direction. There seems to be less understanding that this field has
a magnitude as well as a direction.

This question and the following two questions assessed the ability of candidates to apply
their understanding of magnetic fields using a device that was probably unfamiliar to them.

Examiners were looking for a reference to the Earth's magnetic field in part 4(b)(i). Many
candidates recognised that there must be "a magnetic field everywhere" but fewer could
state that the phone was showing the magnetic field of the Earth.

Many candidates wrote that there must be magnets near to the phone even though the
guestion stated otherwise.
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Question 4 (b)(ii)

Most candidates were able to identify the change in direction of the magnetic field. Slightly
fewer candidates wrote that the strength of the field had increased.

Many candidates simply referred to the numbers being different without making it clear what
changes in magnetic field were shown by different numbers.

(ii) State two changes in the magnetic field measured by the phone from
Figure 10 to Figure 11.
(2)

1..Whevt e centre.. WS, O 1S now.. 30 .

2The,$ﬂengﬁh ........... Of ......... ML.....m agh&ﬁc]ﬁeﬁdﬁ&?c}aaﬁ
e TR BN, m% MR AN s s s

N { ResultsPlus
/'--. Examiner Comments

Two changes simply and correctly identified. Full marks awarded.

GCSE Physics 1PHO 2F 14



Question 4 (b)(iii)

This assessed the ability to plan an experiment. Examiners were looking for a least three of
the following:

Use familiar equipment (in this case a ruler to measure distance)

Make an appropriate measurement; either of distance or of field strength as shown on the
phone

Vary the conditions; in this case changing the distance between the phone and the magnet
Process the results in some way. Examiners would accept a variety of suitable suggestions

Many candidates were able to score at least 2 marks.

This scored 3 marks.

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

................. %%mwm;bwmmsmxm%

|
Q\nqmbkwwu ......... g S 0L &I O NI
e DINOONAX . SO PaenXaxe . 0% (200100 ...

__________ % hma&m?uk.m

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

A mark for the idea of changing the distance by "moving the magnet
away from the phone".

A mark for making a measurement: "take the reading".

A mark for processing the results: "divide by the distance to find the
strength per 1cm".
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There are several ways of showing how the results could be processed.

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

(3)

Lot e magnet. close . tne.enone..and..
WLk ene distoance...and. the. force.. Shown.:
e  Qlace  gne mognet  gorther CRIN TN
oA corad . baak...oesult., rz,ee,pdomg

Anokx. kdl tine  nesuih. doesnt...cnarhge..

f

% ResultsPlus
Examiner Comments

when the result does not change.

Full marks awarded.

This answer has the idea of finding where the field falls to zero; ie

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

Lhepde... ... tuble.... Wi ditane. 17z

ig ResultsPlus
Examiner Comments

be processed: in this case "draw a table".

Another simple, but creditworthy suggestion of how the results could
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Question 5 (a)(ii)

The purpose of a fuse was often well described in terms of how it behaved when there was a
fault. Weaker candidates could still score a mark by identifying the fuse even if their
description of its purpose was not worthy of a mark. There are still very many candidates,
however, who see the fuse as some kind of current regulator.

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

O oo Koo candia. cusask P\
Hnfoudn. el axean . anchocks as o R
OO = AN xS A B

%j ResultsPlus
Examiner Comments

A simple description of the purpose of the fuse that scored full marks.

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

T\"&L e U\M. .. nk\-tﬁ & am_wL ............

lo%kv lS— M uakupwmpu(ses@uw
BAajde{,Lm:thmmfmq,ng .......... tawzajr.f

%?F{hiﬁxmﬁfﬂl&k

ﬂ ResultsPlus
Examiner Comments

Another good answer that explains the purpose of the fuse.
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Question 5 (b)

The calculation of power required conversion of time from 1 minute into 60 seconds.
Candidates who did not carry out this conversion could still score 2 marks provided that the
values of energy and voltage were used correctly.

(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

JrI'.fir B G’OO_____
20 230x €0

= X3Y .78
' = 60secs

current=....... 2 561,7 ..... A

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

The candidate has shown a conversion: 1Tm = 60 secs and so scores the
first mark.

The candidate has substituted the correct values into the equation and
so scores the second mark.

Unfortunately, the evaluation was incorrect and so does not score the
third mark.

L
-
o

4 \ ResultsPlus
\

| Examiner Tip
Always show you working. You can score marks even if your final
answer is wrong.
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Question 5 (c)(i)

Most candidates were clearly familiar with energy transfers and could write confidently about
energy being “lost” or “wasted” or otherwise transferred to the surroundings. Very many
candidates could use the diagram to identify the energy that was not transferred to the water
and then calculate its value as 600).

Question 5 (c)(ii)

Candidates were required to select the appropriate pair of values and use them in the
equation that was given. Although vary many did this successfully there were a significant
number that wrote the values in the correct position but then calculated the inverse by
dividing the “large number” by the “smaller number” to arrive at an efficiency greater than 1.
Partial credit was given in this case for selection of the two values from the three possible
values.
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Question 6 (b)(i)
The unit for work was generally not known.
Question 6 (b)(ii)

This required selection and use of the equation linking work done, force and distance. In this
case the value of 490 is obtained by dividing 1960 by 4.0.

Some candidates, however, seemed to assume that the data had been arranged in
descending order of weight and found a value halfway between the 550 and 510. Examiners
did, on this occasion, condone this misunderstanding and gave partial credit for using the
data in this way.

Question 6 (b)(iii)

The time taken is calculated by selection and use of the equation linking power, work done
and time. Here a value of 4.8 s is obtained by dividing 2040 by 425.

The most common error was to multiply the two values rather than dividing.

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

s o _ 2040
4 P“__ ’T’_____E-—- —-—a"i‘g.

T =
timetaken= ... L\ 48 .............. S

(2)

™

p / ResultsPlus
/'--.'; Examiner Comments

A clearly laid out answer that scored full marks.

GCSE Physics 1TPHO 2F 20



Question 6 (b)(iv)

Candidates were asked to find the average of three different values arising from an
investigation. In this situation the most appropriate average is the arithmetic mean of the
values (rather than a mode or a median).

Many candidates were able to find the arithmetic mean of the three power values to get an
answer that rounded to 434 W. Partial credit was given to those who found the sum of the
three values but were not able to use this to find the mean.

(iv) Use the data for all three students to calculate the average power of

the students.

average power =

™
I\"\.

/ ResultsPlus

\(/'-—-‘: Examiner Comments

This response has the correct expression to find the average and so
scored the first mark.

The final evaluation, however, was incorrect and did not score the
second mark.
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(iv) Use the data for all three students to calculate the average power of

the students.
(2)
LMOX GBor 029 \H0\
\ROAV= 5= 433 b
average power = .. 2 D3 oo w
N

—
e

N { ResultsPlus
/‘--. Examiner Comments

A correct calculation.

The candidate has attempted to express the calculator value of
433.666 to 3 significant figures (the same precision as each of the three
weight values).

This is very good practice. Unfortunately, the value was truncated by
simply removing the decimal places. A correct rounding would be 434.

The examiner did not penalise this error in this question.
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Question 6 (c)

A majority of candidates realised that the students’ estimate of their own weight was a
significant source of error that could be reduced by measuring the actual weight of each
person.

(c) Identify a significant source of error in the investigation and state how this error
can be reduced.
(2)

source of error

can be reduced by

AN

%{ ResultsPlus
Examiner Comments

Two simple statements that scored 2 marks.
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A notable number of candidates thought that using a stopwatch to measure time was more
significant and proposed the use of light gates. This solution is probably impractical as well as
contributing much less to the accuracy of the results than making a measurement of weight.

(c) Identify a significant source of error in the investigation and state how this error
can be reduced.

(2)
source of error

(Total for Question 6 = 10 marks)

y { ResultsPlus

/--.. Examiner Comments

Although a possible source of error, human reaction time is not the
most significant in this case.

No marks awarded.
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Question 7 (b)
Candidates were clearly very familiar with charging a plastic rod by friction.
Question 7 (c)(ii)

Most candidates could identify the difference in the shape of the two clouds but few could
give a reason in terms of electrostatic repulsion between the charged droplets.

(ii) Figure 16 shows the shape of the clouds of droplets in the disinfectant from
two sprayers.

cloud from sprayer 1 cloud from sprayer 2

Figure 16

Sprayer 1 gives a negative charge to each droplet.
Sprayer 2 does not give any charge to the droplets.
Explain the difference in the shape of the two clouds.
(2)
o~
% (> XY, e:"thC(aJSPfeacﬂscpub
due T @/ecffarzs

ﬂ ResultsPlus
Examiner Comments

A clear and concise answer that scored both marks.
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(i) Figure 16 shows the shape of the clouds of droplets in the disinfectant from

two sprayers.
cloud from sprayer 1 cloud from sprayer 2

Sprayer 1 gives a negative charge to each droplet.
Sprayer 2 does not give any charge to the droplets.
Explain the difference in the shape of the two clouds.

) N daq;L (... -3 YL e D lau?«/ ...... :'-v;fm,

a\_

ﬂ ResultsPlus
Examiner Comments

A less complete answer that correctly describes the difference in the
two clouds but does not give any explanation for this difference.

1 mark only.

GCSE Physics 1PHO 2F 26



Question 7 (c)(iii)

The stronger candidates wrote clearly about the droplets in the cloud being attracted to the
hidden parts of the seat but most candidates simply wrote about the cloud spreading out
over the seat.
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Question 7 (d)

The scenario of refuelling an aeroplane is often cited as an example of the hazards of a
build-up of electrostatic charge and some candidates were clearly familiar with this and how
the danger is reduced. Examiners were firstly looking for an appreciation that electrostatic
discharge can produce a spark that may possibly ignite the fuel and cause a major fire.
Although the dangers of a fire were well understood, few candidates linked this to a spark
caused by electrostatic discharge.

Secondly examiners were looking for a suggestion how this build up can be reduced; usually
by an earth wire that can carry away the charge as it is produced by the fuel passing through
the pipe or possibly, by reducing the rate of flow of the fuel. Such suggestions were not
common and it was more usual to see general fire safety measures such as provision of fire
extinguishers and staff training.

A level 3 answer did not have to be long provided that it described the risk and explained
how the risk can be reduced.

- of having et eledtcic clivgs
.................................................. WP‘L’)’L? ) :’:.f@é&dl ares it S

N
\( { ResultsPlus

Examiner Comments
A concise answer that correctly describes the risk of a spark igniting
the fuel and causing an explosion. It then goes on to explain how an
earth wire will prevent the build-up of static electric charge.

Level 3. 6 marks.
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Many level 2 answers described the dangers but did not properly explain how the danger can
be reduced.

Pone.and. becanse . fued s very  flammade it Can Yoen

Cokthn.... furt.. 0N boxn.. Yoo Wngh. .of... Yhe . Ylane. becamse. ...
e pipr gp Horough... Hoe... ploNe... A0k, Hoe. Lumaaﬂfm%m.

wnat..can red.uczmsub&clean\v}ﬂauk ............ the... fuel tonka...
and...pigA_in....tae . Pane. . fo .. 00w . k... m&hmgcan Mk
O gl a0RD....00W.... el 1naa.. been... puk... h0u BORKE

M ..... Are..eheekre . ovovod... 0. e .. plare....can....alge ... vioroke.........

e, 0b..the.. presure ..of. Wne .. akmosphere ... CAUSeY. . Maem.. I, visrade.
ond . oecoe. e ochive. Y S wnak  Coan. 00N ywaAY.

e —

ig ResultsPlus
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There is a good description of how a spark could ignite the fuel but,
although the suggestions for reducing the danger may be sensible,

they do not explain how the build-up of static electric charge can be
reduced.

Level 2. 4 marks.
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Other level 2 answers gave explanations about how charge build up can be reduced but did
not describe how this build up could be dangerous.

%kc,em“m\t) Ceates o Idas
sk ef Al f&m Se%mg QN ....D&beme
e %g_, exXCeSS... e,neer ........ S

‘m\(}k ... LlenC.... Choy
Qo o8 A ;omaw AW e

ig ResultsPlus
Examiner Comments

There is reference to the fuel setting on fire but not how a build-up of

static electric charge can cause this. There should be some mention of
a spark.

Level 2. 4 marks.
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Question 8 (b)

It was generally appreciated that two lamps in series would each be less bright than a single
lamp with the same power supply. Reasons were usually in terms of the power of the lamps
being reduced or the voltage of the supply being shared between the two lamps. It was rare
to see an answer that included a correct idea of resistance being increased and/or current
being reduced when two lamps are connected in series.

(b) Another identical lamp is added to the circuit, as shown in Figure 20.

d.c. power supply

2y 2

Figure 20

The power supply provides the same potential difference as it provided in the
circuit in Figure 19,

State and explain the difference between the brightness of the lamp in Figure 19
and the brightness of a lamp in Figure 20.

31 GCSE Physics 1PHO 2F



s N\
o~

N &{ ResultsPlus
/--.. Examiner Comments

A mark for stating that the lamp would be dimmer and a mark for
stating that now two lamps share the same potential difference.

However, this does not fully explain why the lamp is dimmer. A little
more detail would be needed to score full marks. This might be
comparing the current or power in the two circuits.

T\ ResultsPlus
\ Examiner Tip
If there are three marks for a question, make sure that your answer

contains three good points.

State and explain the difference between the brightness of the lamp in Figure 19
and the brightness of a lamp in Figure 20.

(3)
The Loy besanmer. L2 hriakt o bhe. satcrtm nertéta S Ao crsdtimes, . cody huﬂwrei ..................................................................
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"

N ‘\/ ResultsPlus
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A simple correct statement that links the brightness of the lamp with
increased resistance (in the circuit) and therefore a reduced current.

Full marks awarded.
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Question 8 (c)

It appeared that many candidates failed to read the question properly and simply drew
circuits that had a lamp and a power supply without any indication of a piece of resistance
wire and very often without an ammeter or a voltmeter.

Although an ammeter was usually shown correctly connected in series, a voltmeter was very
often, incorrectly, shown connected in series.

The requirement of trimming the 1 m wire to 50 cm seemed to escape most candidates.

(c) Astudent is 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. -
(3)
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There is a mark for a drawing that includes a battery/power supply, an
ammeter, a voltmeter and the piece of resistance wire.

There was a further mark for showing the ammeter in series with other
components.

There was no mark for showing the voltmeter in series (rather than
across a component).

The examiner gave a third mark for the indication of selecting part of
the length of wire by using crocodile clips which was judged to be
acceptable in this context.

3 marks out of 3.
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Many drawings included a lamp. This does not form part of the investigation and was
ignored by examiners when looking at which components had been included in the circuit.

(c) A student is 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 50 cm of the resistance wire.

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

Your circult diagram should identify the pieces of equipment that the

student uses.
POWELY SUPPWY @)
==
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The drawing includes the power supply, ammeter, voltmeter and
resistance wire and so scores the first mark.

The ammeter is in series with the rest of the circuit and so scores the
second mark point.

The voltmeter is connected in parallel with a component for the third
mark point. Although the lamp was ignored for the first mark point, it
was allowed to be used to show correct connection of a voltmeter.

A total of 3 marks awarded.
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Question 8 (d)

There were many clear and concise answers that described direct current as going in one
direction and alternating current as changing direction.

Marks were usually lost by describing alternating current as going in many directions or
simply changing, which does not necessarily imply a change in direction rather than a change
in size.

(d) Describe the difference between direct current (d.c.) and alternating current (a.c.)
in electrical circuits.
(2)
carr ey “di'n:c €0l

Q... Qirest serr . Gl X D L (AR Q00 M ST
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N 2{ ResultsPlus
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This has the correct idea of direct current in one direction only
whereas an alternating current changes direction.

Examiners would accept "back and forth" in this context.
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Question 9 (b)

This question concerned a core practical to investigate density. Most candidates evaluated
mass as density multiplied by volume but there was very often uncertainty about which
volume to use. Stronger candidates saw that when the iron was added, the water level rose

by 40 cm? and that this would be the volume of the iron. Many simply used either the level of
490 cm? as shown on the diagram or 530 cm? as described in the question stem.

Examiners could give partial credit for rearranging the given equation and carrying out an
evaluation even if an incorrect volume had been used.

It was pleasing to see that many candidates were able to take the calculator value and
express this to 2 significant figures and credit was given for demonstrating this skill even if
the evaluation had been incorrect.
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(b) Figure 21 shows some water in a measuring cylinder and a lump of iron.

cm?

1000
900
800
700
600

measuring
cylinder

Lao
lump
of iron

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 7.9g/cm?.

Calculate the mass of the lump of iron.

Use the equation

mass
volume

density =

Give your answer to 2 significant figures.

- L0
Sy = hqo 4 r].q)(LkO :3\,‘,;.

Je = T
d{?ﬂfmld 7q 516 .74
Moss ~ - 7-4- o
yolome = 40

(4)

mass = ’5]600 g
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/--.‘: Examiner Comments

The candidate has found the change in volume by subtracting the two
water levels.

This value was then used in a rearranged equation to find the mass.

The final answer was to 3 significant figures rather than 2 significant
figures as instructed and so scored 3 out of a possible 4 marks.

< ResultsPlus
<0

Examiner Tip
The candidate has checked the answer by doing a reverse calculation
to make sure that the calculated mass (316) divided by the volume (40)
does indeed equal the density (7.9).

This is an excellent idea.

39 GCSE Physics 1PHO 2F



Question 9 (¢)

Examiners were looking for an explanation that recognised that if wood had been used
rather than iron, then the difference in volume shown on the measuring cylinder due to the
rise in water level would not be the same as the volume of wood because the wood floats.
Many candidates wrote that the wood would absorb some water and so give a false reading.
Although the effect of this is likely to be very small, examiners gave credit for this explanation
that displayed skills of reaching a conclusion via justification and reasoning.

(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.

. Qm&?@a&bﬁah&‘hcwm‘ih& Al Sume/gea. .

™
Y

N / ResultsPlus
/---t Examiner Comments

This answer correctly states that wood would float and not be fully
submerged. However, it does not fully explain why the method would
be unsatisfactory.

1 mark out of a possible 2 marks.
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(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)

Yk&asbbgwiislaw@f}uhksgbﬁy

e BN 'S‘-,. ......... mawr?ﬂhm B SN~ TN 4 Vo 7N~ B L Wi S

L_V(/\,.s'wa"i‘;léw.(:qa.ccﬂw

N\

iﬁ ResultsPlus
Examiner Comments

A more complete answer that compares the densities of wood and
water and explains why the method would not give an accurate
measurement of the volume of the wood.
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Question 9 (d)

This question required candidates to describe a core practical. A fully comprehensive and
detailed description was neither expected nor required to reach level 3, but examiners were
looking for:

e at least two items of equipment in addition to those mentioned in the stem of the
guestion.

e at least two measurements that should be made.

e some additional detail that could include precautions taken to ensure accuracy or how the
results are processed to determine the specific heat capacity of water.

Level 2 or level 1 could be reached by including some, but not all of the above.

Candidates were often able to mention at least one item of equipment; usually a
thermometer, clock or measuring cylinder but very often failed to mention a power supply
for the heater and meters that can be used to measure the amount of electrical energy
transferred.

There were very often incomplete descriptions of measurements. It was common to see
“measure the temperature of the water” without being clear whether this is the starting
temperature or the temperature after or during heating. There was also only occasional
reference to measuring the energy transferred.

Detail was often provided by mention of insulation or ensuring that the heater was fully
immersed in the water. Stronger candidates included a reference to the equation even if
there was less clarity about which measurements provided the values to be used.
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/--. Examiner Comments

There is a labelled drawing that identifies two additional pieces of
equipment (stopwatch and thermometer).

There are descriptions of at least two measurements (volume of water
and starting temperature of the water).

There is also sufficient detail about how to process the results to
achieve level 3 for 6 marks.

A A WD alba. Need . A batlta . Pack o cSe.
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~ < ResultsPlus

/---.. Examiner Comments

This answer gives two additional pieces of equipment, a thermometer
and a power supply for the heater.

It also describes one measurement: "the waters starting temperature".

It does not describe another measurement, nor does it give any
further details about the procedure or how the results can be
processed and so is a level 2 response scoring 4 marks.
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Question 10 (a)(i)

Most candidates were able to put the values of weight and area into the equation provided to
calculate a pressure and gain at least partial credit.

The most common error was to not recognise that the weight would be distributed over four
feet to produce an average pressure of 28 000 Pa.

(i) _(he average pressure that the donkey exerts on the ground.

Use the equation

force
area

C.o0 Xtk 2O .o

pressure =
(2)

LEDC
O &R

=, 9 LR -~ \
average pressure = Q%CLQC:\T‘ Pa

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

A well laid out and fully correct calculation.
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Question 10 (a)(ii)

Stronger candidates recognised that the area of a camel's hoof in contact with the ground
was greater than the area of a donkey’s hoof and therefore the pressure on the ground
would be less. This would mean that the camel is less likely to sink into soft ground.

It was common to see mention of the relative surface area of the hooves but many answers
confused weight (or force) with pressure and examiners saw many statements that “the
pressure would be spread over a larger area”.

Quite a few answers referred to the greater stability of a camel but failed to provide any
justification of this. Such responses were not seen as creditworthy.

The camel and the donkey have the same mass.

Explain how a camel’s hoof is a more suitable shape than a donkey’s hoof for
walking on soft ground.

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

Examiners would accept "wider surface area" for one mark and
"weight more spread out" for another mark.

2 marks out of 2.
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The camel and the donkey have the same mass.

Explain how a camel’s hoof is a more suitable shape than a donkey’s hoof for
walking on soft ground.

(2)
e ocaneds  Neof . 008 G MRS SUEOCR. . OCEO........ ADCCEfOre
mame,o{:!Lusffm;mesmmasdmeﬂsedandmmals
D NSO COSLL . GO K. IO QIOUOD s

a\__

ﬂ ResultsPlus
Examiner Comments

A correct link between greater area and therefore less pressure, scores
full marks.

Pressure and force were often confused.

a\_

ig ResultsPlus
Examiner Comments

There is a mark for mentioning the surface area but the statement
about pressure being spread out means there is less force is incorrect.

1 mark only.

—
z"' --\l"

\) \ ResultsPlus

Examiner Tip
Make sure that you can use the words pressure and force correctly.
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Question 10 (b)(i-ii)

Candidates did not need to be familiar with the equipment described in this question to be
able to plot the graph and draw a line of best fit and examiners saw a great many completed
graphs that were fully accurate.

It was pleasing to see that lines of best fit were well drawn and passed through, or close to, at
least four points. There were very few attempts to draw a line passing through the false
origin at the bottom of the y-axis.
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Question 10 (b)(iv)

To find the pressure at the surface, a candidate needed to extend the line of best fit already
drawn back to the y-axis and then read the value on that axis.

A well-drawn line of best fit would produce a value between 98.6 and 98.8, but examiners
would also give a mark for a correctly read value from a less well drawn line of best fit.

Candidates who did extend their line of best fit usually scored a mark.

The most common error was to extend the line upwards and read the pressure at top of the
line.

Figure 27 shows a graph with some of the results plotted, but two of the points

are missing.
Tm i; L1
101.5
101.0+
mk:" 100.5
" 100.0
99.5
99.0
98.5
L R e e e .
0.000 0.050 0.100 0.150 0.200 0.250 0.300 0.350
depth inm
Figure 27
(iv) Use the graph in Figure 27 to predict the pressure at the surface of the water.
(1)
pressure at the surface of the water = ‘137 kPa
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Examiner Comments

A well-drawn line that scored full marks in part 10(b)(i) and 10(b)(ii) and
is extended back to the y-axis.

The candidate correctly read the value and scored the mark.
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Question 10 (c)

Answers tended to refer to greater pressure with seawater and so scored at least one mark.

Fewer answers included a mention of the graph, such as it would have a steeper gradient.

(c}) The student repeats the investigation in part (b) using seawater and draws a
graph of the results.

The seawater is more dense than the water used in part (b).

Compare the graph for seawater with the graph in Figure 27.
(2)

OS. b AS More.  dense khe
Prexsure. taaoula... ol clor..
...................................................................................................................................................... ’V\\Cﬂ\f\e./

\(/K ResultsPlus
Examiner Comments

There is one mark here for pressure (values) being a lot higher but no
reference to the graph.

1 mark out of 2.

< ResultsPlus

| Examiner Tip

Remember if a question has two marks, then you need to make at
least two correct statements.
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(c) The student repeats the investigation in part (b) using seawater and draws a
graph of the results.

The seawater is more dense than the water used in part (b).

Compare the graph for seawater with the graph in Figure 27.

Tk

(2)

A correct comparison of the gradients of the two graphs together with
a statement that the pressure (values) would be higher.

2 marks.
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Paper Summary

Based on their performance on this paper, candidates should:

e use the Advanced Information to focus their revision.

e engage with practical work during their course.

e be competent in quantitative work, especially in being able to select and rearrange
equations and understand significant figures in the context of numerical values.

e recognise key command words such as “describe” and “explain” and construct their
responses accordingly.

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

Less successful candidates:

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

had gaps in their procedural knowledge, relating to their practical work.
did not focus sufficiently on what the question was asking.

found difficulty in applying their knowledge to new situations.
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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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