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Introduction

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

Topic 1 - Key Concepts of Physics

Topic 8 - Energy

Topic 9 - Forces and their effects

Topic 10 - Electricity and circuits

Topic 11 - Static electricity

Topic 12 - Magnetism and the motor effect
Topic 14 - Particle mode

Topic 15 - Forces and Matter

The assessment is through multiple choice questions, short answers, extended writing,
calculations and analysis.

The paper also tested the skills acquired by candidates when completing practical work. The
specification includes core practicals which should be included in the scheme of work and a
number of suggested practicals which exemplify points in the specification to help candidates’
understanding.

Most candidates managed the calculation questions in this paper where the equation was given.
However, many did not show full substitution of numbers, or where working was shown it was
unclear. This often led to candidates scoring zero marks on the calculation question where some
working may have scored them partial credit. Where an equation is given candidates should be
encouraged to write the equation out again with the relevant number for each quantity directly
underneath thus clearly showing the correct substitution before starting the calculation.

The questions that tested practical skills were answered with mixed success. Most candidates
managed at least partial credit, but often marks were missed due to a lack of clarity in given
methods. Candidates should be encouraged to use clear words, such as ‘'measure’ and ‘calculate’
and should also be encouraged to break longer answers up into separate sentences which each
address a specific part of the method, such as each required measurement with its apparatus.
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Question 1(a)(i)
Even in one mark calculations, candidates should be encouraged to show their working.

Most scored the mark here, with the most common incorrect answer using 12 x 12.

1 (a) Figure 1 shows two lamps in series in a circuit.

=

Figure 1

The resistance of each lamp is 12Q.

(i) Calculate the total resistance of the lamps in the circuit,

L+ = W

(1)

total resistance of lamps = .............. 2(’! ............................ Q
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Examiner Comments

This response shows clear working leading to the correct answer.
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Question 1(a)(ii)

When an equation is given the clearest working shows substitution of numbers in the same order
as the given equation as shown in this example.

Even better is if the unknown quantity is left as a letter (V in this case). Candidates who routinely
do this will make fewer errors and will find rearrangements easier.

(i) The currentin alamp in Figure 1 is 0.50 A.
The resistance of the lamp is 120,
Calculate the voltage across this lamp.

Use the equation

V=IxR

R

(2)
2

O.F% >

VOltage = _
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This response was awarded two marks.
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Question 1(a)(iii)

This question required candidates to convert the given time into seconds before substituting into
the given equation.

Marks were still awarded for those who completed the calculation correctly without the unit
conversion.

(ili) The voltage across a different lamp i@
The current in this lamp is0.40 A.

Calculate the energy transferred to the lamp in 5 minutes.

Use the equation E W! g l - W X
E=IxVxt E W"%
(3)
X

energy transferred = .. ... C{ ........... S J
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Examiner Comments

This response scores two marks for correct substitution and evaluation using the time in
minutes.

T
LR
Ay )
£ A

W4\ ResultsPlus

\_, Examiner Tip

Candidates should be encouraged to still attempt the question even if they do not know how
to convert the units. It is worth telling candidates that they will still receive credit if they do
not convert.

(iii) The voltage across a different lamp is 4.5V.
The current in this lamp is 0.40 A,
Calculate the energy transferred to the lamp in 5 minutes,

Use the equation

E=IxVxt
(3}
€ Z0.4H0a X 4.5V X 3ooww@dS = 54D

5 %X6° = 300 socadl

energy transferred = SLIO J
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This response scores three marks.

The candidate has clearly shown the conversion of time to seconds and full substitution of
numbers into the equation. A very clear, correct response.
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Question 1(b)(ii)

Candidates were expected to make the link between increased resistance and decreased current
to score the mark here.

Some candidates did not score the mark due to a lack of clarity in their answer. To score they
needed to state that the current decreased, some (such as the response shown) referred to the
current 'slowing down', this was not awarded credit as it does not show understanding of the
effect on the current.

Other words and phrases that clearly meant 'decrease' were accepted though and candidates
should be regularly reminded to use words such as 'decrease' when describing how quantities
change.

(i) The resistance of the circuit is increased by adding one resistor to the circuit.

State how increasing the resistance changes the current in the circuit.
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This response did not score any marks.
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Question 2(b)(i)
Most candidates scored both marks here, however many did not show any working.

An answer on the answer line of 525 did score two marks but some of those that gave the wrong
answer could have scored one mark if the correct working were shown. Evidence of calculator
errors were seen and so it is always worth showing working even in simpler calculations.

{b) (i) Figure 3 shows a rock and a long lever.

lever

Q

pivot

Figure 3
The lever is used to try to move the rock.

The lever is pushed downwards at Q with a force of 375N.
Qis 1.4m from the pivot.

Calculate the moment of the force at Q about the pivot.

Use the equation

moment of a force = force x distance from pivot
{2)

N x 8= N
375 o o~ 8325

moment of force = 5‘;‘6- Nm
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This response scores two marks for the correct answer, but also shows clear working with a
check using units to make sure that the correct numbers are being used.
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Question 2(b)(ii)

A number of candidates scored the first marking point by stating that P was further from the
pivot than Q. However, very few were able to link this to an increased moment.

The majority who achieved the second marking point did so by stating that the rock was easier to
lift which was accepted.

A number of candidates referred to the rock sliding, or moving without indication of lifting which
did not score. It was common to see candidates repeating the stem of the question without
further detail.

(i) When the force of 375N is pushed down at Q, the rock does not move.

Explain why pushing down at P with a force of 375 N may be more successful

in moving the rock.
(2}

. 3.+ U, o3 er o v — N O N O
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This response scores one mark for the idea that P is further from the pivot.

The second mark is not scored as the stated effect is not clear enough and is too close to the
information given in the question.

GCSE Physics 1PHO 2F
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Question 2(c)

The working shown for this question were often unclear and difficult to follow. However many did
manage to obtain the correct answer of 2.0N.

(c) Figure 4 shows a uniform ruler that can rotate about a pivot.
The ruler is balanced by adding weights to each side.

pivot
30 \K 0 20 30 A+J'5'o
cm

Figure 4

Calculate the value of X, the unknown weight, that keeps the ruler balanced.
(2)

D O0cm | S
“1 ¥ L o2
L‘}O(_m ’ Qn

.
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This response does show clear working, the idea that if the distance doubles, the weight will
halve leading to the correct answer.

GCSE Physics 1PHO 2F
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Question 3(b)(i)
This question required candidates to calculate the area given the area of each square.

Most scored both marks here with the most common incorrect answer coming from an inclusion
of the square from the unit, therefore squaring the 25.

(b) A student wants to find the pressure they exert on the floor.

The student starts by standing on a piece of squared paper and drawing around
the base of their shoe, as shown in Figure 6.

outline of base of shoe

Figure 6

The area of each square is 25cm?;
The student estimates that the base of the shoe covers about 12 squares.

() Use this estimate to calculate the area of the base of the shoe.

2 Sen X\

(2)

300

area of base of shoe = .7 . . = s cm?
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This response shows clear working which would score one mark if the candidate had
performed a calculator error.

GCSE Physics 1PHO 2F

19



Question 3(b)(ii)

Smaller squares was the expected correct response here although larger paper was accepted
since the shoe looks like it only just fits and so would be difficult to position for accurate

measurement.

(i) Suggest one change that could be made to the squared paper so that the
student can give a better estimate of the area of the base of the shoe.
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Examiner Comments

This response does not score as the answer is too vague and does not give the direction of
the change.

lf \ ResultsPlus
\

Examiner Tip

Candidates should be regularly reminded to describe changes in as much detail as they can,
whether it is increase, decrease or by a certain value. The fact that something changes on its
own is rarely enough to score credit.

GCSE Physics 1PHO 2F
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Question 3(b)(iii)

Candidates had to recognise that the weight of the student was the force with the area given.
Most managed to substitute these correctly and obtained the correct answer.

The mark for the unit was less commonly scored with common incorrect units given as Nm? or
N/m or P.

(iii) The total area of the base of a student’s shoes is 0.031 m?,
The weight of the student is 680 N.
Calculate the pressure that the student exerts on the ground.
State the unit.

Use the equation

F
A GION
O .0D\m*

— 21915 5

(3)

pressure=Q>..'..ﬁ..3§....fs .............. unit ....... N ........ f"\ Z .....................
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This response scores three marks for correct substitution followed by correct evaluation.

A correct unit is also given for the third mark.

' . ResultsPlus
\

Examiner Tip

A useful tip for dealing with units is to teach candidates to derive them from the given
equation if they cannot remember the unit.

Here a valid unit is N/m? which can be seen from the given force in N divided by the given
areain m

GCSE Physics 1PHO 2F

23



Question 3(c)

Most candidates recognised that the snowshoes had an increased area, but fewer managed to
link this to a decrease in pressure.

Candidates needed to be clear that the pressure was reduced (or the idea of this though not
sinking into the snow etc) to score the second marking point.

Vague responses referring to the spreading of weight were not credited here.

() Figure 7 shows a person wearing snowshoes,

snowshoe

boots

(Source: Pearson Asset Library)

Figure 7
Snow shoes are designed for walking on deep, soft snow.

Explain why they are better suited for this than boots.
(2)

SMLJ&L‘&&uauln\Hwkrbdhkixmambu’
%ﬂndﬂ‘hM«thvﬂﬁyﬂh‘%Q’nw

we i}h’r .............. d.i& }!.Bidr.:s c‘%&kﬂ”!’ﬂw d"-r_c..«-gq.._,
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Examiner Comments

This response scores the first mark for an increased area, but does not score the second
mark as the idea of decreasing the pressure is not there.

(c) Figure 7 shows a person wearing snowshoes,

snowshoe
(Source: Pearson Asset Library)
Figure 7
Snow shoes are designed for walking on deep, soft snow.
Explain why they are better suited for this than boots.
(2)
......... Becawse  snpwshoe  yeduce  the
e PAESS U, X0 ¥bhe  GYound.  allows
ws  *o walk  eossly- g will
IIIIIIIII spread  the Werq ht acvdss the smpwshoe
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This response scores the second mark for stating that the pressure will decrease, but there
is no reference to an increased area for the first marking point.

26
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Question 4(b)

The marks here were for measuring the mass of the key using the balance and then measuring
the volume using the measuring cylinder, preferably using water displacement within the
cylinder, but a displacement method using the beaker was allowed.

Candidates generally understood the required method, but often did not score all the marks due
to vague language around the measurements and methodology. Candidates often did not refer
to 'volume', and instead wrote things like 'measure level (of water)', 'measure amount' and even
just 'measure it'. Often the idea of measuring the water level was credited, but is not as good as
stating the quantity being measured (volume).

Similar problems were seen with the mass measurement. Some candidates stated that weight
was being measured when mass is clearly stated in the question.

The word 'measure' is one of the most important words for candidates to use in science exams,
experimental questions such as this one are common across the sciences and use of the word
'measure' improves the clarity of answers.
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(b) A student is asked to find the density of a metal key.
Figure 8 shows a metal key and some apparatus.

tal key / measuring cylinder
electronic balance Fad na s

Vel vkag

beaker of water

Using the apparatus shown in Figure 8, describe how the student can find the
density of the metal key.
mass

density = volume

(4)
Fiostthe metad hf_‘} Showld be. pPlaced..on. e elechoonic balance
to. Fnd . Y mass. The beaker ofF woklc Should  Fhen

.be . povred I'ne  Hg Mﬂ.a&umhj C,M\mo(,‘r‘ Follgwed

vorume  of el Shevld  tnln  be  read.  ond

mass ok . Vo hﬂtj leM E:j MNelusad of .
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This response scores three marks:
MP1 for measure mass using balance.

MP2 for measuring volume with measuring cylinder (it is clear enough that the cylinder is
used for this).

MP3 for placing the key in the cylinder.

MP4 is not scored as only one volume measurement is taken.

GCSE Physics 1PHO 2F
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(b) A student is asked to find the density of a metal key.

Figure 8 shows a metal key and some apparatus.

metal key / measuring cylinder

electronic balance

beaker of water

Figure 8

Using the apparatus shown in Figure 8, describe how the student can find the
density of the metal key.
mass-

density =
volume

ﬂw mebal 1(94 on the. dlectronic. alonca. @/udlﬁ
. 0dd ABem eerot cakes (ko the measuing
2l e ke, ooarkme e mouch bie.
../&/u,\/(’ré)me., n&bs:w&aﬂ#g

en. Mo( (AM‘(‘Z. ovt .da.
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Examiner Comments

This response scores all four marks. A few things to note:

+ 'weigh' is allowed as a verb to mean measuring mass, but measure weight would not be
allowed as it is the wrong quantity.

« There is a clear measurement of volume before and after the key is placed here with the
idea that the water level will increase and give the key volume.

The word 'measure' is missing here, if it were included it would have made the response
clearer and therefore meant that there is less risk of the candidate losing marks through
lack of clarity.

y ResultsPlus
\ Examiner Tip
The word 'measure' is one of the most important words for candidates to use in science

exams, experimental questions such as this one are common across the sciences and the
use of the word 'measure' improves the clarity of answers.

GCSE Physics 1PHO 2F
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Question 4(c)(i)

Majority of candidates were able to complete this calculation with only a few unable to find
temperature difference.
(¢} (i) A student heats an aluminium block, as shown in Figure 9.

12V supply

-

thermometer

aluminium block

heater

Figure 9
The aluminium block has a mass olio.% kal
The specific heat capacity of aluminium is 920J/kg°C.

The temperature of the block increases from 18°C to 35°C.
Calculate the change in thermal energy of the aluminium block.

Use the equation

change in thermal energy = mass X specific heat capacity x change in temperature
as -8 = 1 (2)

Q-QG“QQD v V7= 180 (o .y

change in thermal energy = A2 O\ - % )
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This response scores both marks and shows clear working including temperature difference
calculation.

GCSE Physics 1PHO 2F
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Question 4(c)(ii)

Any material used to insulate the block scored the mark here. The majority of candidates scored
this mark with only a few incorrectly referring to changes to the heater such as reducing its

voItage or current.

(Il) Suggest one way the student could reduce the energy loss from the

aluminium block during the experiment.
(1

..................................... inowede Y wil  cokomn weed 4
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Many different materials were named. This example scores the mark.

GCSE Physics 1PHO 2F
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Question 4(c)(iii)

Few candidates scored the mark here. Responses that received credit were those that described
the energy needing time to transfer through the metal to the thermometer.

Many candidates described ideas such as the thermometer reaching its limit or energy
transferring to surroundings or that the heater was still on and so still transferring energy into
the block.

(iii) The thermometer does not show the maximum temperature reached by the
aluminium block until some time after the heater is switched off.

Give one reason for this,
(1}

.................................... rtmmaxm%mmwmkmmakomwmem
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This is a good response that describes the energy (heat) taking time to spread (distribute)
through the metal.

GCSE Physics 1PHO 2F
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Question 5(b)

This question asks candidates to draw field lines to show a uniform magnetic field between the
two magnetic poles.

Candidates often drew multiple field lines, including from the outer ends suggesting a
misunderstanding of the question or how to draw a uniform field.

Candidates added many arrows to diagrams, often introducing a contradiction in direction.

Many candidates did not use rulers to draw straight lines, which sometimes lost them the mark.

(b) Figure 10 shows two magnetic poles facing each other.
There is a uniform magnetic field between the poles.

Draw field lines, on Figure 10, to show the uniform part of the magnetic field.
At least one line must have an arrow on it to indicate the direction of the
magnetic field.
(2)

Figure 10

38 GCSE Physics 1PHO 2F



ResultsPlus

Examiner Comments

This response scores both marks. The lines are not quite equally spaced, but not far off, they

are horizontal and the arrows are in the correct direction.

(b) Figure 10 shows two magnetic poles facing each other.
There is a uniform magnetic field between the poles.

Draw field lines, on Figure 10, to show the uniform part of the magnetic field.
At least one line must have an arrow on it to indicate the direction of the
magnetic field.

(2)

Figure 10

GCSE Physics 1PHO 2F
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This response does not score the first mark as only one straight line is shown. However, all
drawn arrows are in the correct direction and so the second mark is scored.

40
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Question 5(c)(i-ii)

Most candidates managed to place the X in the correct position, but some placed it in the middle
of the magnet.

The explanation did not score as well with many referring to things like 'the greatest magnetism'
or 'where the magnet is strongest', neither of which scored credit.

(c) Figure 11 shows the magnetic field around a bar magnet.

ST
7

N S

N

Figure 11

Iron filings are sprinkled onto the magnet.

(i) On Figure 11, draw an X where most of the iron filings will stick.
m

(ii) Explain why most of the iron filings will stick to the point you have labelled
with an X,
{2)

\(\lcxj\(\o.,skmc\o)mhﬁ_gw%\cj‘(‘(\
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Examiner Comments

This response scores the mark for QO05(c)(i), but does not score anything for QO5(c)(ii) as
there is no reference to the field or force.

(c) Figure 11 shows the magnetic field around a bar magnet.

N7
7T

Figure 11

Iron filings are sprinkled onto the magnet.

(i) On Figure 11, draw an X where most of the iron filings will stick.
(1)

(ii) Explain why most of the iron filings will stick to the point you have labelled
with an X,

pecolise itk ogsest O e
_where e -fel magnet
LoD Unes are Qosest oo Qr
WLQM 98 th% mo&4r
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This response scores the mark for Q05(c)(i) and scores one mark for Q05(c)(ii) for describing
the field lines are closest at that point, they do not score the first mark though as there is no
reference to the field or force being strongest.

GCSE Physics 1PHO 2F
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Question 5(d)(i)

To score the marks here candidates had to describe how a compass shows that the earth has a
magnetic field. Often candidates described why a compass shows the earth has a magnetic field,
which is a different question and these answers often did not score any marks.

For example, responses such as 'the compass needle lines up with the magnetic field lines' does
not score any marks as it does not answer the question.

Those that did produce answers on the right lines often only scored the first marking point.

(d) One use of a magnet is in a plotting compass.

(i) Explain how a plotting compass can be used to show that the Earth has a

magnetic field.
(2)

Pploting ConfSh RNONS. (MK duréChon die magnechc
iU going wiwtn helps WS pind ouk e fdd
W;
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Although this is a correct statement it does not answer the question and so scores zero.

(d) One use of a magnet is in a plotting compass.

(i) Explain how a plotting compass can be used to show that the Earth has a
magnetic field.
(2)

amm@ussmnemmthewa

ma%rencgle&q ...... O XX OOCOIAK L AAINDOSK
m!acuon&dougacﬁmeafamsw%

Skatspcxnﬂrg&—&?l\[anaka,
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This is a good response that clearly scores the first marking point. There is no explanation
here though and so the second mark is not scored.

46
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Question 5(d)(ii)

A large variety of answers were seen here, many of which did score the mark since the given
device does contain a permanent magnet.

The most common responses that did not score were either '(bar) magnet' or a device that
contains an electromagnet rather than a permanent magnet.

(i) State the name of a device that uses a permanent magnet.
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This does not score the mark. It is essentially a repeat of the question.

48
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Question 6(b)(i)
This is another question that requires candidates to describe a method.

Most candidates scored at least one mark here. Those that lost marks often did so due to a lack
of clarity in their descriptions or by writing out a prediction or conclusion instead of what they
would actually do (a method).

The most common ways that marks were lost include:
+ Giving a prediction or conclusion rather than a method, eg "as more weight is added the
beam will bend more".
+ Not describing an actual measurement, eg "see if it bends".
+ Not checking the initial position.
* Moving the weight position instead of changing the weight.

« A lack of clarity around whether they were repeating the addition of weight and
measurement of d.

+ Lack of graphs to check relationship.

(b) Figure 12 shows what happens when weights are added to the end of a
wooden strip.

. weight added
wooden strip

RN

or 0t 0OC

Figure 12

(Source: https://www.schoolphysics.co.uk/age16-19/Mechanics/Simple%20harmonic%20
motion/text/Vibrating_cantilever/index.html)
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The end of the strip of wood moves down by a distance, d, as shown in Figure 12.

(i) Describe how a student could investigate how the distance, d, depends on the
weight added to the wooden strip.

(4)

50

GCSE Physics 1PHO 2F



%
\ Y,

" / ResultsPlus
/'--.'. Examiner Comments

This response scores all four marks:

* MP1 - "add no weight and note the distance moved".
+ MP2 - "add weight".
* MP3 - "note each weights distance moved".

+ MP4 -"...one by one and note each weights distance moved".

Again, the inclusion of the word 'measure' would improve clarity here.

. ResultsPlus
o\

Examiner Tip

The word 'measure' is one of the most important words for candidates to use in science
exams, experimental questions such as this one are common across the sciences and the
use of the word 'measure' improves the clarity of answers.

GCSE Physics 1PHO 2F

51



Question 6(b)(ii)

The majority of candidates scored the mark here for giving a change to some property of the strip
such as its dimensions or material.

Those that did not score often suggested a change to the measurement method or to the
quantity of weight.

(ii) A student conducts a second experiment with the same equipment where
they decide to keep the size of the weight constant.

State another variable, other than the weights added, that would affect
the distance, d.
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A change to the strip material scores the mark.

(i) A student conducts a second experiment with the same equipment where
they decide to keep the size of the weight constant.

State another variable, other than the weights added, that would affect
the distance, d.

(1}

GCSE Physics 1PHO 2F
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A change to the strip dimensions scores the mark.

54
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Question 6(c)(i)

Most candidates scoring one mark here for correct substitution, but without correct unit

conversion.

(c) (i) Figure 13 shows a spring stretched by some weights.

rule

spring—___|

weights— |

Figure 13

The extension of the spring is 6.2cm when a weight of 2N is added.
Calculate the spring constant, k, of the spring.

Use the equation

B P R
X _ = O
W'y . ~ oY (2)

spring constant, k = 277 2

GCSE Physics 1PHO 2F
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This response scores both marks and shows clear working that includes clear conversion of
the 6.2cm into 0.062m.

(c) (i) Figure 13 shows a spring stretched by some weights,

rule

Figure 13
The extension of the spring is 6.2cm when a weight of 2N is added.
Calculate the spring constant, k, of the spring.

Use the equation

=
]
x|

(2)
F
W= T
7

“-::_ b’?— < 032

spring constant, k= ........... 11 N/m
&
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This response scores one mark for the correct answer with a power of ten error due to not
converting the extension to metres.
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Question 6(c)(ii)

The most common error here was to miss the square on the extension (or to square the wrong

number).

Some candidates who showed working scored one mark even though they did not square due to

correctly showing the square in the working.

This again demonstrates why clear working is important.

(i) Work is done when a spring is stretched.
A different spring has a spring constant of 25N/m.
The spring is stretched by 0.06 m.
Calculate the energy transferred by stretching the spring.

Use the equation

E=l:»<k><x2
2

55% 25%0.067=0:045

energy transferred =

(2)

L0095
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Examiner Comments

A correct answer showing clear working.
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Question 7(a)(ii)

Few candidates were able to score the second marking point here, many did not attempt this part
of the description and those that did sometimes said it was linear.

For the first marking point, correct trends were often given in reverse. Some candidates
described the trend in both directions but contradicted themselves.

A number of candidates appeared to not understand the graph and said both quantities were
increasing.

(ii) Use Figure 14 to describe how the atmospheric pressure depends on the

height above the surface of the earth.
(2)

e LYV \l\ e  © R/-En€. \esy.. Q.,-\-MO&?‘{\Q\I\Q...._..._.._
Qvﬁssa..se “nese. IS, When ax O Ooeve (RS

OO buk o wnen ad. VO O . 4 akmeiYnedl
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This response scores the first mark but not the second. Data read from the graph is not
enough to score either mark here.
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Question 7(b)(iii)

Most commonly scored for the use of a larger tank or greater number of tanks. Some also scored
for the idea of reducing the flow rate.

Common incorrect responses included asking the patient to breathe more slowly or less.

(iii) A patient requires oxygen for a longer period of time.

Suggest what could be done to supply oxygen over this longer period of time,
(1)

.................... ceer ReAWCR Hae DIESSONE.
e oxgqen 1S bmjmkﬁmaqﬁqt
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Examiner Comments

This was accepted as the idea of decreasing the flow rate.

(ili) A patient requires oxygen for a longer period of time.

Suggest what could be done to supply oxygen over this longer period of time.
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Examiner Comments

The idea of using a higher volume tank or more tanks scored the mark.

64
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Question 7(b)(i-ii)
Most candidates scored both marks in Q07(b)(i) and showed full substitution.

It should be noted that in 'show that' questions candidates need to show full substitution of
numbers and give an answer that is to more significant figures than the 'show that' answer
before rounding to show that the calculation has been done.

QO7(b)(ii) was also generally well answered, but different methods were used, some worked down
from 100 in steps of 6 therefore costing themselves more time in the exam.
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(b) Figure 15 shows an oxygen cylinder used to provide patients with oxygen
in hospital.

{Source: Pearson Asset Library}

Figure 15

The volume of the cylinder, V,, is 2.3 litres.

The pressure of gas in the cylinder, P, is 15 MPa.
Oxygen is released from the cylinder to the patient at a pressure of P, = 0.35MPa.

(i) Show that the total volume, V,, of oxygen that can be released to the patient
is about 100 litres at this pressure.

Use the equation
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(i) The oxygen from the cylinder flows to the patient at 6 litres/minute.

i

Calculate the time taken for the 100 litres of oxygen to be used up at this rate,

100~

time taken ?/6 . /(

(1)

... minutes
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This is a clear response that scores all marks in both question parts. Full working is shown.
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Question 7(c)

Most candidates scored at least level 1 here, usually for the idea that the pressure increased with
more weight. Many gave incorrect descriptions of how the volume changed, some saying it
increased (possibly referencing the space above the piston) and some stating that it remained the
same. Those that stated it remained the same often appeared to be confusing the number of
particles (or mass) with volume and therefore understood the idea that the mass of gas had
remained constant but had confused this with volume.

Some candidates did score level 3 here and often did so by linking the increased frequency of
particle collisions to the force they applied and some even linking this to an increase in pressure.
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*(c) Figure 16 shows a cylinder containing some gas.
A piston prevents the gas escaping.

In Figure 16x a small weight pushes down and the volume and pressure of
the gas are measured.

Following this, in Figure 16y, a larger weight pushes down and the volume and
pressure of the gas are measured again.

small weight larger weight

cylinder

piston

Figure 16x Figure 16y

Explain why the pressure and volume of the gas in the cylinder change when the
larger weight pushes down on the piston.
The temperature of the gas does not change.

Your answer should include
+ how the volume and pressure change

+ how the gas particles exert a force on the piston

Mm (6)

M down., pesswek b
VM ............... WL&“ M Vm‘s

. Veestune. . inoreoser . bewm fmal down

mL ........... to ke guished it othe/ﬁ
- ol heoteares ox be orea abo

 deoeoses  an all ?mmla» el axd%da& ml:o
ool W e
- fe \.qa\;‘ar 2 a.b\%e.r'wead?anm ..............
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Examiner Comments

This response correctly describes the change to pressure and volume but does not go on to
explain how the collisions of gas particles exert a force and is therefore limited to level 2. It
was awarded four marks.

A . ResultsPlus
)

Examiner Tip

Candidates should attempt to address each of the bullet points given in the question.
Usually, full credit can only be gained if all bullet points are addressed in the answer.

72
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*(c) Figure 16 shows a cylinder containing some gas.
A piston prevents the gas escaping.

In Figure 16x a small weight pushes down and the volume and pressure of
the gas are measured.

Following this, in Figure 16y, a larger weight pushes down and the volume and
pressure of the gas are measured again.

small welght larger weight

cylinder

piston

évery achon
has an
equol and
Figure 16x Figure 16y opposite

reaction
Explain why the pressure and volume of the gas in the cylinder change when the
larger weight pushes down on the piston.

The temperature of the gas does not change.
pe ga 9 "T o fc T

Your answer should include
+ how the volume and pressure change

+ how the gas particles exert a force on the piston
(6)

___________________ wWhen o weignt s added on +op

L0E ¥he piSton,.  t. cavses vmgpzS’rOrJ
°lo exert. wore  ¢eet=g 200 0N
e qas, e causing a boi .

_UP . pf . presSure. as. parricles @
............ compressed and  dherer Ve mgfer
_oud.loounteope W wadls m‘”"”“e‘"

il requently. Becasé, die  gas.. s being.
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greater force ond dherecore moe
Compression, (Total for Question 7 = 13 marks)
faster /more grequent Collision OF peurticles ond
greater pressvre -

The gos particles wovld also exert-a
force on e pISteN, which (S

demonstrated HIYoOUGh =% f\)eLoron's
Law ,\ Every action has an equal

and opposite reaction’
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This is an excellent response that links the change in volume and pressure to the
explanation in terms of increased frequency of particle collisions. It is awarded six marks.
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Question 8(a)(iii)

The expectation here was that the trolley wheel mechanism was lubricated to reduce friction.
However, any addition of lubrication was accepted (even though lubrication of the ramp itself
would not help in this context).

Other acceptable answers included increasing the gradient of the ramp or ideas around
streamlining of the trolley, but answers were only credited if they gave a physical action,
statements such as 'reduce friction' were not credited.

(iii) The light gate, shown in Figure 17, 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 part (ii).

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

By lhrcaros  Sich  en ] do. cdecreose .

{?TOJ@‘)U“ o SM’@V(MJ leloridy
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Examiner Comments

'Add lubrication' was accepted even if it was not linked to the trolley. This is because the
candidate has realised that energy transfers to thermal stores must be reduced and so any
use of lubrication was credited.
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Question 8(a)(i-ii)

In QO08(a)(i) most candidates scored one mark due to substituting the numbers in without
correctly converting the height to metres. This often led to a power of ten error in their answer.
Candidates who attempted to artificially correct this by multiplying by 100 to get 1.6 were not

awarded the second mark.

In QO8(a)(ii) most candidates managed to calculate the velocity squared by correctly substituting
the numbers into the given equation, however, most did not go on to square root their answer to

gain the final mark.

trolley

8 (a) A student places a trolley at the top of a runway, as shown in Figure 17,

light gate
ghtg timer

runway

the runway.

lifted to the top of the runway.

Use the equation

AGPE
gxAh

U\
oy

0 X

The gravitational field strength, g, = 10N /kg.

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

The gravitational potential energy, AGPE, of the trolley increases by 4.1J when

(i) Show that the mass of the trolley is about 1.6 kg.

GPE

e

Uy ~6:6\
L oo

(2)

mx g%

k6@ -
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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

the runway.
Calculate the expected value of the velocity of the trolley at the end of
the runway.
Use the equation
, 2xAGPE
Vo= ——
m
(3)
P NLE

T

m/s
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QO08(a)(i) scores one mark for substitution without correct conversion. Note that a
multiplication of the answer by 100 would still not score the final mark here, to gain both
marks the candidate needed to show correct substitution of 0.26.

QO8(a)(ii) scores two marks for correct calculation of velocity squared. If the candidate had
square rooted the answer they would have scored all three marks.

80
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8 (a) A student places a trolley at the top of a runway, as shown in Figure 17.

trolley

light gate timer

Figure 17
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 4.1J when
lifted to the top of the runway.
The gravitational field strength, g, = 10N/kg. - m
(i) Show that the mass of the trolley is about 1.6 kg. -

Use the equation (m =
PE
m= ;fAh z([w
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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
the runway.

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

Use the equation

Lo _ 2XAGPE
m

(3)

expected velocity = ﬁ&Z m/s

82
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QO08(a)(i) scores two marks for correct substitution using 0.26 for the height.

QO8(a)(ii) scores zero as the candidate has substituted the height rather than the mass.
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Question 8(b)(i)

Most candidates lost marks here for substituting the mass of the student as their weight.
Candidates who did this could score a maximum of one mark for giving their answer to two
significant figures.

(b) (i) 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
time to run up stairs

power =

(3)

1-48 X1 A _ - [_4‘
2, G

power = Hl w
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This is an example of a common response that does not include the value of g in the
calculation. This example does score one mark for giving the answer to two significant
figures though.

(b) (i) 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.

rGive the answer to 2 significant figures (2 sﬂj

Use the equation

weight of student x height of stairs
time to run up stairs
LBr\O P

%0*7\2.0\
S 3.4

power =

(3)

Lo |,

power = L\OC{JL—Q w
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This response scores two marks for correctly calculating the power using the weight of the
student.

However, the answer is not rounded to two significant figures and so does not score the
third mark.

An answer of 410 would score all three marks.
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Question 8(b)(ii)

To score both marks here candidates needed to describe a workable method to measure the
height of the stairs.

Common incorrect answers included placing rulers end to end in a vertical stack. This is not a

workable method and did not receive credit.

(i) Explain how the total height of the stairs can be found using a 50cm ruler.
(2)

e ALY AN Y Bl
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This is a good response clearly describing a correct method of measuring the height of a
single step and multiplying up.

(i) Explain how the total height of the stairs can be found using a 50cm ruler.
(2)

 Place tha ruter ot tle bottom @ The Stajrs
N l{r\@; W(TL\ tle tof Step O‘N’ Mok the
Ctor o tw 50 . TL\U\ Plare o e ruler

-~
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Responses such as this one did not receive credit as it is not a workable method for
measuring the height of most stairs and is certainly inferior to measuring a single step and
multiplying up or measuring each individual step and adding together.
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Question 9(a)

Many incorrect answers given with a variety of numbers seen.

9 (a) State the frequency of the supply of electricity to homes in the UK
(United Kingdom).
(1)

frequency = 250 Hz
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This was the most common incorrect value, probably confusing mains voltage with
frequency.
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Question 9(b)
The majority of candidates gave a correct answer here, usually unrounded.
A few candidates had transcription errors from the values given in the question.
(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)

0.5% X220 =114

power=.... /.Z/'q ............ w
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An example of a clear response with working shown.
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Question 9(c)(ii)

Most candidates only scored one mark here, usually for stating that the fuse would melt or blow
and going no further, but sometimes stating that the circuit was broken without describing what
happened to the fuse.

(i} A 3A fuseisused in the plug.

Explain what happens if a fault causes the current to rise to more than 3 A,
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Examiner Comments
This is a concise response that scores both marks for the action of the fuse and subsequent

effect of the current.

(i) A 3A fuse is used in the plug.

Explain what happens if a fault causes the current to rise to more than 3A.
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This response scores the second mark only as the action of the fuse is not described. Only
one point is made (current stopped).

lf \ ResultsPlus
\

Examiner Tip

It is worth drawing candidates' attention to the number of marks a question is worth.
Candidates who noticed that the question was worth two marks here were more likely to try
to make two distinct points.

96
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Question 9(c)(iii)
Most candidates scored this mark for insulation or earth wire or socket cover.
A switch was the most common incorrect response.

The idea of circuit breaker was rarely seen.

(i) A fuse is a safety device.

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

(1)

____________________________ [ubber ... . c840@ LOC. LT
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A description of wire insulation scored the mark.

(i) Afuse is a safety device.

State one other safety device that can be used in domestic electrical wiring.
m
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The most common incorrect answer.
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Question 9(d)

This question generated a large variation in the depth of understanding seen in responses.

Many responses described the pathway of the power transmission from the diagram or gave
values from the diagram but did not give anything beyond what was already given in the
question. Many candidates wrote long descriptions, often with frequent repeats of information
from the question, but usually only gained level 1 due to no explanation of the action of the
transformers or how efficiency is increased.

Common incorrect ideas included electricity stored in transformers/pylons/cables or that energy
was the key quantity changed by transformers.

The most common way for candidates to achieve level 2 was to state the type of transformer and
how it changes the voltage. However, many did not realise that changing voltage also changes
current. Instead, they would often describe mitigating power loss through insulating the
overhead power lines.

Very few candidates scored level 3 here as the idea that transformers change the current was
rarely seen.

*(d) Figure 18 is a diagram showing a part of the National Grid, used to supply
electrical power to homes.

25060V 230V

\ home
power station transformer A transformer B

Figure 18

Using information from Figure 18, explain how electrical power is distributed from
power stations to homes.

Your answer should refer to
« the role of the transformers
+ the different voltages

+ how energy logses are reduced
(6)

Answer lines for this question are on page 33.
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This is a common example of a level 1 response that essentially describes the diagram. No
new information is given here beyond what is given in the question and so the response is
limited to level 1.

*(d) Figure 18 is a diagram showing a part of the National Grid, used to suphly
electrical power to homes.

overhead power lines

132000V

25000V 230V

home
power station transformer A transformer B

Figure 18

Using information from Figure 18, explain how electrical power is distributed from
power stations to homes.

Your answer should refer to
« the role of the transformers
the different voltages

how energy losses are reduced
(6)

Answer lines for this question are on page 33.

\/0“&£9(th i%wef Shabions alfive at a_ Stepf ~uP %ansﬂ}w
wizb \hich \nciease volluge. that Hovel by overhead
fbwe/\wﬂf’S%)wena{{we%va SJrep-a’M Yarsbimer
which deciarses the vollge 1o S wee in homes
whee the \ollae allies ok, R
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This response correctly identifies each of the transformers in the diagram and correctly
describes their function. This is therefore a level 2 response.

*(d) Figure 18 is a diagram showing a part of the National Grid, used to supply
electrical power to homes.

overhead power lines

132000V
230V

power station transformer A transformer B home

Figure 18

Using information from Figure 18, explain how electrical power is distributed from
power stations to homes.

Your answer should refer to
« the role of the transformers
+ the different voltages

+ how energy losses are reduced
(6)

Answer lines for this question are on page 33.
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Examiner Comments

This is a good example of a level 3 response that correctly links the change in voltage and
current by the transformer to the reduction in power loss in the overhead cables. This
response was awarded full marks.
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Question 10(a)

This question required candidates to realise that the field between the plates is uniform.

Most candidates scored at least one mark for drawing the parallel field lines, but many drew
arrows pointing in the wrong direction.

10 (a) Figure 19 shows two metal plates.
The plates are charged by a very high voltage (potential difference).

Draw, on Figure 19, the shape and direction of the electric field between the

two plates.
(2)

Figure 19
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This response scores the first mark but not the second as no arrows were drawn. Edge
effects were ignored.

10 (a) Figure 19 shows two metal plates.
The plates are charged by a very high voltage (potential difference).

Draw, on Figure 19, the shape and direction of the electric field between the

two plates.
(2)

- < +
N < :

_\ e
- N +
- Vi +

N
- ‘1; +

Figure 19
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A good response that scores both marks.
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Question 10(b)(ii)

Many candidates scored at least one mark here for the idea of attraction. Some went on to
describe an attraction between negative soot particles and a positive tube (surface) which scored

the second mark.

A recognition that the movement is due to attraction or repulsion gained credit here even if the
charge described on the objects were incorrect.

(i) Explain why, in Figure 20, the charged soot particles move towards the
metal tube.
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This response scores both marks for attraction and the charges on the objects described
correctly.

(i) Explain why, in Figure 20, the charged soot particles move towards the

metal tube.
(2)
Mrm&mguwuu ............ Q. Yo

N 12X 2 1 LI 5 01y
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This response scores one mark for a recognition that attraction causes the movement.

(ii) Explain why, in Figure 20, the charged soot particles move towards the
metal tube.
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Examiner Comments

The response scores one mark for a recognition that the attraction causes the movement.
The description of the charges is incorrect and so the second mark is not scored, this does
not affect the first mark though.
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Question 10(b)(iii-iv)

Few candidates scored the mark in Q10(b)(iii) and many demonstrated misconceptions such as
stating that electrons are positive or that charge changes due to movement of protons. Some
described a movement of electrons, but did not give a direction of movement or the correct
direction. Answers stating that electrons were 'gained or lost' did not receive credit. Some stated
that the soot particles change from positive to negative charge which shows that the candidate
has not carefully read the question.

Q10(b)(iv) scored even less often than Q10(b)(iii) with very few candidates scoring any marks.
Those that did score usually did so by referring to the fact that the tube was earthed. Only a few
candidates scored a mark for the idea that metal is a conductor and in fact some stating that
metal is an insulator.

(iii) When the soot particles reach the metal tube, the charge on them changes.

State how the charge on them changes.

(1)
..................................... Trey...Lose enew. ChaiQe. as.  thel®
............................................ LSO MG VOMAGE -
(iv) The metal tube does not become charged when the soot particles reach it.
Explain why the metal tube does not become charged.
(2)

........ -ﬁg \'he me+ql mcx QIS takes \n.ulf

................................................. ne. CharQe.. Caus tog.. the Huhe 40 e no..
c,ha Qe
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Q10(b)(iii) scores one mark for the idea that charge is lost. This demonstrates the correct
direction of charge movement.

Q10(b)(iv) scores one mark for the idea that the tube is earthed. There is no reference to the
metal conducting or the charge moving through the metal for the other mark.
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Question 10(c)

Most candidates were able to score one mark for an answer with a power of ten error, often with
workings shown.

An answer of 200 but with an incorrect unit was common.

Some candidates were able to use the equation to deduce the unit, but some made an error
giving mA/s or A/s.

Other common incorrect units seen were J, W, Q and Hz. Very few candidates gave coulombs.

{c) There is a current of 2.5mA in a circuit.

Calculate the amount of charge that moves past a point in the circuit in
80 seconds.

State the unit of charge.
(3)

O .S xgo

- R o
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This response scores two marks.
The answer is correct but with a power of ten error due to not converting the current.

The unit mark is independent and so scores here for a recognition that the unit for charge is
the Coulomb.

{c) Thereis a current of 2.5mA in a circuit.

Calculate the amount of charge that moves past a point in the circuit in

80 seconds.
State the unit of charge.
{3}
Gz (horger Ghmdh Correnl xTie
0.9025x 80 Z0.2
2‘5—}@92 9;9925

charge = 9:.2 unit 6
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Examiner Comments

e

Here is an example of a correct answer with full working shown for three marks.
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Paper Summary

Based on their performance on this paper, candidates should:

Show full substitution into equations before starting to rearrange or calculate.

Learn the meaning of command words and make sure to answer the question based on the
command word used.

Carefully read questions before starting to answer.
Take note of the number of marks a question is worth before starting to answer.

Be careful to use the correct words in descriptions, for example, use of the word ‘measure’ for
measuring and the word ‘calculate’ for calculating.

Be careful to clearly describe how to take measurements and describe experimental methods
clearly in a step-by-step fashion.

Learn key words from each topic and know how to use them in descriptions and
explanations.
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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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