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Introduction

As in examinations for previous series, most candidates were able to either recall or use the
extra formula sheet effectively. More often than not, candidates handled the related
calculations well. Candidates who gave the best practical descriptions usually appeared to be
writing from first-hand experience. While it may be possible to only use simulations online
for some or all of these investigations, there is the “Guide for core practicals” on the Pearson
IGCSE Physics webpage, in the “Teaching and Learning” section.

Responses to the longer questions showed that less able candidates tend to struggle when
assembling a logical description or when asked to offer more than one idea. This is
particularly prevalent in questions about energy, electric circuits and thermal transfer. There
is an excellent guide to energy stores and transfers in the topic support section of the
aforementioned webpage. That said, there was a wide range of responses, enabling all
candidates to show what they could do. It was pleasing to see that many candidates could
give full and accurate answers.
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Question 1 (a)

A straightforward opening to the paper requiring the candidate to recall simple facts about

electromagnetic waves.

1 This question is about the electromagnetic spectrum.
(a) The table gives some statements about the electromagnetic spectrum.

Place three ticks (v') in the table to show which statements are correct.

(3)

all electromagnetic waves are longitudinal

all electromagnetic waves travel at the same speed in free space

radio waves have the longest wavelength in the electromagnetic spectrum

x-rays have the highest frequency in the electromagnetic spectrum

all electromagnetic waves transfer energy

all electromagnetic waves can cause cancer

QV2RNEESES

/\; .

% ResultsPlus
Examiner Comments

We took the most tick-like shape to represent the candidate's

therefore scored 0 marks.

intention. They supplied 4 ticks of which only 1 was correct. The mark
scheme required a 1 mark penalty for each tick above 3. This candidate

T4\ ResultsPlus
) Examiner Tip
Make your intentions as clear as possible.
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1 This question is about the electromagnetic spectrum.
(a) The table gives some statements about the electromagnetic spectrum.

Place three ticks (v’) in the table to show which statements are correct.
(3)

all electromagnetic waves are longitudinal —e—

all electromagnetic waves travel at the same speed in free space w

radio waves have the longest wavelength in the electromagnetic spectrum X

x-rays have the highest frequency in the electromagnetic spectrum

all electromagnetic waves transfer energy X

all electromagnetic waves can cause cancer

7 ResultsPlus

Examiner Comments

In this case, we took the tick and tick/cross indications as the
candidate's intention of a tick. 3 correct indications and no 1 mark
penalty as there are only three indications. 3 marks scored.
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Question 1 (b)(i)

Lots of scope for the candidates to recall something relevant here. Many candidates did
precisely that. We were not convinced about the onset of cancer from microwave radiation
nor did we accept skin burns (as that is broadly reserved for the harmful effect of infrared
radiation).

(b) Electromagnetic waves can be useful, but can also be harmful.

(i) Give one use and one harmful effect of microwaves.
(2)

use

\( / ResultsPlus

\

/\‘ Examiner Comments
Both answers are concise and accurate.

M4\ ResultsPlus
G

Examiner Tip

The 'give' command word does not usually require a lengthy answer.
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(b) Electromagnetic waves can be useful, but can also be harmful.

(i) Give one use and one harmful effect of microwaves,

ooty oy (g

; ResultsPlus

Examiner Comments

Skin burns here is not accepted. The stated use is perfectly acceptable.

J
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Question 1 (b)(ii)

The candidates had plenty of scope here too, as in the previous item. Many candidates did
well and produced both valid uses and harmful effects.

(i) Give one use and one harmful effect of gamma rays.
(2)

use

epillise  WMachical.. Squdpwenle

harmful effect

N / ResultsPlus

Examiner Comments

Sterilising medical equipment is perfectly acceptable.

The idea that gamma radiation damages cells was condoned, largely
because this was part of the very first question. There is no guarantee
that it will be an acceptable answer in future papers.
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(i) Give one use and one harmful effect of gamma rays.
(2)

use

harmful effect

/ ResultsPlus

Examiner Comments

Again, we thought that "destroying tissues" was just about acceptable
for this item. The candidate's use here is too vague though.
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Question 2 (c)(i)

Many candidates successfully navigated this question. The relevant formula has always been
included in the inside-front cover of the paper and most candidates use it correctly. Some
candidates forgot to convert the time period into seconds or changed the distance into
metres unnecessarily, making the question more difficult than intended.

(c) The ISS completes one orbit of the Earth in a time period of 93 minutes.
(i) The orbital radius of the ISS is 6.8 x 10’ km.

Calculate the orbital speed of the ISS in km/s.

orbifal sped = 6.8xi0’x2x 2
£280

(3)

=765

orbital speed = .......... —7,65 ____________ km/s

N / ResultsPlus

Examiner Comments

This candidate made sure they used the correct formula and
substituted correctly.

They have also remembered to convert the time period into seconds.

Since the distance is given in kilometres and the time has been
converted into seconds, the resulting speed will be expressed in the
given unit ie km/s.

Had this question been a 'show that' question, this candidate would
still have gained all 3 marks.

4\ ResultsPlus
iy

Examiner Tip

Make sure your substitution is careful and obvious.
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(c) The ISS completes one orbit of the Earth in a time period of 93 minutes,
(i) The orbital radius of the ISS is 6.8 x 10°km.

Calculate the orbital speed of the ISS in km/s.
(3)
b-¥¥10 >k

Ved = g, TlaLkms

orbital speed = ...... /22 __________________________________

\( / ResultsPlus

« Examiner Comments

This candidate has not used the given formula for the relationship
between orbital speed, orbital radius and orbital period.

The candidate has, however, made clear that they know that the time
should be expressed in seconds, which has given them 1 mark.

M4 ResultsPlus
G

Examiner Tip

Showing all of your working, even if some of it is wrong, is always
better than not showing any working at all.

N
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Question 2 (c)(ii)

There are a number of routes available to the candidate here. The most successful
candidates converted the orbital period and a day into the same units and calculated the
number of orbits directly. Furthermore, the 'approximately' word in the question suggests
that the candidate should give their answers to more significant figures than the quoted
value. Here that would require 3 significant figures or more.

(i) Show that the ISS completes approximately 15 orbits of the Earth each day.
orbits (2)

13415 1395
1895 2 (B =~ 45,45

<

8 1S ocbits = L3525 hours

A

Y / ResultsPlus

Examiner Comments

This candidate worked out the time taken for 15 orbits, which on the
face of it is sensible. The question does not ask this, however, and the
candidate has answered the question backwards. Effectively, this
question is asking the candidates to find the number of orbits of the
Earth each day and demonstrate that this is about 15.

4\ ResultsPlus

\ Examiner Tip

"Show that" questions require all relevant working and a last line which
shows the candidate has arrived at an answer that is more precise

than the 'approximate' value given in the question.
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(ii) Show that the ISS completes approximately 15 orbits of the Earth each day.

2
1 obit =) 93 mdudes 1sx93 =139 o
oy 1 m'
15kt D 2P 545
' v+ 60
- 24 =
1S orbils 2> 1395 130’513 - D
2) S ¢ ,..‘_!:é
‘,‘W 1355"2'2/

N\

\

\0\{ ResultsPlus
Examiner Comments

This candidate has not ordered their thoughts very carefully, making it
challenging for the marker to decipher the candidate's intentions.

W4\ ResultsPlus
\

) Examiner Tip
Put more words into a "show that" response, to flag where your
thoughts are going. This makes it easy for the examiner to pick out
your intention.
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(i) Show that the ISS completes approximately 15 orbits of the Earth each day.
(2)

Hﬂ%em 756X 60%60 %24

| 36007C
7 'X
— 19, 44Ty
R [Stom furns,

N / ResultsPlus

« Examiner Comments

This candidate has not written any words however their intention is
clear. They have calculated the total distance travelled by the ISS in 24
hours and divided that total distance by the circumference of the orbit
itself.

The candidate has shown the total number of orbits to a greater
number of significant figures than the approximate value and shown
all relevant working, thus scoring both marks.
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Question 3 (a)(i-ii)

Another calculation completed broadly successfully. There were some unit errors which
prevented full marks. More seriously, some candidates forgot to use the value of g given in
the paper and so could not score any marks for the calculation.

3 A model electric motor is used to lift a load through a vertical height.

power supply

electric motor

joulemeter

(a) The load has a mass of 400g and gains 3.2J of energy in its gravitational store
when lifted.

(i) State the formula linking gravitational potential energy, mass,
gravitational field strength (g) and height.

Ch% L—; = ™X 3 x ¥
(i) Calculate the height the load is lifted.

(1)

(3)

.0 UOO x -8 v K

:d % 341720 - X

X = .__.3' L - B 1b
3920 height= ... % ..... - .
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N / ResultsPlus

Examiner Comments

For this session, all candidates received all relevant formulae. This
meant that almost all of the questions that started "State the
formula..." were answered correctly.

A large proportion of candidates performed unnecessary unit
conversions. The only unit conversion the candidate needed was to
convert the given mass from grams to kilograms. Those candidates
that made a unit conversion error often scored 2 marks.

4\ ResultsPlus

\ Examiner Tip

Rehearse which units are the ones required by the formula. More often
than not, this will be the Sl unit ie kg for mass, m for distance, s for

time.
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Question 3 (a)(iii)

This question is a 'state' question, which means there was no need for any further
calculation. Here, of course, the useful energy is the GPE given in the question ie 3.2 ). No
other answer was acceptable.
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Question 3 (b)

While many candidates got both marks here, there was a sizable minority that did not read
the question fully. The load is travelling at constant speed, which requires there to be no
resultant force. The question also asks for a single labelled arrow. This can only happen if the
candidate's arrow is the same length and pointing in the opposite direction to the lifting
force. The name of that force is not 'gravity' but the object's weight.

(b) The load is lifted at a constant speed.
Diagram 1 shows the lifting force acting on the load as it is lifted.
Draw a labelled arrow on diagram 1 to show the other force acting on the load.

Ignore the effects of air resistance.
" (2)

lifting force
4

‘s"‘ behona 2 Loean
oad

G‘f“"ﬁf}/\/ V%\’\\‘

LN ol
$oraa

N / ResultsPlus

« Examiner Comments

This candidate has drawn many arrows, including one labelled weight
which would have otherwise scored 1 mark. The presence of both a
gravity and a weight arrow means that neither mark could be awarded.

T4\ ResultsPlus
G

Examiner Tip
Learn correct technical language for the forces that may act on an
object and read the whole of the question before answering.
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(b) The load is lifted at a constant speed.
Diagram 1 shows the lifting force acting on the load as it is lifted.
Draw a labelled arrow on diagram 1 to show the other force acting on the load.

Ignore the effects of air resistance.
(2)

lifting force
A

E
\
ity

Weialky

This candidate correctly identified the nature of the force (the weight)
yet did not draw a suitably vertical line or a line long enough to get the
second mark.
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Question 3 (c)(i)

Almost all candidates successfully extracted the correct formula. Somewhat more candidates
muddled up which energy transfer was the useful one. The answer line did not have the %
symbol so candidates were free to express their answer as either a decimal in the range 0 to
1 or as a percentage between 0 and 100, provided they supplied the % symbol itself.

(c) A joulemeter measures the amount of energy transferred electrically to the motor
as the motor lifts the load.

The joulemeter displays a reading of 11.0J when the load has gained 3.2)J of
energy in its gravitational store.

(i) Calculate the efficiency of the motor.
u(‘v\ QN'QL'A")‘

o 0
e; L\(\F\(‘j Yot entrry J;& ¥R
7.
¥ s T8 70.4

P e
efficiency = Z Pl ‘

N / ResultsPlus
/\‘- Examiner Comments

The formula here is correct however the candidate has assumed that
the 'rest' of the 11.0J is the useful energy output, rather than the
intended 3.2 J. This means that the substitution (and hence the
evaluation) is incorrect. This response was awarded 1 mark.
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(c) A joulemeter measures the amount of energy transferred electrically to the motor
as the motor lifts the load.

The joulemeter displays a reading of 11.0J when the load has gained 3.2 of
energy in its gravitational store.

(i) Calculate the efficiency of the motor.
(3)

useful ehergy out pyt

e £ x 107.

Q{{'i(iEnc\j <

ot g energy  Output

Q{'Fiﬂifh(jr X 100 7-7-‘:1-1”-

11.0

efficiency = ... 2947 o

N

%Resultsplus
Examiner Comments

This candidate did everything correctly however they have made an
error in using the unit for energy, rather than using the percentage
sign, %. 2 marks awarded.
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Question 3 (c)(ii)

Candidates find describing energy challenging. For this item, we wanted the idea that energy
must be conserved as well as an indication that the candidate knew how it applied in this
context.

(ii) Justify why 7.8) of energy must be dissipated into the thermal store of the

surroundings as eJoadl lifted.
\0'\0\

\S

................................................................................... ’l%\)w ms...@:.gc\ ot Hermwal
........%)C.Q(.,.C ............................................................................................................................................................................................................................................

\( -/ ResultsPlus

/\ Examiner Comments

This candidate has concisely explained that they know energy has been
conserved with a comparison between the 11J, 3.2) and 7.8). They have
contrasted useful with wasted energy which has to equate, in total, to
11J. 2 marks awarded.
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Question 3 (c)(iii)

Sankey diagrams can be challenging to draw, which is why a grid was supplied for this
paper's question on them. Typically, a Sankey diagram has at least two arrows, one of which
points to the right showing the useful energy output.

The second arrow was supplied to the candidate so here, we were interested in the 'useful’
arrow only. This arrow needed to point to the right and have a correct label, which many
candidates did not manage successfully. The last mark was for the correct width which
candidates did significantly better at.

(ili) Diagram 2 is an incomplete Sankey diagram.

Complete the Sankey diagram to show the energy tra\ﬁsferred by the motor.
\ ‘ (3)

) |

FH

HH bo Hig v

.-_:4[-! - af ' h\b&f

input : X

energy

1
I\

- T40%] wasted output
It energy

"ResultsPlus

Examiner Comments

This candidate has done well, getting the width and direction of the
right hand arrow correct. Unfortunately the arrow is incorrectly
labelled.
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(iii) Diagram 2 is an incomplete Sankey diagram.

Complete the Sankey diagram to show the energy transferred by the motor.
(3)

input
energy

1 ﬁw L
wasted output
energy

ResultsPlus

Examiner Comments

This candidate has been very successful in getting the direction and
label correct. Unfortunately the width of the arrow is incorrect, having
a width of 9 little squares as opposed to 8.
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(iii) Diagram 2 is an incomplete Sankey diagram.

Complete the Sankey diagram to show the energy transferred by the motor.

(3)

1

1.07 [Mnput

energy

el
walsted t;u{put
energy
3.8

ResultsPlus

Examiner Comments

This candidate has been completely successful. The right hand arrow is

completely correct. The curvature of the downward arrow wasn't taken

into account, however this candidate has done an excellent job of
maintaining the correct width here too.
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Question 4 (b)

A large proportion of candidates scored well here. Many demonstrated their knowledge of
field lines, including that the field lines must be labelled as going from N to S and that they
connect the two poles.

(b) Diagram 1 shows a bar magnet.

Diagram 1

Draw magnetic field lines on diagram 1 to show the shape and direction of the
magnetic field around the bar magnet.

A

N ( ResultsPlus

/\ Examiner Comments

This candidate has made a good attempt at the field line pattern.
Unfortunately at the S pole end there are a couple of field lines that
either cross or join up. 2 marks awarded.
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(b) Diagram 1 shows a bar magnet.

Diagram 1

Draw magnetic field lines on diagram 1 to show the shape and direction of the
magnetic field around the bar magnet.

N\

%\ ResultsPlus
Examiner Comments

Although the diagram is slightly simpler than the previous exemplar, it
is a shade clearer. There are no overlapping lines and all lines have
been labelled with arrows correctly. 3 marks awarded.
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Question 4 (c)

Many candidates realised that the question required understanding of the properties of the
material steel. Most decided, correctly, that this was about steel's magnetic properties yet
could not quite find the right technical language to score both marks, with most candidates
scoring 1 mark.

(c) Some bar magnets are made of steel.

N -/ ResultsPlus

\

/\A Examiner Comments

The candidate scored a single mark here for the reference to steel
being magnetic. The comment about a high melting point is irrelevant.

J

(c) Some bar magnets are made of steel.

Explain why steel is a good material for making bar magnets.
(2)

e LI TOOONRARCONY . mrdmo\mngmxmsmrdnmgneﬁsebw
LA hord A demagnetise. ki Wark Qs 4 magretr foc o long time,

\

/\A Examiner Comments

This candidate has plenty of evidence that they understand the
concepts here. The statement at the beginning, that the steel is
"magnetically hard" would have scored both marks. The candidate has
gone on to explain what that means ie that it's magnetisable and that
the magnetism is retained for some time.

N -/ ResultsPlus
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Question 4 (d)(i)

This item tested knowledge of the left-hand rule. Large numbers of candidates got this
correct although there was a minority that got the direction exactly backwards. A much
smaller number of candidates drew either only field lines alone or misunderstood the
question.

(d) Diagram 2 shows a cross-section through a wire placed between two
magnetic poles.

The direction of the current in the wire is out of the page.

AJ

Diagram 2

() Draw an arrow on diagram 2 to show the direction of the force on the wire
due to the magnetic field.

Assume that the magnetic field is uniform.

N { ResultsPlus

Examiner Comments
This candidate has made a valid attempt at drawing the combined
magnetic field present when there is a permanent uniform field and a
field from the current carrying conductor. We treated these as
‘construction' lines and focused on the large arrow pointing to the
right. 1 mark scored.
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\@})lagram 2 shows a cross-section through a wire placed between two
magnetic poles.

The direction of the current in the wire is out of the page.

‘ wire

P s
o

Diagram 2 .
" /

(i) Draw an arrow on diagram 2 to show the direction of the force on the wire
due to the magnetic field.

Assume that the magnetic field is uniform.

-
\&\ ResultsPlus
Examiner Comments

This candidate has correctly shown the direction of force on the wire,
hence scoring both marks. It was not necessary to draw the force
coming from the wire, although many candidates did that.
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Question 4 (d)(ii)

Candidates remembered this portion of the specification very well, choosing either to
describe the two different factors that affect the size of the magnetic force, or, alternatively,
select one factor and then describe how that factor could be changed experimentally.

(d) Diagram 2 shows a cross-section through a wire placed between two
magnetic poles.

The direction of the current in the wire is out of the page.

‘* wire .44*

Dhgnm 2
(i) Draw an arrow on diagram 2 to show the directbn of the.force on the wire
due to the magnetic field.

Assume that the magnetic field is uniform. -

(il) State two changes that could be made that would decrease the magnitude of
the force on the wire in diagram 2.

(2)

\( / ResultsPlus

/\ Examiner Comments

This candidate chose to focus on reducing the strength of the magnetic
field and went into more detail about how that could be achieved. 2
marks awarded.
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(d) Diagram 2 shows a cross-section through a wire placed between two
magnetic poles.

The direction of the current in the wlreééaffhe page.

<——‘ wire

Diagram 2
() Draw an arrow on diagram 2 to show the direction of the force on the wire
due to the magnetic field.

Assume that the magnetic field is uniform.
(2)

(i) State two changes that could be made that would decrease the magnitude of
the force on the wire in diagram 2.
(2)

1. Reduce. the.. madm}mle ...... OF B Led 1o

/\; .

% ResultsPlus
Examiner Comments

Just as legitimately, this candidate chose to state the two different
factors that could reduce the size of the magnetic force on the wire. 2
marks awarded.

N J
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Question 5

The Doppler effect and how it arises has been examined several times since it was included
in the specification for first examination in 2019. Candidates used previous mark schemes
well to rehearse the required technical language. Significant numbers of candidates correctly
identified the logical steps, although fewer remembered to include reference to the wave
equation (v =f x A) and that the speed of the waves were unchanged.

Some candidates lost marks even if their explanation of the Doppler effect was complete.
The question specifically asks for comments about the driver's experience.
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5 Acaris travelling in a straight line along a road. The car passes a person standing at

the side of the road.
ﬁ

Before passing the person, the driver of the car presses the car’s horn. The horn
makes a loud sound of constant frequency.

The horn continues to make a sound until after the car has passed the person.
Discuss the differences in the frequencies of the sound heard by
the driver of the car

the person at the side of the road

®

............................ 3\'1“5*“"‘”“*‘5150 ‘(med&uzw@wt@h
Sowuwnd .
(Total for Question 5 = 6 marks)
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¢ 4 ResultsPlus

/\ Examiner Comments
In this exemplar, the candidate explains the effect on the frequency
observed by the person at the side of the road. They complete this
well, only missing out the step about a constant wave speed.

Unfortunately they have made no reference to the frequency
experienced by the driver. Early on in this response the candidate
mentions constant frequency, which is stated in the question and is
true (the horn continues to emit at a constant frequency). The
candidate does mention about constant volume, which is true yet not
the instruction in the question. 5 marks awarded.
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5 Acaris travelling in a straight line along a road. The car passes a person standing at
the side of the road.

( ()

Before passing the person, the driver of the car presses the car’s horn. The horn
makes a loud sound of constant frequency.

The horn continues to make a sound until after the car has passed the person.
Discuss the differences in the frequencies of the sound heard by
« the driver of the car

+ the person at the side of the road

Gl e Sounal envea.. el e ..o .. Cante.t freapenty .
\"MU-GOV\

Pgﬁe@rmwmjw ........ WIVR By Bt tamane. Aser hosetw, £ 59 M

pensa.on ke Stde of  Waenced Yo e lalghec.. »@ih:«..‘n, ....... b e

e talil bese Mo Semne . piron 8 He Woan sl e e AS—

d MSQW‘ ety

MSMLL‘%Q&YQ.Q(MM ...............

2 ffOMMO\(\WL\L\’u«‘a\ ....................

............... m,‘x’rw‘\\mvcxavﬂ’”ﬁf\hh"\«\m ou&,c\;wwtﬁ
s the Swwe (Total for Question 5 = 6 marks)
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N / ResultsPlus

Examiner Comments

This candidate has answered the question fully and as a result has
scored maximum marks. Right at the bottom of the response, they
refer to the driver's experience and why the pitch is constant, ie due to
there being no relative motion between the driver and the horn.
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Question 6 (a)

This experiment is mentioned in the specification and as such, most candidates have either
seen this procedure or completed it themselves. Many candidates remembered the majority
of the symbols although some confused the variable resistor with a thermistor. Some
candidates also put the voltmeter in parallel with the incorrect component.

6 A student investigates how the current in a 60 Q resistor varies with the voltage
across the resistor.

(é) The student has access to this equipment
« 12V battery v/
+ ammeter and voltmeter \/
«  60Q resistor.””
« variable resistor v

. switch
/

+ connecting wires
Draw a circuit diagram to show how the student could connect this equipment to
carry out the investigation.

L/C 600
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A

/ ResultsPlus
A

Examiner Comments

This candidate has fulfilled all of the requirements for this item, except
that they have drawn a thermistor instead of a variable resistor.

-

Mé ResultsPlus
R

Examiner Tip
Learn the circuit symbols as well as you can.
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6 A student investigates how the current in a 602 resistor varies with the voltage
across the resistor.

(a) The student has access to this equipment
« 12V battery
« ammeter and voltmeter
«  60Q resistor
« variable resistor
« switch
+ connecting wires

Draw a circuit diagram to show how the student could connect this equipment to
carry out the investigation.
(4)

1o

GO e

n

w\\,ﬁ Ry ces

» ResultsPlus

Examiner Comments

This candidate has got all of the circuit symbols correct and also has
the meters in the right place.
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Question 6 (b)

Physics is a practical subject. This item focuses on the steps a viable method should include
to complete an investigation into the current-voltage characteristics of a component. Most
candidates scored some marks but progressively fewer scored 3 or 4 marks.

(b) Describe a suitable method the student could use for this investigation.

¥ \ / ResultsPlus

\

/\ Examiner Comments
This candidate has included the minimum required information to
complete the method. However, there are no indications of how to get
the best quality data.
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(b) Describe a suitable method the student could use for this investigation.
(4)

. Connect dl Y equipmant -

.............................................. h"mm@nmo,>wtd\am‘m\ﬂemm

B T T
............................. et Ao method  wabivg sare o ivarease

.................................................................. eristance. A tue Lowlabe  Yesistor
................................................. yocualy:

Examiner Comments

By contrast this candidate has adopted a 'bullet point' approach and all
of the information the previous candidate mentioned is here too.

The candidate has gone further by mentioning how to get the required
results ie if they were doing the investigation what would they do.
Unusually, this candidate has also remembered to switch off the circuit
between values and to mention what must happen to get a range of
voltage and current readings. All 4 marks awarded.

A ResultsPlus
\

) Examiner Tip
Practice and plan how you would perform each detailed step of all of
the practicals mentioned in the specification. There are twelve denoted
with a 'P', plus the focus of this question.
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Question 6 (c)(i-ii)

Throughout this question, most candidates realised that the current would be lower for the
circuit with the highest resistance. There were some excellent fully correct answers, although
some candidates could not reconcile their (correct) instinct with the correct underlying
physics or how the graph should look. Graphs with negative gradients were common for that
reason.

c) Complete the current-voltage graph by drawing a line that shows the
‘ expected results of the investigation.

(3)
0.30
0.20 v 4
Current
inA
0.10
0.00
0 2 4 I 6 8 _ 10 12 26
Voltage inV
‘1 9 2.3 V‘m .
-l ¥ Wy V= 3
(o L ¥co
2 G =l
6° -
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(i) The student repeats their investigation with a 120Q resistor.

Explain how a current-voltage graph for a 120Q resistor compares with the
current-voltage graph for the 602 resistor.

Ure;«d’aace ncvenses a»J qufWe S'{'a45 -tﬁe Soume Ca.mm‘f yadluce
fo. T the wiﬁe Jm?;\-lke Jm((eu‘f Ts Vw&‘;w whicl mepw

less cument T As Some VOH’WQ Com *wt to -fhe éo_q_
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" / ResultsPlus

Examiner Comments
This candidate scored well on this question throughout. The graph in

QO06(c)(i) was very nearly perfect however the line missed the cross
they had placed at the correct point. 2 marks.

The explanation in Q06(c)(ii) is very convincing, aided by the sketch at
the bottom of the page.

“\ ResultsPlus
\ Examiner Tip
Candidates can make short work of this type of 'explain how' question
by spotting which equation is relevant, then explaining what the effect
is on one variable by changing the other. In doing this, mentioning
which variable is constant (here the voltage - by comparing the
currents delivered at the same voltage with the two different resistors)

and then what effect this has on the graph.
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(c) () Complete the current-voltage graph by drawing a line that shows the

expected results of the investigation. ,

(3)

ot
0.30
0.20
Current
inA
0.10
0.00
0 2 4 6 8 10 12
Voltage inV
o y -
yi= TH V- IR A
§ M
AT % o TV
(i) The student repeats their investigation with a 120 resistor.

Explain how a current-voltage graph for a 120Q resistor compares with the
current-voltage graph for the 60 resistor.

(3)
A Qo WD\ruge Gl Cor e \20 feainve weoll Lave o

. MCMM dcu«-ué
.............. Leas.. S8%p.. Yrmdiant.. MA have. M..,..W..\A:%ﬁﬁ.....ku.ft......(ﬁav‘v.k......(_'ormP

oS V:;T)‘e.o‘nd J:. lé
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NV / ResultsPlus

/\ Examiner Comments
QO06(c)(i) is on the right lines, however the gradient is too steep. The
candidate has not used the data available to them correctly, if at all. 2

marks.

In contrast to the previous Q06(c)(ii), this candidate's explanation is not
as convincing. There is a reference to the right equation however the
relevance to the graph is jumbled. The candidate has, however,
grasped the correct change in gradient and that this is caused by a
lower current for a higher resistance. 2 marks awarded.
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Question 7 (a)(i)
Most candidates correctly remembered a unit of radioactivity relevant to count rate.

7 Protactinium is an element with several different radioactive isotopes.
(a) Protactinium-234 has a half-life of 6.7 hours.
A sample of protactinium-234 has an initial activity of 800 units.

(i) Give a suitable unit for activity.
(1)

..... TR~

.\“

N { ResultsPlus
/\ Examiner Comments

The unit 'kBq' is perfectly acceptable even though it is not the base SI
unit ie the becquerel.

(N J

-

T4\ ResultsPlus
<\

Examiner Tip

Take time to learn the Sl units relevant to the course.
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Question 7 (a)(ii)

This challenging question brought together ideas about half-life and graphical skills.
Perfection was not required for full marks as the candidates needed to construct at least two
data points and remember the shape of the curve.

Many candidates got at least 1 mark and the majority gained 2 marks.

(i) On the axes below, sketch a graph for the decay of the sample of
protactinium-234 during its first three half-lives.

(3)

800
600
Activity
in &/ 400
200
— - 3
0
0 5 10 15 20 25

Time in hours

b
ResultsPlus

Examiner Comments

This candidate clearly understood the concept of half-life as they have
correctly found three correct points on the graph, hence scoring 2
marks. The only concept they have missed is that this graph should be
a curve as the rate of decay is continuous.

T4\ ResultsPlus

) Examiner Tip

Think carefully about the graphs you might have encountered during
your studies and how questions about them may be similar yet in a
different context.

\
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(i) On the axes below, sketch a graph for the decay of the sample of
protactinium-234 during its first three half-lives.

(3)

800 7

600
“‘"me'f: 400

200

11 -
O L]
0 5 10 15 20 25

Time in hours

_‘ResultsPlus

Examiner Comments

This candidate has determined the starting point and the activity after
both one and two half-lives. The difference here is that the candidate
has completed a smooth curve, certainly between the three (and

possibly four) important data points. The candidate had done enough

for us to not penalise the possible double curve towards the end. 3
marks.
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Question 7 (a)(iii)

Those candidates that remembered the properties of the beta particle correctly tended to get
both marks in this relatively straightforward item.
(iii) When protactinium-234 undergoes beta (f°) decay it becomes uranium-234,

The incomplete nuclear equation shows this process.

o PR e ) R

43 N

Complete the nuclear equation to show the beta decay of protactinium-234.

Write your answers in the dashed boxes.

\( / ResultsPlus

« Examiner Comments

While this equation balances, the lack of a minus sign on the beta has
meant the candidate can't get the first or second mark.
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Question 7 (b)(ii)

Many candidates were able to demonstrate their knowledge of background radiation by
recalling the need to take a background count and then subtracting it from the overall count
to get the count from just the source. Rather fewer candidates mentioned the need to take
the background count with no other sources present, however they might have worded it.

(i) The student’s method does not allow for background radiation.

Describe how the student’s method should be modified to allow for
background radiation.

Lo

N -/ ResultsPlus

\

/\A Examiner Comments

Two of the marking points on the mark scheme are clear. The third
marking point here was the acceptable idea of measuring background
away from the source. 3 marks.
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(i) The student’s method does not allow for background radiation.

Describe how the student’s method should be modified to allow for
background radiation.

y
Examiner Comments

Although the source is kept in a lead box before and after use, putting

everything in a lead box would prevent the student from taking a
background count at all.
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Question 7 (b)(iii)

Most candidates remembered that taking repeat readings is standard experimental practice.
A reasonable majority of candidates went further to explain what they would do with those
repeats, either calculating a mean or, more unusually, being able to spot anomalous results.
Given the random nature of radioactive decay, either approach was acceptable.

(iif) Describe how the student’s method could be modified to improve the
reliability of the results.

(2)
Yoo werove  Be  ceVlabilihy o af. the . Cemolbe
1 P ehndent. ... elould. ... vesk . Yo ... % elemeabs. .

N { ResultsPlus
/\ Examiner Comments

The candidate has the idea here of repeating the readings, scoring 1
mark. The idea of determining a mean or identifying anomalies is not
present, however.

4\ ResultsPlus
D

Examiner Tip

Merely repeating results is never enough in experimental work.
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Question 7 (b)(iv)

The first and third marks were more straightforward for candidates to access. Many
remembered that the principal way of identifying alpha radiation is its inability to penetrate
through a sheet of paper or a few mm of air. The somewhat less accessible mark was for
appreciating how to eliminate the possibility of gamma or beta radiation coming from the
source. This was achieved by reference to both the aluminium and the lead and that the
count rate didn't change much in the presence of either of these materials.

(iv) Evaluate the data from the experiment to conclude the type of radiation
emitted by protactinium-231.

(3)
> N0

angl.,.50... L% the... badymmd.,.admtxbn .......................................................................
' : o} alka.r '

N / ResultsPlus

Examiner Comments

This candidate has made a logical deduction that the remaining count
rate when the paper, aluminium or lead is present must be due to
background radiation. This eliminates the possibility that the source is
emitting beta of gamma radiation. All 3 marks scored.

T4\ ResultsPlus
ey

Examiner Tip
For this type of source identification, consider each of the three types
of radiation, rather than just the evidence that supports the presence
of the most likely type.
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(iv) Evaluate the data from the experiment to conclude the type of radiation
emitted by protactinium-231. 3)

o PR K rodiation- The.. radiation emvtted..is.. X udiation..
Bouse_the_ differoncebetwsen the cowm withuil materrals and.
the @urt. wih o sheat. of papor 15 S0 by Whih means.paper.
..ean.. 81'0]7 mostz_of_ethis. type ot adiatin. ..
.......... X Yadation. is. weakly penetmie..ond. It (an.be. stoped. by ya,?er
Stk Dok So the yadition emiteel Vs X Yediation. ... ..

- \ —
</¢< ResultsPlus
Examiner Comments

This candidate did not exclude the possibility of beta or gamma
radiation so scored 2 marks only.
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Question 8 (a)

This item tested knowledge of the required practical to investigate the stretching of a spring.
When performing this experiment, it can be useful to demonstrate what happens to a spring
when it is overloaded and thus plastically deformed. Most candidates correctly calculated the
original length with the majority also stating a valid extension to demonstrate understanding
of elastic behaviour.

8 Diagram 1 shows a set of masses attached to a spring, which is suspended from
a support.
support

spring

masses

(a) Aftérthesmasses are added, the leRgtWGFthespringisiaGom.
The student measures the extension of the spring as #Sem

(i) Calculate the original length of the spring.

(1)
alet masses = 4.boum

exrnsion = “'Sw

4.6 - U8 - 3lem original length = .......2: .. cm

(i) The student removes the masses and notices that the spring does not show
elastic behaviour.

Predict a value for the new length of the spring after the masses have
been removed.
(1)

new length of spring = LA cm
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N / ResultsPlus

\

/'\A Examiner Comments

This candidate correctly calculated the original length of the spring. In
QO08(a)(ii) they did not spot the instruction that the spring "does not
show elastic behaviour".

Examiner Tip

24\ ResultsPlus
<\

Think about which item on the specification is being tested.
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Question 8 (b)(i)

Most candidates scored at least one mark on this item, predominantly for spotting the
non-linearity of the graph. Many candidates also inferred that this meant that the speed
wasn't constant, without possibly mentioning explicitly that the gradient of this graph gave
the speed.

The distance-time graph shows how the distance between the top of the masses
and the support changes with time as the masses vibrate.

A

Distance

Time

(i) Explain how the gradient of the graph shows that the masses accelerate as
they vibrate.

(3)

N

¢ { ResultsPlus

/\ Examiner Comments

This candidate has scored 2 marks, as did many candidates, for
recording that the distance-time graph is not linear and that this
implies non-constant speed. There is no explicit mention of the
gradient, however.
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The distance-time graph shows how the distance between the top of the masses
and the support changes with time as the masses vibrate.

A

Distance

Time

(i) Explain how the gradient of the graph shows that the masses accelerate as
they vibrate.

(3)
T Rpaditnt w6 = 30ed SWc Quadiewt is. Cacalated by

LI ovY  gwn Wiy A a\se  ONStGnG owed tvaR

e P Soacd QuciRasey Ovd Macreasty Gy fway  ASsK S
WWM&PMsmﬁm%xhuwpnsMQ

R nmm ole_eam Cuve e aeditt 15 2e0 andl e

" m:l‘ Salh +.vra manN. sl A

[ P 1u‘.l Ap.p.n_u-n.Lll P

A
ResultsPlus

Examiner Comments

This candidate, in contrast, specified that they knew that the gradient

of a distance-time graph yielded the speed. The rest of the response is
very detailed and easily scored all 3 marks.
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Question 8 (b)(ii)

Virtually all candidates drew a cross to show a point where the speed was zero. Rather fewer
labelled the majority of the points and very few candidates labelled all of the points. The
most likely omitted point was the one right at the start.

The distance-time graph shows how the distance between the top of the masses
and the support changes with time as the masses vibrate.

A

Distance

»
Time
* (i) Explain how the gradient of the graph shows that the masses accelerate as
they vibrate.
(3)
........................................ memxe et n (st 0 the P awd—em Which ...

to
'r Ll dhen || elennin T Qo down. . ondl igpest

(i) Add crosses (X) to the distance-time graph to show all the times when the
masses are not moving.
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\

/ ResultsPlus
PR

Examiner Comments

This candidate was one of many that did an excellent job of identifying
all but one of the points where the speed was momentarily zero. 1
mark only.

Examiner Tip

T4\ ResultsPlus
<\

Check graphical work carefully.
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Question 9 (a)

A very large proportion of candidates scored the first two marks in Q09(a)(i). The
predominant reason for not scoring all three marks was not evaluating the rearranged
expression.

In Q09(a)(ii), many candidates selected the correct formula (for which there was not a mark)
yet struggled to, or didn't, substitute the values in the correct places. This is a formula that
candidates and centres could rehearse more effectively.
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9 The driver of a racing car makes a pit stop during a race to change the tyres on the
racing car.

The area where the tyres are changed is called the pit lane.

(Source: © Hafiz Johari/Shutterstock)
(a) Before entering the pit lane, the speed of the car must decrease for safety reasons.
() The mass of the racing car is 830kg.

The maximum braking force is 41 000 N.

Show that the maxlmum deceleration of the racing caris
approximately 50m/s”. T

(3)

$1000 N
23 2= 3’0h~/J"

—

(i) The racing car is travelling at an initial speed of 72m/s.

Calculate the minimum distance needed to decrease the speed of the racing
car from72m/sto 26 m/s,

N Lna| gpe o 3}

e (MT{T«‘ s?%o)z + ((2xac x Jp-t@
Fom| o 2b 3.

gistance = ...
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N / ResultsPlus

Examiner Comments

In Q09(a)(i), the candidate has provided the minimal solution for
achieving the first two marks. They have not evaluated their expression
to more than 2 significant figures so cannot achieve the third mark. 2
marks scored.

The formula quoted in Q09(a)(ii) is incorrect - there is a missing power
of 2 on the final speed which meant this candidate was unlikely to
score any marks.
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9 The driver of a racing car makes a pit stop during a race to change the tyres on the
racing car.

The area where the tyres are changed is called the pit lane.

(Source: © Hafiz Johari/Shutterstock)
(a) Before entering the pit lane, the speed of the car must decrease for safety reasons.

() The mass of the racing car is 830kg.
The maximum braking force is 41 000N.

Show that the maximum deceleration of the racing car is
approximately 50m/s’

C-ma

A= = 41 4wls” 2 som

(3)

(i) The racing car is travelling at an initial speed of 72m/s.

Calculate the minimum distance needed to decrease the speed of the racing
car from 72m/s to 26m/s.

14270+ 2X 508
¢ = w50 -150b

(3)

distance = .#FQX" m
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Y / ResultsPlus

Examiner Comments

This candidate has provided a perfect response in Q09(a)(i). Q09(a)(ii)
has also gone well - they have substituted the given variables into the
correct equation and arrived at a negative answer. We ignored this as,
by implication, they had defined the deceleration to be the positive
direction.

4\ ResultsPlus
\ Examiner Tip
Attempt to justify why you would ignore a negative value if you were

expecting a positive value.
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Question 9 (b)

Energy stores and energy transfers rank amongst some of the more challenging concepts on
the specification. There are two alternate descriptions to any question about this topic, which
the mark scheme reflects. In either case, a valid response should include not only the store
or type of energy but also which object possesses it. Many candidates lost marks because
they referred to the idea that kinetic energy turns into thermal energy or heat without
mentioning either the car or the brakes. The nature of the transfer itself should also be fully
described, as laid out in the third marking point on the mark scheme. This can be done either
by mentioning one of the transfers on the specification or by being specific about which force
is doing work.

(b) The racing car slows down using its brakes.
The brakes work using friction.
The brakes become very hot when the racing car slows down.

Using ideas about energy, explain why the brakes become hot.
(3)

................ DW(ﬁbhﬁb”\kQchﬁwdmww/«
............... and” Some. of the erergy trancfors to.

Y / ResultsPlus

Examiner Comments

This response scores 1 mark for being clear about friction doing work.
There's no mention of kinetic energy or its reduction for the car. There
is @ mention of thermal energy however no indication of which object
possesses that (extra) thermal energy.

Int GCSE Physics 4PH1 1PR 68



(b) The racing car slows down using its brakes.
The brakes work using friction.
The brakes become very hot when the racing car slows down.

Using ideas about energy, explain why the brakes become hot.
(3)

\é\ ResultsPlus
Examiner Comments

This candidate's answer is well constructed and covers all of the
marking points. By itself the first sentence is insufficient for all three
marks. The candidate makes it clear in the second sentence that they
understand that the kinetic energy of the car has decreased. 3 marks
scored.
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Question 9 (¢)

There were plenty of marking points available, so candidates had lots of scope for scoring
marks by writing something valid. As a result, the majority of candidates scored at least one
mark, with a significant fraction scoring both marks.

(c) The tyres of the racing car also get very hot during a race.
A mechanic has to handle the hot tyres during the pit stop.
They wear protective gloves which have several layers of insulating materials.

Explain how the layers of insulating materials in the gloves reduce the risk of the
mechanic burning their hands on the hot tyres.

N / ResultsPlus

/\ Examiner Comments

Whilst being quite brief, this response is still worth 1 mark. The
candidate has interpreted the data in the question and said something
sensible about it.

T\ ResultsPlus
R

Examiner Tip

If you are stuck, start by writing what you know about the topic of the
question that may be relevant.
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(c) The tyres of the racing car also get very hot during a race.
A mechanic has to handle the hot tyres during the pit stop.
They wear protective gloves which have several layers of insulating materials.

Explain how the layers of insulating materials in the gloves reduce the risk of the
mechanic burning their hands on the hot tyres.

(2
insuloting.... materiols......i5.....pagr..... conductor, So *'s  hard
....... Jcojcmnsfcrfjwmlenerggb&Conduo{wnT}\elayeri
decrease.  the  chonce . of vibrode. Air_ ¥ in_ | ayers.
_______ 1sa|sapooroondmc+or

N

e
<¢\< ResultsPlus

Examiner Comments

This response easily scores 2 marks. The candidate has made clear
reference to conduction throughout, taking into account the thermal
properties of both the insulating material and the air that is trapped
between the layers.
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Question 10 (a)

Virtually all candidates reproduced the formula from the additional sheet correctly. A large
majority also achieved a correct calculation for the pressure difference due to the water.
Some candidates found the conversion to kPa a challenge and rather more found getting the
two pressures involved into the same unit beyond their skill at the time. At this late stage in
the paper, unit conversions are quite likely.

10 A dam is a structure designed to hold water in a reservoir.

dam

(@) The water in the reservoir has a depth of 35m.

(i) State the formula linking pressure difference, height, density and g.

(1)

Pessurt. dMeane = Wil x deardt X agaivoind Vsl Qe §\

(i) Atmospheric pressure at the surface of the reservoir is 100 kPa.

Va

Calculate the total pressure at the bottom of the reservoir.

[for water, density = 1000 kg /m’]
(3)

Fz%xpx%
P=230% [000¥ 4%

P= 43 00
ﬁfﬁ%ﬁk@m

Int GCSE Physics 4PH1 1PR 72



N / ResultsPlus

Examiner Comments

This candidate produced an excellent response. The formula is correct
in Q10(a)(i). The only flaw in Q10(a)(ii) is that they did not add on the
atmospheric pressure - an extra 100 kPa - to find the total pressure.
The use of 9.8 N/kg is acceptable (as was 9.81) although not the value
of g given on the paper.
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10 A dam Is a structure designed to hold water in a reservoir.

dam

(@) The water in the reservoir has a depth of 35m.

(i) State the formula linking pressure difference, height, density and g.

m

etk%? %3

(i) Atmospheric pressure at the surface of the reservoir is 100 kPa.
Calculate the total pressure at the bottom of the reservoir.

[for water, density = 1000kg/m?]
(3)

% =120 =BG ¢ oo g lo

2= 350100

pressure = ... »oI0O kPa

N_

%Resultsplus
Examiner Comments

This candidate added the atmospheric pressure yet unfortunately did
not have both pressures in the same unit before adding the two
together.
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10 A dam is a structure designed to hold water in a reservoir.

dam

(a) The water in the reservoir has a depth of 35m.

(i) State the formula linking pressure difference, height, density and g.

(1)

P =e3h

(i) Atmospheric pressure at the surface of the reservoir is 100 kPa.
Calculate the total pressure at the bottom of the reservoir.
[for water, density = 1000kg/m’]
P = 1000x10x 35 ™
= 3%0000Pa

= 350Pa

250 + 100 = 450kPa

pressure = ... 30, kPa

N

% ResultsPlus
Examiner Comments

This candidate has completed both parts successfully.
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Question 10 (b)

The large majority of candidates correctly quoted the formula and could substitute the
relevant values into it. Many then completed the manipulation correctly. More often than not,
it was assigning the unit or converting the kPa to Pa that presented a challenge to the
candidates.

(b) An underwater camera is used in the water reservoir.
The camera lens experiences a force of 430N at a pressure of 260 kPa.

(i) State the formula linking pressure, force and area.
(1)
P’é’55u @ = torc

areoe

(i) Calculate the area of the camera lens.

Give a suitable unit.
(4)

Lt 2
lbo/aov..__z_o— ~ LbS39 blghx tp ™3

areon

0.00165 m*X 1000
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N / ResultsPlus

Examiner Comments

The formula in Q10(b)(i) is clearly correct.

In Q10(b)(ii) the candidate has substituted and evaluated the correct

answer for the area of the camera lens. Since they have quoted the
pressure in Pa and the force in N, their answer will be expressed in mZ.
They have understood this yet decided to convert their answer into
cmZ. There was no need to do this. Fortunately they have done this

correctly by multiplying by 10 000.

Full marks awarded.

4\ ResultsPlus
\ Examiner Tip
Only do as much conversion as you need to get the answer in an

acceptable form. Never introduce more steps as that might be risky.
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Question 10 (c)

Most candidates scored a single mark because they understood that the pressure from the
water was greater. Many candidates made an attempt at explaining what course of action
should be taken, although some suggested reducing the depth of water even though this
route was excluded by the question.

(c) Sea water has a density of 1030kg/m’.

Explain how the design of the dam would need to be changed to hold the same
depth of sea water safely.

N / ResultsPlus

« Examiner Comments

In this response, the candidate has made clear their thinking that the
base should be wider. The reason for this is the increased pressure
from the sea water.

T4\ ResultsPlus
o\

Examiner Tip

Check the question to see whether there is an extra condition to
satisfy.
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Question 11

The style of question in Q11(a) requires the candidate to use the data in the table to support
or reject the given relationship. It isn't necessary to verify this for each row: a minimum of
two rows should be selected. Provided that the candidate reaches a conclusion that is
consistent with their evidence, the candidate should get maximum marks.

Q11(b) required the rearrangement of the given formula and then use of the candidate's own
constant and the distance from the question. Candidates either performed this task
seamlessly or they performed it poorly.
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11 The gravitational field strength of a planet decreases with increasing distance from
the planet.

The table shows the value of the gravitational field strength of Mars at different
distances from the centre of Mars.

4000 266
5000 1.70
6000 118
7000 0.87
8000 | 0.67
9000 0.53

(a) A student finds this formula in a textbook, which links distance from the centre of
a planet to its gravitational field strength

gravitational field strength x distance’ = constant

Use data from the table to justify this formula.

. TP U  qeow LT S Yudh .. S (5266,
LAk x 000l s WLTCO000 L g M grosiialind gk Seedt
S o33, Mme 0.51x. 9000 1 1890000, k... tW . GES  if

....... 0:87. 0.8 ,.2000" = *«,“Zopoo*kumm Sl
........ (Oalrm A s it ik Vit ol b
....... MU o SOOI AL s
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(b) Olympus Mons is the tallest mountain on Mars.

The distance between the centre of Mars and the peak of Olympus Mons

is 3410km.
Calculate the gravitational field strength at the peak of Olympus Mons.
gromita ionok part Tevemadt Comsr 3569000 (3)
dbrniCo
- 14 6609q
gravitational field strength= ... BT e, N/kg

N 4 ResultsPlus

Examiner Comments

For Q11(a), this candidate has either seen this style of question before
or understood what steps to take to score maximum marks. They have
calculated the constant for at least three rows of the table, even
though merely two rows would have been sufficient. Moreover, they
have come to a definite conclusion regarding how close these values
for the constant are to each other.

Q11(b) has also gone very well. The candidate has used the
relationship from Q11(a) and used the distance quoted in the question.
Upon rearranging the relationship, the candidate has successfully
calculated g at the top of the Martian Mountain.

81 Int GCSE Physics 4PH1 1PR



Paper Summary

Based on their performance on this paper, candidates should:

+ Either build or simulate circuits in which the number of components changes and note the
effect on the currents and voltages in or across those components.

+ Ensure, where possible, that they have either seen or performed the practicals named in
the specification.

+ Take note of the command word used in each question to determine how the examiner
expects the question to be answered, for instance whether to give a description or an
explanation.

+ Be familiar with the equations listed in the specification and be able to use them
confidently.

+ Structure multi-step calculations as simply as possible to facilitate checking at each stage.

¢ Practise structuring and sequencing longer extended writing questions.

+ Show all working so that some credit can still be given for answers that are only partly
correct.

+ Signpost working with words, it may help with structuring calculations clearly.

+ Be ready to comment on data and suggest improvements to experimental methods.

+ Take care to follow the instructions in the question, for instance when requested to use
particular ideas in the answer.
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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-
boundaries.html
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