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Introduction

This was the first Physics examination for the new International GCSE Single Award Science
qualification. Questions were set to assess candidates' knowledge, understanding and application
of Physics from all eight topics in the specification. The statements in these topics have been taken
from the Double Award specification.

* Topic 1 - Forces and Motion.

* Topic 2 - Electricity.

* Topic 3 - Waves.

* Topic 4 - Energy, Resources and Energy Transfer.
* Topic 5 - Solids, Liquids and Gases.

* Topic 6 - Magnetism and Electromagnetism.

* Topic 7 - Radioactivity and Particles.

* Topic 8 - Astrophysics.

The examination was written to assess across the full range of grades from 1 to 9. Consequently,
some questions were written to be challenging whilst others were designed to be more
straightforward and accessible. A range of different question types were included in the
examination such as objective and multiple choice, calculations and both short and long written
responses. Approximately 20% of the marks available in the examination were for candidates'
demonstrations of experimental skills and understanding.

Successful candidates were well-acquainted with the content of the specification and could recall
facts whilst applying their understanding to new and complex situations. They were competent in
performing quantitative work, could recall relevant formulae and rearrange these formulae to
obtain the correct answer. Successful candidates also showed evidence of undertaking all the
required practicals themselves and could produce detailed, coherent methods whilst recalling the
relevant results of these experiments.

Less successful candidates showed gaps in their knowledge of topics and either had limited
experience, or could not recall information from the required practical tasks. These candidates
often did not address the demands of the question and overlooked the importance of the
command words being used.
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Question 1 (a)

The majority of candidates could interpret the symbol for gallium-67 to extract the correct number
of protons and neutrons. A small number of candidates thought that the mass number gave the
number of neutrons and, therefore, only scored 1 mark.

Question 1 (b)

Most candidates struggled to explain why a gamma-emiting source would be effective as a medical
tracer. Less than half of all candidates communicated that it is the high penetrating ability of
gamma that makes it effective and only the most able went further to explain that this meant it
could be detected outside of the body.

(b) When gallium-67 decays it emits gamma radiation.

Explain why this makes it an effective medical tracer.

(2)

ResultsPlus

Examiner Comments

This candidate has given several properties of gamma
radiation, but has included its high penetration power to
score 1 mark.
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(b) When gallium-67 decays it emits gamma radiation.

Explain why this makes it an effective medical tracer.

ResultsPlus

Examiner Comments

This is an excellent response that scored 2 marks. The high
penetration of gamma radiation is referred to and
correctly linked to it being detectable outside of the body.

IGCSE Single Science 4SS0 1P
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Question 1 (c)

Candidates were required to apply their knowledge of isotopes in Q01(c) and most knew that
gallium-68 had more neutrons than gallium-67. Some candidates stated that gallium-68 had more
neutrons and protons, which was not given credit. Only the most able gave a further detail in their
description by recognising that gallium-68 has one more neutron than gallium-67.

(c) Gallium-68 is another radioactive isotope of gallium that can be used as a medical tracer.

Describe thedifference between the nucleus of gallium-68 and the nucleus of
gallium-67.

(2)

L.sbxag-e.f .........

ResultsPlus

Examiner Comments

This response received the first mark only.

(c) Gallium-68 is another radioactive isotope of gallium that can be used as a medical tracer.

Describe the difference between the nucleus of gallium-68 and the nucleus of

gallium-67.
(2)

___________________________________ C’ff’\umw\@g" 2 N OO B

i ANCART N CAAS. ... "(La-('\ .......... é:—m \,\M ........ ‘é> N A

ResultsPlus

Examiner Comments

This response contains the necessary additional detail to
be awarded 2 marks.
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ResultsPlus

Examiner Tip

When 'describe' is used as the command word the
examiner is looking for details to award more marks.
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Question 2 (a)

Candidates struggled with this application of x-rays and less than half chose the correct word to
complete these sentences.

Question 2 (b)

A large number of candidates thought that the patient was safe in Q02(b) because the film
absorbed the x-rays so they were not exposed to them. Other candidates thought that the
presence of the dentist in the room would affect the quality of the image produced by the x-rays.
Neither of these suggestions were given credit. A third of all candidates recognised that x-rays were
harmful and clarified this with an appropriate hazard, eg causing cell damage or cancer. Some
candidates knew that the dentist's exposure to x-rays would be far greater due to taking multiple x-
rays and these candidates were awarded the second mark.

(b) Explain why the dentist has to leave the room before taking the x-ray image but it
is safe for the patient to stay in the room.
(2)

rrasoe Why (o e avse

CKPOSCCS Loy DGt e adliablon,

___________ sore by vasiabion,

ResultsPlus

Examiner Comments

This candidate was awarded 1 mark for the correctly
named hazard of x-rays, but they did not fully explain why
the risk to the dentist is greater.
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(b) Explain why the dentist has to leave the room before taking the x-ray image but it
is safe for the patient to stay in the room.
(2)

“The c\an\us’c will he X pOS ed to the

YeXOus. o e.hmans’chw\thepq‘ae,r\‘:so
mx\,\\m\mm\LkSS&,fer

ResultsPlus

Examiner Comments

This candidate understood that the risk to the dentist is
greater due to their greater exposure, but fails to give a
hazard of x-rays. The response scored 1 mark only.

(b) Explain why the dentist has to leave the room before taking the x-ray image but it
is safe for the patient to stay in the room.
(2)

.......... 'ﬂ\l- dentis ¢ c@ﬂa’}ﬂf‘fg’ fokes J-rﬁfrfﬂnt‘m!ﬁiﬂm[ﬂvmﬁ

m,fﬂnfau&ﬁanﬁ"nf'vu!n/:ﬂnJﬂ:/nhmﬁ':_};yé‘ﬂﬁa/

fa;{my;ﬁf é..vesy. SAUL A ithl B0 ikt a..ase e, fatvet..

f&"é'c‘u&fﬂjﬁtiﬂf&ﬂ&fﬂwjfhmwf?""'Y-"ﬂ;;/ff-ﬁ/fnfﬁ
et #‘_gj Lim .

ResultsPlus

Examiner Comments

This response comprehensively answers the question and
was awarded 2 marks.

IGCSE Single Science 4SS0 1P 9



Question 2 (c) (i)

The majority of candidates knew the formula linking wave speed, frequency and wavelength. Some
candidates could not be given the mark due to expressing the formula as a triangle (useful for
revision, but mathematically invalid), or using non-standard symbols.

(c) The x-rays used have a frequency of 3.5 x 10"*Hz.

(i) State the formula linking wave speed, frequency and wavelength.

R

Wl

()

ResultsPlus

Examiner Comments

This response was not given any credit due to the use of
non-standard symbols.

ResultsPlus
Examiner Tip

If candidates are unsure which symbols to use they should
write formulae using words instead. Non-standard
symbols will not be given credit.

(c) The x-rays used have a frequency of 3.5 x 10"*Hz.
(i) State the formula linking wave speed, frequency and wavelength.

\VE= FxR
Wy ¢ gpeed = Rroqubne 4 ¥ waveleng?h .

(1)

ResultsPlus

Examiner Comments

This candidate has written the formula in words and in
symbols. Both versions are correct, so the mark was given.
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Question 2 (c) (ii)

More than half of all candidates did not gain any credit in Q02(c)(ii) due to using an incorrect
formula. The most successful candidates rearranged the relevant formula correctly and handled
the data given in standard form to obtain the correct final answer. A significant number of
candidates used their calculator incorrectly when dividing numbers in standard form and their
answers contained a power of ten error, limiting them to 2 marks.

(i) X-rays have a speed of 3.0 x 10®° m/s.

Calculate the wavelength of these x-rays.
(3)

Wave 'lrr',j“r\ = \Wave .S(?trd
FYtq,un'a r'j

- 2.0 xio0 ¥

R
16

2.5X10

:i’.!?X!oaL

ResultsPlus

Examiner Comments

This response scored 2 marks. All of the candidate's
working is correct but they have used their calculator
incorrectly when evaluating the final answer.

ResultsPlus

Examiner Tip

Candidates should be familiar with using their calculator to
process data given in standard form.

IGCSE Single Science 4SS0 1P
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W (3)

(ii) X-rays have a s E ISR
#,
Calculate the wﬂthese X-rays. %

=
3.0 ~ 10" _ 3coccocvn

wWwoOoNVe [« HMA =
s 3.5 <10
= 8.5% x 101
_R.DF X Lo
wavelength = 2.2 57 m

ResultsPlus

Examiner Comments

A fully correct solution that scored 3 marks.
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Question 2 (d)

Candidates who were awarded the first mark in Q02(d) most frequently referred to speed, or
transverse waves. Where this was not awarded it was due to the candidate simply repeating the
stem of the question.

The second mark was awarded more often. Most candidates remembered that x-rays have the

highest frequency. The mark was not awarded when candidates discussed the different uses rather

than properties. In some cases where wavelength or frequency was compared this was the wrong
way around, eg x-rays having a longer wavelength than radio.

(d) X-rays are electromagnetic waves.
Radio waves are also electromagnetic waves.

State one other similarity and one difference between x-rays and radio waves.

L e0gh N NN % FOYS

ResultsPlus

Examiner Comments

This candidate has given a valid similarity and difference to
score 2 marks.

IGCSE Single Science 4SS0 1P
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(d) X-rays are electromagnetic waves.
‘Radio waves are also electromagnetic waves.

State one other similarity and one difference between x-rays and radio waves.

(2)
similarity...... 80t slechomagneRe. . . woM........ e bonwvere | waves.
difference.... Radio  aves e wok  barwb\ where oy ¥rvay

ResultsPlus

Examiner Comments

This candidate has given an alternative, but equally valid,
similarity and difference to also score 2 marks.
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Question 3 (a) (i)

The majority of candidates knew the formula linking speed, distance and time. Candidates who
were not awarded the mark usually gave an incorrect rearrangement of the formula.

(a) (i) State the formula linking average speed, distance moved and time taken.
(M

D

ResultsPlus

Examiner Comments

Triangles such as this are a useful tool for revision and
rearranging formulae, but will not be awarded the mark

when the formula itself is requested. This response scored
0 marks.

(@) () State the formula linking ayg g ERRSATGISNCE VST

) AulSrance
6966& = —_——
clme

(1)

ResultsPlus

Examiner Comments

This response scored 1 mark.

IGCSE Single Science 4SS0 1P 15



Question 3 (a) (ii)

Most candidates were awarded at least 1 mark for reading a correct pair of values from the graph.
However, most candidates did not notice that the line on the graph did not start from the origin
and, therefore, were limited to a maximum of 2 marks. Most candidates understood that their unit
had to match the quantities used in their calculation, but a significant number of candidates
expressed kilometres per minute as km/m, which was not given credit.

(i) Calculate the average speed of the aeroplane during this part of its journey.
Give a suitable unit.
(4)
distan ed moved fYom 300 ko 700
dﬂ‘.ak{[{q =40 ":‘pa_;(,!:il_-—o_
O = 50
Time tolcen= o -320 = 30
average speed = ... T = unit ... & mfrﬂ

ResultsPlus

Examiner Comments

This response scored 3 marks. The candidate has read the
information from the graph correctly and used it to obtain
the correct value of speed expressed in kilometres per
minute. However, the symbols used are not acceptable
and the candidate was not awarded the mark for their
unit.

ResultsPlus

Examiner Tip

Candidates should only use symbols if they are sure the
symbols are correct.
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(ii) Calculate the average speed of the aeroplane during this part of its journey.

Give a suitable unit.

200 to 300 = LOOkm “
20 4o 60O = 30 AV g =-A)

LoO = 30

average speed =....... ‘3' ...... 3 ........... unit ... kn'l /mfnute

ResultsPlus

Examiner Comments

This response was awarded all 4 marks. In this response
the unit is correct as the candidate has written minutes as
a word, rather than using an incorrect symbol.

(i) Calculate the average speed of the aeroplane during this part of its journey.

Give a suitable unit.

400 bookm = | 50000 " (4)

A . w "4 . '. . _._;—"';o o S

Speed * .
30 mMins

%A

Z_LEQ_Q_QP "o averagespeed=... 2222 . .. unit.m./5..
goo, | R gl
ResultsPlus

Examiner Comments

This response also scored all 4 marks. The candidate has
unnecessarily converted the units of the quantities into

metres and seconds, but their given unit is consistent with
these.

IGCSE Single Science 4SS0 1P
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< ResultsPlus

Examiner Tip

When given the opportunity to include their own unit with
a calculation, candidates should keep their working as
simple as possible and only convert units if absolutely
necessary.
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Question 3 (b)

Q03(b) was answered poorly by a significant number of candidates who misinterpreted the
question and did not actually refer to pressure in their answers. Other candidates thought that
temperature and pressure had an inverse relationship and, therefore, stated that the pressure
would decrease. The more successful candidates understood that the pressure would increase as
the height decreased and the most able candidates could offer some reasons as to why this
happened. These candidates often referred to the speed of air particles increasing as the
temperature increased, but the idea of them colliding more often with the aeroplane was rarely

seen.

(b) During the flight, the height of the aeroplane decreases.

As the height of the aeroplane decreases, the temperature outside the aeroplane
increases.

Explain how the air pressure outside the aeroplane changes as the height of the

aeroplane decreases.
(3)

F\S%\’Wh%%k%ﬂ&nﬂfwimm, ...... tha.....
})Clmg{fe&}w&QHLW.TLQFLRW;*MQ«W‘\-M-"Surtmﬁ'fulod .......
Lo 0L ot ISRk ..... ettt ..t .. POLXYASMALL 0 A M

ResultsPlus

Examiner Comments

This is a high level response that was awarded 3 marks.

The candidate knows that the pressure will increase and
goes further to give a comprehensive explanation as to

why this happens.

IGCSE Single Science 4SSO 1P 19
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Question 4 (a)

Q04(a) discriminated well and most candidates were able to score at least 1 mark for recognising
how the energy stores of the magnet differed from when it was at the top of the shaft.

Question 4 (b)

Very few candidates were able to score both marks in this question. Although most candidates
understood that the other force acting on the magnet should be downwards, the name of this force
was not well known. Many candidates simply labelled it as 'gravity', which was not given credit. Only
the most able candidates understood that the forces on the magnet should be balanced and,
therefore, that their downwards arrow should be the same length as the upwards arrow.

(b) This is a diagram of the toy shown in photograph 1.

magnetic
repulsion force
A

magnet B

G o nak
fad

magnet A

One of the forces acting on magnet B is shown.

Draw another labelled arrow on the diagram to show the other force acting on
magnet B.

IGCSE Single Science 4SS0 1P



(b) This is a diagram of the toy shown in photograph 1.

One of the forces acting on magnet B is shown,

Draw another labelled arrow on the diagram to show the other force acting on

magnet B.

ResultsPlus

Examiner Comments

This response scored 1 mark. The length of the
downwards arrow is correct, but it has not been named
correctly.

magnetic

repulsion force
A

magnet B

magnet A

ResultsPlus

Examiner Comments

This response scored 2 marks. The downwards force is
correctly named and the length of the force arrow is equal
to the upwards force arrow.

IGCSE Single Science 4SS0 1P 21
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Examiner Tip

Candidates should be aware that the length of force
arrows represents the size of the force.

22 IGCSE Single Science 4SS0 1P



Question 4 (c)

QO04(c) discriminated well between candidates and most candidates were able to score at least 1
mark, usually for knowing that a ruler would be required in the investigation. There was some
confusion surrounding the identification of the independent and dependent variables, but the
more successful candidates communicated their understanding of these well. A significant number
of candidates suggested to take repeat readings and to plot a graph, which earned them additional
marks. Some candidates used the opportunity to draw a diagram to great effect and pieces of
equipment were frequently credited when seen in the diagram, even if they had not been referred
to in the written part of the response.

IGCSE Single Science 4SS0 1P 23
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(c) The student adds a 10g mass on top of magnet B when it is stationary above
magnet A and observes that the distance between the magnets decreases.

He carries out an investigation to see how the distance changes as more masses
are added.

Describe a method for the student's investigation.
In your answer, you should refer to

« the measuring equipment required

s the independent and dependent variables

« away to check the reliability of the data

You may draw a diagram to help your answer.
(5)

The....meRswring... EQuripment.... . hok. . Shauld. ... be.... 148 In.. &hil. 10\ &igakon

= ﬂpmaamra&mmfgat ....... @F.. . QO
betwegn...mognet.. A..Qnd...B... hefQre.  tha. mpss. . b Oddrd.. .
%Auf‘em Qmeunk. _of  moss. Gdded... t0uwdrds... the. L
m&ﬁ-ahsmgpmmfmﬁﬁrwbﬂshtafHngaphﬂm;q

AS..0. rvlée. Eh

the . .magnets.. fter. more... masses.. Qe .ﬁ.....“;“and'.dﬂd...g..'.g.fﬁﬁ...w..m.ld ...............
the.. M.........i.l..,*.m#[ﬂ..&r.&.[.s_.,.......'.....Ef.ﬂﬁﬂ.-.......:.ﬂf.\ﬁ........!t.ﬂﬂﬁ%ﬂ.*dﬁm&m,P..P.MMI..MM ...............................
of. th expecimenk. )5 .. thel. Quount,. QF. . M055 Gdded And..
mdzpm@Auwimbwlgmmrmmmﬁmnwmws
Thorder. to  chack  the  relobilty..cf.. e . dote. repeck. . . .
B CRPEN TN e e R
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< /ResultsPlus
’\'/\ Examiner Comments

This response scored 3 marks. Mark point 1 was awarded
for the use of a ruler, mark point 4 was awarded for the
correct identification of the independent variable and
mark point 5 was awarded for the correct identification of
the dependent variable. Although the candidate has
mentioned repeating the experiment, there is no mention
of obtaining mean values or identifying anomalies. The
response could be improved by naming additional
equipment (possibly in a diagram), and addressing the
third bullet point in the question to a higher standard.

 ResultsPlus
\ Examiner Tip

If candidates are given the option of drawing a diagram,
especially in an experimental method, they should attempt
to draw one. Marks can be awarded from the diagram as
well as the written part of the response.

IGCSE Single Science 4SS0 1P
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(c) The student adds a 10g mass on top of magnet B when it is stationary above
magnet A and observes that the distance between the magnets decreases.

He carries out an investigation to see how the distance changes as more masses
are added.

Describe a method for the student’s investigation.
In your answer, you should refer to
» the measuring equipment required
« the independent dnddepend@&
« away to check the reliability of data

l03 mAass

You may draw a diagram to help your er. s

. f—:'{""’f*_ . (5)
Magret B
150w ruley '
whal R R A “re, b ke
b g | - - els
e | o ve shughs ong
Porallel |, esch
UHrq.- M
Magret A | : -Hw»:v ;t
LT swpat wler seading
The shudents needs to note. down the distancy ‘etween the 2 magrets A ond

B eoch  time be ods a log weight using o ruler groded in om ond mm.
the sesults showd be witter domm in cm ~

magret @ whle the dependont venable is te distonce behieen the fuo magneds.

He  should  repeat e resding bor cach 109 rmess. thice. and. oblain on

overnge digtane moved , We sheuld plag the moss corefully whoat drpping 1+
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< /ResultsPlus
’\'/\ Examiner Comments

This response scored 5 marks and is a good example of a
comprehensive method. The diagram immediately scores
mark point 1 and mark point 3 for the use of a ruler and
set square. Mark point 4 and mark point 5 are also
awarded for the correct identification of the independent
and dependent variables. The candidate also scores mark
point 6 and mark point 7 for their suggestion of repeating
the readings to obtain an average and plotting a graph of
their results.
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(c) The student adds a 10g mass on top of magnet B when it is stationary above
magnet A and observes that the distance between the magnets decreases.

He carries out an investigation to see how the distance changes as more masses
are added.

Describe a method for the student’s investigation.
In your answer, you should refer to
oSS » the measuring equipment required aislenre
mNndent and dependent variables
« away to check the reliability of the data

You may draw a diagram to help your answer.

[ dd dhe 10 (5)
w“" = ( “ mué
RECY
- P magm L]
M el =
o | 3 eyt
109 _=
:g: : \:L#E suppert electronic balance

TALE-JrIr\e_massomd{he.mz\glnt#usg%hall)grvmmsand

plage ooy maghek B Place [0 by (00 g ., ondl. .
record Hhe  distance  Letweewm Hae. hoo w.gw:ks Mow cawn

wre

mscxpenmenl: an be. rcpmkadmmm.mmassahd
fhe distance canbe measured . Tn the end yow can

IGCSE Single Science 4SS0 1P




/\

< / " ResultsPlus
/\ Examiner Comments

This response also scored 5 marks. The diagram scores
mark point 1 and mark point 2 for the clear use of a ruler
and a balance. The variables are correctly identified to
score mark point 4 and mark point 5. Mark point 6 is
awarded for repeating the experiment to obtain average
readings.

IGCSE Single Science 4SS0 1P 29
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Question 4 (d)

This question was challenging, but it was encouraging to see most candidates score at least 1 mark
for understanding that magnet C exerted a downward force or repelled magnet B. Beyond this,
most candidates thought that the distance between magnets B and C was greater than between
magnets A and B because magnet C was stronger than magnet A, which was not given credit. The
most successful candidates understood that there were two downwards forces acting on magnet B
and, therefore, the upwards force had to increase to balance the system.

(d) The student removes the masses from magnet B.

He then adds magnet C on to the vertical shaft.

magnet C
magnet B

magnet A

Photograph 2

Photograph 2 shows that when magnet C is added, magnet B moves further
down the shaft until it is at rest again.

Explain why the distance between magnet A and magnet B has decreased.
: (3)

B -Tkm%hab-vtn‘fui%nfmct _______ ... wgnethwm'ms,
drowmmnmds.. ¥The... Wﬂkﬂ. ......... refulwiwu ....... f. fmhko‘ru

AkrerhEh. .« le:.)@r ................... et Feilomt .. jmﬁ . b s

'W‘ ° L&w d te
g‘w Mwuis bo Maan-ot "Tottm‘: Questloﬂ: 13 nT:‘rks] o
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Examiner Comments

This response scored 3 marks. The candidate gives a
comprehensive explanation of why magnet B starts to

move downward to gain mark point 1, mark point 2 and
mark point 3.

IGCSE Single Science 4SS0 1P 31



Question 5 (a)

Only a quarter of all candidates knew that nuclear fusion was responsible for changing hydrogen
nuclei into helium.

Question 5 (b)

Some candidates listed all the possible evolutionary stages after the main sequence in their
response to Q05(b), including stages that are beyond the limits of the specification, eg black holes.
Only a third of all candidates were awarded 1 mark or more. These candidates typically knew that
the Sun would evolve into a red giant and the most able candidates also knew that it would later
become a white dwarf.

(b) Describe the evolution of the Sun when it leaves the main sequence.
(2)

AL e hadrogen, | 9e8 el 2p....mhith (s the Man SRy vene

yed giant Aken pvenbally b inf o hib @@L

ResultsPlus

Examiner Comments

This response scored 2 marks. The candidate clearly
communicates the evolutionary stages the Sun will
progress through after it leaves the main sequence.
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Question 5 (c)

Most candidates were able to calculate the approximate mass of hydrogen in the Sun's core in
QO5(c)(i). However, few candidates knew how to use this value to estimate the time until the Sun
leaves the main sequence and other candidates overlooked the request to express their answer to
one significant figure. A small number of candidates calculated an implausibly short time as their
answer to QO05(c)(ii), but did not think to question its sensibility. The most successful candidates
structured their working clearly and gave accurate answers, demonstrating their ability to work with
data given in standard form.

(c) The Sun's core has a mass of approximately 7 x 10¥kg.

Approximately 75% of the mass of the core is hydrogen.

() Calculate the approximate mass of hydrogen in the Sun'’s core.
29 .25 3) "

)
mass of hydrogen = 526)(\03 kg

(i) When most of the hydrogen nuclei in the Sun’s core have been changed into
helium nuclei the Sun will leave the main sequence.

The Sun's core loses approximately 9 x 10" kg of hydrogen each year.
Estimate the time until the Sun leaves the main sequence.

Give your answer to one significant figure.

5.25 ¥ \0%* = 9¥ 0" - 53»{\0{3{*
- 6\,“0'-101

time = 6XIOHC’ years

ResultsPlus

Examiner Comments

This response scored 0 marks in Q05(c)(i) due to the
candidate calculating 75% incorrectly. However, the
candidate has attempted to use this value correctly in
QO05(c)(ii) and could potentially have still achieved 2 marks
for this part. Unfortunately, the candidate has made an
error when using their calculator to divide numbers in
standard form, and the response scores 1 mark only for
giving their answer to the correct number of significant
figures.
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(c) The Sun’s core has a mass of approximately 7 x 10°kg.
Approximately 75% of the mass of the core is hydrogen.
(i) Calculate the approximate mass of hydrogen in the Sun'’s core.

(1)
5 % ax10™® - 5.2¢x(p?9
0o e S

mass of hydrogen = 895 X107 kg

(i) When most of the hydrogen nuclei in the Sun’s core have been changed into
helium nuclei the Sun will leave the main sequence.

The Sun's core loses approximately 9 x 10'°kg of hydrogen each year.
Estimate the time until the Sun leaves the main sequence,

Give your answer to one significant figure.

(2)
.2 24
SXIO7 | 5832332213
A x (D' = —————
£8233 23233 - 6000000O0OOO 9
time=.6X10_ . years

ResultsPlus

Examiner Comments

This is a model response that scored full marks.
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Question 6 (b)

The linked calculations in Q06(b) allowed the most able candidates to demonstrate their ability,
whilst weaker candidates usually scored at least 1 mark. The efficiency formula was well known and
most candidates scored a mark when substituting their energy value from QO06(b)(i) into Q06(b)(iii).
The need to convert the time and power values into SI units was overlooked by the majority of
candidates, but it was pleasing to see the conversions being attempted in other responses. Some
candidates were unsure whether they should give their final answer as a decimal or a percentage in
QO6(b)(iii) and they often omitted the percentage symbol despite multiplying by 100 in their
working.

(b) The engine of a car burns petrol, which transfers energy usefully from the
chemical store of the petrol to the kinetic store of the car.

The useful power output of car P's engine is 47 kW.
(i) Calculate the useful energy output of car P's engine during a 15 minute period.

Vsetod eresq @ = wsely)  pawier oexpOY ¥ e periad (3)

308 = WP r\S

useful energy output = ............ i A~ T J

(i) State the formula linking efficiency, useful energy output and total energy output.
(1)
Vwasfu\ energ ow ot
CCCtorenay = > ® \oo

Te o) @mrb\j aurp oY

(iii) During the 15 minute period, 2.0 x 10°J of energy is transferred from the
chemical store of the petrol.

Calculate the efficiency of car P's engine.
(2)
f0s T

A 6x\0* T

— K\DDO

- & &j
efficiency = 2, A0 1o ®
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N / ResultsPlus
"V/‘\‘ Examiner Comments

This candidate has not converted the values for either
power or time in Q06(b)(i), but has used the formula
correctly to score 1 mark. The formula given is correct and
scores 1 mark in Q06(b)(ii). The candidate's incorrect
answer for the useful energy output has been used
correctly in Q06(b)(iii) and they have correctly expressed
their final answer as a percentage to score 2 marks.

y \

o ResuitsPlus
_ Examiner Tip

Candidates should be able to convert physical quantities
into standard (SI) units when using formulae to complete
calculations.
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(b) The engine of a car burns petrol, which transfers energy usefully from the
chemical store of the petrol to the kinetic store of the car.

The useful power output o’f car P’s engine is 47 kW,

(i) Calculate the useful energy output of car P’s engine during a 15 minute period.

(3)
47000 = _E
900
= 42,30G000
useful energy output = CL'Z%OOOOO J

(i) State the formula linking efficiency, useful energy output and total energy output.

(1)
Efftcionc = ute tul energy output
9 o X 100
total anergy out put
(iii) During the 15 minute period, 2.0 x 10%J of energy is transferred from the
chemical store of the petrol.
Calculate the efficiency of car P’s engine. P
42.3%10 x \QOO0 (2)

2 X (10OFY

efficiency = 2.l+l57

ResultsPlus

Examiner Comments

This response scores full marks. Both unit conversions are
attempted correctly in Q06(b)(i) and the rest of the
candidate's work is accurate and easy to follow.
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e aSS.  AlSO N N S S

$P€«e,c:l«|.nc:r“-ecases. ................

There¥gre.n%ke.c;ﬁ:)hcluswhc,anbel’“ﬁde_

Question 6 (c)

Most candidates scored at least 2 marks in this data interpretation question by forming two correct
conclusions between speed, power output and mass which was often correctly expressed.
However, the majority of these candidates failed to support their conclusions with data from the
table. Where candidates did use data, they often wrote which car had the largest/smallest mass
and speed rather than concluding the relationship between the two.

(c) The student extends her investigation by collecting data for cars P, Q R and S.

She records the useful power output of their engines, their masses and their
maximum speeds.

The table shows her data.

47 721 4

92 1143 51
194 915 62
198 1226 68

wiliom || Do

Using information from the table, discuss the relationships between useful power
output, mass and maximum speed.

(4)

As dhe. useful power output increases . ...

LT S P P

Ldhet  when the. wse Pul . power autput. increacd:
e mass.. .cnd.. the m..c:q-zslmum_...u,.fs,p.as:d .......................
el Increases. -
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Examiner Comments

This response scored 2 marks. The candidate has given
two correct relationships between the variables, but has
not justified them with any information from the table.
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(c) The student extends her investigation by collecting data for cars P, Q, R and S.

She records the useful power output of their engines, their masses and their
maximum speeds.

The table shows her data.
P 47 721 41
Q 92 1143 51
R 194 915 62
S 198 1226 68

Using information from the table, discuss the relationships between useful power
output, mass and maximum speed.

(4)
PSS e Sfeed OF TN Cars Nenease . the

O Bing.. Wf\% QNSO WA Crcie]

memd’d\Q—u&QF—mPowqmm \S LWKN
Lomeanod tO Coc S o whtn hos uh\qmr

Pk AL \‘\g K - W’M& wS No. Cleay.

PRIOKIONSNPE OF Ers—mosS— . on Wighed
MAasS OF Lhe car n W&WSWNLNQ%WSS%@@

% ResultsPlus
Examiner Comments

This response also scored 2 marks. This candidate has
given the correct relationship between speed and power
and quoted relevant data from the table to support this.
However, this is the only relationship discussed and,
therefore, no further marks were given.
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(c) The student extends her investigation by collecting data for cars P, Q, R and S.

She records the useful power output of their engines, their masses and their
maximum speeds.

The table shows her data.
P 47 721 41
Q 92 1143 . 51
R 194 915 62
5 198 1226 68

Using information from the table, discuss the relationships between useful power
output, mass and maximum speed.

(4)

136 1y ond mots i oben e mri)

%Z ResultsPlus
Examiner Comments

The combined statements in this response give two correct
relationships between the quantities and these are
supported with relevant data to gain 4 marks. The
candidate has also discussed the possibility of an anomaly
in the data. Overall, an excellent answer.
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Question 7 (a)

The majority of candidates drew the symbol for a voltmeter in series with resistor X and
consequently did not score any marks. Most candidates who knew that voltmeters should be
connected in parallel correctly drew the voltmeter in parallel with resistor X to score both marks. A
surprising number of candidates did not know the correct symbol for a voltmeter.

7 The circuit diagram shows a 9.0 V battery connected in series with a 25012 resistor

and another resistor, X.

9.0V

Il

2500 X

— —

(a) Draw a voltmeter on the circuit diagram to measure the voltage of resistor X.

ResultsPlus

Examiner Comments

The correct symbol for a voltmeter has been drawn in
parallel with resistor X to score 2 marks.

ResultsPlus

Examiner Tip

Candidates should know how to connect voltmeters and
ammeters correctly in electrical circuits.
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Question 7 (b)

QO07(b) required candidates to apply a two-step calculation to solve a series circuit problem. Two
methods could have been used to obtain the resistance of resistor X:

* Finding the total resistance of the circuit and then subtracting 250Q from this.

* Finding the voltage across the 250Q resistor first to find the voltage across resistor X, then
applying Ohm's law to deduce its resistance.

The first method was preferred by candidates and it was encouraging to see a significant number
get at least halfway through the calculation by finding the total resistance of the circuit. Only some
candidates knew to then subtract 250Q from this to obtain their final answer.

(b) The current in the circuit is 0.012 A.
Calculate the resistance of resistor X.
(4)
Ue“mse . cuvrent vesi5tance
resishmee = -0
o.01%
resistance = ... 50 Q

7Resultsus

Examiner Comments

This response scored 2 marks. The candidate has correctly
used Ohm's law to find the total resistance of the circuit,
but does not understand that the resistance of the 250Q
resistor should be subtracted from this.
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(b) The current in the circuit is 0.012 A.

Calculate the resistance of resistor X.

(4)
V= IR
R=- VU
T

- 4 = F50.5L « ot | eitrne
0.012

F5%0 190 = Boo_ ) Cesiskama. of o

—

resistance = 500. Q

ResultsPlus

Examiner Comments

This response scored all 4 marks and demonstrates the
most popular method of solving the problem.

(b) The current in the circuit is 0.012A.
Calculate the resistance of resistor X,
(4)
vVEIR v s IR
VG‘\:Q&E afF w = qu -3V = gV v = 0019 X aso-£L
vV = gv
—z—- — F
I
eV = R
Os Qhﬁﬁ
85001 = =
__#._.
resistance = ... SO0 £

ResultsPlus

Examiner Comments

This response also scored 4 marks. This approach was less
frequently seen, but is equally valid.
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Paper Summary

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

* Take note of the number of marks given for each question and use this as a guide as to the
amount of detail expected in the answer.

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

* Be familiar with the formulae listed in the specification and be able to use them confidently.

* Know the Sl units for physical quantities and be able to convert from non-SlI units to Sl units when
required.

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

* Take advantage of opportunities to draw labelled diagrams as well as, or instead of, written
answers.
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Grade Boundaries

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

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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