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Introduction

As in examinations for previous sessions, most candidates handled the calculations well.
Candidates who gave the best practical descriptions usually appeared to be writing from first-
hand experience. Responses to the longer questions showed that the less able candidates tended
to struggle when assembling a logical description or when asked to offer more than one idea.
There were a wide range of responses and it was good to see that many candidates could give full
and accurate answers.
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Question 1(a)

A relatively straightforward first item. Many candidates appreciated the need to call the
apparatus by the correct name, as in all previous series. A large proportion made reference to
"repeating and averaging" however that does not answer the question here - this is about how to
use a balance.

1 Astudent plays a game using a single dice.

The student decides to determine the density of the dice by measuring its mass
and volume.

(a) Describe how the student could accurately measure the mass of the dice. .
(2)

U%m‘][m'pmlh/ﬂﬂte / rnn&gmﬁ
D

ResultsPlus

Examiner Comments

Perfectly and concisely expressed.
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A student plays a game using a single dice.

The student decides to determine the density of the dice by measuring its mass
and volume.

(a) Describe how the student could accurately measure the mass of the dice.
(2)

o \Use an.elechmic . balane  fo meas mass. of
S e ol el o e

a\ -
ResultsPlus

Examiner Comments

The candidate has mentioned using the correct apparatus (not a scale) yet has mentioned
taking an average, rather than mentioning about the procedure of making a single mass
reading. This response scored one mark.
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Question 1(b)

QO1(b)(i): almost all candidates read at least one of the measuring cylinder values correctly, with
the majority then going on to calculate the volume of the dice appropriately.

QO1(b)(ii): as the formula was included in the question, almost all candidates substituted in the
mass and their volume from part QO1(b)(i) in the correct places. They then followed this up by
correctly evaluating the density. Successful candidates also left the mass and volume in the
original units and hence assigned the right unit to the answer line. Less successful candidates
attempted at least one conversion and almost invariably made a mistake.

NB - the singular word 'dice' was chosen for clarity.
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The diagram shows the water in the measuring cylinder before and after the dice

is fully submerged.

N N
—— 50 —— 50

TIIIlIIII

before after

(i) The measuring cylinder gives volume in units of cm?.

Using the diagram, determine the volume of the dice.

43 -30:=)3

volume = ..

(i) The dice has a mass of 9.2g.
Calculate the density of the dice using the formula

mass
volume

density =

Give a suitable unit.

(2)

i ? . cm?

'1;_ 2 \000 -0 'Ol?ml q?_"' 1000 = q-2w[ﬂ‘s (3)

N

Q-2 ‘0-3
0-017

= 0-s4(24))

density:OS"‘ unit hﬁ’ms .
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\'/ / ResultsPlus
/'--.'. Examiner Comments

This response scores one mark for part Q01(b)(i), as the reading of 30 cm? is clear.

In part QO1(b)(ii), the candidate has performed two unit conversions, both of which were
unnecessary. The conversion to kg from g is correct but the conversion to m? is not. This
meant that their evaluation of the number does not correctly match the unit, hence two
marks awarded.

esultsPlus

\ Examiner Tip

Unless you are expressly asked to do so, it is wise to leave measurements in their original
units. Also, even though the density of water is not on the specification as a piece of data, it
is useful to remember that it is 1000 kg/m? or 1 g/cm?.
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The diagram shows the water in the measuring cylinder before and after the dice
is fully submerged.

p D

wn
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before after

() The measuring cylinder gives volume in units of cm?.

Using the diagram, determine the volume of the dice.

2¥-30 =% @
volume = ... "}'. 0 . cm?

(i) The dice has a mass of 9.2g.
Calculate the density of the dice using the formula

mass

volume
Give a suitable unit.

dz K 1\ (3)
195 21

density =

3
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N { ResultsPlus
/'--.. Examiner Comments

This candidate has performed all of the steps carefully and correctly.

l/ \ ResultsPlus
\

| Examiner Tip

Putting the units as well as the numbers into a formula can help determine the correct unit
of the calculated value. This candidate has done that, ie 9.2 g divided by 7 cm?, to give the
unit of density as g/cm?,
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Question 2(b)

QO02(b) proved straightforward for the majority of candidates. A small number of candidates
selected more than two options, limiting them to a maximum of one mark.

(b) The table gives some statements about sound waves.

Complete the table by placing a tick (v) next to each correct statement.
(2)

Statement | Correct(v)

sound waves are longitudinal

sound waves are part of the electromagnetic spectrum

sound waves can travel through a vacuum \/

sound waves can be reflected and refracted

a\ -
ResultsPlus

Examiner Comments

Two correct options plus one incorrect option means a score of one mark only.
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(b) The table gives some statements about sound waves.
Complete the table by placing a tick (v') next to each correct statement.

sound waves are longitudinal \/

sound waves can travel through a vacuum

sound waves are part of the electromagnetic spectrum

sound waves can be reflected and refracted ,‘/

ResultsPlus

Examiner Comments

The correct answer.

(2)
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Question 2(c)(i)

The only acceptable answer for Q02(c)(i) was 'time' or its abbreviation 't'. 'Time period' or 'time
base' are not the correct variable here. 'T' is the letter given to the period of a wave or vibrating
motion and so was also unacceptable.
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Question 2(c)(ii)

QO2(c)(ii) was comparatively straightforward compared to similar questions in the past, as the
only two requirements were that the wave form had a lower amplitude and a longer period.

Almost all candidates could draw the waveform with a lower amplitude. Some candidates drew a
waveform with the same period or with a shorter period and so could not score the second mark.

(i) The diagram shows the trace on an oscilloscope screen when a sound wave
is detected.

TN

On the screen, draw the trace for a quieter sound wave with a

lower frequency.
(2)

.-""F--:

N { ResultsPlus
/--.. Examiner Comments

Notice that the candidate has appeared to draw a second curve. This has happened because
rubbed out work can still be picked up by the scanning process. Avoid using erasable pen if
you can.

The candidate’s intention is clear. The amplitude of their response is less than that of the
original waveform.

The period is shorter than the original so cannot be correct.

This response scored one mark.
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(i) The diagram shows the trace on an oscilloscope screen when a sound wave

is detected.

2

\V N/

On the screen, draw the trace for a quieter sound wave with a
lower frequency.

. ResultsPlus

Examiner Comments

(2)

Here both the amplitude of the wave is correct (ie lower than the original) and the period is
clearly much longer than that of the original. This means that the frequency is higher than

the original and so is correct.

14
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Question 3(a)

Long answer items on the energy topic are challenging. The language used to describe energy
stores and energy transfers is concise in the specification - there are eight energy stores and only
four energy transfers.

This is slightly different to the description more prevalent in centres. The mark scheme has to
reflect acceptable answers using either scheme. This is shown in the three marking points in the
'notes' column of the mark scheme as an alternative description. It was not possible to take
marking points from both schemes.

Centres might consider using the 'newer" version of thinking about energy as it deals with specific
points in a given context and is more representative of processes that are actually taking place.

Overall there was some confusion about which energy store was being depleted in the Sun, or in
the alternate description, the role played by the panel itself. Candidates broadly understood that
the end result was a chemical store in the battery.
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3 The photograph shows a camper van with a solar panel on its roof. The solar panel is
made from lots of solar cells connected together.

Nk
AxaxR e R

(Source: © kostasgr/ Shutterstock)
The solar panel is connected to a battery. The solar panel receives energy from the

Sun to charge the battery. —RY\E M\
(a) Describe how energy is transferred from the Sun's energy store to the battery’s
energy store.
(3}
N _ nwesy
'bmam\h\' M ba&.......r..au&‘m,ﬂm. .......... WMWMM

Moo AT ... tum:ﬁhmd‘ﬁ&mm%&%

a\ o
ResultsPlus

Examiner Comments

This candidate scored marking points 1, 2 and 5 in the first sentence. The second sentence is
superfluous.
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3 The photograph shows a camper van with a solar panel on its roof. The solar panel is
made from lots of solar cells connected together.

(Source: © kostasgr/ Shutterstock)

The solar panel is connected to a battery. The solar panel receives energy from the
Sun to charge the battery.

(a) Describe how energy is transferred from the Sun’s energy store to the battery’s
energy store.

(3)

Lbakitny s dhemical  eweap skae  ex elechmeatl.....

Examiner Comments

This candidate scored three marks in a different way, by firstly saying that the energy is
transferred by radiation (marking point 2). After this, they focused on the battery. They
referred to the chemical store of the battery (marking point 5) which happens electrically
(marking point 4).

Int GCSE Physics 4PH1 2P
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3 The photograph shows a camper van with a solar panel on its roof, The solar panel is
made from lots of solar cells connected together.

(Source: © kostasgr/Shutterstock)

The solar panel is connected to a battery. The solar panel receives energy from the
Sun to charge the battery.

scribe how energy is transferred from the Sun’s energy store to the battery’s
energy store.
(3)

| eh%\,{méwbs-wwmmg.mam

ResultsPlus

Examiner Comments

The picture is more confused here, although the candidate has gained one mark by referring
to the chemical store of the battery.
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Question 3(b)

There were four ideas that candidates could use that were creditworthy. As in previous series,
'greenhouse gas' has been deemed insufficient.

Int GCSE Physics 4PH1 2P 19



Question 3(c)

While a small number of candidates suggested that conduction or emission was the thermal
transfer mechanism at play here, most referred correctly to black being a good absorber.

The most likely way for a candidate to drop the second mark was to be unclear about what was

being absorbed.

(c) The surface of the solar Enel is black.
Explain why black is a suitable colour for the solar panel.

(2}

ResultsPlus

Examiner Comments

There is no mention of black being a good absorber. Although there is mention of light rays,
the context is completely incorrect (ie insulation) so no marks.

(c) The surface of the solar panel is black.

Explain why black is a suitable colour for the solar panel.
(2)

. . oc \'L, gw\ 5 r«Q a.\— on TL; o ;.,5 l‘L. Wml-

W docad B, AuckicSlh b k]

b h,,..y;"“""' (S A

.'\ -
ResultsPlus

Examiner Comments

This candidate has scored both marks on the first line.
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Question 3(d)

A straightforward calculation using a formula from the insert. The most likely slip that candidates
made was to incorrectly rearrange the formula although some incorrectly substituted

(d) The solar panel can charge the battery in the camper van with a maximum
current of 15A.

Calculate the minimum time to transfer 360 000 C of charge through the battery.
Use the formula

charge transferred = current x time

L= T¢ N
t

¢

t

minimum time = 2- 40 X !D

\( / ResultsPlus

/--.. Examiner Comments

A very clear response, completed in standard form, that scored three marks

” lf ResultsPlus

| Examiner Tip

Use of standard form can help candidates avoid Powers of Ten (PoT) errors - it removes the
need to add multiple zeros.

Int GCSE Physics 4PH1 2P
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-v -
(d) The solar panel can charge the battery in the camper van with a ma:ntimumU
current of 15A.
Calculate the minimum time to transfer 360000 C of charge through the battery.
Use the formula
charge transferred = current x time
(3)

Q=FxC

Y
T
\'s minimum time = &4 ©QQ

_ ResultsPlus

Examiner Comments

Another clear example: not using standard form is absolutely fine as well.

(d) The solar panel can charge the battery in the camper van with a maximum
current of 15A.

Calculate the minimum time to transfer 360 000C of charge through the battery.

Use the formula
charge transferred = current x time
| (3)
o | ‘ Shooep - U o ?
b - hardt T HR
(wrent 0

w.\ 7

minimum time = . .S

% ResultsPlus

Examiner Comments
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By rearranging the equation correctly, this candidate has scored a mark. The substitution
and therefore the subsequent evaluation is incorrect though.

(d) The solar panel can charge the battery in the camper van with a maximum
current of 15A.

Calculate the minimum time to transfer 360000 C of charge through the battery.
—

Use the formula

charge transferred = current x time
(3)

SEoceo = 1S5 x OC

Jfoovo x|s = 2€

socoos = I oo

minimum time

ResultsPlus

Examiner Comments

Here the substitution is correct however the rearrangement and subsequent evaluation has
gone wrong. This answer scored one mark.

Int GCSE Physics 4PH1 2P
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Question 4(a)

QO04(a)(i): this item is a 'show that' question, which requires the candidate to show their working
and how they arrive at a number that is consistent with the number quoted in the question yet is
to at least one more significant figure than that number. Most candidates used the correct
formula, substituted correctly and then showed their final number in full. A small percentage of
candidates did not show their value.

QO4(a)(ii): although most candidates correctly quoted the Principle of Moments, others confused
this with the conservation of momentum or conservation of energy.

QO4(a)(iii): if a candidate got parts Q04(a)(i) and QO04(a)(ii) correct then they almost always got full
marks for this part. Those that did not usually mis-substituted or mis-rearranged the equation.

24 Int GCSE Physics 4PH1 2P



(a) When the handle is pulled to the right, the spring applies a force on the handle to
the left.

The vertical distance between the spring and the pivot point of the handle is 22cm.
The force from the spring is 5.2N.

(i) Show that the force from the spring produces a moment of approximately 1 Nm.,
22 - Q0 ° O+ (3)

Mowant =  Tone x  Yoendiules ddna o piot

(i) State what is meant by the term principle of moments.
(1)

e A TIONGY oun Sl RN aomen S = oSl oo asmbntk.

(iii) Force F acts on the handle to keep the handle stationary so that the gate can
be opened.

Force F acts at a vertical distance of 70 cm from the pivot point of the handle.

Calculate the magnitude of force F. A0 + 100 7 ©-Fm
(3)

&
$:2 » 0.2z % °o:x =

Lol = 03 = - 63 (240)
magnitude of force F = |G3 N
ResultsPlus
Examiner Comments
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This candidate has laid everything out clearly.

QO04(a)(i) - They have been clear about the conversion from cm to m, then substituted and
evaluated the moment correctly to more than the number of significant figures of the
approximate value.

QO4(a)(ii) - The statement of the principle of moments is correct, including the idea of total
moment in either direction.

QO4(a)(iii) - Using the calculated value for part Q04(a)(i), the magnitude of force F has been
calculated correctly.

This response scored seven marks in total.

26
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(a) When the handle is pulled to the right, the spring applies a force on the handle to
the left.

The vertical distance between the spring and the pivot point of the handle is 22 cm.

The force from the spring is 5.2N.

(i) Show that the force from the spring produces a moment of approximately 1 Nm.
(3)

L.2x L2
- “LF,Lf N
~ 1 Na

(i) State what is meant by the term principle of moments.

(i) Force F acts on the handle to keep the handle stationary so that the gate can
be opened.

Force F acts at a vertical distance of 70cm from the pivot point of the handle.

Calculate the magnitude of force F.
(3)

[N = F x 70
F=i(3f N

.63

magnitude of force F= ... ..%0 .2 .
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\'/ / ResultsPlus

L Examiner Comments

QO04(a)(i) - This candidate has not converted the distance into metres from centimetres. This
would have been acceptable, had they quoted the unit for the moment as N cm.

QO04(a)(ii) - The statement is incorrect.

QO4(a)(iii) - The distance is in centimetres here as well, although the candidate has
apparently taken this into account with their answer on the line being correct.

This response scored five marks in total.
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Question 4(b)

There were plenty of ways of making the gate easier to operate. Most candidates suggested
extending the length of the handle or moving the spring closer to the pivot point.

A considerable fraction of candidates suggested the idea of making the spring exert less force,
although attempts to do that were variably successful.

(b) Give two changes to this gate mechanism that would make it easier to open
the gate,

(2)

(Total for Question 4 = 9 marks)

IN

) { ResultsPlus
/---. Examiner Comments

Both of these ideas are creditworthy. The candidate has been slightly unsure how to
articulate their idea of the force applied by the spring however the meaning is clear.
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(b) Give two changes to this gate mechanism that would make it easier to open
the gate.

(2)

ﬁs\fdlmﬁml\rww&ds'}nbt I?Lw-"
(Total for Question 4 = 9 marks)

a\ -
ResultsPlus

Examiner Comments

This response shows the same ideas from the previous example yet in a different way. Both
ideas acceptable.

lee two changes to this gate mechanism that would make it easier to open
the gate.
(2}

LGrroner . Sstens. Mevwee N oot ek N0 DR TocsR. T ok B ed R,

(Total for Question 4 = 9 marks)

a\ -
ResultsPlus

Examiner Comments

The first idea again clearly acceptable.

The second idea is also correct. A shorter distance between the spring and the pivot will
decrease the moment of the spring force. This requires a lower applied force at the handle
to achieve the same moment as that of the spring force.

30
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Question 5(a)

Any named conductor was sufficient for this item. Virtually all candidates either stated 'metal' or
named a specific conductor.

Int GCSE Physics 4PH1 2P 31



Question 5(b)

A large proportion of candidates successfully identified the transfer of negative charges as the
reason why the ball became positively charged. Most of those also mentioned that those negative
charges were in fact electrons.

As ever, reference to the movement of positive charges negates anything else in the response,
scoring zero.

(b) Explain, in terms of the movement of charged particles, how the ball has become
positively charged.

_________________ l@ﬁ%tkdﬁdmns Mdedm Rt ?oﬁﬁ
4!.6 ‘f,L EO-“ LD-QC{ ded-fﬁnb ............... nl _________ ... @b ...............................

_____________________________________ Y o pushve . Chae Kb

N,

<{ < ResultsPlus
b/*---._ Examiner Comments

Even though the candidate has effectively repeated themselves, they have got the right
concept here. This response scored two marks.

(b) Explain, in terms of the movement of charged particles, how the ball has become

positively charged.
{2)

ﬂ( < ResultsPlus
/--.. Examiner Comments

The idea of a transfer of negative charge is certainly here, except the candidate has referred
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to ions instead of electrons. This means that the second mark cannot be awarded.

Explain, in terms of the movement of charged particles, how the ball has become
positively charged.
(2)

e DRV v ed oAU ARA S

AN e ke TR SN e

?aY\HW%CMM%F"\ _______________________________________

ResultsPlus

Examiner Comments

The idea of the movement of positive charge to make the ball positively charged is wrong
and so as dictated by the mark scheme, no marks at all can be awarded, regardless of any
other creditworthy content.

Int GCSE Physics 4PH1 2P



Question 5(c)(i)

There are two concepts here. The first is that the ball moves towards the rod. This implies that the
rod must be negatively charged because opposite charges attract. Successful candidates often
ran these two ideas together by stating 'opposite charges attract'. A small number of candidates
mis-named charges by calling them 'poles' or some did not mention the idea of 'oppositeness'.

'Unlike' charges was not sufficient as it does not necessarily convey the idea of a difference of
sign of charge.

34 Int GCSE Physics 4PH1 2P



The student brings a negatively charged polythene rod near to the right side of
the ball.

The ball moves, as shown in diagram 3.

centimetre scale

negatively charged polythene rod

positively charged ball

Diagram 3

(i) Explain how the movement of the ball shows that the charge on the
polythene rod is negative.

ResultsPlus

Examiner Comments

The response certainly includes the idea of the rod and ball attracting, however there is no
statement of the 'oppositeness' of the two charges. One mark was awarded.
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The student brings a negatively charged polythene rod near to the right side of
the ball.

The ball moves, as shown in diagram 3.

string

centimetre scale

negatively charged polythene rod
positively charged ball
Diagram 3
(i) Explain how the movement of the ball shows that the charge on the
polythene rod is negative.

(2)

2 Because. the. bath moves..ouver. 2em fowarets the
od_and. opposite. Chauges. atfroet Since the
baus l‘sqmmhuebjchﬁxg ed,.. ‘H(ke rt:)d’ Mmt ,,,,,,,, be.
negabively chouged oy the  budh Rd. abtrmeh. MHie

ResultsPlus

Examiner Comments

This response includes the short yet doubly creditworthy 'opposite charges attract' in line
two. There is no contradictory material so both marks were awarded.
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Question 5(c)(ii)
Any value greater than 5.0 cm or less than 7.2 cm was acceptable.

Values over 7.2 cm were not acceptable as in equilibrium, the force between the rod and the ball
will be smaller, causing a smaller deflection.

Int GCSE Physics 4PH1 2P
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Question 5(d)

There were three acceptable trains of thought for this item. Most successful candidates
suggested that the dimensions of the rod needed to be the same, although has a very large
number of ways of expressing that. Slightly fewer suggested either of the other two. Again there
were lots of ways of expressing 'the same distance between rod and ball' and 'keep the charge on
the ball the same'. Trivial ideas such as 'same ruler', 'same string' and so on were not acceptable.

(d) The student extends the investigation by measuring the reading on the scale for
rods made from different materials.

As a control variable, the student charges each rod by rubbing it with a cloth the
same number of times.

Give two other control variables for the student'’s investigation.

IDIS,‘@'LCAW ......... @A ............ s el S ‘u& ............... '

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

The first idea is certainly creditworthy. The second idea is not - the initial position of the ball
makes no difference.
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(d) The student extends the investigation by measuring the reading on the scale for
rods made from different materials.

As a control variable, the student charges each rod by rubbing it with a cloth the
same number of times.

Give two other control variables for the student’s investigation.

(2)

..... s mg,

.'\ -
ResultsPlus

Examiner Comments

This candidate successfully described how to achieve the same charge on the ball each time,
scoring the second marking point on the mark scheme. Changing the ball would
fundamentally change the experiment and so was deemed not acceptable.
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(d) The student extends the investigation by measuring the reading on the scale for
rods made from different materials.

As a control variable, the student charges each rod by rubbing it with a cloth the
same number of times.

Give two other control variables for the student’s investigation.
(2)

S0SR W@ SR clavn enWR YN Y ooy
Q.

e Aistance fne rod is placed. cm.)&g
Qrow\ ool

a\ -
ResultsPlus

Examiner Comments

The candidate's second idea here is creditworthy, scoring the first marking point on the
mark scheme. Keeping the same cloth was also deemed integral to the experiment and so
was not applicable.

40
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Question 5(e)(i)

A large proportion of candidates successfully described the material as a categoric variable, or
one of the acceptable alternatives given in the mark scheme.

Some candidates hold the misconception that the only difference between a bar chart and a
scatter or line graph is the 'ease of representation of data' and that the two are totally
interchangeable.

Int GCSE Physics 4PH1 2P Y|



Question 5(e)(ii)

The data in the question allowed candidates to express all sorts of interesting comparisons, many
of which were very successful. They had clearly followed the rest of the question so that they
understood what a push to the left or a pull to the right on the ball would signify in terms of the
charge on the rod.

There were a small number of candidates that got the analysis backwards, ie swapping positive
for negative.

(i) Deduce what can be concluded about the charge on each of the rods used in
the investigation.

Use information from the bar chart to help your answer.

....... é—L:xm Ltzmc&@(a

(3)

Calass is He mﬂtpq%
1}‘ fefzzos -l&.ﬁw (oa-Q/(

a\ -
ResultsPlus

Examiner Comments

An excellent response that scored three marks in the first sentence. The other two
sentences would have scored marking point seven and marking point six respectively.
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(i) Deduce what can be concluded about the charge on each of the rods used in
the investigation.

Use information from the bar chart to help your answer,
(3)

i BRCOAVSE. AL A0S NE. MR S OO

P4 neuod aalos wont o ppostid

......... mmoq\onsscmaw\mwmm,hom

WQQI ........ LA ON. SCCALL . SDOWANO PRI
e ANNRAT... 0.5 WL CDORO QA S QP POSERS

% ResultsPlus

Examiner Comments

Unfortunately this candidate has misunderstood the experiment, ignoring the direction of
the ball's deflection relative to the 5cm mark. This response scored zero marks.
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Question 6(b)(i)

Most candidates suggested one of the three correct alternatives on the mark scheme. A small
number suggested a vague reference to simply 'improving accuracy or reliability' which was not
creditworthy.
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Question 6(b)(ii)

Many candidates were familiar with this type of question. Most candidates selected two points on
the graph, calculated the 'constant' for both points and then drew a valid conclusion from the
similarity of those two constants.

Responses that included no reference to the data or no calculations of a constant scored zero.

The student claims that the data obeys the formula

count x distance? = constant

Evaluate the student’s claim.

0 0755y B4S = U, 2g
0. 1%  alooo = Y& .y

0.7,'2_52)( lcoes = S50. 625

6.15%x 2200 = Ha §

________________________ Nl oe WM@)M(M%QXMQWIChmy
o soe - (Total for Question 6 =5marks)

N

) { ResultsPlus
/---. Examiner Comments

This candidate has done exactly as intended. They have calculated the constant for at least
two points on the curve. Incidentally they have converted the distance into metres, possibly
by habit. This has meant that their constants are more manageable numbers. This was not
necessary and might have been risky.

Finally, they have provided a reason for their conclusion that the student is incorrect.

This response scored three marks.
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The student claims that the data obeys the formula
count x distance? = constant

Evaluate the student’s claim.

(3)

lmtﬂa{—c@curue
(Total for Question 6 = 5 marks)

a\ -
ResultsPlus

Examiner Comments

This response has no reference to the data at all, so cannot score any marks, regardless of
the candidate’s conclusion.

e

\ \ ResultsPlus

Examiner Tip

Use words such as 'exponential' with extreme caution. In this context it is incorrect (the only
obvious exponential is an activity-time graph in the radioactivity topic and even then, that
language is not on the specification). This candidate has tried to use mathematical language
without actually answering the question.
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Question 7(a)
QO7(a)(i): nearly all candidates selected the correct formula from the formula booklet.

QO7(a)(ii): a very small number of candidates used a different formula for this item, ie they
assume that the transformer was 100% efficient and used the power formula. A large proportion
though used the formula required for part QO7(a)(i) and either substituted correctly or
rearranged the formula correctly. The majority of candidates, therefore, scored all three marks.
Successful candidates often look through the whole question before deciding how to approach
each item.

QO7(a)(iii): the final item in this part consisted of multiple steps. Firstly, the data from the table
should be used to find the input or primary power. Then, with the output current and the output
voltage, the candidate should find the output power. This alone was sufficient for three marks if
done correctly.

Finally, using the given equation and assuming that they had values for the input and output
power, most candidates went on to find an appropriate efficiency expressed as a percentage.
Some forgot to do the multiplication by 100 state.
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(i) State the formula linking input (primary) voltage, output (secondary) voltage
and the turns ratio for a transformer.

ANQIAK NIXTA Q0 PO MY T o

(i) Use data from the table to calculate the output (secondary) voltage of

the transformer.
(3)
p30 1000
vw 300
?:_%._o - 3.3
J

U, =64

output (secondary) voltage = 6 q ................... v

(iii) This transformer is not 100% efficient,

The efficiency of a transformer can be calculated using the formula

efficiency = useful output power « 100%
Y= Ttotal input power

Calculate the efficiency of the transformer.
(5}

OLE QUK PO = HQA x YUo= ULEFE

2F6
299

¥ (00 = Q4 .307

efficiency = C(Q_S%

48 Int GCSE Physics 4PH1 2P



a\ -
ResultsPlus

Examiner Comments

A clear and fully correct response.
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(i) State the formula linking input (primary) voltage, output (secondary) voltage
and the turns ratio for a transformer.

m PUF Coriany Jvotege _pramory fums
ook (secordanrgiNatge | SoconAary tung

(i) Use data from the table to calculate the output (secondary) voltage of
the transformer.

‘lﬂ,f) cr Conm Ot"@ vollag

(1)

(3)

INPUE CenrnOng Curent

130 - [ .QT

e—
(RS
output (secondary) voltage = l?‘% v
(ili) This transformer is not 100% efficient. '

The efficiency of a transformer can be calculated using the formula

useful output power
total input power

efficiency =

Calculate the efficiency of the transformer.

Lgeful OURDUEDOLer = 177+ +A4.0 =18 (5)

Fotol INpLE powea~e= 232 +1.3< 231 .3
A

O . 12 xS0 =18 .72

efficiency = ?Q%

: ResultsPlus

Examiner Comments

50 Int GCSE Physics 4PH1 2P



QO7(a)(i) - The formula is totally correct.

QO7(a)ii) - This candidate has chosen to ignore the formula they have just written and use a
different erroneous approach. Zero marks.

QO7(a)(iii) - The working here is not consistent with use of power = current x voltage so none
of the first three marks are achievable. The candidate has gone on to use the given formula
correctly, using their values of input and power and so have scored the last two marks.

\ Examiner Tip

Again, by using word to signpost their answer, candidates can pick up some marks even if
they have made a mistake.
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Question 7(b)

A very large proportion of candidates had clearly rehearsed this discussion well. AlImost all
mentioned step up and step down transformers in the correct context, followed with clear
arguments about increasing the voltage and decreasing the current during transmission over
long distances. To get all five marks though, however, some made reference to heating, 'less
energy lost' or lower voltage for safety was required.
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ed in the efficient, large-scale transmission of

(b) Explain how transformers are us

electrical energy.

answer.

You may draw a diagram to help your

53
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M,

Y / ResultsPlus

Examiner Comments

A wonderfully clear example worthy of full marks.

Marks have been awarded for using the step-up and step-down transformers in the correct
place in the system. These marks are obvious on the fully annotated diagram, scoring
marking points 1 and 6.

In the body of text, as the step-up transformer’s position in the system has been made clear,
the ideas of increasing the voltage and decreasing the current before injection into the grid
can be given marking points 2 and 3.

Lines 3-4 scores marking points 4 and 5 for the mention of less energy wasted as heat. The
reference to 'electricity’ is not a correct idea but not contradictory here.

Lines 8-9 contains the idea of the voltage being decreased for safety after transmission.

So this response included all seven marking points, so the reference to friction in line 5 was
ignored.
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Question 8(a)

The two acceptable pieces of evidence are the Cosmic Microwave Background Radiation (CMBR)
or the red-shift of galaxies. We condoned a missing word from CMBR or a missing letter in this

series.

Int GCSE Physics 4PH1 2P 55



Question 8(b)

Another multiple-step calculation. Some candidates scored a maximum of one mark because
they had used the wrong wavelength in the denominator for the given formula but had quoted
their answer to five significant figures as directed.

Successful candidates made their working very clear, ie they got as far as 2.0834 x 107" m for the
change in wavelength and stated what that was. They went on to add this to the original
wavelength to arrive at the correct answer. A small nhumber of candidates subtracted the
wavelength, forgetting that this object is moving away from the Earth.

(b) The galaxy NGC 300 is moving away from the Earth at a speed of 1.44 x 10°m/s.

Hydrogen atoms in NGC 300 emit light with a reference wavelength of
43405 x 107" m,

Calculate the wavelength of this light when it is detected at Earth.
Give your answer to five significant figures.

[speed of light in a vacuum, c = 3.00 x 10*m/s]

(4)
D N, ,
- .yl xA0
(efutnte C
~OVBRAGH £, - - m
L.34uo5x\0

ILH-{X ‘b% "'? - Q % L\ K -10

T x K.Y/ X0 = 1.0%3%4y 16}

wxna&

-0
wavelength = QlQ‘SBHHXiO‘ m

N
\/ { ResultsPlus

Examiner Comments

This candidate has confused the change in wavelength with what the question is asking for,
ie the wavelength of the red-shifted light. The change in wavelength is correct for two marks
and has been presented as the candidate’s answer. It has not been rounded to five
significant figures so cannot be awarded the fourth marking point.
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(b) The galaxy NGC 300 is moving away from the Earth at a speed of 1.44 x 10°m/s.

Hydrogen atoms in NGC 300 emit light with a reference wavelength of
43405 x 10" m.,

Calculate the wavelength of this light when it is detected at Earth.
Give your answer to five significant figures.

[speed of light in a vacuum, ¢ = 3.00 x 10*m/s]

(4)

(= 3xI0°
A'X - _\{(-_/ < KAO wavelength = TR\ TAC .

[D\ '?-1'%::)5 < |y 24007 = 7 . 0k34yx o0
3 & ?
0824l 0% 4 L WS X107 W@sE X0

a\ -
ResultsPlus

Examiner Comments

The candidate has spread their work out carefully here arriving at the correct answer
towards the bottom of the response.

The answer line contains the correct answer rounded to five significant figures as instructed
- therefore full marks have been awarded.
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Question 8(c)

Many candidates successfully made the link between Centaurus A being further away so that it
would be moving faster. They then went on to stating the effect on the wavelength, ie it would
have a greater red-shift and therefore be longer overall.

Some candidates got the logic backwards and a few made no link to the previous parts of the
question at all.

(c) Another galaxy, Centaurus A, is much further away from the Earth than NGC 300.

Explain how the wavelength of light detected from hydrogen atoms in
Centaurus A is different from the wavelength of light detected from hydrogen
atoms in NGC 300.

— (2)
{L""""‘Vf»{en}f&"f")“-"r‘"-—-"')/f'g:f-no-v(&nf'

.................. A ull heee o fonse . Lorliagt, \An Cead
From €ty fla., these e~trrud é;,A/éc oo,

e pleduce poce  ehShitted  omalimyths e S
'>FWF'°A*’W*‘~,MLHW/FWL»=~~7

(Total for Question 8 = 8 marks)

TOTAL FOR PAPER = 70 MARKS

.aﬂ"'-:l;\

N { ResultsPlus
/--.. Examiner Comments

The question tells the candidates that Centaurus A is much further away from the Earth
than NGC 300. It was not necessary to name Centaurus A in the response although many
candidates did. The idea of a longer wavelength is present in the first sentence. The idea of
greater red-shift for further galaxies is in the second sentence.

This response scored two marks.
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(c) Another galaxy, Centaurus A, is much further away from the Earth than NGC 300.

Explain how the wavelength of light detected from hydrogen atoms in
Centaurus A is different from the wavelength of light detected from hydrogen
atoms in NGC 300.
(2)

e SEr o ONEAG,. . RS Maved. SN0 Bo eed A,
Lo BS b ey moved 115 wowelongths  OF  UgWr AW ool
Costeroned  madang. oM (NGRr WINRAGAY b aunol lower
L eqMON I AN . NG C 300

(Total for Question 8 = 8 marks)

TOTAL FOR PAPER = 70 MARKS

Z ResultsPlus

Examiner Comments

Although the idea of a longer wavelength is here, the candidate has not mentioned that the
further galaxy has experienced greater red-shift so the first mark was not awarded.
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Paper Summary

Based on their performance on this paper, candidates should:

Take care when drawing diagrams to add correct labels for all apparatus and draw accurately.

Ensure that they have either seen or performed the practicals named in the specification
where possible. This might include either building or simulating circuits in which the number
of components changes and noting the effect on the currents and voltages in or across those
components.

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 and any additional instructions 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. This includes using particular ideas (such as forces or
energy) in your answer.

Structure multi-step calculations as simply as possible, with words, ideally, to facilitate
checking at each stage.

Recall the units given in the specification and use them appropriately.

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

Allow time at the end of the examination to check answers carefully and correct basic slips in
wording or calculation.
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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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