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Introduction

The examination was written to assess 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. Candidates were
provided with a full list of the formulae to be used in this examination. 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 and could rearrange and substitute data into given 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 (c)(i)

Most candidates knew which equipment to use to answer this question. However, some
candidates wrote the correct equipment the wrong way round, which scored zero marks.

Question 1 (c)(ii)

Almost all candidates could select the correct data point as the anomalous result in the
graph. Some candidates did not answer the question, whilst others selected the data points
at 25s and 30s.

Question 1 (c)(iii)

Most candidates answered this question correctly. The most common mistake was halving
the original count rate and quoting that as the final answer. Some candidates also chose an
initial count rate other than that at t=0s and then halved it to find the time. However, they
often forgot to take away the time of their initial count rate. Responses like this scored 1
mark only.
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Question 1 (c)(iv)

Candidates found this question challenging and less than half were able to score the mark.
Most incorrect answers focused on examples of human error or simply not accounting for
background radiation.

(iv) Give a reason why the teacher should not expect the data points to lie exactly
on the curve of best fit.

(1)

\( / ResultsPlus

Examiner Comments

This response scored zero marks. The idea of background radiation
being present is insufficient to account for the random error in the
results. If the candidate had said that the background radiation varied
(or is random) then that would have been sufficient.

(iv) Give a reason why the teacher should not expect the data points to lie exactly
on the curve of best fit.

(1)

\/ / ResultsPlus

Examiner Comments

This response shows the most common example of an answer that
was awarded the mark. The idea that the decay is random sufficiently
accounts for the data points deviating from the curve on the graph.
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Question 2 (a)

Most candidates were able to score at least 3 marks in this question for drawing a circuit
diagram with a suitable power source, lamp, ammeter and voltmeter all connected
appropriately. Only a third of all candidates scored full marks for the inclusion of an
appropriate component to vary the current in the lamp. Weaker candidates lost marks for
connecting ammeters or voltmeters incorrectly, whilst others lost marks for using incorrect
circuit symbols.

2 A student investigates how the current in a filament lamp changes when the voltage
across the lamp is varied.

(a) Draw a circuit diagram the student could use in their investigation.
(4)

—

e
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N / ResultsPlus
/'-—-.‘: Examiner Comments

This response shows the typical response that scored 3 marks. The
circuit diagram allows a reading of voltage and current to be made for
the lamp but offers no way of varying the current to obtain the set of
results shown in the question.
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2 A student investigates how the current in a filament lamp changes when the voltage
across the lamp is varied.

(a) Draw a circuit diagram the student could use in their investigation.

BELA i

)

(4)

X
@

a‘\ -
ResultsPlus

Examiner Comments

The inclusion of the variable resistor in this circuit allows the currentin
the lamp to be varied and this response was awarded full marks.
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Question 2 (b)(i)

Most candidates scored at least 1 mark in this question for a simple pattern statement
linking current and voltage eg "as the voltage increases the current increases". More able
candidates scored the second mark for a further detail about the relationship; usually a

simple statement that it is non-linear. Some candidates wrote confusing statements such as
"the current decreases at higher voltages", which were given no credit.

(i) Describe the relationship between current and voltage shown on the graph.
(2)

N
—
T

N ‘\/ ResultsPlus
/‘--. Examiner Comments

An excellent response that was awarded full marks. The idea of the
non-constant increase in current is well expressed.

\.

(i) Describe the relationship between current and voltage shown on the graph.

N t{ ResultsPlus

/'--.. Examiner Comments
This response was awarded 1 mark for a simple, correct statement
linking current and voltage.
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Question 2 (b)(ii)-(iii)

The inclusion of the full formulae booklet in the examinations this series meant that almost
all candidates wrote the correct formula in Q02(b)(ii). Most candidates also completed the
straightforward calculation in Q02(b)(iii) successfully. However, weaker candidates lost marks
by incorrectly reading data from the graph or incorrectly rearranging the formula.
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Question 3 (a)

Most candidates scored at least 2 marks in this calculation. Most candidates opted to use
P=E/t, but some made mistakes when dealing with the units of time. Some candidates did
not convert the units at all, whilst others attempted to convert to seconds, but did so
incorrectly.

3 Afamily has a television set.

(a) The television set has a low power mode called standby.

When on standby, the power rating of the television set is 0.27W.

S—

L V) x P sa

—~ &2\ 0 s

@ner Iy Aroms= L X VXY (3)

G-27T x\2 <Ge
= \qa4d. Yy

energy transferred = ... J

s N

N
\/ 2{ ResultsPlus

Examiner Comments
This candidate has attempted to convert hours to seconds but has

missed an additional factor of 60 in their conversion. The final answer
of 194.4 was seen frequently and was awarded 2 marks.
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3 Afamily has a television set.
(a) The television set has a low power mode called standby.
When on standby, the power rating of the television set is 0.27W.

Calculate the energy transferred to the television set on standby in 12 hours.

tery trsfomecd, = Pouser « Fine
0.7TwW x C}j_x £0x60)
e
- e Y

(3)

1

Vi

O .27 X \3200
= [6bUy

energy transferred = “661'3

N\

ﬂ ResultsPlus
Examiner Comments

A fully correct answer gaining 3 marks.
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Question 3 (b)(i)

This standard question was answered well by most candidates. Most understood that the
fuse melts to break circuit if large currents pass through to gain full marks. Some candidates
were not clear enough in their responses to be awarded Mark Point 1. For example, some
stated that a fuse breaks the circuit when the current increases, rather than when the current
is too high or above the rating of the fuse.

(b) In normal use, the current in the television set is 0.31A.

(i) Explain how a fuse works to protect the television set if there is a fault.
(3)

......... TE. Haeve 5.0 faunlt nah Hheae 550, tuancgt o Sy e fuse seponmlany. SY.........
v v el e Live e, e felemnan cel plaag. melds .. Tlas. witows Haak ...
e HAL COCUME .. DD ... S0l HA® .. Clvenk. Aabst 3. 00, Wigha St 00GCly . A0 ...

...... KR e R M B Bt 1 S

N &{ ResultsPlus
/'--. Examiner Comments

A clearly laid out response that gained full marks. The idea of a surge
of current was deemed sufficient to imply that the current is too high.
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Question 3 (b)(ii)

Candidates found this question more challenging than Q03(b)(i), although most were able to
score at least one mark. Mark Point 1 and Mark Point 3 were awarded most frequently.
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Question 4 (a)

The greatest challenge in this calculation was the unit conversion from MHz to Hz. Some
candidates did not attempt to convert the units at all, which usually resulted in 2 marks being
awarded in Q04(a)(ii) if the rearrangement of the formula was correct. Some candidates knew
to convert the units of frequency but made mistakes due to the less commonly seen prefix of
mega, M, being used.

4 Ground-penetrating radar (GPR) uses radio waves to detect changes in
material underground.

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

wawe speeel - Geq,umatx »wwef“ng

(1)

(il) GPR radio waves have a frequency of 170 MHz.
The speed of radio waves is 3.0 x 10°m/s.

Calculate the wavelength of the waves.

Lo0000000 = \T70 xwaue\emg’l-h

3po000000 _ Mqlaﬂ‘ﬂx
\ 70

(3)

wavelength = \76“"!705'%8?« m

.-""P-:

¢ ﬁ{ ResultsPlus
/--.. Examiner Comments

This response was awarded 2 marks in Q04(a)(ii) due to the conversion
from MHz to Hz not being attempted.

@4\ ResuitsPus
<\

) Examiner Tip
Candidates should know to convert to standard units and should be
familiar with the prefix mega, M.
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Question 4 (b)(i)

Many candidates scored no marks in this question due to not drawing a reflected ray, despite
the question stating that the ray had been reflected. Those candidates who did draw a
reflected ray often lost marks for not drawing their wavefronts carefully. Non-perpendicular
wavefronts were seen in many responses, whilst other candidates did not take enough care
to ensure the spacing of their wavefronts matched the incident ray.

(b) (i) A radio wave passes through the ground and refracts at the boundary
between soil and rock.

The diagram shows three wavefronts of the wave before and after refraction.
The wave is also reflected at the boundary between the soil and the rock.

Complete the diagram to show three wavefronts after the wave has been
reflected at the boundary.
(3)

wavefronts

rock

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

This response scored 2 marks. Although a ruler has been used, the
wavefronts are clearly not perpendicular to the reflected ray.

) Examiner Tip

'f \ ResultsPlus
<\

Candidates should take care when drawing diagrams, especially when
that is the focus of the question.
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(b) (i) A radio wave passes through the ground and refracts at the boundary
between soil and rock.

The diagram shows three wavefronts of the wave before and after refraction.
The wave is also reflected at the boundary between the soil and the rock.

Complete the diagram to show three wavefronts after the wave has been
reflected at the boundary.

(3)

wavefronts

N

ig ResultsPlus
Examiner Comments

This response scored full marks. The candidate has drawn their
diagram carefully using a ruler.
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Question 4 (b)(ii)

The majority of candidates were awarded Mark Point 2 for stating that the rock is denser
than the soil. However, most were unable to link this to valid wave properties to score further
marks. Only candidates working beyond Grade 7 linked ideas about wave speed and
frequency to explain why the wavelength decreased.

(ii) Explain why the radio waves passing through the rock have a smaller

wavelength than the radio waves passing through the soil.
(3)

Rock s o dense than Sol amd

__________ thwe  Swialexr . e wweNe\eamabin. . e waove,

B, AN e

3/ &{ ResultsPlus
/--._ Examiner Comments

This response was often seen for 1 mark. No wave properties have
been linked to the rock being denser than the soil to explain why the
wavelength decreases.

(i) Explain why the radio waves passing through the rock have a smaller
wavelength than the radio waves passing through the soil.

Rock 15 more. dorse. than sal. Whon the redlio srases . }mn#{.[e.ﬁ ............
........ dense il into %&mdz@&wﬁﬁtw&om%w

Mo namal and. slowss dean. Besewd Due b the radio uoauves sbusing
...... Aaun Huﬂ lwu S'muvmclflgﬂn defﬁ Hhoir w - Tag

cota B .

\( &{ ResultsPlus
/'--. Examiner Comments

An excellent response that was awarded 3 marks. Mark Point 1, Mark
Point 2 and Mark Point 3 are all seen.

17 Int GCSE Physics 4PH1 1P



Question 5 (a)

Most candidates had the correct general idea of how the pressure could be determined in
this question based on the formula linking pressure, force and area. However, the details
needed to measure the force and area enabled this question to be used to differentiate
between outcomes at the major grade boundaries. Most candidates knew to measure the

area and more able candidates gave a further detail of how this could be done using squared

paper or an equivalent. Although most candidates knew to measure weight, the apparatus
used to do this was seen less often.

5 The drawing shows a camel and a person in a desert.

(Source: © Hennadii H/Shutterstock)

(a) Describe a method you could use to find the pressure a person exerts on the
ground when standing on two feet.

EQ('—R—

(4)

LPressone. T axeo. .. . R
_measue. oo o\ fo  Saes c} o pesang.
o~ jem\r Un'\ ......................

A LAV T ém. jwm 9. e pexsof\ Ane J% WOV,

- pu&: ANN S W\w\ e

’repecxk@xpmmw 5.6 4O NS

a\ -
ResultsPlus

Examiner Comments

This response was awarded 2 marks for Mark Point 1 and Mark Point
5. The appropriate details of how to measure the area are missing and
there is no indication that the relevant force is the weight of the
person.
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5 The drawing shows a camel and a person in a ;lesert.

(Source: © Hennadii H/Shutterstock)

(a) Describe a method you could use to find the pressure a person exerts on the
ground when standing on two feet.

(4)

4o complete IS exprrinent. Yo € Rowd. need g
POORr... QN O reudon... u@gnt SCQle.. \m m@gr ............

oﬁ-me,{‘aet@ ......... mm\@ ............. 514 .SL BORS 0€' ’t’ﬂﬁ ...... m— on

fe_graon... paRe4en. ISg. . pRSUR. = fore (i Neukans,
(areo, 0F fept) «— 0RO,

<Z§ ResultsPlus
Examiner Comments

This is a much more detailed, higher level response that meets the
criteria for all five marking points in the mark scheme.
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Question 5 (b)
Most candidates completed this calculation successfully due to the inclusion of the formula

in the formulae booklet and the lack of any rearrangement. The most common error was
using the mass of the person in the calculation, rather than first calculating their weight.
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Question 6 (a)(i)

Two thirds of all candidates scored the mark in this question, usually for a reference to all EM
waves having the same (or a quoted) speed. Erroneous responses focused on all EM waves
being harmful or other incorrect ideas.

Question 6 (a)(ii)

This question was answered to a high standard. Most candidates gained the mark for giving a
correct comment about x-rays damaging cells or causing cancer. Those candidates who did
not score the mark were usually too vague in their responses eg "x-rays harm cells".
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Question 6 (a)(iii)

Candidates found this standard question challenging and either gained full marks or none at
all. Those candidates scoring only one mark usually made some valid reference to vibrations
or oscillations. Many candidates knew that vibrations are perpendicular in transverse waves
and parallel in longitudinal waves, but struggled to correctly describe what they were
perpendicular/parallel to. For example, references to vibrations being perpendicular to
"movement" were seen frequently. Some candidates knew the correct definitions of both
types of waves but got them the wrong way round.

(iiiy Describe the difference between transverse waves and longitudinal waves.

You may draw a diagram to help your answer.

{"\'amsue_rgf.’. (owc‘\grmw»i

= A._trausverse gave aseans Ulorakions are parallel fo e
Ldice chon of ovave @ beaved

.._l)\_,nlu_n,c-‘:. e [tlfu,,eic{\f\ﬂul B Y D ]‘DTQ}';Q\J\S e 1o 458 r;,;dawobcuim

(u FL.L, c{reok-c“”m( ,M%UL.{‘I&U‘J

\/ / ResultsPlus

Examiner Comments

This candidate has given correct descriptions for both types of wave
but got them the wrong way round. Only 1 mark was awarded.
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(iii) Describe the difference between transverse waves and longitudinal waves.

You may draw a diagram to help your answer. A

A
YAV,

TronsSverse
Wowve

PowsiCles . In. Jcmr\SWrSct,mve..smbmteTn?erpmdrcmr
Abeecemnn..... . e
factrcies.. Ja. Lewjawm o \ubrmte, Jn.Pacalle)..
Aection ...

(3)

Y

lon gitudinal \aye

z ResultsPlus

Examiner Comments

This response also got 1 mark. The candidate has not given a valid
comparison when describing what the vibrations are
perpendicular/parallel to.
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(ili) Describe the difference between transverse waves and longitudinal waves.

You may draw a diagram to help your answer

W”’
U%WW

f\J\J

N \*J .
sl o
m V\WK\M\

Treosvurs. Aot Ve Uutix e Nibotlos .
et Ghaie Lsawer Srettion™ Longjrodiad
Apones \mne/ ......... B Luone, Noxalen Q.m\ o daix

2 ResultsPlus

Examiner Comments

A fully correct response that scores 3 marks. Note that the diagram on
its own is good enough for full marks.

P
S \ ResultsPlus

Examiner Tip
Diagrams can be very helpful in communicating understanding,
especially in questions where the correct use of terminology is
expected.
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Question 6 (b)

This question assessed experimental details for one of the required practicals. Some
candidates did not carefully read the question and gave well-revised descriptions of a
standard method for determining density. The marks here focused specifically on how the
mass and volume of the irregular object could be determined. The displacement method was
usually chosen, but some candidates did not give enough detail for this method or missed
out essential pieces of measuring equipment.

(b) The diagram shows a part of the knee called the patella. The patella has been
removed from a person’s knee.

a[cm |_,7 - M&S

\]0""'..

The patella is a small, irregularly shaped bone that is denser than water.

Describe how to find the mass and the volume of the patella bone.

...... ? 5 i
Teo & %enca _________ i plome  in e mgﬁ ...... “fc.r _________________________________

....................... meﬁﬁuklmﬁmkﬁi—m
% . %wtcl T:br_ foo s & Yo B putelly . Cte ...

\( { ResultsPlus
/'--.. Examiner Comments

This response scored 2 marks (Mark Point 2 and Mark Point 3). The
lack of using a measuring cylinder and a valid accuracy detail
prevented further marks from being awarded.
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(b) The diagram shows a part of the knee called the patella. The patella has been
removed from a person’s knee.

The patella is a small, irregularly shaped bone that isdenser than water. |

Describe how to find m@ and the {glum@yof the patella bone.
(4)

......... LA AN, L. M LN

iz ResultsPlus
Examiner Comments

An excellent response with a high level of attention to detail.
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Question 6 (c)

The inclusion of the formulae booklet made this question very accessible and most
candidates scored at least 3 marks. However, some did not read the question carefully and
did not give their final answer to two significant figures as requested.

(c) A scientist finds the volume and mass of a patella.
The mass of the patellais 17g.
The volume of the patella is 13cm?.
Calculate the density of the patella.

Give your answer to 2 significant figures.

oliraty = a@ss
voluwme

Aemsivy - 173,

\2om
opeug';\—? = \.207/

(4)

density = }397 g/cm?

¥ { ResultsPlus
/--._ Examiner Comments

This response gained 3 marks. The final answer has not been rounded
correctly.

¥\ ResultsPlus
\ Examiner Tip
Read each question carefully to ensure all its demands are met in the

response.
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Question 7 (a)

Most candidates interpreted the lack of movement as there being no energy in the kinetic
store of the motor.
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Question 7 (b)

Most candidates opted for a straightforward calculation using E=VIt, but some chose a more
complicated (but valid) method of using P=VI followed by P=E/t. Other, more unusual,
methods involved using Q=It followed by V=E/Q. All these methods gained full credits as long
as the final evaluation was expressed to more than two significant figures.
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Question 7 (c)-(d)

The majority of candidates scored marks in Q07(c) for determining 10J for the kinetic store
and choosing "thermal" or "heat" for the wasted arrow. However, fewer candidates correctly
identified "electrically" as the method of transfer from the battery to the motor. It was
encouraging to see most candidates correctly extract information from the Sankey diagram
to complete the efficiency calculation in Q07(d) successfully.
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Question 8 (a)

A great variety in terms of the quality of responses was seen in this question. However, the
majority of candidates were able to identify absorption or reflection, scoring Mark Point 1.
Poor absorbers was seen in less than half of the full 2 mark responses. The idea of snow
being a good reflector was seen more often.

8 In some countries, snow can fall and collect on the ground.

Diagram 1 shows that after the snow has fallen, the sky can be clear, leaving the snow
directly exposed to the Sun.

()

snow

Diagram 1

(a) Explain why the white snow will take a long time to melt, even though directly
exposed to the Sun.

¢ ResultsPlus

Examiner Comments

A high level response that was awarded 2 marks for the reference to
snow being a poor absorber.
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Question 8 (b)

Not many candidates referred to Mark Point 1 in their responses (the idea that ground /
drain cover is warmer than snow). Mark Point 2 was seen in most responses, which enabled
most candidates to score at least one mark. Mark Point 3 was seen in the higher level
responses.

(b} Diagram 2 shows a different piece of ground that has a metal drain cover.
If the snow lands on metal, the snow takes a shorter time to melt.

=)

Diagram 2
Explain why the snow melts in a shorter time on the metal drain cover.

(2)
N0 9. pRedust MRALS 4. good. candudtar S0 3TaNSfe 9 .
hedi tnkrgy. 10 _1be snow 0y onduChion. 1o meangine
oW N4s MOLe. neat ENRIQY.S0. ML IS qUIC KRl ... 05 heal tronoeers
prom. hotie L O0ICES Y0, coDIR QDIRCIS.

% ResultsPlus
Examiner Comments

A model answer that meets the demands of all three marking points.
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Question 8 (¢)

Most candidates recognised that a convection current would cause hot air to rise, which
would leave colder air near to the snow. However, very few candidates linked this to the rate
of energy transfer to score Mark Point 3. Those candidates who failed to score at all confused
convection currents with electrical currents or currents in water.

(c) Explain how a convection current above the snow increases the time taken for the

snow to melt.
(2)

O gk It e snow wil br Losar ho TR COURS ail mumts

il ot I e, SO, o on el 90 e e

N
\( 2{ ResultsPlus
/'--.. Examiner Comments

A clear response that meets the criteria for Mark Point 1 and Mark
Point 2.
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Question 9 (a)

Most candidates scored 2 marks in this question. Occasionally a power of ten (POT) error was
made for incorrectly attempting to convert kilograms to grams, which resulted in a score of 1
mark. More significant errors involving not using g in the calculation, resulting in no marks
being awarded.
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Question 9 (b)(i)

Most candidates completed this question successfully, perhaps owing to it being a "show
that" calculation. Some candidates multiplied 47 and 0.20 to get 9.4 and then divided by 2 at
the end of their calculation to achieve the desired outcome. Benefit of the doubt was given in
this case that the candidate was attempting to find the area of a triangle.

Question 9 (b)(ii)

It was encouraging to see so many candidates relate acceleration to the gradient of the graph

and successfully calculate the acceleration. Some candidates used v2 = u? + 2as and the value
of the distance found in Q09(b)(i), which was awarded full marks.
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Question 9 (c)

This question worked well for discriminating at the major grade boundaries and there was an
even distribution of marks awarded in the range 0-3. Candidates working at Grade 4 could
usually communicate that the speed of the particles would increase (or an equivalent idea).
However, only candidates working above Grade 7 gave further explanatory idea to gain
further marks. Evidence of the rate of collisions with the wall increasing in a response usually
indicated a candidate working at Grade 9.

(c) Explain how the gas pressure changes if the temperature of the gas increases.

You should use ideas about particles in your answer.

—
e

¥ { ResultsPlus
/--._ Examiner Comments

This response is typical of a candidate working below Grade 7. Only
Mark Point 1 was given.
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(c) Explain how the gas pressure changes if the temperature of the gas increases.

You should use ideas about particles in your answer.
(3)

As..,..,,..i:.he.......Jzﬁm.mkuae«.....‘i.ncmuse..'j.,h__.&hﬁ....,.pax...lc.j.clcs........hau.e....._.mane......ke.mnh..c....‘..‘.
eneiqy: This . leads. ....ku more. {mq,uent collisions..with &he

% ResultsPlus
Examiner Comments

An excellent and comprehensive response typical of a candidate
working at Grade 9.
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Question 10 (a)

The majority of candidates were able to answer this question correctly. Incorrect responses
were seen evenly spread between the four different variables. However, there was a clear
pattern that some candidates confused the independent and dependent variables, getting
these the wrong way round.
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Question 10 (b)

The plotting and curve drawing in Q10(b)(i) and Q10(b)(ii) were completed to a high standard.
It was very pleasing to see most candidates make competent attempts at the data analysis in
Q10(b)(iii). However, it was clear that many candidates thought the constants had to be
exactly the same for the conclusion to be valid. Centres should guide candidates towards the
idea that constants can be considered such as long as they are approximately equal due to
experimental errors.

50 . .
£a
40 =
H
t
30 ﬁ
Distance
incm
20
i
10
[ | N
aam i
0-! T -
0 0.2 04 % 06 0.8 1.0
Timeins

(iti) The student comehudes that the resultssebey this relationship
distance = (time’) = constant.
Use the stwdemesdata to deduee whether the student’s results support
this conclusions
(4)
A LEQRE A POINT. QL +0e.9Lapn AN d use eNe formulo. QrIXance.

[N . AN Q. 2 i
= (timne) S~ COnSTANT , £.9 10 % (0.-4)" = b=t , ip iy

QNOLNEC, .G, 805 (0.:a1) 0. 50N Hese values round. .
WP Y0 €0 00 (25£). pLaNG. THAT +NE._STUAENts. concAuson....
R o) ol o g
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AN /
\/ ( ResultsPlus
Examiner Comments
This response scored full marks. There is an understanding shown that
although the constants are not identical, they all round to 60 and so
can be considered "constant".
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Question 11 (a)

This multi-step calculation was intentionally challenging and most candidates only scored 2
marks. This was usually due to the selection of the wrong voltage, which was deemed a

physics error. However, it was encouraging to see many candidates correctly convert their
answers to milliamps at the end of the calculation.

11 Diagram 1 shows a light-emitting diode (LED) and a resistor in series with a cell and

an ammeter.
1.5V
||
—()—
n

N

1

0.63V 95Q
Diagram 1

(a) The voltage across the LED is 0.63V.
Calculate the current in the circuit,

Give your answer in milliamps. (*y IOOQ))
(4)

VOHOSQ = ClUfrrent x resistQNce
curréent = VOHQHQ
(eSiStan et

=083 - g.g3iIxi077
Ko
XIOOO:€'63|S? ¢.c3
current = ... 0.0 022 MA

N { ResultsPlus

/'--.. Examiner Comments
This response scored 2 marks. The candidate has the voltage of the
LED with the resistance of the resistor to calculate the current.

However, the conversion to milliamps at the end of the calculation is
correct.
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11 Diagram 1 shows a light-emitting diode (LED) and a resistor in series with a cell and
an ammeter.

1.5V

0.63V 950
Diagram 1
(a) The voltage across the LED is 0.63V.

Calculate the current in the circuit.

Give your answer in milliamps.
(4)

V= xR
\ =Y =15 _ 2 . ci000
R ag (40

\S .49

- .'\ B
ﬂ ResultsPlus
Examiner Comments

This response scored 2 marks. The candidate has the voltage of the cell
with the resistance of the resistor to calculate the current. However,
the conversion to milliamps at the end of the calculation is correct.
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11 Diagram 1 shows a light-emitting diode (LED) and a resistor in series with a cell and

an ammeter.
1.5V
'.----
—®
7
N
L1
0.63V_ 95Q
Diagram 1

(a) The voltage across the LED is 0.63V.

Calculate the current in the circuit, "
Give your answer in milliamps. 6

UDM‘J Cormak % Rsisktma G
Ve bt
Comtek = e
|.§ ~O0-65%
A e
oS
- 0.9t

current = ODQC’OI'L mA

N_

ﬂ ResultsPlus
Examiner Comments

This response scored 3 marks. The candidate has the correct voltage
with the resistance of the resistor to calculate the current. However,
the conversion to milliamps at the end of the calculation is incorrect.
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Question 11 (b)

This question was very challenging and most candidates scored no marks due to thinking
that the resistance of the circuit increased when adding the resistor in parallel. More able
candidates knew that the resistance decreased (or the current increased) but lacked
sufficient detail in their explanations to merit more than 2 marks. Only the most able
candidates were able to access full marks following a comprehensive analysis of the new
circuit.

(b) Diagram 2 shows a second LED and an extra resistor connected in parallel with
the cell.

1.5V

D)
! _/

Diagram 2

The resistor and the LED are the same as the components used in diagram 1.
The two resistors are identical and the two LEDs are identical.

Explain how the ammeter reading will change.

'T\L&MM;’**’#OL;/*“{?(‘“LL

'4'\4‘-5%1«&" Iﬂ’*ﬁt.m z...; ﬂ‘yw{dnfzﬂfwa

fm’ffk‘!y _____ N

e N\

(4)

N,
\/ { ResultsPlus
/“--. Examiner Comments

This response scored 2 marks. The candidate's recognition that the
current doubles gains Mark Point 5 and Mark Point 6, but there are no
further details to support this conclusion.
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(b) Diagram 2 shows a second LED and an extra resistor connected in parallel with
the cell.

Diagram 2

The resistor and the LED are the same as the components used in diagram 1.
The two resistors are identical and the two LEDs are identical.

Explain how the ammeter reading will change.

8.... 08 wallans. s oot s (5.2E ...

ﬁmjmﬁaaf)/ﬂ'%%mé#umm L

Z ResultsPlus

Examiner Comments

This comprehensive answer received full marks. All the marking points
in the mark scheme are met.
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Question 12 (a)

The majority of candidates scored the mark in this question for identifying the presence of a
current in the wire. Inappropriate answers included the wire being an electromagnet and the

wire being made from a magnetic material.
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Question 12 (b)(i)

Most candidates knew the difference between a.c. and d.c. but often there was insufficient
detail in the description of a.c. to award both marks. Candidates were expected to know that

the currentin a.c. changes direction continuously.

(b) The cell supplies direct current (d.c.). The electronics in diagram 1 change the
direct current into alternating current (a.c.) in the coil.

(i) Describe the difference between direct current (d.c.) and

alternating current (a.c.).
(2)

LA Aifect currenf (5. whern the covvent
Lol Slews on€. wey,. An alteaaties....
Cerrent 15 _bhen. Fue <ucenkt. cen Slon Cithérl..

N

) { ResultsPlus
/---. Examiner Comments

This response scored 1 mark only. The description of a.c. does not
refer to a continuous change in direction.
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Question 12 (b)(ii)

A wide range of responses were seen in this question. Induced current instead of voltage was
one of the main reasons marks were missed. The use of “cutting” field lines was not seen very
often and, surprisingly, “interacting” (not scoring) etc was seen more frequently.

(i) Alternating current is supplied to the transmitter coil.

Diagram 2 shows a gold ring in the soil below the metal detector,

metal detector

air

soil

o ring

Diagram 2

Explain why there is an alternating current in the gold ring.

Thercls
W"‘*ﬂ‘a’\.JH-grna.—}mjwrr-m*“'\-}hf_’cmsmd‘lwc—ah

520y W eleck i o converty Meditrd Careat fo an sHecnal

(3)

B D Were s anaHamading. Maarets  (Hald dreand theteacmitier

c,annsMthc,@ntLdf-"‘“'l“f\f'u\fjhi"‘f-r“f\ga,mlt'tt‘*d%tc—s&,h

...... Alternabing.. eldage. . ANnd . vem  tren ehee  analterneting.

LALeeat) Se e 0y s an Aldernatng, Carrent.

\(f( ResultsPlus
Examiner Comments

This high-level response scored full marks for the comprehensive
explanation.
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Question 12 (c)

This challenging question discriminated well at the top end of the grades range. There was
some confusion about the magnetic field of the receiver coil affecting the inner workings of
the loudspeaker in many responses. Weaker responses usually only scored 1 mark for a
reference to a vibrating part of the loudspeaker. Only the most able candidates went beyond
this to give detailed explanations of how these vibrations were produced.

(c) Diagram 3 shows the circuit for the receiver coil.

receiver coil

loudspeaker

Diagram 3

As a result of the alternating current in the gold ring, there is an
alternating current in the receiving coil.

Explain how an alternating current in the receiving coil causes a sound to be

emitted from the loudspeaker.
(4)

..Jm.....,l&,..mme..,.m.i,l,,....}.LL,.,m;ﬁm}.ifg....,m:.mn.i..,.Ei.o.m.c,._.i.hé,,o......}f.l:e_.,.c.u.hi,..i..n...LL.,...im\spw
nod pushes ik oub Moo olbormbing curvent dlan puches it backin add dees..
....%._éis.;:ﬁpﬁ.s;.u!.eo.é(,y....m..ms.i;,;y...mm.la_._...i,g...m...Ja..m,mf.._:e,.zn.;J.L.al__...ﬂnmfa....3:.hn__.qzm.._...._.__.___._.

5@%]!‘&?‘1

’yngesuItsﬂus
Examiner Comments
This response scored 2 marks for Mark Point 1 and Mark Point 5. There

is no valid link made between the current in the loudspeaker and the
vibration.
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(c) Diagram 3 shows the circuit for the receiver coil.

receiver coil

loudspeaker

Diagram 3

ConL
As a result of the alternating current in the gold ring, there is an o ¢
»* l L

alternating current in the receiving coil.

Explain how an alternating current in the receiving coil causes a sound to be
emitted from the loudspeaker.

Mmm Lmk. Berownt, K aa. a.c. m.wmk. She

whih
e bk Yo mew boade.and.

M%MMMWM ....... Theae

wana 0L MUA-D-NW (Total for Question 12 = 10 marks)

ig ResultsPlus
Examiner Comments

This excellent response scored 4 marks. There is a comprehensive
explanation given that links the current in the loudspeaker to the
vibration.
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Paper Summary

Based on their performance on this paper, candidates should:

Take note of the number of marks available for each question and use this as a guide for
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 able to use the formulae listed in the specification confidently in terms of substitution,
rearrangement and evaluation.

Know the SI units for physical quantities and be able to convert from non-SI units to SI
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:

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