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Introduction

This was the second examination of paper 2, at higher level, for the new specification. Questions
were set to test students’ knowledge, application and understanding from these nine topics in the
specification:

* Topic 1 - Key concepts of physics

* Topic 8 - Energy - forces doing work

* Topic 9 - Forces and their effects

* Topic 10 - Electricity and circuits

* Topic 11 - Static Electricity

* Topic 12 - Magnetism and the motor effect

* Topic 13 - Electromagnetic Induction

* Topic 14 - Particle model

* Topic 15 - Forces and Matter

It was intended that the examination paper would allow every candidate to show what they knew,
understood and were able to do. Within the question paper, a variety of question types were
included, such as objective questions, short answer questions worth one or two marks each and
longer questions worth three or four marks each. There was a new emphasis, too, in the inclusion
of questions designed at targeting students’ knowledge and understanding of practical work. This
included assessing their fundamental knowledge of practicals specified in the specification,
together with further application, especially where they were asked to propose improvements to a
procedure. The assessment of students’ mathematical skills involved recall of some equations and
became more demanding as the paper progressed. There were also two extended open response

guestions, worth six marks each.

Successful candidates:

were well-acquainted with the content of the specification
* had been engaged with practical work during their course

* were competent in quantitative work, especially in being able to recall and rearrange equations
and use numbers in standard form

* recognised key command words such as “describe” and “explain” and constructed their
responses accordingly.

* were willing to apply physics principles to the novel situations presented to them.
Less successful candidates:

* had gaps in their knowledge of the topics of this paper
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* had gaps in their procedural knowledge, relating to their practical work

* failed to set out calculations in a logical way that could be easily followed by the examiner.

¢ did not focus sufficiently on what the question was asking

* found difficulty in applying their knowledge to new situations.

This report will provide exemplification of candidates’ work, together with tips and/or comments,

for a selection of questions. The exemplification will come from responses which highlight
successes and misconceptions, with the aim of aiding future teaching of these topics.
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Question 1 (a) (ii)

Candidates were asked to analyse the difference between two paint spray patterns; one of which
was comprised of charged paint drops. They needed to be able to explain how repulsion between
the charged paint drops results in a wider, more dispersed spray.

Examiners saw good knowledge of repulsion as well as good analysis explaining how it led to the

spray pattern. The most common misconception is that the charged paint drops would be more
evenly dispersed.

(ii) Figure 2 shows the spray pattern from two different paint sprayers.

sprayer X sprayer Y
Figure 2

Sprayer X does not charge the paint drops. Sprayer Y gives the paint drops a positive charge.

Explain how charging the paint drops changes the shape of the spray pattern.
(2)

CCIL{S(@Q

ResultsPlus

Examiner Comments

A good response that fully answers the question.
Full marks.
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(ii) Figure 2 shows the spray pattern from two different paint sprayers.

sprayer X sprayer Y I

Figure 2

Sprayer X does not charge the paint drops, Sprayer Y gives the paint drops a positive charge.

Explain how charging the paint drops changes the shape of the spray pattern.
)

(2
A The mhve[%cm%ed\@mtd@@aam ....... ok, ud.

c@ve(mmr%exmmheremwgmchmqe& ........
@c:w(&, ...... &D@%ﬁbﬂt&% ......................

ResultsPlus

Examiner Comments

There is a mark for describing that the charged
drops cover a larger area. However, this response
does not explain how this happens. To gain full
marks there needs to be a reference to the
charged drops repelling each other and that this
causes the spray to spread out.
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Question 1 (a) (iii)

Candidates were asked to explain why the object being painted by the charged spray was
connected to earth by a metal wire. Marks were awarded for explaining that this would prevent
charge building up on the object because the metal wire is an electrical conductor.

Many candidates tended to focus on potential dangers such as sparks, shocks and fire and
repeated the fact that the object was earthed as an explanation.

..}-
(iii) Sprayer Y is used in a factory to paint a metal object.

e

The object hangs by a metal wire that is connected to earth.
L Y T T, L, W

Explain why a metal wire is used to connect the object to earth.
(2)

___________________ aod itk

ResultsPlus

Examiner Comments

There is a mark for identifying that the metal wire
is @ conductor but no further marks for repeating
the information about the earth given in the
question.

............. CAR. O B OO

ResultsPlus

Examiner Comments

A clear explanation that scores 2 marks.
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Question 1 (b)

Candidates were required to draw the electric field between two charged plates. Examiners saw
many clear drawings that included at least three straight lines with arrows from positive to negative
plate. One of the main errors was that candidates failed to note the arrows would represent the
direction in which a positive test charge would move. Many candidates did not draw the lines with a
ruler

(b) Figure 3 shows two charged metal-plates.-

b 44

The top plate has a negative electric charge.
The bottom plate has a positive electric charge.

On Figure 3, draw the electric field lines between the two plates and show the

direction of this electric field. is electric fie

(2)

ResultsPlus

Examiner Comments

A clear drawing that scored 2 marks.
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Question 2 (b) (i)

Question 2 was set in the context of a ball being dropped and allowed to bounce several times.

Candidates were first asked to use the equation for change in gravitational potential energy when
the ball was lifted through a vertical distance.

Most candidates carried out this calculation correctly. However, a large number carried out an
unnecessary conversion from kg into g.

(b) A ball has a mass of 0.046 kg.

() Calculate the change in gravitational potential energy when the ball is lifted
through a vertical height of 2.05m.

Use the equation

AGPE =m x g x Ah

(2)
AGPE 00t vortO 05 © Owbkey
-—qu2 X = Ltéﬁ
= e x\Ox2 .05
= ALY
change in gravitational potential energy =....... AW J
ResultsPlus

Examiner Comments

The candidate actually started with the correct
substitution and then changed it to convert kg
into g. This was unnecessary and resulted in an
incorrect evaluation. Examiners allowed 1 mark
out of a possible 2 where it was clear that the
calculation was otherwise correct.

ResultsPlus

Examiner Tip

In Physics, mass is measured in kilograms (kg).
Other science subjects may be different.
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(b) A ball has a mass of 0.046 kg.

(i) Calculate the change in gravitational potential energy when the ball is lifted
through a vertical height of 2,05 m.

Use the equation
AGPE =m x g X Ah
(2)
.0S
- 0.046 x \0x 2°
- 0.943
change in gravitational potential energy = 0.4943
ResultsPlus
Examiner Comments
Full marks.
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Question 2 (b) (ii)
Candidates were required to recall and use the equation for kinetic energy.

Most candidates could recall the equation and substitute the required values.

Once again, the most common error was to convert kg into g. In addition, many weaker candidates
did not square the value for velocity.

(ii) The ball is released.

Calculate the kinetic energy of the ball when the speed of the ball is 3.5 m/s.

o (3)
KE=}Amv

H X Ho X 3:5%: 281,15

kinetic energy of the ball = 283075 ..... J

ResultsPlus

Examiner Comments

Once again, the candidate has converted kg into g.

(i) The ball is released.
Calculate the kinetic energy of the ball when the speed of the ball is 3.5m/s.

Kg: %wamﬁz
0.5%0.046>3.5% < 009195

(3)

kinetic energy of the ball = Jofgj

GCSE Physics 1PHO 2H
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ResultsPlus

Examiner Comments

Correct answer for 3 marks.
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Question 2 (b) (iv)

Candidates needed to analyse a diagram showing how the ball bounced. The height reached by the
ball decreased over several bounces and they were asked to explain why.

Very many candidates gave a good explanation in terms of energy being dissipated during the
bounce. Weaker candidates often incorrectly used terms such as force and power. It is noteworthy

that there still seems to be a common notion that momentum somehow carries an object along,
and losing momentum will cause it to slow down.

(iv) Explain why the ball does not bounce back to its starting height of 2.05m.
(2)

Tt does fuincts eneipy apl nitsidy. ebrdk. ith
H#e Wmﬂﬂx ....... ffg,'/g;f*!z&n@ge,_bé ......... Gl 30t
Maﬂnr?fmmeﬁ(y ......... Ay eiacl)... .. Sﬁwz_p.«{d.mﬁM

Examiner Comments

There is a mark for identifying that the ball has
"lost" kinetic energy during the bounce. However,
for full marks, there needs to be a description of
what happened to that energy.
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(iv) Explain why the ball does not bounce back to its starting height of 2.05m.

Because. the badl..is. losin
___em_.e,r% wvd moementon  dbad S
........... Govanh™ Gm,d s MeanS. 16 Cannat. .

...... bQUﬂC—f%hL@h

ResultsPlus

Examiner Comments

It is not quite correct to say that an object slows
down because it loses momentum. Instead, an
object loses momentum because it slows down.

ResultsPlus
Examiner Tip

Remember: an object has momentum because it is
moving. It does NOT need momentum to move.
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Question 3 (b) (i)

Question 3 was set in the context of a lamp in an electrical circuit. The resistance of the lamp
changed as the potential difference (pd) across the lamp was increased.

Candidates were required to recall and use the equation linking current, pd and resistance to
calculate the resistance for a given pd.

Most candidates were able to calculate the resistance for a potential difference of 5.0V and a
current of 0.26

Question 3 (b) (ii)

This required candidates to analyse a table of values of pd, current and resistance and comment on
a suggestion that the resistance was directly proportional to the pd.

Good answers always included some evidence of processing the data in the table to support an
analysis that resistance was not directly proportional to voltage. There was evidence of a weak
understanding of ‘direct proportionality’ and many struggled to articulate it. Many candidates saw a
positive correlation between pd and resistance and agreed with the conclusion without realising
that the relationship was not directly proportional. Candidates who stated that it was incorrect
often gave a clear explanation that the doubling of one did not result in the doubling of the other
and many used data to support this. Better candidates argued that direct proportionality required
the current to be constant; which was clearly not the case in this data.

(i) The student writes this conclusion:

'‘The resistance of the lamp is directly proportional to the potential difference.

Comment on the student’s conclusion.
Use information from Figure 5 in your answer.

LANLES BV by N D)L NE b e Alsedk Ly Q0D RO oG
o ) SicEemien wwold be ¥ <o -
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%Z ResultsPlus
Examiner Comments

The candidate has processed data from the table
to support the analysis that resistance is not
directly proportional to voltage.

Full marks.

T Students concledien. . 1ALt 1. /83S rance..
3. .not._ Auectly. PIoPOrtQNAL.. 40,11 . POEtIQLl... Al ifFe e,

ACIITNCC . OGS . NCE . A0 o ADSTCAN ., L STACAT ...

L GRAR Ay Y O/C PropOrticn Ol SLACR. ARG, Fie.
peeential AFErence.  dot) increake. 18 [@IIEAXTE. ...

%Z ResultsPlus
Examiner Comments

A good comment that would have scored full
marks if it had been supported by the use of the
data. 2 marks out of 3.
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(i) The student writes this conclusion:
‘The resistance of the lamp is directly proportional to the potential difference.

Comment on the student’s conclusion.
Use information from Figure 5 in your answer,

(3)

<ZZ ResultsPlus
Examiner Comments

The candidate has attempted to use information
from the table but has simply repeated the values.
This is not enough for the third mark. 2 out of 3

GCSE Physics 1PHO 2H 17



Question 3 (b) (iii)

Candidates were asked to suggest a component that could be added to provide a continuously
variable pd.

Candidates often stated that a variable resistor should be used, and this scored one mark. However
they very often did not describe how it should be added in series with the power supply and the
lamp for the second mark. Examiners saw many responses that suggested changing the power
supply to one that had a continuously variable output. This is not an addition to the circuit; it is
replacing one component with another. No marks were awarded for this type of response. There
were a surprising number of responses that suggested that a voltmeter could provide a variable
potential difference.

dospla U2 SOUe v uotreu?e TAASELL 3, ~
(i) The student used a power supply that had fixed output voltage settings.
Each of these outputs was a whole number of volts.

Describe how the student could add a component to the circuit that would
provide a continuously variable voltage across the lamp.

........... studoak coulﬂaﬁc\ oV

(2)

wable

e cesistoee Ond as. v .o.....ta%& s c;watLj
pregorhonalto_resistance Hnis wowld. ... als..

ResultsPlus

Examiner Comments

There is a mark for correctly stating that a variable
resistor could be used. However, the answer given
does not describe how the component should be
added to the circuit.

18 GCSE Physics 1PHO 2H



(ili) The student used a power supply that had fixed output voltage settings.
Each of these outputs was a whole number of volts.

Describe how the student could add a component to the circuit that would

provide a continuously variable voltage across the lamp.
(2)

'ﬂqﬂ conld Q,M o Yomoe wsiShor A semie® Vecowe

e Nowap Lo90 Mo | sewe ek

o \asw o Yo We Nempo e

ResultsPlus

Examiner Comments

A much better answer that describes how the
component (a variable resistor) should be added to
the circuit. Full marks.
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Question 4 (b) (i)

Candidates were asked to analyse a diagram that illustrated the principle of moments. Candidates
usually multiplied the values of force and distance on each side of the pivot to obtain numerical
values of 300 and 360. However, it was not always clear that this was a calculation of moments
because it simply showed multiplication of numbers.

In very many cases it was clear that the calculation was, in fact, of work done. Even those who had
clearly used moments in the calculations went on to use forces in their explanation and did not
score the 3™ mark.

Many candidates are clearly uncertain about the difference between work done and moment of a
force; especially because they both require multiplication of a force and a distance.

(b) Figure 7 shows a person trying to lift a large rock using a metal bar.

downward force weight of rock
600N 1800N

Figure 7

The rock weighs 1800 N.
The person can only produce a downwards force of 600N.
The person cannot lift the rock.

(i) Explain, using calculations, why the person cannot lift the rock.
(3)

Persen - 0SS x 600 = Ron

ResultsPlus

Examiner Comments

This response starts with a correct calculation of
moments and so scores the first two marks.
However, the explanation is about resultant forces,
which is incorrect.
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(b) Figure 7 shows a person trying to lift a large rock using a metal bar.

pivot

05m +0.2m

downward force weight of rock
600N 1800N

Figure 7

The rock weighs 1800 N.
The person can only produce a downwards force of 600 N.

The person cannot lift the rock.
(i) Explain, using calculations, why the person cannot lift the rock.

O:5xe00= 2003 , \YoOX 02 = 260 T
W

C—
Arion's, Ay Aotle

(3)

ResultsPlus

Examiner Comments

The two calculations are numerically correct but it
not clear what this is a calculation of moments.
Only one mark can be awarded. The explanation
confuses forces and energy and scores no marks.
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(b) Figure 7 shows a person trying to lift a large rock using a metal bar.

downward force weight of rock
600N 1800N

Figure 7

The rock weighs 1800 N.
The person can only produce a downwards force of 600 N,
The person cannot lift the rock.

() Explain, using calculations, why the person cannot lift the rock.
(rock ) 0.2 x ISOO= ZEO M (3)
(pexn) 0.5 x oG = 3OO M.

ResultsPlus

Examiner Comments

There are two calculations. Although the candidate
has not written down the formula, these are clearly
calculations of moments because the units (Nm)
are the units of moment. The explanation is very
clear. Full marks.

Question 4 (b) (ii)

Most candidates described changing either the distance between the person and the pivot or the
distance between the rock and the pivot; although a significant number thought that the rock
needed to be placed further away from rather than closer to the pivot. Better candidates gave an
explanation in terms of moments but examiners saw many examples of incorrect discussion of
forces and work. Units of N and N/m were often seen.
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(i) Explain one change to the arrangement that will make it possible for this person to lift
the rock.

(2)
ONL.CNONGR. Q. Sne. vy ong e int. tn&t M AL MALR. K. PO L0108 0L ANI0 L Ex. ...

NG FOLKCiS. DY mOYIN.g. thi. PRILON. es.umu POCL SO ANRYLAS. 0. Gl O METLANSL. DL WREAN. ...

ResultsPlus

Examiner Comments

A correct description of one way of changing the
arrangement, but not an explanation as to why this
would be effective.

(i) Explain one change to the arrangement that will make it possible for this person to lift
the rock.

(2)

t-m(ml‘ﬁd‘?rmnw R

ResultsPlus

Examiner Comments

A correct description of how the arrangement
could be changed but the explanation is incorrect.
Changing the distance between the force and the
pivot does not increase the size of the force itself.

(i) Explain one change to the arrangement that will make it possible for this person to lift
A the rock.

(2)
. kmk '.r—'f{/ Lnerles ﬂ'— J: s P5.90...0h08... :J.
a}vn‘r k. g !f‘ RV Lz. Lt}/ﬂ‘L)
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=
N (ResultsPlus
E/N Examiner Comments

A correct explanation for 2 marks.

Question 4 (c) (i)

The calculation using gear ratio was usually done correctly.
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Question 4 (c) (ii)

Candidates were asked to explain how applying oil to the moving parts of a bicycle wheel assembly
would improve efficiency of the bicycle.

Candidates usually recognised that the oil would reduce friction and scored one mark. Few answers
went on to explain how the efficiency of the bicycle would be improved. Efficiency has a specific
meaning in Physics and examiners were looking for the idea that less input energy would be
required to transfer the same amount of useful energy to the bicycle. Common answers included “it
is a lubricant which reduced friction which meant less energy was wasted” This scored two of the
possible three marks. However, equally common responses were along the lines of “by reducing
friction it is easier to pedal which makes the bike more efficient”. This could only score 1 mark.

(i) Oilis applied to the wheel of a bicycle at the point shown in Figure 9.

oil applied here

Figure 9

Explain how the oil improves the efficiency of the bicycle.

(3)
______ The ol 0S as o lbncont. Wt HUS,
________ The. . Qe 0N AhC Lonech o aon
_doskr and move mort sy [imoothly.
Thevedore, b dhe  gears O MO A0MEr.

ResultsPlus

Examiner Comments

Examiners would award a mark for the idea of
lubrication. The remainder of the response does
not correctly describe an improvement in
efficiency.

GCSE Physics 1PHO 2H
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(i) Oil is applied to the wheel of a bicycle at the point shown in Figure 9.

QX\!"'

oil applied here

Explain how the oil improves the efficiency of the bicycle.
(3)

Wnen...4ne.. QeArs.. Qre. . MOMNG.. ey, OCE. 10EING. SEOeX...........
Aouan...due.... menamamm LONGE. O NQS e

ene:ggLQSt/mmmmmnmenmomﬂgktmm

%Z ResultsPlus
Examiner Comments

A better answer that explains that less energy
would be wasted.
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(i) Oilis applied to the wheel of a bicycle at the point shown in Figure 9.

oil applied here

Figure 9

Explain how the oil improves the efficiency of the bicycle.
(3)

._._.rQQMu,b e pricton behweon the gears and.the ..
w% hw;e/ SACh o tharmod enscgy. So.the  bike .
beonmas mMOYL epank 0> MOYQ ANy S W ANSfosted

<ZZ ResultsPlus
Examiner Comments

An excellent answer that fully explains why the oil
can improve the efficiency of the bicycle.
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Question 5 (a) (ii)

This question required candidates to describe a practical investigation of the magnetic field around
a current-carrying wire.

Candidates were clearly familiar with such investigations and gave clear descriptions of the
procedure. Examiners would credit methods that used one or more plotting compasses as well as
methods that used iron filings (or similar).

Of those that used a plotting compass, many did not go on to explain what to do with the dots once
they had been plotted.

Descriptions of the use of iron filings were usually less detailed than those that used a plotting
compass.

(ii) Describe how the student could develop the investigation to find the shape of
the magnetic field produced by the current,

(3)
Tho . .soAdgnk . Could. ORAARL Qe thaar D ALNGU e S Suhd. T Shass. .
ot 0. MegeanS. faid Ly Follemvnp oha duisechion ord . S Rlatiing. . (Ompois
DA easnad.. dea SUnCAE . Ry e Wirg  Sha dueocken  of oot platiep.......
e, . PIOWAMLE 8 (S\APh. PO oM. Ok O Momgnate fadd

KT TN VY G

ResultsPlus

Examiner Comments

Although the use of the plotting compass is
described the response does not make it clear
what to do with points once they had been
created.
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(i) Describe how the student could develop the investigation to find the shape of
the magnetic field produced by the current.
(3)

T‘u_ S}Q&M\}i‘ é@\& p&lQ_ e Lompass.. nexk e

Ter les& N Move... M ......... Com ?m w\nu e;;_m&

. ﬁw\— M RIOGsS.... =%_. Ao®ue whece kol
R O W A gumea\ \Ms..., CMQL %!m& m\w_
Ao w\u@m %—.Q_\&

<ZZ ResultsPlus
Examiner Comments

A clear description of using a plotting compass that
scored full marks.
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Question 5 (b) (ii)

Candidates were asked to compare the forces on a magnet and a current-carrying wire in that
magnetic field. Examiners were looking for a simple statement that the two forces were equal in
magnitude but opposite in direction.

They saw few such answers. There was sometimes reference to being either equal or to being
opposite but rarely both. Action and reaction were mentioned but with no further detail. Most

candidates wrote extremely long responses, and emphasis should be made that multiple
paragraphs are not expected for a one-mark question.

(i) The interaction between the ma elds ced by the magnet and the
current in the wire produces fg_rces on the\magnédtiand t

Compare these two forces.

ResultsPlus

Examiner Comments

This only supplies part of the answer.

(i} The interaction between the magnetic fields produced by the magnet and the
current in the wire produces forces on the magnet and the wire.

Compare these two forces.

(1)
pm)mj on. fhe i wil
befh S U8 fﬂa'iemﬁemgﬂh .........

The

ResultsPlus

Examiner Comments

This only supplies part of the answer.
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(i) The interaction between the magnetic fields produced by the magnet and the
current in the wire produces forces on the magnet and the wire.

Compare these two forces.
(1

TNR KA. FOrRD. QX RCLACAA D ST Ak
RO/ aTo O NN TN a WIS U /s o &l i o Yo TN

ResultsPlus

Examiner Comments

A simple, correct answer.
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Question 5 (b) (iii)

This question required candidates to select and use the equation for the force on a current-carrying
wire in a magnetic field. It required rearrangement of the equation.

Examiners saw many fully correct answers for three marks.

Successful answers usually started by substituting the given values and then rearranging to arrive
at a correct evaluation. Those who found it difficult to rearrange their equation could gain partial
credit if the substitution was clear.

Less successful answers usually started by attempting to rearrange; often by drawing a “triangle”
containing the variables. Candidates should be discouraged from using this technique which may
sometimes be helpful with equations having three variables but seems to lead to confusion when

four variables are involved.

There was some uncertainty with units, especially in converting mm to m.

(iii) Figure 12 shows a different wire inside a uniform magnetic field.

wire
\x

.
-

.

magnetic field Y

e

.
-

Figure 12

The magnetic flux density of the magnetic field is 0.72N/Am.
The length of the wire inside the field is 30mm.
The size of the force due to the magnetic field on the wire is 0.045N.

Calculate the size of the current in the wire.

Use an equation selected from the list of equations at the end of this paper.
(3)

20men = 0:03y,

ResultsPlus

Examiner Comments

A well laid-out, fully correct answer.
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(i) Figure 12 shows a different wire inside a uniform magnetic field.

wire \

>

>
magnetic field Y
B

L%
-

Figure 12

The magnetic flux density of the magnetic field is 0.72N/Am.
The length of the wire inside the field is 30 mm.
The size of the force due to the magnetic field on the wire is 0.045N,

Calculate the size of the current in the wire.

Use an equation selected from the list of equations at the end of this paper.
(3)

“_«-;,%\.LI‘KL

ResultsPlus

Examiner Comments

The candidate did not convert 30mm into 0.03 m
and therefore lost a mark.

ResultsPlus
Examiner Tip

In Physics, distances are measured in meters (m).
This may be different in other science subjects.
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Question 6 (a) (i)

Candidates were asked to draw a simple diagram of how to demonstrate electromagnetic
induction.

Examiners saw many good and clear drawings that indicated that candidates had at least observed
this investigation, and had possibly carried it out for themselves.

It would seem, however, that many candidates were unclear about exactly how the coil and
voltmeter were connected and simply drew a single wire to one end of the coil. In addition, many
candidates seemed to confuse this with making an electromagnet and often included battery.

6 (a) A teacheris demonstrating electromagnetic induction.
The teacher has a bar magnet, a coil of wire and a sensitive voltmeter.

(i) Draw a diagram to show how the teacher should arrange the apparatus.

(1)

V

AGNE

e)ﬁ 44 l%ﬂ

ResultsPlus

Examiner Comments

The candidate seems to have confused making an
electromagnet with demonstrating
electromagnetic induction.

ResultsP!

Examiner Tip

Electromagnets and electromagnetic induction
may sound very similar but they are very different
ideas. Make sure you know the difference.
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6 (a) Ateacher is demonstrating electromagnetic induction.
The teacher has a bar magnet, a coil of wire and a sensitive voltmeter.

(i) Draw a diagram to show how the teacher should arrange the apparatus.
(1)
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ResultsPlus

Examiner Comments

A perfectly acceptable drawing that shows the
three items correctly arranged.

6 (a) Ateacheris demonstrating electromagnetic induction.
The teacher has a bar magnet, a coil of wire and a sensitive voltmeter,

() Draw a diagram to show how the teacher should arrange the apparatus.
(1)

‘ yalt
- + metey
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ResultsPlus

Examiner Comments

This was very common to see. The voltmeter is left
hanging somewhere to the side.

ResultsPlus

Examiner Tip

A voltmeter has two terminals that must both
connected to the circuit.




Question 6 (a) (ii)

This question expanded on the previous part by asking how this apparatus could be used to
demonstrate the factors affecting direction and size of the induced potential difference.

Examiners were looking for answers that detailed what should be done (for example, move the coil
slowly then more quickly) and how this would be shown (for example, by a small then a larger
deflection on the voltmeter)

Correct answers usually described changing the number of turns on the coil or moving the magnet
at different speeds to vary the size of the induced potential difference, and reversing the
orientation of the poles of the magnet to change the direction of the induced pd. However, very
many responses only described how the magnet and coil would be used and made no reference to
the voltmeter.

* (ii) Explain how the teacher could use this apparatus to demonstrate the factors
affecting the size and direction of the induced potential difference.

ResultsPlus

Examiner Comments

A good answer that fully described how to use the
apparatus.
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(i) Explain how the teacher could use this apparatus to demonstrate the factors
affecting the size and direction of the induced potential difference.

© {4}
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ResultsPlus

Examiner Comments

This was typical of many responses. There is a
good description of how the coil and magnet
should be used but no mention of the voltmeter to

show the actual size or direction of the induced pd.




Question 6 (b) (i)

This question required candidates to explain the changing magnetic field in the core of a
transformer. Some candidates seemed to read the question as asking for a description of how the
transformer can change the size of an alternating pd. However, most candidates correctly identified
that an alternating current was responsible for the changing magnetic field, for one mark but very
often failed to state where this alternating current was for the second mark.

(b) There is a changing magnetic field in the core of a transformer.

(i) Describe the cause of the changing magnetic field in the core of
the transformer.

(2)

ResultsPlus

~ Examiner Comments

This response has a correct reference to an
alternating current, but then simply repeats the
information in the question.
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(b) There is a changing magnetic field in the core of a transformer,

(i) Describe the cause of the changing magnetic field in the core of
the transformer.

e MO LOONGIN G 0O QN EN L EIEIA IS CONSLA Y.
e DO QMERLOQA TG CACLE.NE. QL. TN DIIONOY COMLWNICH.....
.................... iNnduces amagnetic fled . neinteractton O£.0ne. .
e LOREL AN COIL. COUSES Q. LOANQAG MGGNETIC fie1d ...

ResultsPlus

Examiner Comments

A much better answer that describes the cause of
the changing magnetic field.

Question 6 (b) (ii)

Candidates were asked to select and use the equation linking the pd across the coils of a
transformer with the number of turns on the coils. This required substitution and rearrangement.

Once again, most successful answers started with a substitution and gained at least partial credit.

Many candidates found the subsequent rearrangement difficult, especially those who may rely on
using a triangle instead of algebra.
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Question 7 (a)

Candidates were asked to describe a practical procedure to determine the density of glass. There
were four marks available for a clear description of the measurements to be made and an
indication of how accuracy can be assured.

Examiners saw very many good descriptions of how to perform this investigation.

Most candidates described how to measure mass. However, many candidates seemed a little
unsure about how to measure the volume of the marble(s). It was common to read about finding
the mass of a measuring cylinder both empty and then containing water and/or the marble. There
was also frequent descriptions of filling the measuring cylinder and then adding the marbles to
cause it to overflow. Sometimes the displaced water was collected and measured but often simply
weighed on a balance again. It appears that many candidates had carried out a similar investigation
using a displacement can but could not exactly recall the significance of the measurements they
made nor how to process them.

There was also some confusion about how to reduce errors. Many candidates seemed to think that
finding the average of several, small, values of mass and volume of individual marbles would
produce the most accurate result. Better candidates realised that ensuring that the measurements
were as large as possible would reduce the effect of errors in measurement. This could be by using
many marbles at once and / or by ensuring that the measuring cylinder was of a suitable capacity
to give a measurable change in volume of water.
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7 (a) Astudent measures the density of glass.

The student has

- a bag of marbles, all made from the same type of glass
- aweighing balance

- a plastic measuring cylinder containing water

giﬂ:b; :;Te:tlme student could find, as accurately as posslble, the density of the glass used
(4)
............. Thee. stwduunds. ComMd VAN L0k, o b\ 00, Ak o M SIS0 e
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ASHCTML 4 VINVRE anca drs o S0 ML To\nas 55 200N wartiii.. Bach .
055 S howMDL QAN Dy TN'S SosmeAY 4. Valaaar o Sindy e, deasiby Soc
RGN NS Ao YR SEASTITES. Sy b s A SQRAMRE aad AVIASA by W
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ResultsPlus

Examiner Comments

Taking many readings and finding an average is
usually good practice. On this occasion, however, it
will not help if the measurements being made are
very small compared to the scale on the measuring
cylinder.

42 GCSE Physics 1PHO 2H



7 (a) Astudent measures the density of glass. g(wfa‘lé o

The student has
-a bag of marbles, all made from the same of glass

— aweighing bala
- a plastic measuring cylinder containing water

Describe how the student could find, as accurately as possible, the density of the glass used
for the marbles..

(4)
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ResultsPlus

Examiner Comments

This is a better suggestion. Using several marbles
at once will make the readings larger and this will
reduce the effect of taking readings that are
difficult to measure precisely.
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Question 7 (b) (i)

Candidates were asked to select and use the equation relating change in thermal energy with
change in temperature, mass and specific heat capacity. This required rearrangement and
subtraction of the change in temperature from the final temperature to find the original
temperature.

This was generally well done. As usual, the most common error was in rearrangement and the most
successful candidates showed correct substitution into the equation before attempting to
rearrange. The next most common error was to simply take the change in temperature calculated
as the answer without using this to find the original temperature.

(b) A beaker contains 0.25kg of water at room temperature.
The beaker of water is heated until the water reaches boiling point (100°C).
The specific heat capacity of water is 4200J/kg°C.
The total amount of thermal energy supplied to the water is 84000 J.

(i) Calculate the temperature of the water before it was heated.

Use an equation selected from the list of equations at the end of this paper.
(3)

Aol . g v cpecific heok COPATY X A ompermnue

gq oo zo.ﬁx‘f?ﬂt}x Atemp.

I0b°— £0° = 20°

. T O x Stemy
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=

“‘T;—s:z;— temperature before heating = D °C

ResultsPlus

Examiner Comments

A nicely laid out, correct answer.
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(b) A beaker contains 0.25 kg of water at room temperature,
The beaker of water is heated until the water reaches boiling point (100°C).
The specific heat capacity of water is 4200 J/kg °C.
The total amount of thermal energy supplied to the water is 84000 J.

(i) Calculate the temperature of the water before it was heated.

Use an equation selected from the list of equations at the end of this paper.

(3)
AG. = CrAQ
000 _ ¢
616 . \200
o
temperature before heating= ... & .................... C
ResultsPlus

Examiner Comments

A correct calculation of the change in temperature.
However, this needs to be subtracted from the
final temperature (100 degrees C) in order to find
the temperature before heating.

Question 7 (b) (ii)

Most candidates were able to select and use the equation for calculating specific latent heat.
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Question 7 (b) (iii)

Candidates were required to interpret a graph showing change in volume with temperature and
relate this to describe how the density changed.

Examiners saw many good, clear descriptions of the density increasing to reach a maximum at 4
degrees and then decreasing.

However, a great many answers simply either described the change in volume or stated that the
change in density would be the same as the change in volume.

(iii) The graph in Figure 13 shows how the volume of 1 kg of water changes with
temperature.

1000.30

1000.25

1000.20

volume of 1kg 1000.15

of water (cm?)

1000.10- -

1000.05

1000.00 :
o 1 2 3 4 5 6 7 8 9 10 N

temperature °C
Figure 13

Describe how the density of water changes with temperature over the range
of temperature shown in Figure 13.

Calculations are not required.
(2)

Thadanﬁjhﬁdecrm&%a%%eﬁmper@bw
: n L ~' . ! o .

0 . 7

ResultsPlus

Examiner Comments

This was a very common, incorrect response. The
meaning of density is often not understood.
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(iit) The graph in Figure 13 shows how the volume of 1 kg of water changes with
temperature.

1000.30

1000.25

1000.20

volume of 1kg
of water (cm?®) 1000.15

1000.10

1000.05

1000.00 > s
4

0 1 2 3 5 6 7 8 9 10 11 12

temperature °C
Figure 13

Describe how the density of water changes with temperature over the range
of temperature shown in Figure 13.

Calculations are not required.

ResultsPlus

Examiner Comments

Although the candidate did not refer to the graph,
examiners would award a mark for a clear
statement that did correctly relate density to
volume.
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(ifi) The graph in Figure 13 shows how the volume of 1 kg of water changes with
temperature.

1000.30

- -

1000.25

1000.20

volume of 1kg
of water (cm?) 1000.15

1000.10

1000.05

1000.00 s

o 1 2 3 4 5 6 7 8 9 10 11 12
temperature °C

Figure 13

Describe how the density of water changes with temperature over the range
of temperature shown in Figure 13. A

Calculations are not required. D v

(2

ResultsPlus

Examiner Comments

A fully correct answer.
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Question 8 (a) (i)

Candidates were usually able to calculate the power output of the athlete. The most common error
was to multiply the values of work and time.

Question 8 (b) (i)

This question required a description of how to measure the extension of a piece of rubber during
an investigation about elasticity.

Examiner read many good descriptions and one mark was almost always given for how to measure
two lengths but candidates often forgot to mention calculating the difference and so lost out on the
final mark.

It was noteworthy that few responses suggested using a fixed rule and reading the changing
position(s) of the weight from it.

Question 8 (b) (ii)

This question was targeted at higher ability candidates. It showed a non-linear graph of force
against extension for rubber that was probably unfamiliar to the candidates and asked them to
compare this to a graph with which they should be familiar: the linear graph obtained from
stretching a spring.

Examiners were looking for an explanation that recognised that is was indeed non-linear and also
that the loading and unloading passed through different set of points whereas this would not be
the case for a spring.

Many candidates indicated an awareness of the fact that there were two lines here instead of one
but lacked the terminology to express it in a credit-worthy manner. A very large number thought
that the difference was that the rubber returned to its original length when the force was reduced
to zero. Such candidates often implied (or stated) that distortion of the spring mentioned in the
stem meant permanent damage rather than a (temporary) change in length under load.
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(i) The student obtains a series of values of force and extension while loading the
piece of rubber and then unloading it.

Figure 16 shows the graph of the student’s values.

A

loading

forcein N

unloading

extension in m

Figure 16

Explain how the shape of this graph shows that the distortion of the piece of rubber
being stretched is different from the distortion of a spring being stretched.

"

ResultsPlus

Examiner Comments

This answer correctly identifies that the rubber
graph is non-linear, but does not mention that the
loading and unloading curves pass through
different points.
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(ii) The student obtains a series of values of force and extension while loading the
piece of rubber and then unloading it.

Figure 16 shows the graph of the student’s values.

'

loading

forcein N

unloading

.Qlo

extension in m

Figure 16

Explain how the shape of this graph shows that the distortion of the piece of rubber
being stretched Is different from the distortion of a spring being stretched.

PPy

ResultsPlus

Examiner Comments

A very good answer that describes the differences
between this graph and the graph that would be
obtained when stretching a spring.
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(i} The student obtains a series of values of force and extension while loading the
piece of rubber and then unloading it.

Figure 16 shows the graph of the student’s values.

4

loading
forcein N

unloading

|o

extension inm

Figure 16

Explain how the shape of this graph shows that the distortion of the piece of rubber
being stretched is different from the distortion of a spring being stretched.

ResultsPlus

Examiner Comments

A very common, incorrect, answer. Many
candidates implied that distortion meant
permanent damage rather than simply a change in
dimensions.
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Question 8 (c)

Once again, this was targeted at higher ability candidates. They were told that the area under each
curve and the extension axis represented energy transferred and asked to suggest the significance
of the shaded area (between the two curves). Examiners were looking for a response that simply
identified the shaded area as representing the difference in energy transferred during loading and
unloading for one mark. A further mark would be awarded for suggesting the significance of this
difference such as a transfer to thermal energy.

Good candidates were able to score at least one of these marks with a pleasing number gaining
both.

............ The . cuit

ResultsPlus

Examiner Comments

A good suggestion that scored one mark.
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ResultsPlus

Examiner Comments

A very good answer that suggests what might
account for the difference in the two curves shown
by the shaded area.
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Question 9 (a) (i)

Question 9 was set in the context of a block of concrete submerged in a deep pool of water. The
block is being lifted by a crane.

Candidates were first asked to recall and use the equation relating pressure, force and area. This
required a simple rearrangement.

The first mark was awarded for recall of the equation. Candidates who wrote the equation down
scored this first mark immediately. Those who started by directly attempting to calculate values
were less likely to provide evidence for this mark unless they went on to rearrange and evaluate
correctly or their working was very clear.

9 Figure 17 shows a crane lifting a concrete block from the bottom of a deep pool of water.
The top of the block is a distance, h, below the surface of the water.

surface of pool

Figure 17

(a) The force on the top of the block due to the water above it is 41 000N,
The pressure due to the water on the top surface of the block is 66 000 Pa.

(i) Calculate the area of the top surface of the block.

P = F b 66000 -\ by T¥

ResultsPlus

Examiner Comments

Here, the candidate has written down the correct
equation and so the examiner can award a mark
for recalling the equation; even though the
rearrangement and evaluation is incorrect.
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9 Figure 17 shows a crane lifting a concrete block from the bottom of a deep pool of water.
The top of the block is a distance, h, below the surface of the water.

surface of pool

Figure 17

(a) The force on the top of the block due to the water above it is 41 000 N.
The pressure due to the water on the top surface of the block is 66 000 Pa.

(i) Calculate the area of the top surface of the block.
(2)

ResultsPlus

Examiner Comments

The expression F = P/Ais incorrect and there is no
evidence that the candidate has recalled the
correct equation.

Note that a triangle is not an equation.

Question 9 (a) (ii)

Candidates were asked to select and use the equation relating pressure, depth, density and
gravitational field strength. This required rearrangement.

As noted previously, successful candidates substituted values and then went on the rearrange to
evaluate the distance between the top of the block and the surface of the water.

Less successful candidates either used the value for force instead of pressure and / or made
mistakes with the rearrangement.
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Question 9 (a) (iii)
Candidates were asked to explain why an object immersed in water experience an upthrust.

Examiners were looking for an explanation that identified the difference in pressures acting in the
top and bottom surface and then linked this to a difference in forces on those (equally sized)
surfaces.

Alternatively, examiners would fully credit a statement that described the upthrust on an object as
being equal to the weight of water it displaces.

It was clear that a large proportion of the candidates were very insecure in their understanding of
this concept.

Some candidates used pressure differences but were less clear about forces.

A large number quoted “action and reaction” with no further attempt at explaining why this might
be relevant. Very many thought that concrete was less dense than water.

Those who mentioned displacement of water often did not go on to explain why this resulted in an
upthrust.

(iil) Explain why there is an upthrust produced by the water on the block.

od eyl (mction,  Teis  pang g ghe  bbek o

ResultsPlus

Examiner Comments

This was typical of many incorrect responses. The
significance of Newton's 3rd law is often
misunderstood.
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(iii) Explain why there is an upthrust produced by the water on the block.
(2)

Becoust Hat bt et Diessalt..Of. kot maker. onac. oinck. k..
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block .. beconzt. . Pressure.. InceeoaseS v la B ePvlMs

ResultsPlus

Examiner Comments

This partly explains upthrust but does not go on to
state that the forces on the top and bottom are
different as a consequence.

(iii) Explain why there is an upthrust produced by the water on the block.
(2)

ResultsPlus

Examiner Comments

Examiners would award full marks for a statement
like this that uses Archimedes' Principle.
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Question 9 (a) (iv)

This question followed on from the previous introduction of the concept of upthrust. Candidates
were asked to analyse a graph showing how the tension in the crane cable (and therefore the
upwards force on the concrete block) changes as the block rises through the water to towards the
surface, emerges from the water and then continues to rise in the air.

Examiners were looking for answers that interpreted the changes in the two variables (force and
time) in terms of reasons why there were changing forces on the block during its journey.
Candidates were asked to demonstrate their ability to evaluate the data by carrying out at least one
calculation. This question was essentially about changing upthrust. An important section of the
graph was between 120 and 140 seconds; which was when the block was emerging from the water
and therefore the upthrust from the water was reducing as progressively less of the block was
submerged.

To award level 1, examiners were looking for answers that considered one of the variables, usually
force, and explained, in simple terms why it changed. To reach level 2, the answer needed to link
the two variables; force and time by using data extracted from the graph; usually this was the
change in force over a time period from 120s to 140s. Level 3 answers went on to describe the
changes in force in more detail and carried out at least one relevant calculation; often the speed of
the block as at travelled upwards; but many other of the possible calculations listed in the
published mark scheme were seen.

Many good answers were seen with clear explanations involving upthrust. However, there were a
large number of misconceptions; particularly that the amount of force increased as the block left
the water as there was less resistance, meaning the crane could apply more force as it was “easier”
to lift the block in air. Many candidates attempted to reason entirely in terms of pressure without
mentioning upthrust. They often calculated the pressure due to the water and were under the
impression that only the pressure of the water on top of the block affected the force that was
required. It was also very common to read that the density of the block changed during its journey.
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%Z ResultsPlus
Examiner Comments

This answer explains why the force changes at
different parts of the block's journey making clear
reference to the values of time and force from the

graph.
There is a calculation (the size of the upthrust).

This is a level 3 answer.

A durng the . fast (205 the. . blocik......
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Examiner Comments

There are some statements that are not precise;
such as "water will apply more pressure to the
block". Even so, this answer explains that the force
changes because the upthrust changes. It clearly
identifies the times where this happens.

This is a level 2 answer.

GCSE Physics 1TPHO 2H 59



@:e crane raises the block until it is high enough out of the water to be loaded
to a lorry.

The block moves upwards at a constant speed even though the lifting force in
the cable changes.

Figure 18 shows the graph of how the lifting force changes while the block is
being raised.

18

B

16

S

14

12

10

lifting force

in kN
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Explain why the lifting force changes as shown on the graph in Figure 18.
Include calculation(s) in your answer. _

(6)
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ResultsPlus

Examiner Comments

This answer explains why the force changes, but it
only makes reference to the size of the force. It
does not make reference to the other variable on
the graph: time.

This is a level 1 answer.

There are some inaccuracies in the statements
about pressure but these are allowed at this level.
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Question 10 (a) (i)

This question asked candidates to recall and use the equation linking power, current and
resistance. It required a rearrangement. One mark was awarded for correct recall and substitution,
one mark for rearrangement and a third mark for evaluation to an appropriate number of
significant figures.

Very many candidates were unable to recall the expected equation and often simply (and
incorrectly) tried to use P = | x R. This scored no marks.

Other candidates chose to first calculate the pd from the values of power and current and then use
this value to calculate resistance from pd and current. This is a perfectly acceptable route and often
led to scoring the first two marks at least.

Of the candidates who carried the calculation (by either route) correctly, many of them gave a final
answer of 0.66 which is correctly expressed to the same number of significant figures as the power
and current given in the question.

A common error in this last step was to round the calculator value of 0.66326... to 0.67; perhaps

because values of 0.66666 are commonly encountered and these, correctly, can be rounded to
0.67.
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Question 10 (a) (ii)

This question tested candidates understanding of an electrical current as a movement of electric
charge.

Examiners were looking for a statement that the rate of flow of charge in the immersion heater was
greater than that in the kettle for one mark. The second mark was awarded for recognising that the
charge in a circuit connected to a battery moves continuously one direction whereas in one
connected to the mains, the direction of movement alternates. Credit was not given for simply
mentioning AC and DC; this question specifically asked about the movement of charge.

Examiners saw many concise and clear responses for both marking points.

Candidates were not expected to know if the greater rate of flow in the immersion heater was due
to more charge overall in motion or a faster movement of the same amount of charge and credited
either concept. The first mark was often awarded.

Candidates were less precise in distinguishing between movement of charge in a direct current and
movement of charge in an alternating current and often failed to score the second mark.

(i) The current in the heating element of the kettle is 8.3 A,

State two differences between the movement of charge in the heating
element of the kettle and the movement of charge in the immersion heater.
(2)

el St’tamf (LT itz K‘Zf{tﬁ

ResultsPlus

Examiner Comments

The first statement scores a mark but the second
statement does not mention charge and so does
not score.
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(i) The current in the heating element of the kettle is 8.3 A.

State two differences between the movement of charge in the heating
element of the kettle and the movement of charge in the immersion heater.

(2)

ResultsPlus

Examiner Comments

A good answer that scored both marks.

64 GCSE Physics 1PHO 2H



Question 10 (b)

The final question on this paper required candidates to demonstrate the function of the fuse and
the earth wire in a domestic three-pin plug. In particular they were asked to consider what happens
if the live wire comes into contact with the metal case of the kettle.

Examiners were looking for a description that first recognised that the earth wire is connected to
the metal case. When the fault occurs there is a very low resistance between live and earth
terminals and a very large current flows in the wires. Examiners were then looking for a description
that this very large current also flows in the thin wire of the fuse, raising its temperature above
melting point and thereby breaking the circuit and effectively disconnecting the live wire from the
kettle. This renders the faulty kettle safe to touch and prevents potential damage to the house
wiring.

Answers were scored in three levels, depending on how accurate and complete was the description
given in the response.

Most candidates demonstrated that they understood the action of the fuse and better candidates
gave a full description that linked ideas of low resistance, large current, rapid heating and
subsequent melting that resulted in the disconnection of the live wire from the rest of the circuit.

Candidates were much less clear about the earth wire. It was frequently seen as a totally separate
device that continuously prevented electric shocks and its function was often not linked to the fuse.
Very many answers centred around concepts relevant to electrostatics such as discharging or
preventing sparks, fire and explosions. It was rarely appreciated that, without an earthed
connection to the metal case, the current in the fuse would not increase when the stated fault
occurred (unless, of course, the neutral wire was also connected to the metal case).

In addition, many candidates wrote extensively about colours of cables and ancillary components

of the plug such as cable grips and a plastic moulding. While important, they are not immediately
relevant to the fault situation given in the question.
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*(b) Figure 20 shows the three-pin plug used to connect the kettle to the mains.

fuse

Figure 20

A fault occurs in the kettle causing the live wire to touch the metal case of the kettle.

Explain how the safety features of the plug operate when this fault occurs.

QAT JRAM Yoo
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ResultsPlus

Examiner Comments

There are correct statements about the fuse but
the statements about the earth are not relevant in
this situation.

This is a Level 1 response.
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*(b) Figure 20 shows the three-pin plug used to connect the kettle to the mains.

earth pin

fuse

Figure 20

A fault occurs in the kettle causing the live wire to touch the metal case of the kettle.

Explain how the safety features of the plug operate when this fault occurs.
(6)
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ResultsPlus

Examiner Comments

There is a description about the action of the fuse
and a description about the action of the earth
wire. This is a level 2 response. It lacks detail about
both components to reach level 3.
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*(b) Figure 20 shows the three-pin plug used to connect the kettle to the mains.

fuse

Figure 20

A fault occurs in the kettle causing the live wire to touch the metal case of the kettle.

Explain how the safety features of the plug operate when this fault occurs.
(6)

% ResultsPlus
Examiner Comments

This is a complete explanation of the action of the
earth and the fuse and is a level 3 response.
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Paper Summary

Based on their performance on this paper, candidates are offered the following advice:
* make sure that they have a sound knowledge of the fundamental ideas in all the topics

e Start all calculations by writing down the equation. Then substitute the values that have been
given BEFORE trying to rearrange the equation.

* Practice using algebra to rearrange equations. Do not rely on a triangle.

* get used to the idea of applying their knowledge to new situations by attempting questions in
support materials or previous examination papers

* when describing a practical procedure, make sure they are clear about what is to be measured
and how the measurements will be taken.
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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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