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Introduction

This was the first 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
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Less successful candidates:

* had gaps in their knowledge of the topics of this paper

* 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 (b) (ii)

Candidates were required to select and rearrange the equation relating pressure and volume for a
fixed mass of gas at a constant temperature. The most common errors were in the rearrangement.

Examiners awarded partial marks if the answer clearly showed the given values substituted into the
correct equation.

_(ii) It takes 4.8 litres of air from the atmosphere to inflate the empty tube to a
pressure of 400000 Pa.

Atmospheric pressure is 100000 Pa,
Calculate the volume of air inside the tube.

Assume the temperature of the air inside the tube is the same as the temperature
of the air outside the tube.

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

?‘XV'|:F17‘/1

(3)

[000060xb4.§ = koveworVa

b 36000 ~kgpovo T 90000

ResultsPlus

Examiner Comments

The candidate has written the correct equation and put the given values into
the correct place. Even though the rearrangement and evaluation is incorrect,
this answer still scored one mark.

4 ResultsPlus
Examiner Tip

Always start calculations by writing down the equation and then substituting
the letters by the values which you have been given.
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Question 1 (b) (iii)
Candidates were required to explain that work done in compressing the air in the tube results in an

increase in the (average) kinetic energy of the air particles or an increase in the thermal energy of
the system. Weaker candidates often attributed this to "more collisions" of air particles.

(iil) When a bicycle pump is used to inflate the tube, the air in the bicycle pump gets warm.
You should ignore any effects of friction in the pump.

Explain why the air in the bicycle pump gets warm.

wele Ao 1S donk i O

ek KE Gy e perhULS
A\Mr(' ;/L(«(/MA (ym 0 ‘?d (Total for Question mb) -

%

ResultsPlus

Examiner Comments

A straightforward response that scored both marks.

6 GCSE Physics 1PHO 2H



Question 2 (a) (i)

This question was based on a Core Practical: the determination of the specific heat capacity of
water. Candidates were given a drawing of apparatus that could be used and were required to
state, for one mark each, the three quantities that needed to be measured. An additional mark was
given for clear detail of how at least one of those measurements could be made. Weaker
candidates often simply stated the quantities taken from the equation list at the end of the paper.

2 (a) A student uses the apparatus in Figure 3 to determine the specific heat capacity
of water.

joulemeter (measures energy supplied)

immersion
heater

thermometer

12V
power supply water
polystyrene
cup
Figure 3

(i) State the measurements needed to calculate the specific heat capacity of water.
(4)

temnperate of water bepore expenimenk

|||||||||||||
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N / ResultsPlus
"V/‘\‘ Examiner Comments

Although “the amount of water” is not clear enough for a mark, there is one
mark for stating that the temperature rise needed to be measured and a

second mark for explaining how this is done. The amount of energy supplied
is not the same as the power.

2 marks in total
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2 (a) A student uses the apparatus in Figure 3 to determine the specific heat capacity
of water.

joulemeter (measures energy supplied)

immersion
heater

thermometer

12V
ower suppl
P i water
polystyrene
cup
Figure 3

(i) State the measurements needed to calculate the specific heat capacity of water.
(4)

o

ANOSS... ... S AMLAMEN ...

.................... Wﬂg&m ey = massx:—;qagnmggxﬁp re
Caﬂoo_mb

ResultsPlus

Examiner Comments

All three measurements are clearly stated and there is detail about how one
of them (the temperature rise) can be made. 4 marks
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Question 2 (a) (ii)

The apparatus in the drawing had a number of shortcomings and candidates were asked to state
two adaptations which recognised these shortcoming and suggested an improvement.

(ii) State two ways that the apparatus could be adapted to improve the procedure.

(2)
1 ms.mwte,-hlq,mhxﬁr\gmw ...............................................................................................................................................
2. 550 Pal... : t‘e;—{‘EC\uLwl,\x ......................................................................................................................................................
ResultsPlus
Examiner Comments
Two good suggestions for 2 marks.
(i) State two ways that the apparatus could be adapted to improve the procedure.
(2)
LPuk. o ddd...om. ki .podystyrene €4dp KO
eNSUNL. ANQ. DL Got).. AD.. AOSE.. L0 kbt $Lu..n..amlm_8__.s
2. Uhaoe...a.. M&-ﬁ_ummwm ........ O At
ResultsPlus

Examiner Comments

The first suggestion scores a mark but the second suggestion is too vague.
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Question 2 (b)

Candidates were required to recognise that continued supply of energy to water would raise its
temperature up to the boiling point of water, but thereafter, any further supply of energy would not
cause any further temperature rise. Most candidates extrapolated the graph to arrive at an
unrealistic temperature.

Question 2 (c)

Candidates were required to select and use the correct equation linking the change in thermal
energy required to melt ice, mass of ice and the specific latent heat of fusion of ice. Partial credit
was given for answers that clearly showed selection and use of the correct equation but with an
incorrect final evaluation resulting from an error in either converting g to kg and/or an error in
handling values in standard form.

Question 3 (a)

Candidates were required to use the equation supplied to calculate kinetic energy given the velocity
and mass. Partial credit was given for answers that clearly showed a correct substitution in the
equation but that had an incorrect final evaluation.

Question 3 (b)

Examiners were looking for a description of energy transfers that linked a decrease in the kinetic
energy of the cyclist and/or bicycle with an increase in thermal energy. Although generally well
answered, examiners frequently saw references to gravitational potential energy, chemical energy
and sound.

Question 3 (c)

Candidates were required to recall and use the equation linking work done with force and distance.

Partial credit was given to answers that clearly showed substitution of correct values into a
correctly recalled equation but did not rearrange the resulting expression correctly.

GCSE Physics 1PHO 2H
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Question 3 (d)

Candidates were required to extract information given in two displays of energy transferred and
time taken to draw the conclusion that the (average) power developed in session 1 was greater
than that in session 2 because more energy was transferred in the same amount of time.

Full credit was given to candidates who calculated the power in each case to support their
conclusion as well as to candidates who correctly explained their reasoning in words.

(d) An athlete uses a training machine in a gym.

The display on the machine shows the time spent on the machine and the
amount of energy transferred during a training session.

Figure 5 shows the displays for two different sessions by the same athlete.

Energy 45.2 kJ Energy 37.9 kJ

session 1 session 2

Figure 5

Explain what the displays show about the average power of the athlete in each of
these two sessions.

(2}

ResultsPlus

Examiner Comments

Examiners saw many answers like this. The candidate has tried to explain
why the power of the athlete has changed rather than how the power has
changed.

It scored one mark only.
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Question 4 (a) (i)

Examiners were looking for recognition that this an example of charging by friction (1 mark) . Credit
was given for correct identification of the nature of the charge transferred; i.e. negative electrons (1
mark) and the direction of transfer (1 mark) . Candidates who failed to make one of the previous
three mark points could still gain full credit by explaining why the comb was left with an overall

positive charge.
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Question 4 (a) (ii)

Examiners were looking for a clear explanation of charging by induction.

(i) Explain how the positively-charged plastic comb picks up the small pieces of paper.

(3)
.......... e SWMOU PI€CeS  of poper. Nawe. elecaens  \wWidch AR
oganvely avged thvouga | taducrion ,  BAR | ercnous ove. ...
......... Qhveekecd b (H charged . comh.. (FEOPPOSK Chages

ﬁ ResultsPlus
Examiner Comments

A typical answer that scored all 3 marks.

(i) Explain how the positively-charged plastic comb picks up the small pieces of paper.
(3)

....... A= The comb char Pnepo.PerbsﬁLnd.ud-\oﬁ

as the comb néour e PeceS o) PogeRr,
....... ¥ posikive - dechrors in e

_____ per (Lo Clarnes repel, apposctes allrad)
_____ ;go.op he  papec LS p{.dt-adLLpPPbs.\pnP_..QGI\be_..

#:Z ResultsPlus
Examiner Comments

Many answers, like this one, did not describe how the charge is distributed in
the paper. 2 marks only.

14  GCSE Physics 1PHO 2H



Question 4 (c) (i)

Candidates were required to recognise that the electrostatic forces acting on two charged objects
can be explained by the interaction of their electric fields.

(c) Figure 7 shows two metal spheres.

Metal sphere A is fixed to a table.
Metal sphere B can be moved.

Metal sphere B is placed at a short distance from metal sphere A.

sphere A fixed sphere B can be moved

insulator insulator

Figure 7

Both spheres are insulated from the table and given a negative charge.
The force between the charged spheres is measured.

(i) Explain, in terms of electric fields, why a force is exerted on sphere B.

554 . b‘v’u élédruM a?/(

ResultsPlus

Examiner Comments

A clear explanation that scored 2 marks.

GCSE Physics 1PHO 2H
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Question 4 (c) (ii)

Candidates were required to interpret the graph to describe the non-linear relationship between
the electrostatic force and the separation distance between the charged objects.

(i) Sphere B is moved and the force between the spheres is measured at
several different distances.

Figure 8 is a graph of force on sphere B against distance between the centres

of the spheres.
20
15 &
force on sphere B 10 \
inmN \
5 *\\\
"“'x-.._,____
0 !

I
0 2 4 6 8 10 12 14 16 18 20
distance between centres of spheres in cm
Figure 8
Describe how the force on sphere B varies with the distance between the

centres of the spheres.
(2)

he, 2 Olistomce  bohwern Spher A omd B, ¢
bw _______ (e S . ov. Sohe® B T

ResultsPlus

Examiner Comments

One mark for describing that the force decreases as the distance increases.

16  GCSE Physics 1PHO 2H



(ii) Sphere B is moved and the force between the spheres is measured at
several different distances.

Figure 8 is a graph of force on sphere B against distance between the centres

of the spheres.
20 k
15 \
force on sphere B 10 \
in mN \
5 *\\\
B
0 !

0 2 4 6 8101214161850
distance between centres of spheres in cm
Figure 8
Describe how the force on sphere B varies with the distance between the

centres of the spheres.
(2)

ResultsPlus

Examiner Comments

As well as describing how the force changes, this answer also goes on to
identify that the relationship is not linear. 2 Marks

GCSE Physics 1PHO 2H
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Question 5 (a)

Examiners were looking for a clear description of how to demonstrate that a magnetic material
such as iron can become an induced magnet, but that the effect is only temporary.

5 (a) Astudent has a bar magnet, a piece of iron the same size as the magnet, and
some paper clips.

Describe how the student could use these items to demonstrate temporary
induced magnetism.

(3)
_________ Show . thatr . TR0 S  net.. maqNekic. on it ewn. - wenk  pich
...... ufo e poper.. digs.... Then, maumegn¢mwu
.icen.,...o0d.. .. pat . bhe. .. iwed . peer  Ehe pper dips . o

mhd‘lbullump’duflﬁ&“gbppW“ngﬂgtsm

ResultsPlus

Examiner Comments

This response gives a clear description of how to show that a piece of iron
can become an induced magnet, but it does not fully answer the question. 2
out of 3 marks were awarded.
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5 (a) Astudent has a bar magnet, a piece of iron the same size as the magnet, and
some paper clips.

Describe how the student could use these items to demonstrate temporary
induced magnetism.

(3)

Ema ofr{’f«\n, b agret, thws.
W%M

’( he ron. Showkl be bm%hk ko &Lmqm [N

% ResultsPlus
Examiner Comments

The response not only describes how to show that a piece of iron can become

an induced magnet, but it also goes on to describe how to show that the
effect is only temporary.

GCSE Physics 1PHO 2H
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Question 5 (b) (i)

Candidates were given a drawing of some familiar apparatus being used in what was probably an
unfamiliar way. They were required to devise an experimental procedure that involved two
different topics: electromagnetism and elasticity.

Examiners were looking for clear descriptions of the measurements that could be made in this
investigation including a clear description of how the extension of the spring from its natural length
can be measured. Candidates were not required to make any predictions, nor to explain how a
particular hypothesis could be tested. However, credit was given to those answers that recognised
that the extension of the spring could be used to determine the force of attraction.

Many candidates had the idea that the extension of the spring needed to be recorded for different
currents but did not give any detail about how these measurements could be made.

20 GCSE Physics 1PHO 2H



(b) A student sets up the apparatus shown in Figure 9.

spring

iron nail

Ll LA
oYENOVAEWN=O

wires t6
power
supply

/I

i

\

il
solenoid

Figure 9

(i) When the current in the solenoid is switched on, the solenoid attracts the iron nail.

Describe how the student could use this apparatus to investigate how the
size of the current in the solenoid affects the force of attraction between the
solenoid and the iron nail.

(4)
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/\

< / " ResultsPlus
/\ Examiner Comments

This answer scored 2 marks. One mark for stating that the extension of the
spring should be recorded and another mark for stating that the current
should be varied.

\ ResultsPlus

) Examiner Tip

If you are describing an experiment, make sure you describe exactly how the
measurements should be made.
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Question 5 (b) (ii)

Candidates were required to select and apply the equation relating energy transferred in stretching
a spring to the extension of the spring and the spring constant.

Partial credit was given to answers that clearly showed correct substitution into the correct

equation but contained an error in the final evaluation; usually resulting from incorrect conversion
from cm to m.

(i) The spring constant of a different spring is 24 N/m.

The spring is extended from its unstretched length by 12cm.
Calculate the energy transferred in extending the spring by 12cm.

Use an equation selected from the list of equations at the end of this paper.
(2)

E: t/t X k XDC:L

E = Yo w14 x 2

r = (1%

energy transferred = ... R’Zl? ............ J

ResultsPlus

Examiner Comments

A well laid out answer that would have scored both marks if the candidate
had converted cm into m.

Even so, the examiner was able to award 1 mark out of 2 for clear evidence of
selection and application of the equation.
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(i) The spring constant of a different spring is 24 N/m.
The spring is extended from its unstretched length by 12 cm.
Calculate the energy transferred in extending the spring by 12¢cm.

Use an equation selected from the list of equations at the end of this paper.
(2)
T .
E = % Xxexac 1L~ (O =01

\
Sk e X O = 01728

energy transferred = 0" 1228 )

ResultsPlus

Examiner Comments

Another well laid answer; this time scoring both marks.
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Question 6 (a) (ii)

Candidates were required to extract information from the diagram to calculate the distance moved
by a geared rack.

The simplest way to approach this question is to recognise that the distance moved can be
calculated by multiplying the pitch between each gear tooth by the number of teeth on the rack
that have been moved by the large gear wheel.

(i) Figure 11 shows the same arrangement with gear R replaced by a rack.

P rack

10 teeth

Q
40 teeth

Figure 11

The rack can move up or down when the gears turn.

The teeth on the rack are 2mm apart.

Calculate how far the rack moves when P turns through to one complete revolution.
(2)

P - mouesS @by IO tEetn

L X WO = 120
distance= ... 280 . MM

ResultsPlus

Examiner Comments

Examiners frequently saw fully correct responses such as this.

GCSE Physics 1PHO 2H
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Question 6 (b)

This question required candidates to recall and apply the principle of moments. Candidates who
scored well tended to present answers that clearly showed each of the several necessary stages in

their working.

(o) SERETR s o ARy NS NOnainGRrs e
The rodhangs from theeiling by  string tied to the centre of the'rod:
The systemis in‘equilibrium:

LSS
«—————15cm
<«——10cm > 17¢m >

mass =4.69

mass =6.0g

Figure 12

e 2zn (S o = (o.%
= (5)

- lo.§ =0.706
(s~ o j [ G s

(Aam = (2. 013

:1'2

mass = (2' g
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ResultsPlus

Examiner Comments

The candidate has highlighted important words in the question. This has
helped to make a start to the answer by stating the principle of moments to
score one mark even though the calculation did not go any further.

(b) Figure 12 shows three toy animals hanging from a rod.
The rod hangs from the ceiling by a string tied to the centre of the rod.
The system is in equilibrium.

L[S
<«———15cm
<«<——10cm > 17¢m >
mass = 4.69
mass =6.0g
Figure 12
Use the principle of moments to calculate the mass of the toy elephant.
. (4)
Momenb= £01Ce xd isbnc €
MASS = .o g
ResultsPlus

Examiner Comments

This demonstrated recall of the equation linking moment, force and distance
and earned the candidate one mark.
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Question 6 (c)

Candidates were required to interpret the information given in the diagram to explain that the
pressure from a force acting over a given area in a liquid will result in a larger force acting over a
larger area of the same liquid.

Many candidates seemed to confuse the concepts of pressure and force.

(c) Figure 13 shows a diagram of a device for lifting heavy loads.

L lK

piston Z

piston Y

oil

metal tube
Figure 13

The metal tube is filled with oil.
The piston Y is pushed down with a force K.
This produces a force L on piston Z.

The pressure exerted on the oil by piston Y is the same as the pressure exerted by
the oil on piston Z.

Explain the difference between the size of force K and the size of force L.
(3)

Q. W fe¥ndel W gm_tmx YO enceil .
Z;cmt ONLTE. N ol PUton. Y L. LG 2mMOMALe.
285 A NCGAALIT. rrww_d«:rccm LNCCUL. AT S UIC OTVELT..
..... the oWk
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i

< / ResultsPlus

] o \ .
’;{y < Examiner Comments

Although the answer scores 1 mark for identifying that the area under piston
Y is smaller than that under piston Z, the candidate has incorrectly argued
that this will "concentrate" the force on that piston to make K larger than L.

1 mark only
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(c) Figure 13 shows a diagram of a device for lifting heavy loads.

L |

piston Z

piston Y

oil

metal tube

Figure 13

The metal tube is filled with oil.
The piston Y is pushed down with a force K.
This produces a force L on piston Z.

The pressure exerted on the oil by piston Y is the same as the pressure exerted by
the oil on piston Z.

Explain the difference between the size of force K and the size of force L.
(3)

gorf:c 0SS SwMes Men  Serce o
..... f? 2S00 L S My
lf»{f?g.{ 50( s .. e f&"M

' QN

ResultsPlus

Examiner Comments

This answer correctly links the larger area under piston Z with a larger force L
and scored 2 out of the 3 available marks.
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Answers needed to explain the link between pressure, force and area in order to score full marks.
This was most clearly done by stating the equation.

(c) Figure 13 shows a diagram of a device for lifting heavy loads.

L |x

0 T o

piston Z

piston Y

oil

metal tube

Figure 13

The metal tube is filled with oil.
The piston Y is pushed down with a force K.
This produces a force L on piston Z.

The pressure exerted on the oil by piston Y is the same as the pressure exerted by
the oil on piston Z.

Explain the difference between the size of force K and the size of force L.
1 Fa (3)

..Q.if,Ssmﬁ_..::_._____Janx:..2.3....um.-..f_..m.........omn ....... OF. M A eSS x0an. 0 .
OO OF.... e ANRIEEOIS. A e QIESSE.. RONS _ Fe . §Ome. .
Jden . ene. £08Ce . 08 00 M bRk e SMOeL N ONeY 0.
J¥eep Ao SR PYESS\E . FIOND.. M. 50, L. RO SO 0N
N S QY IR OSE S, e

(Total for Question 6 = 10 marks)

GCSE Physics 1PHO 2H
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{ ResultsPlus

Examiner Comments

A well-reasoned answer. The examiner had no hesitation in awarding 3 marks
out of 3.
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Question 7 (a) (i)

This question assessed the ability of candidates to resolve two collinear forces into a single force of
0.9 kN upwards.

Question 7 (a) (ii)

This question required candidates to demonstrate how to find, graphically, the resultant of two
mutually perpendicular forces.

Although many candidates correctly calculated the magnitude of the resultant as 500N, this was not
necessary for the mark.

(ii) The aeroplane is descending.

Figure 15 shows a diagram of the resultant vertical and horizontal forces on
Fa ¥ e
the aeroplane as it is descending.

Figure 15

Complete the diagram to show the resultant of these two forces.
(1)

ResultsPlus

Examiner Comments

A perfectly acceptable answer.

GCSE Physics 1PHO 2H
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Question 7 (a) (iii)

Candidates were required to recall and apply the equation linking change in gravitational potential
energy to mass and change in height above the ground.

Question 7 (b) (i)

This was a two-stage calculation requiring recall and application of the equation for efficiency and
the equation linking power, energy and time.

Partial credit was given for answers that clearly made progress through the stages even if the final
evaluation was incorrect.

(b) The aeroplane is powered by an engine that burns fuel.

The fuel supplies a total of 6500 kJ of energy every minute.

The efficiency of the engine is 0.70 (70%).

(i) Calculate the power output of the engine.

Give your answer in kW.

(4)
FOVOA  emaNYu o UG omargy owh
%QGMM ool o) S
7
. - .70
L 3O
- " )
Cseow o-r0 = 4SSO
650"‘; - \qgc 'r'b‘rc)-hh-
- «SS Q=T wned P
€ p = 1480 &y
r - E Go1¢t-5 f“_-' ﬁ-“-":'ﬁ

= 37 .S%u NW power = .9 2.5 kw
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ResultsPlus

Examiner Comments

This answer shows the first stage: calculation of the output energy (per
minute) from the input energy and efficiency for 2 marks.

The candidate went on the recall the equation linking power, energy and time
for a 3rd mark. However, there was some confusion about which values to
substitute into that equation and no further marks could be awarded.

(b) The aeroplane is powered by an engine that burns fuel.
The fuel supplies a total of 6500 kJ of energy every minute.
The efficiency of the engine is 0.70 (70%).

(i) Calculate the power output of the engine.

(4)

TV . v |00
EFFLCALNCAN 7
Give your answer in kW. ASefu
oC
- . 1
TO % = CS 00 » 100
1068
lDO = o_l‘ = —-L
@ SO0
OTx BSOC = g0 eI - 4S500007
—_——

&

P=F- 4SR50909. 75e33.3w

= T1S . 8%%ew
e 21000

power=. 12:33

kW

ResultsPlus

Examiner Comments

A nicely laid out answer scoring full marks.

Question 7 (b) (ii)

Examiners were looking for an understanding that, in an engine, the input energy is greater than

the useful output energy because some energy is dissipated in less useful ways.

GCSE Physics 1PHO 2H
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Question 8 (a) (ii)
Candidates were required to recall and apply the equation linking current, time and charge. Partial

credit was given to answers that clearly showed correct substitution into the correctly recalled
equation but having an error in either conversion of mA to A and/or seconds into minutes.

Question 8 (a) (iii)

Candidates were required to recall and apply the equation linking energy transferred, charge
moved and potential difference.

36 GCSE Physics 1PHO 2H



Question 8 (b)

Examiners were looking for an explanation that linked the collision of electrons with the lattice to
an increase in the vibration of the lattice. Examiners would also credit answers that described the

kinetic energy of the electrons decreasing as a result of collisions with the lattice.

Many candidates seemed to think that the lattice only starts to vibrate when there is a current in
the resistor.

(b) The resistor becomes warm while there is a current in it.

Explain why the resistor becomes warm,

(2)
Tl\eﬁkmﬁ:rmﬁémmbkt,wlrgﬁt ...... ace Cathc,l?:& ......................
wC(ZLxCL\f. ............. fonSinbL\efeqsr((?tvri':rw‘%&erf;rfj ................................
..... Eag.rngLwSx:nxr@chu‘oﬁscheLmﬂtcuhmtf

ResultsPlus

Examiner Comments

The answer makes the first marking point by describing collisions of electrons
with ions in the lattice. However, it is not quite clear enough to score the

second mark point.
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(b) The resistor becomes ';varm.while there is a current in it.

Explain why-the resistor becomes warm.
(2)

Elechrorse n the cuyrent callide. m\‘n wons... m ______
______ H\&.......l&“\.ef. o e resiskor,

ResultsPlus

Examiner Comments

The addition of a couple of words distinguishes this from the previous
answer. Even though the term "energy" is slightly out of context, the
examiner could award the second mark for the idea that the lattice vibrates

more.

2 out of 2.
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Question 8 (c)

Candidates were required to analyse the values of resistance, current and potential difference
given in order to deduce that the two resistors must have been connected in parallel. Full marks
were given to answers that used calculation to support the conclusion.

There were a number of different successful approaches seen; the most common was to calculate

the effective resistance of the combination as being 5 ohms and then to apply understanding that
the effective resistance of resistors in parallel is less than the resistance of each one.

(c) Figure 16 shows a cardboard tube with a wire coming out from each end.

e

Figure 16

There are two 10ohm resistors inside the cardboard tube.
A potential difference of 6.0V is connected between P and Q.

There is a current of 1.2 A in the wires.

Deduce how the resistors have been arranged inside the cardboard tube.

ResultsPlus

Examiner Comments

A correct conclusion supported by reasoning that included a calculation.
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(c) Figure 16 shows a cardboard tube with a wire coming out from each end.

-

There are two 10 ohm resistors inside the cardboard tube.
A potential difference of 6.0V is connected between P and Q.
There is a current of 1.2 A in the wires.

Deduce how the resistors have been arranged inside the cardboard tube.
(3)

. The _resstarshawe. bewn. aranges an o puredld ..
LAt 7ZL<,J 2. becouse  tha vdl#af-a /,m‘-mhM

ResultsPlus

Examiner Comments

A correct conclusion for 1 mark. However, there is no calculation or clear
reasoning to support this. For example, how do we know that the potential
difference across the two resistors is the same?
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Question 9 (b) (i)

Candidates had previously been given four different diagrams, each showing a current that
changed with time. Candidates were now shown a current that remained constant and were
required to reason that such a current in the primary coil of a transformer would not produce the
change in magnetic field in the core of a transformer that is necessary to induce a potential
difference across the secondary coil.

Many candidates merely stated that the current shown was DC.

(b) (i) Figure 17 shows the output from a battery.

current 4

time

Figure 17
%0

Explain why a transformer will not work with the input current as shown in Figure 17.

(2)
cONEEant  whiCh |
e CuMMent. i cek eroteae o0 NEONS  Hagk Hag. weomei e

Lieldd atound.. fee. (ol dBeaY. changl . are). Coc 0t ...

ot e indmcidel p fee. SecNdacy COM

ResultsPlus

Examiner Comments

A good answer for 2 out of 2 marks.
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(b) (i) Figure 17 shows the output from a battery.

current A

time

Figure 17

Explain why a transformer will not work with the input current as shown in Figure 17.
(2)

Because. the . Anpul. CULEENE. A0LS. AL . CRANGR O D .

tuog..gees..on,. Lb.Stays. At o fixed. coeeent It ...

Aransformer.. could. . not.  LocreAst  0f.  ARLreQSe. tha. current:. ..

ResultsPlus

Examiner Comments

This answer shows correct interpretation of the diagram but does not go on
to explain why a transformer will not work with an unchanging current.

1 mark out of 2
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Question 9 (b) (ii)

This required candidates to apply the equation linking the number of turns of the primary and
secondary coils of a transformer with the potential differences across the coils. There was one mark
for correctly substituting the values into the correct equation and a second mark for correctly
rearranging the expression. The third mark was for correctly evaluating the answer. Weaker
candidates often incorrectly selected the equation linking current and potential difference for a
transformer.

Candidates could do the substitution and rearrangement in either order and still score at least
partial marks if their working was clear.

(ii) A transformer has 30 turns on the primary coil and 150 turns on the secondary coil.

A potential difference of 25V is applied across the primary coil.

Calculate the potential difference across the secondary coil.

—_—

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

(3)
Vp Ny
@__._._J’? ":i]“
N g
Vg = _§_9___ x 25
RE)
potential difference = 5 v
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J

< { ResultsPlus

|

W Examiner Comments

The candidate has selected the correct equation and then attempted to
rearrange it.

Even though the rearrangement was incorrect, the candidate has substituted
the symbols with the correct numerical values and so can score 1 mark for
substitution.

1 out of 3 marks.

4

<A\ ResultsPlus
\ Examiner Tip

Always show your working.
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(i) A transformer has 30 turns on the primary coil and 150 turns on the secondary coil.
A potential difference of 25V is applied across the primary coil.
Calculate the potential difference across the secondary coll.

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

A\ T R
Jug X =Ng RS L \SO
2 S K w0 -

R T

(3)

potential difference = ... S _______________________ Vv

ResultsPlus

Examiner Comments

The candidate has selected the wrong equation.

Even though the final answer is the same as in the previous example, no
credit can be given for using the wrong equation.

0 marks
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(i) A transformer has 30 turns on the primary coil and 150 turns on the secondary coil.
A potential difference of 25V is applied across the primary coil.
Calculate the potential difference across the secondary coil.

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

Np =30 vp = Np ’
N s> 1S0 Vs NS
Vp=19Vv 5 = 320
S 150
1S = O-Z(\I 5)
Vs =25 _ o5
0L potential difference= . 2.5, v
ResultsPlus

Examiner Comments

A nicely laid out answer for 3 out of 3 marks.
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Question 9 (c)

In this extended open response question , examiners were looking for an explanation that linked
an high transmission voltage with a lower transmission current in the cables and then went on to
reason that this reduced current would mean that less energy would be dissipated due to the
resistance of the cables.

To reach Level 3, the answer needed to support the reasoning by applying the two equations given
to this scenario.

*(c) High voltage transmission cables and transformers are used in the national grid.

Explain how using high voltage transmission cables and transformers allows the
distribution of electrical power around the United Kingdom to be as efficient as
possible.

Refer to the following equations in your answer.

P=P xR

%x%=mxﬂ

'FD PCJM \h.&MM} Cni{ ..SO j 1‘1.4, ﬁlfﬂ '?'%e.‘ PR P‘pmM .....
................ -FTl'lVaHﬂgt.-.S.L@*(cJ*" '

{ hecame ft b tpbion P= TR sbondld d cnad CJM”FZ:&
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< /ResultsPlus
’\'/\ Examiner Comments

The answer starts with a clear description of how transformers are used to

change the voltage and current and is supported by use of relevant
equations.

It goes on to explain how a low transmission current results in less energy
loss. Once again this is supported by use of a relevant equation.

Overall, an explanation that has a well-developed structure which is clear,
coherent and logical.

Level 3. 6 marks.
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Candidates could reach Level 2 by giving detail about how transformers are used to change both
voltage and current together with some discussion about energy dissipation in transmission, even if
this was not a complete explanation.

*(c) High voltage transmission cables and transformers are used in the national grid.

Explain how using high voltage transmission cables and transformers allows the
distribution of electrical power around the United Kingdom to be as efficient as
possible.

Refer to the following equations in your answer.
P=FPxR

Vprp=b';xl’

{6)

AR AS eI~ P Y-

\I;oxw-\’skls o\ \lﬁ\’(@g& M\AM o

\ OISR CAONONRE D adwesre. e TNe  Sowmne IODWOr
é\x\mx\:\\fﬁ\mﬂ\ w

wﬁ\ﬁq\m ......... A \(\.WF B R
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N

< /ResultsPlus
’\'/\ Examiner Comments

The answer starts with a good explanation of how transformers are used to
change the voltage and current. It goes on to link a lower current with more
useful energy transfer. However, there is some confusion about resistance
and the answer implies that resistance can be changed by changing the
current and/or voltage.

This response is mostly relevant but includes some inaccuracies.

Level 2 for 4 Marks.
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Question 10 (a) (i)

Candidates were required to apply their understanding of series circuits to calculate the potential
difference across one of the lamps in the circuit.

Question 10 (a) (ii)

This was a complex calculation that could be carried out by recall and application of the equation
linking current, power and potential difference and then the equation linking current, potential
difference and resistance. Successful candidates tended to be those who showed each stage in
their calculation.

10 (a) Figure 18 shows identical filament lamps connected together to a 12V power supply.

to 12V power
supply

Figure 18

(i) Calculate the potential difference across each lamp.
(1)

potential difference = Lg ............. v
ii) The power output of each lamp is 0.75W
(W) Thep P P @\ =112
Calculate the resistance of each lamp. Op= 1 XV

(4)
fH 0Fs = T X V.S
T =0.54

@ |.Sv = O.¥a X £
2= 3.0)

Pg-T" xR
0.4 x-SR

6% _
D- g"?’ @ resistance = ...... 3 .................... Q
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{ ResultsPlus

Examiner Comments

A nicely laid out answer that the examiner could easily follow.

3 out of 3 marks
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10 (a) Figure 18 shows identical filament lamps connected together to a 12V power supply.

to 12V power
supply

Figure 18

(i) Calculate the potential difference across each lamp.
. (1)

potential difference = ’S v
(i) The power output of each lamp is 0.75W

Calculate the resistance of each lamp.

(4)
Py vElR Q—;—\-s- -6.623
U IR pmpas
7S
] =0 625 9—-—-—-—"' < )2
O ‘ 67\5 resistance = .1‘1 Q

ResultsPlus

Examiner Comments

Although the candidate has recalled two equations, it is not clear how they
have been used.

There is no clear evidence of substitution or rearrangement. This did not
score any marks.
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Question 10 (b)

In this extended open response question, candidates were required to describe how to carry out
this Core Practical and support their description with a circuit diagram. They were not required to
describe the way in which the resistance of a lamp varied with the current through the lamp.

Level 2 responses included an accurate circuit diagram, a description of how current and potential
difference is measured and a clear reference to how a set of readings could be obtained by varying
the potential difference across the lamp.

*(b) Explain, with the aid of a circuit diagram, the method a student could
use to investigate how the resistance of a single lamp changes with the
potential difference across the lamp.

(6)

ResultsPlus

Examiner Comments

Correct circuit diagram with a description that includes how to vary the
potential difference across the lamp.

Level 2 for 4 marks.
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Level 3 responses were those that continued the description to include detail about how the

resistance could be calculated from the measurements made.

*(b) Explain, with the aid of a circuit diagram, the method a-student could

use to investigate how the resistance of a singlé lamp ith the
potential difference across the Tamp.
(6)
!
4 A
V- TR
N\ R~
NS '
Fuestly | Pt u? +he On\u I.FN\DA} % Showm . ue.. Hae

m'aamm. Then MLOLS UL e recmh.-m3 o the

OO T O O O E o BNRE  K ANE CHCMES
(VTR T S N L < S -V RS U = S = o1~ VOIEOGL..... O the
VOLEMLIET. oo SOLCIALOL L the res L SEON.CA, usm_%
CR"‘\\") DA CIOBIGR e SN ODOGAME. R
Rueran V¥, L. L.r\i:_’ SAR. pLi B TR = AL S S YT T\
o ConAcous INE L colcwiaxiens...Plot

*he re_c_ommSc B P QTR0

ResultsPlus

Examiner Comments

Correct circuit diagram with a description that includes how to find the
resistance of the lamp for different potential differences across the lamp.

Level 3 for 6 marks
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Level 1 answers contained some details about the procedure but either had incomplete or incorrect
circuit diagrams and/or did not give sufficient detail about how the measurements could be made.

*(b) Explain, with the aid of a circuit diagram, the method a student could
use to investigate how the resistance of a single lamp changes with the
potential difference across the lamp.

| 4
| ¥

(6)

()wxo A crreuat mmm ahoye cort be uned
Jo ge el NOW resis fance chaunges acoss
He lomp. USum o VoL ole r%t.&to(ca.r\mme
ke resLsonce, wucv\ U\ MndasEedede:mmo
e curcent dul to e t\noctmq Ubect: Thas
HhelR fore UL CCONCA e voLL-ouae o porer\ha.l
ufperence ol to e £ eouohon V=R
TR YolUage of Hye (o can  be Nzad anal
ecorded ot the vo&mternuwad (N$Res
mram AOH € bulb. Thenthe Student
.th.ud repeat thas uswng a ronged

dufferenk  tea U4 ton wuw eoLCJm
0 (ecofdung the yo oltage .~ lo 0,500 e hongey
Pefu.“"j can be PlO HEdW\ag Q‘P('rcﬂ:llfar(luullol'l1I:I 11 marks)

ResultsPlus

Examiner Comments

The circuit diagram is missing an ammeter and the description makes no
reference to using an ammeter to measure the current.

Level 1 for 2 marks

56 GCSE Physics 1PHO 2H



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

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

¢ identify the known and unknown quantities in a numerical problem before selecting a formula to
use for the calculation

* make sure that they recognise Sl prefixes such as m and K and how to handle these in
calculations

* use the marks at the side of a question as a guide to the form and content of their answer

* practise describing practical methods including a clear description of how to use scientific
apparatus to make measurements
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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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