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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 candidates’ 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 candidates’ 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 candidates’ mathematical skills involved recall of some equations
and became more demanding as the paper progressed. There was one extended open response

questions, worth six marks.

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 (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.

1 (a) Astudent uses the apparatus in Figure 1 to determine the specific heat capacity
of water.

joulemeter (measures energy supplied)

immersion
heater

thermometer

12V

power supply water

polystyrene
cup

Figure 1

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

ResultsPlus

Examiner Comments

This has measurement of mass of the water, energy supplied (joulemeter
reading) and temperature for 3 marks plus the extra detail concerning
measuring the start and end temperatures for the 4th mark.
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Question 1 (a) (ii)

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

These could include

a) reducing thermal energy transfer to the surroundings; for example, insulating the cup or adding
alid

b) ensuring consistent energy transfer to the water; for example, stirring the water or ensuring the
heater is fully submerged

c) increasing the precision of measurements; for example using a more sensitive thermometer.
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Question 1 (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.

(c) Another student decides to melt some ice.
The student melts 3809 of ice at 0°C.
The specific latent heat of fusion of ice is 3.34 x 10°J/kg.
Calculate the thermal energy needed to melt the ice.
Select an equation from the list of equations at the end of this paper.

Q=™ XL 2

Q= 330 x(3.34 X103 )
Q=126920000

Q=038 x(3.3y x\0%)
Q = 12900

thermal energy needed = .. \@ Q 200)... J

ResultsPlus

Examiner Comments

This response selects the correct equation, converts the unit correctly but
makes a power of ten error. Scores 1 mark.
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(c) Another student decides to melt some ice.
The student melts 380g of ice at 0°C.
The specific latent heat of fusion of ice is 3.34 x 10°J/kg.
Calculate the thermal energy needed to melt the ice.

Select an equation from the list of equations at the end of this paper.
(2}

P EASS—X S"‘{’,Ci“ff, "ot CoopoTT Tt ;-.Ct‘ﬁmﬂg,—m
yeliy V v remd

%%63—‘,: lzgaxlo‘:") X

MOSS x SpeCi il Lentenk haoct

3@ - CS -0 38 thermal energy neecied- VL{}C]’ZO )
6. g tq 5('(3 ¢ KIOSJ HC@] (TntalforQuocsilon‘l = 9 marks)

ResultsPlus

Examiner Comments

This response gets to the correct equation eventually and deals with the unit
change and the standard form correctly. 2 marks.
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Question 2 (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 2 (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.

(c) The cyclist starts to cycle again. work =660

The cyclist does 1600 ) of useful work to travel 28 m. Dngone=T8 ™M

Calculate the average force the cyclist exerts.
G (3)

Farce aPVTVRRY. ¢ A
i
Wok downe = gorce x Aistonce

|6 —gotce = 2% -
00 =¢ average force = B VN

1600
2%

> 67.14g5?

ResultsPlus

Examiner Comments

The working is clearly displayed here and the final answer is correct. 3 marks.
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Question 2 (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 3 shows the displays for two different sessions by the same athlete.

Energy 45210 Energy 37.9.

Time 300 s

session 1 session 2

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

(2)

Theu@-“ovaefPOWUﬂLM“gﬂrlefE‘%ﬁ%W“O“ﬂbﬂCmsﬁ .....

B amaeonant 0. 2 £4y. ronseeired.  wa.. tavgeo The
AN Age  POWeY .. Col.  SQSSLon Lo LY SMNAMC. Be Couns.L... Sve......

OB Dk BGOSR (8 SOARAARL

ResultsPlus

Examiner Comments

This candidate correctly states that the power in session 1 is greater but
neglects to mention the same time interval. Scores 1 mark.
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(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 3 shows the displays for two different sessions by the same athlete.

o1 906 o 1763
session 1 session 2

—

Figure3 - —E—

Explain what the displays show about the average power of the athlete in each of

these two sessions.
(2)
LANLsesBion o Ene arniere ... Nas. o N Qner
&Vavagﬂpowammﬂmﬁeﬁsmmz ........ O
ha&%ﬁ@(%\j*&mOvﬁQlunﬂ%Jf-’.SlG/k
a']mmsqmelnmpmtoa ..........................
(POwWer = NEUGY) 2 hag ) B

%Z ResultsPlus
Examiner Comments

A concise, accurate explanation, scoring both marks.
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Question 3 (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.

3 (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)
....... . = Aot ron,, sed HingdaAng

'rmammmptmtm ..... wmgmmutqtm
lrmpmfmwmwmawa‘n& ..... wnalucadd
-~ INOGARK, Tha POLper. CLPS UL Ten. autaict o g
e MO 000D HA N0 wmsmcx&mmxmo@m ....................

mmfumncmmhore&m%'wmy

MG MNC fud, 1 Fheldor MagneLTs remoyed
e papey Lappemgsst Uups Sf—reas
ON e HICN UL Come Off O e OIS 03T

S Mo mxgr\e,d%m-

%Z ResultsPlus
Examiner Comments

This shows how to make the induced magnet, how to show it is a magnet and
how to show it is temporary.
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Question 3 (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.
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(b) A student sets up the apparatus shown in Figure 4.

spring

Ll Ll Ll 'l

LI L |
SVENOUVEWN=O

iron nail

wires to
power
supply

solenoid

Figure 4

() 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.

14 GCSE Science 1SCO 2PH



\

This candidate goes some way to describing what should be measured and
how it should be measured but lacks detail such as how the measurements
relate to force. Scores 3 of the 4 marks available.

/\

/ " ResultsPlus
/\ Examiner Comments

GCSE Science 1SCO 2PH
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Question 3 (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
Fzl2 xR XX
2
E=06x N xHil2
WVAZB01\728 3

(2)

L

energy transferred = O'I?ZB J

ResultsPlus

Examiner Comments

Here the correct equation is selected from the list at the end of the paper, the
correct values are substituted correctly, including the unit change and the
final answer is correct. 2 marks.
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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 12cm.
.—-'--—--_--
Calculate thWn extending the spring by 12cm.
Use an equation selected from the list of equations at the end of this paper.
’ . z
0's ¥ Qp(](:ls wastonk X (mmmm) '

.
s v 24 x (Qz) = \2yg

(2}

energy transferred = ‘-72 ..... g ... J

ResultsPlus

Examiner Comments

The working is clearly shown here, allowing the examiner to see that the only
error is the unit conversion. This scores 1 mark.

ResultsPlus
Examiner Tip

Showing working clearly helps you to do the calculation and the examiner to
possibly award marks if the final answer is not correct.
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Question 4 (a) (i)

This question assessed the ability of candidates to resolve two collinear forces.

Question 4 (a) (ii)

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

(ii) The aeroplane is descending.

Figure 6 shows a diagram of the resultant vertical and horizontal forces on the
aeroplane as it is descending.

Figure 6

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

ResultsPlus

Examiner Comments

This shows the construction lines and the resultant force clearly marked with
an arrow.
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Question 4 (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 4 (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 thW&

Give your answer in kW.

(4)
(LCOOKI = 65SQ00WI xO -t
030 4550000 - wovk dong
powes = @ LS50000
| GO
1S R333W
) %
3SEI>.3-1000 .
- 33. 8 3 power=..f'.'..s.:....a...? ............... kw

ResultsPlus

Examiner Comments

The working, including the two distinct stages, is clearly shown here with
obvious attention being paid to the correct units throughout. All 4 marks

scored.
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(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%).

() Calculate the power output of the engine.

Give your answer in kW.

) b (4)
Fuane = e
X 0.30 x LSOQ = U8
Q .30z
LSQ0
power = ‘-k330 kw
ResultsPlus

Examiner Comments

The working clearly shows the first stage, scoring 2 marks, but does not go on
to calculate power.

Question 4 (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.
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Question 5 (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.

(ii) The resistor remains connected for a period of time.
The current in the resistor is 200 mA.
A total charge of 42 C flows through the resistor.

Calculate, in minutes, the time taken for this amount of charge to flow
through the resistor.

L= 200mA - 0.2 A o
(000
& -u2¢
Q@ - xTT
T- ® _ 2 -q2i0¢
r 0.2
20 2.9
60 time= ... 2.5  minutes
ResultsPlus

Examiner Comments

Correct equation, rearranged and unit conversions done. Scores 3 marks.
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Question 5 (a) (iii)

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

Question 5 (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.

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

Explain why the resistor becomes warm.
(2)

B endor codan. &....Qc_sm:ian%m\a 05 hete memnﬁe\e?;)!mrs @cm
the. resialor. A 5.%&&5(@3%%% Fuaa‘)ﬁm@w%mm the. m\hde ..........

mr}'n ““’E ions.. or.ﬂ..ﬂmrﬁex...mesgxﬁ..i'a.)ﬁtem::Emmse..xcms:rumb&e..mme .............

M;m%s%we?dlxmm—m]a%ﬁsgmxam .................................................

ResultsPlus

Examiner Comments

One of the few responses to score both marks.
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Question 5 (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. 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.

(y{gure 7 shows a cardboard tube with a wire coming out from each end.

Figure 7

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.

e IV oS ennedked  un ,{m_mm.;’.x ......... Ve came. Dl AT AN,

-

_____________ MMthqummmiwmr

ResultsPlus

Examiner Comments

This candidate tries a few possible ways to solve the problem then, by
calculating the total resistance, reaches a conclusion and expresses it well. 3
marks.
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Question 6 (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 6 (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 that showed each stage in
their calculation.
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to 12V power
supply

(i) Calculate the potential difference across each lamp.
...-—-'—"'"""_-—-'

G leamps

(i) The power output of each lamp is 0.75W

Calculate the resistance of each lamp,

(4)
é’P: Curreﬂ‘\" X Vo\)f":je &

LP- Corrent X resis}mce %
I"E

O 7% 078
%7@—-0-5/-\

0 4 | | |
1* - Q resistance = 3 ,,,,,,,,,,, Q
(059 2.0)
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/\

< / " ResultsPlus
/\ Examiner Comments

This candidate took a slightly different route to the correct answer.

P = VI was used to calculate the current which was then substituted into P =
I°R to calculate the resistance. 4 marks.
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Question 6 (b)

In this extended open response question, candidates were required to explain 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.

Level 3 responses were those that continued the description to include detail about how the
resistance could be calculated from the measurements made.

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.
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*(b) Explain, with the aid of a circuit diagram, the method a student could
use t how the u— of a Iamp changes with the
otential differen ar.ross tha *d‘

(6)

ResultsPlus

Examiner Comments

This response shows a correct circuit diagram, says which readings to take,
how to calculate resistance and how to change the potential difference.

Level 3, 6 marks.

ResultsPlus
Examiner Tip

It is not always necessary to use all the answer space provided in a six mark
question. This is a concise answer, based on sound understanding of what is
required, practical knowledge and careful thought before writing.
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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

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. (Q3bi)

* when suggesting improvements or extensions to a practical procedure, make sure they are
relevant to the context of the question. (Q 1aii)

* where a question involves a calculation, make sure they understand the physics of the situation
before recalling or selecting an equation to use calculation and realising that in some
calculations, two steps involving two equations might be needed. (Q4bi)

* make sure that they recognise Sl prefixes such as m and k and n 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.
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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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