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Introduction

This unit builds on related areas at GCSE as well as introducing a number of new topics,
such as quantum effects. The paper allowed candidates to demonstrate good progression
from GCSE, as well as their developing understanding of the newer areas.

In general, performance was better in parts of questions related to Assessment Objective
1 as opposed to Assessment Objective 2. Within these Assessment Objectives, marks were
obtained more easily where candidates were required to identify appropriate formulae and
complete calculations, than where they were demonstrating knowledge of principles and
applying them to new and familiar contexts.

As in previous papers, there were questions relating to standard phenomena, such as
atomic spectra, photoelectric effect and standing waves, in relatively straightforward
contexts and better responses might have been expected to these. The mark schemes for
these tend to have the same general points each time, apart from a few context-specific
points in particular questions, and they can be learned in outline as ‘set pieces’.

As in previous series’, there was some evidence of confusion between the production of
atomic spectra and the photoelectric effect.

Section A Candidates’ overall scores for section A correlated well with their total marks for

the paper, with E grade candidates generally achieving 5 or 6 correct responses and those at

A grade typically responding correctly to 9 or 10 questions.

Question Percentage of Correct response Most common
correct responses alternative

1 87 A B

2 82 B D

3 91 D A/B

4 14 D C

5 82 A B

6 83 C A

7 83 B A

8 64 C B

9 80 D A

10 59 A D

The majority of candidates responded correctly to most questions. The exceptions were
questions 9 and 10, still with a good response rate, and question 4, which was answered
correctly much more rarely.

The preferred incorrect responses to some of the questions give an opportunity to speculate
about the reasons for the most common errors.

1. This was a straightforward question for most, but students getting this wrong and
choosing B were choosing the volt rather than the ampere.

2. Those choosing D at least knew that speed is constant, but reversed the order of
the spectrum.
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4, The great majority got this question wrong, and most of them opted for C because,
in the absence of the normal on the diagram, they used the printed value of the
angle as the angle of incidence in the glass.

5 and 6. Most of the candidates who got these wrong erred by a factor of 1000 by ignoring
the k in kV or the m in ms. There was no obvious tendency for candidates to
get both wrong, which suggests this was carelessness, rather than a particular

problem with SI prefixes, but also serves to remind the students to look at the
data carefully.
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Question 11

The majority of candidates gained marks for identifying diffraction and/or indicating that
electrons have wave properties, even if only indirectly, for example by mentioning ‘wave-
particle duality’ but not stating that it applied to electrons. The spelling ‘defraction’” was
seen occasionally and not given credit. Some responses referred to the interference pattern
formed, without acknowledgement of the underlying diffraction.

The third point, for relating the extent of the diffraction to the size of the electron
wavelength relative to the obstacle, was seen much less often and awarded even less often
because of imprecision in the response. An answer would typically refer to a ‘gap the same
size as the electron’, rather than saying ‘the interatomic spacing is the same size as the
electron’s wavelength’.

Other phenomena proposed included standing waves, the photoelectric effect and ripples
caused by electron waves, as well as a suggestion that the picture represented orbitals,
demonstrating particle behaviour due to scattering.
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SECTION B

Answer ALL questions in the spaces provided.

11 The diagram shows a beam of electrons being fired towards a thin sheet of crystalline
material. The screen detects electrons after they have passed through the sheet,

» Sheet of SEpel
Electron beam crystalline

malenal

The photograph shows the positions at which electrons strike the screen

Explain what can be deduced about the behaviour of electrons from the formation of
this pattern.

Jord he J_Mjrﬁiﬂadw’ -

r fﬁdﬂ% Al Mwﬂfﬁﬂm A Mg mndleldy

(N

(Total for Question 11 = 3 marks)

ResultsPlus

Examiner Comments

This is not the way to set out an explanation - it is just a list of facts. There is always the
risk with a list that marks may be eliminated by incorrect answers.

When an explanation is required we expect some connection between the statements. E.g.
the electrons show wave behaviour because they have been diffracted.

Whilst it is not possible to deduce some of these points from the pattern, the candidate has
not been penalised in this case because the statements are not actually untrue, despite the
ambiguity of the last point, and 2 marks have been awarded.
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Explain what can be deduced about the behaviour of electrons from the formation of
this pattern,
3)

From. e, beha o ok the eleckions e Con se thak t\uﬂ
howe. e Ule wnvem'x and. ock Ube wowes. Thists becas
the paktem Shows o pdtesn simdas to thar . \x%\\i LIS
\d«m they hove Been diffocted. The pattern shows thak

eeckons con e dxﬁm\;ed by the. S\l&ld ustaline as the size.

to the eleck
e IR s d degon

(Total for Question 11 = 3 ma
wExaminer Comments

The first two marks are clear, if not expressed succintly.

The candidate has attempted to link diffraction to the size of the
waves and the size of the gap or obstruction, but has referred
to the size of the electrons, rather than their wavelength.

Q Examiner Tip

Whilst there is no restriction on how much you may write, the
space provided has been carefully judged to allow adequate
room for a good answer. If you write too much you can 'talk’
yourself out of marks.
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Question 12

Most candidates recalled that resistance would be expected to decrease, but only about
half mentioned an increase in charge carrier density. Half of those who did describe the
change in n went on to complete the explanation, but often without direct reference to
the equation mentioned specifically in the question. Others wrote about the effect of a
fall in temperature. It has been said many times, but candidates should read the question
carefully so that they can be sure to follow the specific instructions.

The third mark was most frequently awarded for linking a fall in resistance to a rise in
current via V = IR. Mentions of A and g being constant were infrequent.

Quite a number of candidates thought that the increasing temperature increased v and
therefore the current increased, since I = nAvqg, so R decreased. This shows a complete
misconception about the nature of drift velocity by confusing it with the random (thermal)
motion of the electrons. Some candidates may need further help with moving on from the
GCSE model of an orderly progression of electrons around a circuit, to an understanding of
a drift velocity superimposed on the random motion of the electrons. A comparison of the
typical velocities, such as mm per second versus km per second, could help to distinguish
between them, and students should realise that the drift velocity is zero when there is no
current but the random motion continues. The relationship between potential difference and
drift velocity needs to be stressed, although this will be easier after the study of fields at A2.

12 A thermistor has a negative temperature coefficient. With reference to the equation
I = ngvA, explain what happens to the resistance of the thermistor when its temperature
INCTEASES,
(3)

Wi The ‘frrjf-cr.:r;"'wﬁ NChzaoe>  the (eivance. OF -"(‘a.’_ -.’1?6%“'3""-”

[ - | [] i ! I i
alsl weerrase™>.  \Mid  cGan P ex -,J!H-Hrr' el i Ti"- ?-]I/Lf_'. rfL...'ux"':""
L = ;’IQJUH 4 P""r_ Croos seetona\  dfen  awldatt Jhaw e neerher

| » | ' | [ ] .
I~__.j_"|‘:lr 1,.LL r’J:V'-J.-'.' ?j e cMorse emgrien bt Fhe i1 veloe -'_J
'l e
1 I
Wi A ot CNadad  Cariierd u;,.."".'-l'x'i J-’.‘L e e enich Hris  Laaloh
} ' ] 1 __;.ur __]_
Ve X The . fewdfBlC e rinct A0, (AECrTas €. ke CLACTER TT .

{Total for Question 12 = 3 marks)

ﬁ ResultsPlus

Examiner Comments

This response seems, in the first sentence, to treat the
thermistor as a metallic resistor. Given that error, the rest of
the answer has internal consistency in that it would decrease
current and reductions in n and v would support this, but it has
a major factual error. The reduction on v is expected, but it is
not supported by a correct description of what happens to n, so
no marks are awarded.
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12 A thermistor has a negative temperature coefficient. With reference to the equation
I'= nqvA, explain what happens to the resistance of the thermistor when its temperature
INCTEASES.,
(3)

Whea  temPeatue intlases the ele€Chonr  Floing Hroug phe
Msiver 9ol har eergy . gy MDY ThS cumy < rtleakd
by e elechos  bovim More  gmitkly Ao xzagvA | ded
v = Artane det elocdy ths  Meas Fhe Waanr Atmser, Eqewtrng
A R=VE pecase the B o highe G, msfance
Wil Full

(Total for Question 12 = 3 marks)

K
Results¥lus
Examiner Comments
This is an example of a student confusing random motion of

electrons with drift velocity. The candidate is still allowed a
mark for the correct final conclusion.

-

12 A thermistor has a negative temperature cocfficient. With reference to the equation
I = ngvd, explain what happens to the resistance of the thermistor when its temperature
increases.

(3)
& NTC (negahe fmpiabae tﬂmiwﬁ Dermistor  welicreacss
rehistinde. . o4 Jmmpembre,  \ntcemsef The. Henpenk ire hee s
e alems o Sd  omece. lliSionf  1Gke  place  heweves
M=ee . elech®nS . pacosrd. . gred  ihth ot com peagatel  ving
a . net decrease .. resishonce.-

__(Total for Question 12 = 3 marks)

ResultsPlus

Examiner Comments

This answer is awarded 2 marks for the decrease in resistance
and increase in n. A number of answers like this were seen,
where the student considers both the effect of increased lattice
vibration and the effect of increased charge carrier density and
arrives at a sensible conclusion.
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Question 13 (a)

About two-thirds of the entry identified a diode or LED. Other suggestions
thermistor, LDR, lamp, copper and resistor.

(a) State the name of the component,

ﬁ ResultsPlus

Examiner Comments

Although the diode is made from semiconductor, this is not
sufficient to name the component.

(a) State the name of the component. -

RNl AP

included

ﬁ ResultsPlus

Examiner Comments

A typical incorrect answer. Along with the most common answer,
thermistor, this does have a non-linear characteristic.

A
Q ResultsPlus
Examiner Tip

Make sure you are familiar with the I-V characteristics of all the
components named in the specification for either orientation of
axes, as well as how to explain them.
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Question 13 (b)

The most common answer by far, was zero, with infinity seen only about one time in

four. Even candidates who had written R = 0.7 V / 0 A often stated zero as the answer. A
few calculated the resistance for +0.7 V. Most were happy with this answer and did not
consider the physical implication. They would have benefited from looking at the graph and
considering that it shows zero current for all negative potential differences, meaning that
the resistance is very large, not very small.

/(_b} State the resistance of the component when the potential difference is — 0.7 V. n
. (1)

—_— = o 0 X1 P

ResultsPlus

Examiner Comments

An example of a calculation with an incorrect answer.
Candidates sometimes have trouble multiplying by zero as well.

(b) State the resistance of the component when the potential difference is — 0.7 V.
of wndeRined (1)

N T % B 7\ cusSe. Curoenh (S 260

ard V=TIR.
ﬁ ResultsPlus

Examiner Comments

Another way to arrive at this incorrect result. This candidate
may be aware that anything multiplied by zero is zero because
'undefined' is given as an answer.

ResultsPlus

Examiner Tip

It is always worth checking whether the Physics is consistent
with a numerical answer. Zero is one answer here, but that
would mean current was unhindered, not reduced to nothing.

GCE Physics 6PH02 01
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Question 13 (c)

This calculation presented few difficulties, with the vast majority completing it successfully.
A few tried to use the gradient of the graph and some misread the scale, but unit errors
were rare in the answers.

(c) Calculate the resistance of the component when the potential difference is + 0.7 V.

Resistance = Og/)jl‘v )

¥lus

Examiner Comments

The calculation is inverted here. Because the candidate has
gone straight to this incorrect step, no credit can be given for
use of the relevant equation. If R = V/I had been written down
first, the candidate might well have substituted correctly.

ResultsPlus

Examiner Tip

It is always worth taking a moment to write out the relevant
equation, rather than doing too much in your head at once.
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(c) Calculate the resistance of the component when the potential difference is + 0.7 V.

(2)

05 -0.3 —
...-—-_"_‘_—_._ —
N LR Tt B T

Resistance = S Q

ResultsPlus

Examiner Comments

This candidate has attempted to use the gradient of the graph
to find the resistance. 0 marks

us

A
Q ResultsP
Examiner Tip

Resistance is defined as potential difference divided by current.
It is not the gradient of a graph of potential difference against

current. It only takes that value when the ratio is the same for
every value on the graph - i.e. when resistance is constant and
the graph is a straight line through the origin.

(c) Calculate the resistance of the component when the potential difference is + 0.7 V.

(2)

Resistance = lﬁf ng

ﬁ ResultsPlus

Examiner Comments

This gets a mark for 'use of' by substituting values of pd and
current, but there is a power of ten error in the potential
difference, so the final answer is wrong.

GCE Physics 6PH02 01
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Question 13 (d)

In the majority of cases, a device that may contain a diode. Very often, a fire alarm was
mentioned without stating the actual use of the diode in the device. Simple answers that
gained credit just referred to the diode allowing current to flow in only one direction.

(d) State a practical use for this component.

ln a.  Phoe  bapeny.

(1)

(Total for Question 13 = 5 marks)

ResultsPlus

Examiner Comments

A typical answer naming an electronic device. This is not a specific
use of the diode and it does not explain its function, if any.
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(d) State a practical use for this component. )

Ms-rﬁﬁ/fmmcﬁ‘ﬂfvoﬂfvﬂ%vﬂmdwé‘n o

e e fow.

(Total for Question 13 = 5 marks)

ResultsPlus

Examiner Comments

An example of a correct answer.
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Question 14 (a)

Only about a third of the candidates obtained this mark. Definitions were often
imprecise. The answer needed to mention an electron, energy, and the surface of the
metal. However, the last of those was usually missing and sometimes one of the other
points as well. Other answers just said ‘the energy for the photoelectric effect to occur’.
Some confused photoelectrons and photons and wrote about photons being emitted.

Candidates should expect to be asked to define terms such as this, and could prepare by
learning the definitions. Others which typically appear in the examination are energy level
and photon.

14 (a) Explain what is meant by the work function of a metal.

T is e Fh onnimam epergy required . for The

Photo glectrie  €missiap  process.

ﬁ Resu

Examiner Comments

This includes minimum energy correctly, but it then only refers
to the photoemission process. As this could apply to any
emitted photoelectron it does not include 'surface', but it is also
not sufficient simply to name a process like this and leave it to
the reader.

0 marks

GCE Physics 6PH02 01
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14 (a) Explain what is meant by the work function of a metal.

ver ke ﬁ,nr{a'pm )= thre e TP TP P Pl o =t
amrj7 e eded te PR S e @ o ho e A =7
e bl Swpfece.

ﬁ ResultsPlus

Examiner Comments

This includes the references to the minimum energy and
surface, but is about the emission of a photon. This may be a
simple slip, writing photon instead of photoelectron, or it may
be the result of a deeper misunderstanding.

A
@ ResultsP!

Examiner Tip

us

Learn definitions thoroughly and be sure not to mix up
technical terms which are similar, such as photon and
photoelectron.

14 (a) Explain what is meant by the work function of a metal.
(§)]

releese  on  elechon Aom Aac Meta b

Examiner Comments

No marks, because the response does not mention the surface.

GCE Physics 6PH02 01
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Question 14 (b)

The 'scattergun' approach was adopted widely here, rather than a focused approach in
response to the wording of the question. Often, it appeared that the question was glanced
at, noting only the key words photoelectric effect, rather than being read fully. The presence
of the asterisk, indicating a Quality of Written Communication (QWC) question, should have
indicated that writing 'everything you know' about the photoelectric effect would not be
sufficient. In QWC questions, marks are dependent on the response being organised in a
logical manner, using appropriate technical wording,

Candidates lost marks because they did not, in most cases, identify a specific observation
and linked points, in explanation. There were answers with multiple observations and others
with multiple explanation points, but they were rarely linked. Although about two-thirds

of the entry achieved at least one mark for a relevant point, only a quarter of them were
awarded 2 or more marks out of 3 by linking the observation with an explanation. Some
students just described the photoelectric effect in broad terms, sometimes in the context of
a charged electroscope, and did not include enough detail for a single mark.

Although QWC requires a logical order, it is not the order of the statements as such, that
matters but the way in which they are linked.

Increasing the intensity increases the number of electrons emitted per second, because a
higher intensity means more photons per second and one photon releases one electron.

One photon releases one electron and a higher intensity means more photons per second,
So increasing the intensity increases the number of electrons emitted per second.

A higher intensity means more photons per second, so increasing the intensity increases the
number of electrons emitted per second because one photon releases one electron.

GCE Physics 6PH02 01



*(b) Observations of the photoelectric effect support the particle theory of light.

State one such observation and explain how it supports the particle theory of light.
(3)

The dectvons rieo e a highoren ooy level \ben Tt e hewsl
an s qh;m Tt efsen o an wadable\evel L back
ko (ewoel” el emﬁttfrg MU This. abseo’u/.
S\.{me')cb ’c\n,e paetiide. &W3 el parkiden wn

perowe- ke ae and mn felae. uﬁut @l»enfaum
Bb.\gwe_»’eto.bl& &\WL@«@/B When the. partrle fallo be
levels ik can gives etzdvomaneﬁ'c- Yad}?&b?@"“

,IE wt.xﬂé)be ulmweleb fnfre renoar’ug«b
empfission Yokeo PlACE.

(Total for Question 14 = 4 marks)

<d\ B
lesultslus
Examiner Comments
This response would receive two marks as the answer to a spectrum
question. Unfortunately, the question is about the photoelectric effect
and so the response scores nothing.

There are always some candidates who will confuse the photoelectric
effect and spectrum production, possibly because they both involve
photons and electrons and energy transfers between them.

J@ ResultsPlus

Examiner Tip

You must be clear about which situations involve the photoelectric
effect and which involve atomic spectra. If you find yourself writing a
similar response related to photons and electrons twice in a paper, you
have probably chosen the wrong situation for one of them.

GCE Physics 6PH02 01
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ﬁ ResultsP

*(b) Observations of the photoelectric effect support the particle theory of light.

State one such observation and explain how it supports the particle theory of light.
(3)
fe fome t, EhF or quan'ta. kmjv /fml%g, ot ..
Inehhd - pweoh$ ol gy o photorn,
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i &f""’“ b o aejt.,ham ewmﬁ i@ leawd doan'+ apor.

(Total for Question 14 = 4 marks)

us

Examiner Comments

This is an example of responses that were seen a humber of times in this series
but have not been common beforehand.

The candidate has memorised the mark scheme to a question in a previous
examination and written it out. The first line makes it plain that each line is

an instruction to a marker on what to award a mark for. Unfortunately for the
candidate, the observations were in the question on that occasion and not in the
mark scheme, so the maximum of 1 mark for a response without an observation
is awarded for one photon releases one electron.

A
Q ResultsP
Examiner Tip

us

Candidates are often advised to practise on old papers and compare their
answers with the mark scheme. This is very useful for identifying weaknesses
and priorities for further study. Be aware, however, that the context of
questions will change so the answer one year is unlikely to match exactly

the answer the next year. In addition, a mark scheme is a set of instructions
to markers and does not always include a model answer - quoting the mark
scheme may earn no marks at all.
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*(b) Observations of the photoelectric effect support the particle theory of light.

State one such observation and explain how it supports the particle theory of light.
(3)

2 Wk a. ft:.wct) ebove. Hq.; B
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(Total for Question 14 = 4 marks)

%Exammer Comments

2 marks for the instantaneous emission observation and the
idea of one photon to one electron.
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Question 15 (a) (i)

The great majority gave correct responses, but a few treated it as a parallel combination

getting a result of 0.36 Q.

(a) When the switch is closed:

(i) Calculate the total resistance in the circuit

0.2 =0
Qs: QQ‘\‘Q}to'Q* lf

v R R"ﬁgi it do(r ..... : 3 &

Lo,y oL L :asa..zgﬂ.m.

Total resistance = ';'-2195 £ Pz 040

ResultsPlus

Examiner Comments

This response illustrates the parallel resistors approach, but it
has not been completed correctly.

(a) When the switch is closed:

(i) Calculate the total resistance in the circuit

\ \ ;_@ - Q

—

Rz v, = 0n 36 % %" o3en

T

Total resistance = Q). 96 ~L1-

(1)

+IuS

Examiner Comments

The parallel approach completed correctly given the mistaken
premise, but still worth no marks.

)

ResultsP

Examiner Tip

us

If there are no branch points in a circuit it is not parallel.
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Question Q15 (a) (ii-iii)

Candidates very rarely missed the first mark for use of V = IR and nearly all completed the
calculation. About two thirds could use a power equation, although only about one in six
calculated the correct power. Candidates usually used the resistance of the whole circuit,
rather than the resistance of the heating element, and/or used a potential difference of 3.0
V, ignoring the effect of the internal resistance.

When there is a number of possible values for a given variable, candidates should take the
time to consider the context very carefully so that they choose the correct values for their
calculations.

(a) When the switch is closed:

(i) Calculate the total resistance in the circuit
(1)

K= RaRy 2024034 3% o |
Total resistance = 46?.!

(ii) Calculate the current in the heating element
(2)

NA\R > ViR P = O3S

Current = O?S\S_b e

(iii) Calculate the power output from the heating element.

Q=I\I=O‘4*5x6 e
L@ QAS

Power output = L AS LD

ﬁ ResultsPlus

Examiner Comments

This is a typical set of calculations with the correct values in
the first part and the incorrect p.d. in the second. The unit is
incorrect in (ii), so there is one mark for each part.

ResultsP

Examiner Tip

us

Always be sure that the units match the quantity.

GCE Physics 6PH02 01
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(a) When the switch is closed:

(i) Calculate the total resistance in the circuit

3.6+02402-40 0

Total resistance = .
(ii) Calculate the current in the heating element

- ..._..V ". V :‘ 5‘
fc’ RI=v o 3oy = S0

Current =
(111) Calculate the power output from the heating element

0754

0

NI ¢ 2e
3.0X 05 =

Power output =

2?5L.J

(1)

ko

(2)

=054

2)

ﬁ ResultsPlus

Examiner Comments

This is a more typical answer for 3 marks out of 4
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Question 15 (b)

About three-quarters of the candidates received at least one mark, usually for a decrease in
current, but only half managed 2 marks and a small minority was awarded all 3. There were
two possible explanations with linked power equations, but candidates often went wrong by
mixing up total resistance and the resistance of the element, or by neglecting the effect of
the internal resistance on the terminal potential difference.

In the first route, a mark was often missed by the absence of a statement that total
resistance increased. Some linked an increased R, not actually the case for the element,
to P = I°’R , to conclude that power increased. Others said P = V2/R, so power decreases
because resistance increases, whereas resistance remained at 3.6 Q.

(b) When in use the internal resistance of each cell gradually increases.
State and explain the effect this will have on the power output of the heating
element.
3)

(-
f =/ f( LJ0 ,/ /%r /rmﬁ/ /‘,»i_’/}.;"/?/;;-'(ff" NLredse) }/;J w;//

CaMe. an.. incedde.. . 0. folt] redilfanie ofSb..cultert

7l
In. P=1'R__[he increaded . vediclance mill cawe an

f , ,

] . L s _ i
N 10 [ /ﬁ‘f wlr oy / Y .‘/*’[ ;} f‘/ (&rvr? /lff.-;.f “//-‘,(.?
é‘x{{',ﬁ% nt.

______(Total for Question 15 = 8 marks)

ﬁ ResultsPlus

Examiner Comments

This example correctly identifies an increase in total resistance,
but assumes that current is constant, ignoring the effect of
resistance, and draws the wrong conclusion.1 mark
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(b) When in use the internal resistance of each cell gradually increases.

State and explain the effect this will have on the power output of the heating
element.

(Total for Question 15 = 8 marks)

us

Examiner Comments

This response is worth 2 marks by either route on the mark
scheme, identifying a decrease in both current and terminal p.d.
but not explaining why in either case, and then using P = VI.
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Question 16 (a)

This is another standard definition which should be learned. The idea of only certain
‘allowed’ energies was not usually expressed clearly and only one in three got the mark,
despite a helpful diagram on the page. The word ‘discrete’ appeared quite often, but rarely
correctly in context. Frequently, there was no reference to electrons or atoms, or the
position of the electron was considered to be the important factor. Imprecise answers like
‘the energy an atom can have’ were often given, and many answers referred to energy
changes.

(a) State what is meant by an energy level.
(1)

The enexgy level . S8 At 2N0xgy. rre_q-.u'wcﬂ {&;r mauinj an

elechven. exated .

ﬁ ResultsP

Examiner Comments

This candidate has linked energy levels to the energy of
electrons, but has not used the idea of a restricted set of
allowed energies.

ResultsP

Examiner Tip

us

Learn the standard definitions.

GCE Physics 6PH02 01
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(a) State what is meant by an energy level.
(1)

Locaton . emof an electmony  loased  or e ameunt
of. enesgy. it . Passeir pocesies.

Examiner Comments

No marks again. This is linked to a location and the amount of
energy mentioned is not restricted in any way.

(a) State what is meant by an energy level.
(n

T fa w%ofm/zﬂ%ﬁﬁw
4@ clelbn fo. o ﬂm it lese] oo ped-

ﬁ ResultsPlus

Examiner Comments

An example typical of responses about energy changes. That
could be relevant, but not in this case, so no marks again.
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Question Q 16 (b)

A reasonable majority of the candidates received both marks, with most getting at least

one.

Level 4

Level 3
Level 2

(a) State what is meant by an energy level.

Level | — o

16 The diagram shows four energy levels for an electron in a particular atom.

Energy / 10%)

LA duscrexe eyl of ererapd  Phal an odenrs Com

SR - LS5 %o

(b) Draw on the diagram two arrows to indicate two different transitions that would
result in emitted radiation of the same frequency.

¥ 64 Ground state

0

Not to scale
2.8 E=rf
-3.2

)

ﬁ Resultst

Examiner Comments

us

Right direction, but wrong levels. 1 mark
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————— ————

o

Energy / 107"°]

Level 4 —

Level 3 ——
Level 2

Level 1 —

(a) State what is meant by an energy level.

16 The diagram shows four energy levels for an electron in a particular atom.

0

LR

'5'./;:()" :

-2.8
-3.2

REPEAr) 13
-6.4 Ground state

Not to scale

ﬁ ResultsPlus

Examiner Comments

Right levels, but wrong direction. 1 mark

GCE Physics 6PHO02 01

(b) Draw on the diagram two arrows to indicaté two different transitions that would
result in emitted radiation of the same frequency.

(2)




Question Q 16 (c)

This was another
of the candidates

‘set piece’ answer which should be learned, but for which about only half
got two marks. The most common points mentioned were electrons going

down levels and electrons moving up levels before this. The third point, when awarded, was
usually for the release of energy as a photon, but many didn’t link the photon to the energy

released.

The actual line spectrum was rarely addressed. There was some confusion with the

photoelectric effect, with occasional reference to work function.

(c) A gas consisting of these atoms can emit a line spectrum.

Explain how this happens.

‘\.\ﬁes

Affeen  enerqu  \evels |

hydrooe 0
ST é‘i@m OXING -
Whet e ohcerv@ Wt Unvoudyn o c\'.{'ﬁok'\ng araXing

3)

sSpecum 15 Ane  eleckrend  exishng in

/i | g/?

Y A

g SN

vielex v

<Eﬂ ResuitsP

us

Examiner Comments

This candidate misunderstood the question and tried to explain
the practical procedure. The question asks how emission occurs,
not observation. There are comments about energy levels, but
not sufficient for any marks.
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(¢) A gas consisting of these atoms can emit a line spectrum.

Explain how this happens.
(3)

CElechons  gain  emergy . e
Nove 4o ""'ahw enevgy levels .
Energy ...can..colcalake. by EB=hE

One  ghoton  xelease . one elechvn .

‘E“f(hﬁnj_ omove Yo MBlenk o BRONG.... levels . .

ﬁ ResultsPlus

Examiner Comments

This response begins with spectra and moves into the photoelectric
effect. It achieves a mark for the move to higher levels and a
rather generous mark for the line about E = hf, although one
might debate whether this has been applied in any sense.

{e) A gas consisting of these atoms can emit a ling spectrum.

Explain how this happens.
3)

A e terperaiue i incmased e 2leadaoas tade o
R i ainr %m.

Cohen e aloakross [ ook te teals n’tﬁw
e e lanne e ghdten ae tn__bm-:.

Tha soaland & Tis phsten carreapenda LA teaw
Ry o Csleul oy ucs.mm_\%x Se. T Ehatan aruaied
2 o eslowr. Thin  colows caXes o Uae on Ha specrum
“h eloakions PO Bgonn  daarent S (CEVEIE) PABLA
WW% e riloantd So o Spcukfune
d\.:mmk;n produssd.

ﬁ ResultsPlus

Examiner Comments

2 marks were obtained in the first four lines.

The candidate would have received 3 marks with a the addition of
a few words to make line 4 say 'release the energy as a photon'.

The rest tries to explain the actual spectrum, but without quite
enough detail in lines 7 and 8.

32 GCE Physics 6PHO02 01




Question 16 (d)

A large majority could select and use E = hf, but only a sixth identified the right energy
difference to get the correct answer. They very often used the quoted Joules in part (d) and
did not calculate a difference.

(d) One of these atoms in its ground state absorbs 3.6 x 10" J of energy from a
collision with an electron.

Calculate the smallest frequency of radiation that the atom may subsequently emit.

(3)
E:hf B ',fmv‘ .* ‘P
la-f = sbrw”

2l b4 20"

-
Smallest frequency = .../ 4 */v 5..(-{2’

ﬁ ResultsPlus

Examiner Comments

No marks here. It starts off looking like the photoelectric effect
but then moves to the right approach. The rearrangement of
the formula is incorrect, however, and the substitution is after
that, so no 'use of' mark is awarded.
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(d) One of these atoms in its M absorbs 3.6 x 10 J of energy from a
collision wiffi an electron. K ' '

Calculate the smallest frequency of radiation that the atom may subsequently emit.
' : ' ' (3)

_(j

Smallest frequency = 4 285 . lQHH-’z___

Resultslus

Examiner Comments

1 mark for the right method but the wrong energy.

GCE Physics 6PHO02 01




Question 16 (e)

About four-fifths of the candidates identified the right calculation, but only half used the

correct energy value.

(¢) Calculate how much energy in ¢V would be required to ionise the atom in its ground
state.

L Eredyz 0-C68)ev. . bael x16x0 0 = howxo 2T
B N A

Energy = . rouxg?y o

(Total for Question 16 = 11 marks)

ﬁ ResultsPlus

Examiner Comments

No marks. This takes the values from the diagram, but converts
the units to eV rather than J and completes the calculation
consistently with that error, but not for this question.

(e) Calculate how much energy in eV would be required to ionise the atom in its ground
state.

Unangr afle = 16K(07 T Fp—mmBe
34 nﬂ\ =] % - 19
|5"‘|—6‘)C'fﬂ=ié =& == . ;vm.nﬂ.:j-— L Bee X0 =

-6xi0”

_q.q -9

Energy = . 2:1.5eV

(Total for Question 16 = 11 marks)

ResultsPlus

Examiner Comments

1 mark for correct method with an incorrect value in J to
start with.

GCE Physics 6PH02 01

35



Question Q 17 (a)

The majority of candidates linked resistivity with a material, but only a quarter got both
marks. Some said resistivity was a property of a wire instead of a material. Some said
resistance depended on temperature, but so does resistivity, and some said that resistance
depends on potential difference or on current. Some seemed to reverse resistance and
resistivity, and some may have thought resistivity depends on length and area because of
experiments such as that from 17 (b).

17 When tidying a prep room, a teacher discovers a tray of resistance wires that have lost
their labels, She decides to ask her students to carry out experiments to determine the
material that each wire is made of by measuring the resistivity of the wires.

(a) Explain why the teacher asks the students to measure the resistivity and not the
resistance of the wires.

;eﬁa!use...... Lmn'._.__.. &Lé .'\fB.Gf.S-L'v.Jfﬁ. Lo #—m‘w,aé& d‘g .

]re:is-!,uh.ce... Q-F LA, Y S e

The candidate has some understanding in saying that resistance
can be calculated from resistivity, but the reverse is also true
and it does not have the required detail. 0 marks

' )

17 When tidying a prep room, a teacher discovers a tray of resistance wires that have lost
their labels. She decides to ask her students to carry out experiments to determine the
material that each wire is made of by measuring the resistivity of the wires,
(a) Explain why the teacher asks the students to measure the resistivity and not the
resistance of the wires,
(2)
e (es\s4 v (>i 13 congtalt 4o .a yoaticuar
{)
nateciod wonle  the  (esi3tance ftor.a

matenial . vaxcies.. wiih. curren A Yoltooe .
L

ResultsPlus

Examiner Comments

This example gets the resistivity mark, but not resistance
because it is linked to p.d. and current, rather than dimensions.
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Question 17 (b)

The great majority of candidates achieved at least 3 marks, over half at least 6, a third

at least 7, but very few, 9. The question clearly identified the required points, for those
who read it properly. The diagrams were usually satisfactory, although the wire was

not always identified correctly. Some included power supplies with resistance meters. The
need to measure length, current and potential difference was usually mentioned, although
candidates sometimes only said 'take readings from the voltmeter and ammeter'.

The diameter measurement was not always included, with some seeking to measure cross-
sectional area directly. Many candidates chose to plot graphs of V against I, using these

to find resistance and effectively using only one length. A variety of possible graphs was
used, including RA vs /, with the gradient giving the resistivity. The equation was usually
rearranged correctly, but the use of the gradient was not always stated.

*(b) You are to describe a method to determine accurately the resistivity of one of the
metal wires.

Your description should include:

+ the circuit diagram you would use
+ the quantities you would measure
* the graph you would plot

+ how you would determine the resistivity.
L))
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Bl ey ok e

_jﬂLWLTQQ}QﬁTbMJWﬁﬂﬁL.Qg.éﬁtLluE@mmmmm

e vkt and Gk each e ko

bk W reidbie.
Pk o veduan 0§ wynﬁcmol curear oo

;_:Qg%:_:_.___:_’._p}é:_:&:;_f.,f_:_&l;;;gh@:___J/_?mgj'____b;%;;s'.l};ﬁ.‘ls
Sl oY eadh midench anil
L.ngcfawng o resudbe, oo

ﬁ +lus
Examiner Comments

This response receives marks for an acceptable diagram, 2 for
measuring V, I and length and 1 for the final equation.

A graph is mentioned but not identified, the gradient is not
referred to and it suggests that area can be measured directly.

5 marks

@ ResultsPlus

Examiner Tip

Be sure that you know the difference between what you
can measure directly and what you can calculate from your
measurements.

If you are using a graph, state the axes clearly, and identify the
gradient and how you will use it.
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*(b) You are to describe a method to determing accurately the resistivity of one of the
metal wires,

Your description should include:

* the circuit diagram you would use

* the quantities you would measure
the graph you would plot

+  how you would determine the resistivity.
(9)

- ——

e Siee R L AN
Tla, 1-:“(}!,.{“ of e wAre ir  peeded,  its &
diameter; Man e canm Mo radinz!  Han  He aveo
« Th  ammeder  glows  ug He . current fla-w'r\-_} in
We Gt circuit  omd  He veldmeber 8 & 4o
(el Me Pd _ acrors  Me wire . Hence  recichance
i€ Cound:
e New ek evergMing ir Lound  Ha g nadion
Q:P . % s ured Yo devefmine . He  woired

ves.q My 'Irj.

e A graph o R egaing %.' can.......be . dlawn
$end  Me  gradiend ol e grepl o\ be (f2).

ﬁ ResultsPlus

Examiner Comments

This is a good answer, but gets 7 out of 9 in the end.

because the calculation of cross-sectional area is not mentioned.
An interesting graph is proposed, and the gradient is identified,
but the final step to go from gradient to resistivity is omitted.
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Question 18 (a)

4 marks were rare, but nearly half got 3 or more and a majority got at least 2. The
most common marks were for compressions and rarefactions and longitudinal waves,
representing knowledge and understanding. The contextual interpretation was more
difficult.

~

18 If certain crystals are subjected to a mechanical stress, a potential difference is generated
across them. This is called the piezoelectric effect. These crystals can be produced as
very thin films.

Below is a photograph of a T-shirt with a built-in phone charger, which is being tested at
a music festival. The white rectangle is a piezoelectric film,

(a) By considering how a sound wave travels through the air, explain how sound can
cause a piezoelectric film to generate a potential difference.
4)
0

@ eoam@otan  ond ot aBs Titaf O

L Thase HWAPYUD L amd fanefaclava wTd Couce
Lmeehonad | em (S Mup omystads | omd Measgeve

L §eanaling & potustial  difje
o dPfpra KON B pew

e e G TUL

<EP ResultsPlus

Examiner Comments

The final 2 marks were usually harder to obtain, but this
example shows how it could be answered to gain those marks.
There is another mark for compressions and rarefactions, but no
mark for the most commonly seen point - longitudinal waves.
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18 If certain crystals are subjected to a mechanical stress, a potential difference is generated

across them. This is called the piezoelectric effect. These crystals can be produced as
very thin films.

Below is a photograph of a T-shirt with a built-in phone charger, which is being tested at
a music festival. The white rectangle is a piezoelectric film.

(a) By considering how a sound wave travels through the air, explain how sound can

cause a piezoelectric film to generate a potential difference.
4)

.50und  wave (s a lomﬂ.t’.tudi"a‘ L wave.

Tt mede  ocscillations  are  paralle] to the dieciion

Aherefore  he  air molecules

Of . molion , Yaefere

_vibrate  c¢a usmg _compressions  and  rarefactions

this  provides 1he wmechanical siress on ibe

-.Crysials... generatiog..a...petential...d fference

B Vo e L= Lo 7T Y

ResultsPlus

Examiner Comments

An example of a full mark response, and it fits nicely in the
space provided. Note the logical progression from point to point.
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Question 18 (b)

About half received one or more marks, generally for suggesting a large area in a relevant
context. The low energy levels of sound were mentioned very rarely indeed. Some tried to

link the dimensions to the resistivity formula.

- 2
(b) Explain why the crystals used in the T-shirt need to be in the form of a large, thin film,
(3)
The  duskedy hane B lee In e Yocm 2} o letae . .
Ain },g'\m So Aok ‘(\HQ o Cay O ¢abeh s hen(@ Moy @
Sovnd  woned o osarn®d  ond 1k Shewd  oe Main e
oM. A6 Lo ol olobecloim Y  covnd Lo
Mo \3 }5) N‘B S
ﬁ 5
Resultstlus
Examiner Comments
A typical one mark answer about a large area absorbing more
sound waves. It is not clear how being thin helps with this.
———

(b) Explain why the crystals used in the T-shirt need to be in the form of a large, thin film.
(3)

{l"%{& [ 0”"'-4?’ ‘;ﬁ» dlspr of
J\/'ll,[)‘l gouqﬂ Gar J.'j -":f'/[éi{? %PPJJQ P’H,,‘E}
(Reay,  aod mane \ql) ol {J ik P
(Vv Mol 2 ay ?10 é\@-r’j gqa (6N %PQJW‘(

cavsa Mo e [ﬁf@ {e ) ¢ W(“quj more

Lanl. -
<D/\/ ResultsPlus

Examiner Comments

A much less-common 2 mark answer. Most examiners did not
see more than one or two references, if any, to the low energy

of sound waves.
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Question 18 (c)

A large majority of candidates could use the power equation and convert the energy and
time to joules and seconds, but quite a few lost the last mark through rounding errors or
giving the answer as a fraction.

(c¢) When the T-shirt is used at a music festival the sound levels are sufficient to
generate about 20 kJ over ten hours. This is enough to charge one phone.

Calculate the electrical power output,
(3)

Power= E o SO®0%0 0ol o g@. R Lkilowedd ko,
T 1 W

Power output = . 2 kush,

ResultsPlus
Examiner Comments

1 mark for use of power = energy / time, but the units have not
been converted.

A
Q ResultsP!
Examiner Tip

You should readily convert time in hours to seconds and deal
with SI prefixes. Time would only normally be kept in hours in
the context of kWh and possibly amp hours as a measure of the
storage capacity of cells and batteries.

us
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(¢) When the T-shirt is used at a music festival the sound levels are sufficient to
generate about 20 kJ over ten hours. This is enough to charge one phone,

Calculate the electrical power output.

20000 53¢
=
Y00

~\
Power output = % _5__ :\-5
a

Examiner Comments

2 marks for 'use of' the equation and converting the units,
but fractional answers such as this are not acceptable. It
might be interesting to ask a class to discuss why 5/9 might
be acceptable in Mathematics but not Physics.

(c) When the T-shirt is used at a music festival the sound levels are sufficient to
generate about 20 kJ over ten hours. This is enough to charge one phone.

Calculate the electrical power output.

.
apx(0? )

P wxepxso

R

Poweroutput=_ . .0.55 W

ResultsPlus

Examiner Comments

2 marks only because of incorrect rounding. This has been truncated.

A

oO ResultsP!

Examiner Tip

us

Always apply the normal rules for rounding.
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Question 18 (d)

Most candidates received at least one advantage or disadvantage, even if they did not
specify which was which, and half received both. Despite one in bold, some candidates gave
multiple answers. They should be aware that it is not up to examiners to select the correct
answer from a list and that inclusion of an incorrect answer will preclude the award of a
mark.

Portability and long charging time were the most frequent responses, but poor expression
sometimes meant a mark could not be given, e.g. ‘doesn’t need electricity’ rather than
‘doesn’t need mains electricity’.

Vague answers about being ‘environmentally-friendly’, which would not receive a mark at
GCSE, were very frequently given as advantages, whilst some were rather over-imaginative
with disadvantages, suggesting overheating, electric shocks and even death.

(d) Give one advantage and one disadvantage of this charger compared with a

conventional charger.
')

ddwvordog  Foo- Gricilly and econerically bemeficial:

LU olseant | cauanc. awjo{,li‘ut hafir © e er\u:fo‘nﬂef\f

Mww Pouwrr sudbt [ energy %rr@cwwj
Ao o Lenwventienal Charqur: .

(Total for Question 18 = 12 marks)

ResultsPlus

Examiner Comments

There is a clear disadvantage in the terms of the question, but eco-friendly
is undefined and not necessarily supported, without knowing more about the
manufacture and transport involved in producing the charger. 1 mark

(d) Give one advantage and one disadvantage of this charger compared with a
conventional charger.
(2)
Sww:o\ . C.h«.avw S Qe table !,_'{W,e&g_rl:‘ Ceun. Clha vg,f g
Rleng. o0 The Ca*\)

?T/w; teaen G, &u,j (b\avyt the olhone wue,:_:j

ResultsPlus

Examiner Comments

2 marks for the most common mark-worthy responses, if not always together.
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Question 19 (a)

This was another standard explanation which did not even need information about the
context. Whilst most candidates received at least one mark, a slim majority received two or
more, and about a quarter, all three. Superposition was the least awarded mark, sometimes
because the word ‘superimpose’ was used.

As with several other questions, this is an answer which should be learned as a standard
response, to be adjusted for context when necessary.

4 3

19 The 2010 Football World Cup was held in South Africa and is remembered for the noise
of the vuvuzelas,

The vuvuzela is a musical instrument which works by making the air inside the
vuvuzela vibrate so that a standing wave is produced.

*(a) Explain how a standing wave is produced.
(3)

L Tle progressive waie b Has fource mesks  tlx  mploeflecked . ..

LWL and  nedes and  anl-medes. 0rL. forttdl ob. A (4Yuilh........

ﬁ ResultsPlus

Examiner Comments

This response received two marks because superposition was
not mentioned. Remember that if only two things are said and
three marks are available, 3 marks will not be awarded.

OO ResultsPlus

Examiner Tip

Do try to make sure that there are sufficient separate points in
the answer to match the marks available.
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19 The 2010 Football World Cup was held in South Africa and is remembered for the noise
of the vuvuzelas.

The vuvuzela is a musical instrument which works by making the air inside the
vuvuzela vibrate so that a standing wave is produced.

*(a) Explain how a standing wave is produced.

....kzhg,r\ WGVE. SN ed‘ \m\4 N 2. l?gdcf)jf é\fﬁdx‘oh
ob ofhex one oy ey FREame object
ﬂ’\f_ta Newe . Same cm?’r\r ;L w\wd\ doesd b (,l'm f&{
: w‘qef\ \3 fc,H%CJF L,,ln(’,r\ )fhe hxjr ead\ oﬂwc
.G bm?e,(’l)ose s ?(DL\«xCC qﬂ} WA | (@nst a,x({‘wC

:I_....mm %ce) i un{é noaﬂ ( M\(mhvﬁ Wt ew(ancc)

Examiner Comments

% ResultsPlus

This somewhat confused response was awarded 2 marks, for the 2 waves and the
nodes and antinodes. The word 'superpose' appears, but the candidate says they hit
each other a superpose is produce antinode... Whilst the right idea may be there, it
is not expressed clearly enough to get the mark. This would apply to any question,
not just QWC, because the point has not been made.

A

’OQ ResultsPlus

Examiner Tip

Marks are not just awarded for the use of key words.
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Question 19 (b)

Identifying and using the wave equation eluded very few indeed, but only about a half

thought to double the length of the tube to get the wavelength and a few of those left the
result in cm.

(b) The vuvuzela makes a noise because it is producing standing waves of different
frequencies.

The diagram shows the standing wave with the lowest frequency.

/ Vuvuzela tube

Calculate the frequency of this standing wave.
length of the vuvuzela=60cm = O-6m

speed of sound in air = 330 m s™

3)
v Bo. ‘
: 96 - 550

Frequency = . 550 H‘Z. .

ResultsPlus

Examiner Comments

This gets the mark for use of the equation, but the value of
wavelength is incorrect.
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(b) The vuvuzela makes a noise because it is producing standing waves of different
frequencies.

The diagram shows the standing wave with the lowest frequency.

/ Vuvuzela tube

b 4

bﬂ 2
Calculate the frequency of this sta?ding wave.
length of the vuvuzela = 60 cm

speed of sound in air =330 m s~

o Boyb =B F2 o aska

e R T

Frequency = DA MH

ResultsPlus

Examiner Comments

2 marks. The right wavelength has been used, but the value
has been left in cm so the final answer is an incorrect match of
magnitude and unit.
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Question 19 (c)

Most of the candidates had a general idea of this, and could identify the correct frequencies
to remove. However, they expressed the rest of the answer imprecisely and without
sufficient detail in many cases. They often just said that there would be less noise or
repeated the question to say that the commentators could be heard. The last marking point
was most often missed because candidates misinterpreted the question as saying that all
frequencies of sound were removed, not just those in the diagram. Even when they had the
idea right, some did not state that the sound of the vuvuzela would be removed entirely but
instead wrote of the atmosphere being spoiled or the noise of the crowd being removed.

-

: f ;

Frequency

At the Football World Cup the noise of the vuvuzelas made it difficult for the
television commentators to be heard. A solution was to use a filter that removed
some of the frequencies produced by the vuvuzelas.

Suggest which two frequencies it would be best to remove, the effect this would
have and the disadvantage of removing all of the frequencies.
3)

Y&DLWQ:LS '\}- Oed ..\».3 \)mmsm l\\b\\c@c_!\‘r{ \"“&\“05"\
m?\\\v«(&L o0y “we__%o.cc_ pm&%tﬂ Nee \UU‘\Q-A Sound .

And ' ““"ﬂ_:; 6t temeve e Xhea  commadaers con bie
\'\awc} \J( Q_U “,qg_ )[rrq_.’mc.(d 82 vﬁmov{c}“‘h

Vavuz Qe ke \)L Y PR AT ot

ﬁ ResultsPlus

Examiner Comments

This response received two marks. The statement about the
commentators being heard is only a little more than has been implied
by the question. It would be better to say that the commentators can
be heard more easily or with less interference.
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Frequency
Y omphitade Twhlime
At the Football World Cup the noise of the vuvuzelas made it difficult for the

television commentators to be heard. A solution was to use a filter that removed

some of the frequencies produced by the vuvuzelas,

Suggest which_two frequencies it would be best to remove, the effgct this would
have and the disadvantage of removing all of the frequencies.
3)

I+‘5 17_*5_1‘ ., remuve f, and 'F;'_ .
- Eg_hm_wing. these two {Hqu\cnugg‘, the seund +he Vuvuze|as
Puluccwvu]:} be....red.u (ed' he .58 i"“bhﬁﬂ the commoentatars 1+ lee L\-a'ﬁ!‘

bettce, The disadventege s +that the yuvazelas wmald be

dnaudible a5 weld,

ResultsPlus

Examiner Comments

2 marks again. The descriptive part is an example of a very
good answer for this question, but the wrong frequencies have
been identified.
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Question 19 (d) (i)

Most candidates received at least one mark, with half achieving at least two, the most
common being for cancellation by destructive interference. Path difference and phase
difference were very often confused and sometimes ‘out of phase’ was used to represent
antiphase. Mention of equal frequency and amplitude was very rare.

(d) Noise cancelling headphones work by detecting a sound and producing another
sound that is in antiphase and so causing destructive interference.

(i) Explain what is meant by antiphase and destructive interference.
(3)

.(}M-.'me A e B9 WoKRS. o et o plese, e H,L,_.O
Ao... ol WMW%M&&mwiﬂko\tM
Saran.  bhaae,

" destriinive. indrrferenca aa ytwans wWONRS meth ol of  gMasr.
0d . a2 ORI B HAL Supninpoird WTRNES IS Haa vechor
roduk o e by ofigieet anghdes Wam o ple 3 o Jouhe o2
Supoipaad, . Qostahe inferace  octaxs & MWW [ e

ResultsPlus

Examiner Comments

One mark for zero amplitude at the end. Antiphase does not make a
numerical reference and is just described as out of phase.

A

ResultsPlus

Examiner Tip

Never just say 'out of phase' when you mean 'antiphase'.
Everything apart from 'in phase' is 'out of phase'.
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(d) Noise cancelling headphones work by detecting a sound and producing another
sound that is in antiphase and so causing destructive interference.

(i) Explain what is meant by antiphase and destructive interference.
3

An\*fkuu\sw‘um Rowares o 90° (& red) oub of plase. ...

o VR tateres Namd 2 ace 0. ahbiphoa,. the 2. 00 Mhese, .

LSeees ab Aoy por0Y. oy [ ¢ (ol P oo of tguel.....

BTN BN equal zeve cwlolthbmu ling. eul_each ol
u""“iohbhui‘«ﬂkdtmq B

Examiner Comments

This response receives both destructive interference marks, but
refers to 90° for antiphase.

Examiner Tip

Learn about corresponding path and phase differences
and be able to use both radians and degress to express
phase difference.
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Question 19 (d) (ii)
The mark was given to about three-quarters of the candidates, most often for saying the
frequency or amplitude varied or that there are many frequencies.

(ii) Explain why the headphones could not be used to cancel the noise of the
vuvuzelas.
(1)

— high d ,

\heLpM_ nd f(%bﬂeﬂ(,yw}rod_u@ b Vizdy ol mpedble o
e hedphene 1o Wodueo imilar sourd Tt ic antituse o oned
Ot each othey -

ﬁ ResultsPlus

Examiner Comments

An unsupported assumption has been made about the high
frequencies. They are already being heard via a televison, so
they must be reproducible by speakers.

(i) Explain why the headphones could not be used to cancel the noise of the
vuvuzelas.

(1
He  we . vavdelas. heowed. . kar'.l.jm(.:). piten And. ... qu.h.l—_kflsf.c.

(a.. are. hardee . . te. . makch.

ResultsPlus

Examiner Comments

A sensible one mark answer.
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Paper Summary
Based on their performance on this paper, candidates are offered the following advice.

e The examination frequently includes questions about standard situations, such as
standing waves, atomic spectra and the photoelectric effect. These require very
similar descriptions and explanations each time, with only slight variations for context.
Candidates should prepare ‘set piece’ answers for questions such as these, whilst taking
note carefully of the particular context, so as not to answer a question from the previous
paper instead of the current one.

e (Candidates should note the available marks for a question before they start their
answer. Then they can make sure that they have made a sufficient number of feasibly
creditworthy responses to gain the marks. They may find that the use of bullet points
helps with this.

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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