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Introduction

There were some more easily accessible questions on this paper with some very straightforward
calculations and most candidates sitting this paper were able to demonstrate their knowledge and
understanding of the full range of topics in this unit.

There was evidence of good progression from GCSE. The responses for all questions covered the full
range of marks allowable with full marks being seen on all question parts. Overall the mean mark
was much higher than the paper for January 2010 and this is reflected in the grade boundaries.
Having said that, there were some more challenging parts to the paper to ensure that there was good
descrimination over the whole ability range. Full marks were less common in parts of questions that
required explanations.

On the theory papers we do not penalise too many significant figures since this is addressed in the
practical unit. However, it is good practice for candidates to think about significant figures on all
papers and answers should be given to the same number of significant figures as are used in the
question.

Section A

In increasing order of difficulty, the multiple choice questions were 1, 7, 3, 8, 4, 6, 2, 9, 10 and 5.
Questions 1, 7, 3 and 8 were answered correctly by a sizeable majority, questions 4,6 and 2 by a good
majority with the remaining getting a minority correct response.

Q5 was about a series and parallel arrangement of lamps and what happens to current when one lamp
breaks. The majority of candidates chose answer A, thus demonstarting the fact that they do not
realise that if the resistance of a circuit changes, the current also changes.

Q10 was about resistance changes for a component and working out resistance at a point and where
overall resistance was increasing or decreasing. The common wrong answer was C, so candidates knew
the resistance at a point but not how it was varying.
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Question 11

In (a) very few candidates related their knowledge to the question asked, i.e. they did not use
information from the diagram but just quoted a definition of a longitudinal wave usually in terms of
compressions and rarefactions. There was hardly any mention of molecules.

In part (b) many candidates did not realise that compressions and rarefactions refer to a single point
and instead thought they covered broad areas, sometimes the whole wave. Others who did realise it
had to be a single position were often lacking in precision, especially the second R. The wavelength
indication was generally better but sometimes it was from a compression to the next but one
compression, perhaps a confusion with standing waves where node to node is half a wavelength.

Part (c) was very poorly answered with many blank responses and not many drawing two points a
wavelength apart. Despite being asked to label these points P, some were labelled C, T or nothing. For
a straightforward question on the basics of waves the mean mark of 3 was very disappointing.
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11 In the diagram, line X represents the equilibrium positions of a line of molecules in a
solid.

A sound wave of wavelength 4 and frequency f passes through the solid from left to
right,

Line Y represents the positions of the same molecules at a time 1.

X

(a) Explain how the diagram shows that the wave is longitudinal.
(1

A kel fimcel  Ta T s drgelhion «u
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(b) On line Y
(i) identify two compressions and label them C,;
(ii) identify two rarefactions and label them R;

(iii) label the wavelength A of the wave,

(3)
(¢) The period of the wave is T,
On the line Z mark the positions of two compressions at a time f + % T and label
them P.
(2)

(Total for Question 11 = 6 marks)

S

Examiner Comments

This candidate does score the mark for (a) but has a badly positioned R,
so scored 2 marks for (b) as well as 2 marks for (c)
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11 In the diagram, line X represents the equilibrium positions of a line of molecules in a
solid,

A sound wave of wavelength 4 and frequency fpasses through the solid from left to
right.

Line Y represents the positions of the same molecules at a time 7.

X

(a) Explain how the diagram shows that the wave is longitudinal.

(1)
- Tire diogatn S0 Iwo. Qoskickas . oG L. O
(b) On line Y
(1) identify two compressions and label them C;
(ii) identify two rarefactions and label them R;
(iii) label the wavelength A of the wave.
3)
(¢) The period of the wave is T.
On the line Z mark the positions of two compressions at a time + % T and label
them P.
(2)

(Total for Question 11 = 6 marks)

Plus

Examiner Comments

An example of the cluster approach to compressions and rarefactions

Examiner Tip

Remember that compressions and rarefactions are
identified by a single point.
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Question 12(a)

A lot of completely correct answers were seen. Although a simple calculation, the candidates did have
to realise the need to use the speed of light which is in the data sheet and not given in the question
and also the conversion of MHz.

The number of candidates who used the speed of sound in air was less than in previous years, so
perhaps the message is getting through that candidates need to think about using the data sheet.

Question 12(b)

This question was not very well answered. The challenge for candidates was to realise that this was a
question about diffraction which unfortunately quite a lot did not, thereby not gaining any marks. This
is the first time that there has been a question about diffraction around a building or obstacle and the
answers seen demonstarted poor understanding.

Diffraction is an edge effect, dependant on wavelength. Hardly any candidates realised that to

get good reception the two diffracted waves from the edges needed to overlap and that was a
combination of the amount of diffraction and the separation of the waves. i.e. the size of the building
or hill.

*(b) Obstacles such as buildings and hills can make it difficult to receive some radio
signals with shorter wavelengths.

Explain why this is less of a problem for this radio station,

/ ' N \ N
_ U\e, L,J’Q\!E’_/'Qﬂ H~ Ot }L,S (‘QC)"D NDNE. )=

g guite. locoe. B S0 will be able
o diffcocy Q(.&?:inc}\ builéf?ge.ané\ Wi,

(3)

Examiner Comments

This candidate has realised that the effect is due to diffraction and
gets 1 mark.
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*(b) Obstacles such as buildings and hills can make it difficult to receive some radio
signals with shorter wavelengths.

Explain why this is less of a problem for this radio station.
)

Shovter Wc}\reﬂsw%\\ﬁb Mok o Les  avenvd
eostachs Yok axe \ox% N \CDNQ.LV‘&%

Wowerer  due ho Vs \o‘a \umuQﬂnv*%“\ of ABABAY,
Me d.\%f-vod-\@w Shondd be weve @\mow.\w% Moese
Yadis Wwoyes o CAUVLY. & QCI\'C(\?\:— Avxen  Avoun

S,U\.Qh 0‘0&‘&&5 _

Examiner Comments

This represents a minimum answer to get three marks, very rare.




GCE Physics 6PH02 01

Question 13(a) (i)

This question was answered reasonably well, with many candidates able to quote the range of human
hearing. Some candidates thought it was below the audible range, and others lost the mark because

they refered to a threshold without specifying that they meant the upper.

(i) The ultrasound used has a frequency of 4.5 MHz.

State why waves of this frequency are called ultrasound.
(1)

ey, e aeve. Be. o€ @ Souand. WA ubSALCL- LOR-
Can. near,

250 A Vi il Menanciand nmdbans ke kades amd dbn axflanbine satiimns da tha tennamaitia

’ us

Examiner Comments
This could be above or below the range and so did not get a mark.

r

Learn definitions and make sure your answers are specific.

Examiner Tip

(i) The uitrasound used has a frequency of 4.5 MHz,

State why waves of this frequency are called ultrasound.
(1)

Becane .Vmame oandll bo  Vumans \‘w.am.l,uaavl A Wuwomls
. ‘n.ab‘q\. ’Mw\iml AnApe..

fus

Examiner Comments

Another example that is not specific enough.
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Question 13(a) (ii)

The majority of candidates got full marks here, with the common mistake being a lack of
understanding that the wave has to travel to the boundary and back.

Question 13(a) (iii)

The markscheme was tightened up compared to when a similar question was set on the first paper for
this specification. This is an example of a mark scheme being applicable for a given paper. The key
factor is that one pulse must return before the next and that was the only answer that was accepted.

Question 13(b)

This question was answered well on the whole, with many getting 1 mark for part (i) and at least
one mark for (ii). Marks were lost in (ii) sometimes because a comparison wasn't made, or more
often because candidates used frequency and wavelength as their two examples, whereas they
are alternative ways of saying the same thing. Very few candidates realised that ultrasound is a
mechanical wave and wrote 'X-rays are part of the EM spectrum, ultrasound aren't.

(ii) State two other differences between X-rays and ultrasound.
) (.i.l{'WSCﬂMM}\ ore. ‘GMIJ‘M UV

0. K= VoA Out QLW%WQ WOt AL e u“‘lahmk
Gt O fam»b Souwid aporrA .

g

Plus

Examiner Comments

the comparison with electromagnetic is mechanical. This scored 1 mark
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(b) Another way of obtaining information about the internal structures of the human
body is by the use of X-rays,

(i) Give one property of X-rays which makes them more hazardous to use than
ultrasound.

(ii) State two other differences between X-rays and ultrasound.

Examiner Comments

The candidate thinks there are two differences, but they are not
independant and so only count as one difference.

Examiner Tip

Because of the wave equation, if a wave has a shorter wavelength it must
have a higher frequency. You can only use this equation for one difference.
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Question 14(a)

This was a straightforward substitution into the resistance formula with a unit conversion. Most
candidates scored full marks but quite a few wouldn't have, if it hadn't been a 'show that' question.
They initially missed the unit conversion but when they didn't get the right answer sensibly, they went
back and made the unit conversion.

Question 14(b)

The meaning of the NCT was generally correct but candidates did have to refer to the resistance’s
temperature and not just when it gets hot. Many candidates missed the point that it is the current
that causes the heating effect. When a question tells candidates that a variable is kept constant, they
should realise that this is a clue that they should refer to an equation in their answer.

For the second mark, credit was given for candidates who talk about an increase in the number
of charge carriers but quoting | =nAqv did not help them since there is no reference to potential
difference in that equation. This was a question where the quality of written communication was
assessed.
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(b) (i) Pencil lead has a negative temperature coefficient of resistance.

Explain what this means.

_AS ‘;’Le : erﬁlé/m?» J %L/éﬂ‘/( fhcr&'eﬁfs !'45 l’@s.';kmc&
fﬂeaeasesé’p

*(ii) A piece of pencil lead is connected in series with an ammeter and a power
supply.
The power supply is turned on. After a few minutes, although the potential

difference across the pencil lead does not change, the current in the circuit
increases significantly.

Explain why the current increases.

V
~~ R /45 cwr@n} ﬁavs #ov% #p_ o
m — Pc: "E:T%Tsﬁ f&@if;%a ,fe‘;:aasém aé’)m

ﬁhVﬂ?ﬂ:{ F#@Foréma amz ﬂvﬂ?‘é’e W/lm #‘On fesrszmca a{m
Hf\b W MEKEAsEs .,

Examiner Comments

An excellent answer that score all three marks.

Examiner Tip

If a question tells you that a quantity is constant,
use an equation that the quantity is in.
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*(ii) A piece of pencil lead is connected in series with an ammeter and a power
supply.
The power supply is turned on. After a few minutes, although the potential

difference across the pencil lead does not change, the current in the circuit
increases significantly.

Explain why the current increases.

(3)
ok
- cond

escfre i . Curventt increases. L. LE becau® A,q ond

Plus

Examiner Comments

This scores 1 mark for increase in number of charge carriers.

D ENE )

Use the infromation given in the equation i.e.
potential difference is constant and refer to V=IR
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Question 15(a) -(b)

Both parts were generally well answered, with the majority of candidates scoring full marks. Many
candidates chose to answer (b) using E =VIt rather than the more simple E =Pt.

Question 15(c)

There were many methods seen in answer to this question, with quite a few candidates scoring three
marks for the calculation. The common wrong answer was three minutes, because candidates did not
realise that reducing the p.d. would also reduce the current.

The question was about energy/power and so candidates need to think in terms of a power
equation. The last part of the question again required candidates to refer to an equation, preferably
E = V2/R but V=IR was accepted. Despite the question saying that resistance stayed the same, many
candidates tried to answer this in terms of increased resistance.
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(c¢) Different countries supply mains electricity at different voltages. Many hotels now
offer a choice of voltage supplies as shown in the photograph.

(i) By mistake, the kettle is connected to the 110 V supply. Assuming that the
working resistance of the kettle does not change, calculate the time it would take
for the same amount of water to reach boiling point.

3)

W= Ibu P Soosv
W= Cle ssx.im)e | 8’0~1o = 200:56€.. .
& = s@O@t‘sio = qOOqOOOO: f¢-6'0) 1S01500 m
25,0050 X £ V=Alo P=uess I;%:: L=23.5%

v P=110%x 2.27= 250w W=250¢ 1 fx30’= ¢

aro

€= 720 (60)=12., Time =. 4 2 Wauiles /?-?os

(ii) Explain what might happen if a kettle designed to operate at 110 V is connected
toa220V supply.
(2)

kuu,a. .1:m~s w(/cquu%;‘mﬁo%um

Examiner Comments

A very complex way to get to the answer but it is correct. This also scored
two marks for the last part because there is a reference to an equation.
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Question 16(a)

This is the fourth paper for this specification and on all the papers there has been a question where
candidates are expected to talk about the oscillations/vibrations associated with a wave, particularly
in a question about polarisation.

It is therefore disappointing that so many candidates failed to include this in their answers. Also there
were too many vague references to 'the direction of the wave'. Candidates need to specify either the
direction of travel of the wave or direction of energy transfer.

16 (a) Light from the Sun is unpolarised.

Explain what is meant by unpolarised.
(2)

Theve ove dlechonwsa netle. wores {@Ve//:) on e
04#1%"6’“1 Pé‘lhﬁ %fﬁd {i?jt\‘g Jﬂv@/S on. on aﬁﬁwf;ﬁc.

Examiner Comments

A lot of candidates answered in terms of planes rather than directions
but there must be a reference to the oscillations/vibrations associated
with the wave.

16 (a) Light from the Sun is unpolarised.

Explain what is meant by unpolarised.

tobusiced Lighd Ly Al which b fe recticid 4

Examiner Comments

An answer that scored 2 marks
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Question 16(b)

Candidates who realised that a polarising filter was required, usually included the need to rotate it but
few specified how much rotation (in degrees) was needed for a particular change of intensity. There
was a lot of use of two filters, which was obviously an incorrect method but was given one mark for
realising that polarising filters were required.

*(b) When a ray of light from the Sun is incident on a block of ice, most of the light is
refracted into the ice. Some of it is reflected. The light that is reflected is partially
plane polarised.

Describe a test to confirm that the reflected ray is partially plane polarised.
J)

loole  theouak o ()o\o\roi& Ol
ot the | %Ow& roﬁro&e_., He
COilbee 2L0°. ¢ LE q

s et dackec Yan \ 3-3

\3\0&\/ Hen Qe bec ‘H\QJ\‘H\L H’
hed beon Pq(Hmlb {b\qf.m_o}\,

Plus

Examiner Comments

This scores 2 marks but is not specific enough about the change in intensity
with angle rotation since it would change 4 times in a 360° rotation.

F you 4@weq.ge).a. polarisis ﬁhr ﬂuer )
_and Look ar e hﬂhk (@ﬂm
e, 30“ can seo the 9Lafa Woujh
Hfuz ﬁ Pef bun. e Folker 90° ane way ., na

~bow can. no lenger ses nglare/ lghe

Plocked off e block of e Lou krow Har
P veflecked f@d s pgrha\g plane

_polarged .

Plus

Examiner Comments

A three mark answer.
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Question 16(c)

The infromation given in (b) that the light was partially plane polarised was essential to the answering
of (c) but not many candidates chose to make any reference to it. Many candidates just wrote about
what happens when polaroids are held up to unpolarised light and this did not gain any credit in this
question.

(c) Some skiers wear sunglasses with polarising lenses. These sunglasses reduce the
amount of reflected light entering their eyes.

Suggest how these sunglasses work.
(2)

TR PO(O“SMC}_ (enSes have Alers to
hlocK  ouA The 9(Qre CfF . the.  SNnaw
whuCh  (NVOIves polor (5109 1h9. LGt
N0 oNQ - plang bepove’ it reocng)
thaiy  eyes but shu leting endugh g
tArQUGh "0 They (an $2°.

(Total for Question 16 = 7 marks)

Examiner Comments

No reference to the reflected light being partially polarised and
focusses on how the lenses themselves cause polarisation.
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(c) Some skiers wear sunglasses with polarising lenses. These sunglasses reduce the
amount of reflected light entering their eyes.

Suggest how these sunglasses work.

Pecawse eHeced postull, Polarised, the pobarsi
\enses ae ok 90° Qﬁ’k@ ‘Ljﬂw.b P‘)}“’“‘Sﬁ

B i
«fhef&ﬁfeokwﬁ jktiw! w%

(Total for Question 16 = 7 marks)

Plus

Examiner Comments

A 2 mark answer
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Question 17

The calculations in this question were more complicated with both of them requiring two steps. The
more able candidates coped well and scored full marks, but for many the calculations proved too
challenging.

The first calculation required them to calculate the amount of charge from Q = It and then use the
charge on an electron to work out the number of electrons. All too often, the charge was given as the
answer.

In the second calculation, quite a few candidates were able to use E=hf to find the energy of one
photon but were then completey baffled as to what to do with the 10 W power. Candidates seemed to
be ignorant of the relationship between energy and power.
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17 (a) A student uses a computer for an average of 5 hours every day, The battery supplies

a current of 3.5 A to the computer.

Calculate how many electrons flow through the computer’s battery in 5 hours,
(4)

I:Q QR=Tt _
< = 35 x (60X 60%S )

= 5§ X 13000

L]

6_30_00 (&

Number of electrons =

(b) The computer’s screen emits visible light photons with an average frequency of

5.5 x 10" Hz. The power of the light emitted is 10 W.

Calculate the number of photons emitted per second from the computer screen.
(3)
aumber of . Pos sugply ff lux
phokns = Y
E= h{. . tr_‘“‘j\‘j ot phuﬂh
’ -3
“(b:b3 %0 J% _(S'_S_HL?_?“.) _ n=.pt
) 9 €
= 2:b460¥I10 3 U
g
:'2'2_%(\( n:f{)
2-2%
> 4. 39

3:6465 1070 T eyl

!

AR B A A _
Number of photons =. b o 3(1

(Total for Question 17 = 7 marks)

Examiner Comments

A common wrong answer, getting as far as the total charge in (a). In (b)
the energy has been found and then converted to eV. However this has

been used with the 10W so this answer scores 2 marks.
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Question 18(a) (i)

A very easy mark that nearly all candidates scored.

Question 18(a) (ii)

This was meant to be another easy mark with the answer being the speed of light. Whilst the majority
did score the mark, it was interesting to see the lengths some candidates went to to come up with an
answer.

(ii) State the speed of the photons.
(1)

3 IS
& S 4= é—qu' v'q-:. S_L‘«-K"L. = V. V85 ...x\0 N=73 L\-q)\\(:!_

A\ xlo’ “_ _ M

s

Examiner Comments

This candidate is trying to use the KE formula to find a speed and uses
the mass of an electron.
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Question 18(a) (iii)

Candidates had to refer to quite a few points to get this mark i.e. minimum energy, single electron
and surface of metal. Less than half of candidates scored the mark, mainly due to no reference to a
surface or reference to electrons rather than an electron. This is a definition that candidates should
be able to learn.

(1i1) What is meant by the work function of a metal?
(1)

~ ﬂ”\xﬁmmm amMouré Q[ Eﬂﬁv Qubrml &
M 6&6;’{0’\& /"’Q’}") W gur/u_(, , QIL (A

metad..
< Plus

Examiner Comments

More than one electron, mark is lost.

(iii) What is meant by the work function of a metal?

Wmmm»m oMot o enzfg\j
requived. Yo ((berde
con e metol.

Examiner Comments

Multiple electrons and no mention of surface.
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Question 18(b)

This was a calculation that discriminated at the top end of the ability range with the most able
candidates scoring 5 marks. Many candidates did not realsie that the energy in eV was the difference
between the two values given in the question.

Candidates tried to use Einstein's photoelectric equation with many convoluted incorrect calculations
being attempted. A full error carried forward was allowed for the candidates' energy value, used

to find the speed of the electron even though for many, this was a value far in excess of the speed

of light. This was because knowing that nothing travels faster than the speed of light, is in the A2
specification. Having said that, many candidates were unable to use the kinetic energy formula to find
a speed.

(b) An electron is emitted from the surface of the zinc,

(i) Calculate the maximum kinetic energy of the electron in joules.
3)

- Slhelz ez %10 .= CoHxag™"

43 V=41 ix 16V GRS G-61-66F=2176]

Maximum kinetic energy = l?gj

(ii) Calculate the maximum speed of the electron.
(2)

A 1s
L e B, 2 L L
Maximum speed = 29 "?'"‘301_6»15'1 CES{J

Examiner Comments

This candidate multiplies by e before subtracting so scores 2 marks
but just loses the powers of ten. Correct calculation of speed from the
answer to (i) so scores 2 marks here as well.

Examiner Tip

Practice rearranging the KE formula to find speed.
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(b) An electron is emitted from the surface of the zinc.

(i) Calculate the maximum kinetic energy of the electron in joules.

(3)
1 2
hf = ¢ "*'? it
y - -/ —
43 — p 6.62x/073% x gxio "= #y Fi
. _ 4 3
Maximum kinetic energy . 437
(ii) Calculate the maximum speed of the electron.

(2)

! 2
4.2 = 3mv .
v- J L i o> 5 )
0 A AT 3.07x)0"" -

?.97)’}3";4-.;_'}

Maximum speed =

Examiner Comments

An example of a candidate trying to use Einstein’s photoelectric
equation. No marks for (i) but another correct use of equation to find
speed.
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Question 18(c)

50% of the candidates knew that the speed of the electron would not change when the intensity of the
light increased. Not surprisingly, most of the remaining 50% thought that the speed would increase,
some x2, some x4.

Question 19(a) (i)

The whole of this question was not answered as well as it should have been, perhaps because the
candidates were put off by the context. Candidates should know that there will be a number of
context based questions particularly towards the end of the paper and they need to focus on what is
being asked. Part (b)(i) was a very straightforward calculation which many made no attempt to do.

In (a)(i) a lot of candidates realised that they had to do something with 1.53 and 414 but instead of
multiplying, they divided ending up with a smaller wavelength in air rather than a bigger one. No
thought was given to whether the answer was correct.

Question 19(a) (ii)

Question (a)(ii) was referring to the light in the plastic but many candidates chose to use the
wavelength in air that they had calculated in (i).

Since the question was about the relationship between path difference and phase difference,
candidates were not penalised for using the wrong wavelength. However most candidates focussed
on the half a wavelength and divided by two, forgetting that the light travels twice the distance so
requiring them to divide by four.

Question 19(a) (iii)

Answers to this part were generally good, with many candidates scoring both marks. A few candidates
thought there would be constructive interference and some who weren't sure said there would be
both constructive and destructive interference, thereby scoring no marks.
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Question 19(b)

This was a straightforward calculation of a critical angle, but many candidates either got it wrong or
did not even attempt the question. Candidates are expected to know that total internal reflection
occurs in the more dense medium and so candidates who had rays in air scored no marks.

(M/Snme of the reflected light will not hit the plastic-air boundary at 90°.

LH/Calculate the critical angle of the plastic-air boundary.

(2)
_f%g:a}’ﬁ e
_ e
i L= AOBT
Critical angle = 4o - e
('xi,)/On the diagram below, show what happens to a ray of light which hits the
plastic-air boundary at point P at an angle greater than the critical angle.
(2)

Plus

EE AT nInES

Examiner Tip

Total internal reflection occurs in the more dense medium.
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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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