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Introduction

This unit of the new specification has now been examined three times. The unit is divided
into six topics and all six topics are tested in the examination.

The question paper should allow every candidate to show what they know, understand

and are able to do. To achieve this, each paper is designed to increase in difficulty as

a candidate progresses through it. Within the paper, a variety of questioning styles is
included, such as objective questions, short answer questions worth one or two marks each
and longer questions, each worth three, four or five marks. The two six mark questions are
designed also to test the quality of written communication.

Successful candidates were:
e well-grounded in the fundamental knowledge required

¢ willing to think through the possibilities and apply their knowledge when the question
asked for suggestions to explain new situations

¢ able to tackle calculations methodically and show the stages in their working

¢ able to construct their explanations in a logical order, using the mark allocations given
beside the parts of each question as a guide.

Less successful candidates:

e had gaps in their knowledge

e found difficulty in applying their knowledge to new situations

e did not do well in calculations involving changing the subject of an equation

e did not show the stages in their working.

This report will provide exemplification of candidates’ work, together with tips and/or
comments, for a selection of questions. The exemplification will come mainly from questions
which required more complex responses from candidates.
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Question 1 (b) (ii)

Many candidates described the image itself, rather than how its position could be shown.
The more able candidates appeared to be answering from practical experience.

(ii) Describe how the position of this image can be shown.
(2)
You can mow o whit pen o popr Conns and ..
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ResultsPlus

Examiner Comments

This full response covered all of the points required and more.

OO ResultsPlus

Examiner Tip

When you describe an experiment that you have done, be sure
to mention the equipment you used and the way you used it.

(ii) Describe how the position of this image can be shown.
(2)

Examiner Comments

This brief response gave just enough detail for two marks.
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Question 1 (c)

Candidates were expected to state that the eyepiece magnifies the image. Most could do
this.

Question 1 (d)

The calculation involved transposing the equation given at the front of the paper,
substituting the values from the question and working with large numbers. Candidates who
did not transpose correctly, but showed their working clearly, could still gain a mark for their
substitution. Few candidates took the opportunity to simplify their calculation by cancelling
zeros. Most candidates who confused the powers of ten were still able to gain two marks.

(d) The telescope is used to look at the planet Venus.
Assume that the distance from Venus to the Earth is 39 000 000 km,
The speed of light is 300 000 000 m/s,

Calculate the time it takes for light to travel from Venus to the Earth.

Spead = distance

—————

unse

300 o0 000 = 3a 000 OO0 000 wm

¢
39000 o000 0O
00 00 60O 1305
%
Resultstlus

Examiner Comments

In this correct response the candidate showed their working.

(d) The telescope Is used to look at the planet Venus,
Assume that the distance from Venus to the Earth is 39 000 000 km.
The speed of light is 300 000 000 m/s.

Calculate the time it takes for light to travel from Venus to the Earth.

33000 Q00
200 O 0D

ﬁ ResultsPlus

Examiner Comments

This response was correct in all respects except for the power
of ten. The candidate used mismatched units and so their final
answer was 1000 times too small. Nevertheless, the response
received two of the three marks available.

= Q\(_?D
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(d) The telescope Is used to look at the planet Venus.
Assume that the distance from Venus to the Earth is 39 000 000 km.
The speed of light is 300 000 000 m/s.

Calculate the time it takes for light to travel from Venus to the Earth,

S = diStaneg x Heg

(3)

xEN

Spead = diStauze = e -

SO0 000 0o - 3¢ oao con - . 09

time=... 8’ -

Examiner Comments

This response showed an incorrect choice of equation. However the
substitution (allowing for powers of ten) was correct on the basis of this
initial error. Thus the candidate received one mark for a correct ‘substitution’.

There was no mark for the evaluation as that was bound to yield an incorrect
result.

Examiners would ignore the triangle shown to the right, but there is no harm
in candidates jotting down this sort of mnemonic if they find it helpful.

Examiner Tip

Always show your working. You can still get
marks even if your final answer is wrong.
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Question 2 (a) (i)

Some candidates found it difficult to express the idea of efficiency with adequate clarity. The
best responses correctly linked the ideas of proportion and useful transfer.

(a) A 100 W filament lamp is 15% efficient.

(i) Explain the meaning of the term 15% efficient.
(2)

|

S ResultsPlus

Examiner Comments

This is an example of a good response.

Question 2 (a) (ii)

Candidates were not necessarily expected to draw a Sankey diagram, although most

did. Any diagram that clearly showed the fate of the energy involved was accepted. Most
diagrams gained full credit, but some candidates showed unacceptable imprecision in their
choice of terms (e.g. ‘efficient’ energy), use of units or mental arithmetic.

' gy dedegy ! 5};&
gl sl \
&Nty -‘:\-t. )
fo u# at \

T - T

ResultsPlus

Examiner Comments

Many candidates drew a good Sankey diagram with correct labelling.
A

Examiner Tip

Always label your diagrams clearly. Always use the correct
unit for quantities.
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Question 2 (b)

Most candidates were able to respond well here. Candidates also received credit for giving
appropriate practical and economic reasons for choosing low-energy lamps.

(b) Many people choose to buy expensive low-energy lamps instead of cheaper
filament lamps.

Give two reasons for this.
(2)

Low) Wﬁjéaijmd( casto. Aess. Co.ne.. . gacl ..
cawconmed .. becawne. they. wre do.sS. ERLH Fp
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ResultsPlus

Examiner Comments

This candidate made economic and environmental
points well and the response gained two marks.

(b) Many people choose to buy expensive low-energy lamps instead of cheaper
filament lamps.
Glve two reasons for this,
(2)
2 Toa Lo 2necay. lowaps.. last. La..rBL( ..... Haon Mol
Alamank larps...0. T low enece lemps. .do.not ..
~Anaske a8 Mach. g sjas-ﬂ.m. filararat. __.I.aMP.S._... .

ResultsPlus

Examiner Comments

This response received two marks for a practical
point and for the point about energy waste.
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Question 2 (c)

Many candidates could explain the idea of equilibrium. An explanation, given in terms of
a simple equality between amounts of energy lost and gained, was accepted. Some more
thoughtful responses that mentioned the rates of energy loss and gain were also seen.

However, few candidates went on to link their explanation to the mechanisms by which
energy is lost or gained. The idea that the energy loss from the filament is by radiation was
rarely mentioned.

(c) When a filament lamp is in use, the temperature of the wire filament remains at
2500 °C.

Explain why this temperature remains constant.

Examiner Comments

Even though the word ‘radiation” was not used the
idea of emitting thermal (and light) energy was
clearly stated. This response received three marks.

Question 3 (a)

Most candidates knew that the air particles would vibrate, but few could relate the direction
of this vibration to the direction of the waves.

3 (a) Sound travels through the air as longitudinal waves.

Describe how the air particles move when a sound wave passes.
(2)

‘e, 3ir.. parkcies. osalde. \n the. Ssame. dreckion. 85,

L B

ResultsPlus

Examiner Comments

This was a good response to the
question and it received two marks.
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Question 3 (c) (i)

Again, some allowance was made for candidates who found it hard to transpose an equation
correctly. Provided that their working showed clearly that they were using the equation
sensibly to test the data, then at least some of the marks were available. Many candidates
omitted to take the return journey into account, but still gained some credit for showing
some appropriate working.

Elephant A emits an infrasound call.

When elephant B hears the infrasound, it calls back.
Elephant A hears the answering call from elephant B.
The speed of infrasound is 340 m/s.

(i) Show that the minimum time for elephant A to call and hear an ar
elephant B is about 15 s.

Wowe spee d= C_i_"f’__fifc—ﬂ'-—
R

LU OM (S

ﬁ ResultsPlus

Examiner Comments

Here the candidate showed that the time for the infrasound
to travel one way was 7.4 s. The proof was incomplete, but
there was still much creditworthy material. The marks for
transposition and substitution were both given. The examiner
gave a total of two marks for this response

Had the candidate transposed incorrectly, but still shown this
much clarity of working, then it could have been possible to give
a mark for substitution despite the error.

)

ResultsPlus

Examiner Tip

Always show your working. You can get some
marks even if your final answer is wrong.
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Elephant A emits an infrasound call.

When elephant B hears the infrasound, it calls back.
Elephant A hears the answering call from elephant B.
The speed of infrasound is 340 m/s.

() Show that the minimum time for elephant A to call and hear an answer from
elephant B is about 15 s.

Spack

“GaR (hore andk k) -
chistone 93S. . x 2T 4 TOSREARS
> pach roudls wy
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(v uomy)

ﬁ ResultsPlus

Examiner Comments

This was an excellent response to the question. The candidate
showed full working and made the effort to annotate their work.

Had there been an error in the final evaluation, then some of
the marks would still have been available.
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Question 3 (c) (ii)

This part of the question was generally answered well. Even candidates who had found the
earlier calculation difficult were able to give a worthwhile response.

Question 3 (d)

This question yielded a number of responses that showed confusion between infrasound
and ultrasound, though more able candidates gave good answers. Many mentioned the
monitoring of volcanic activity.

(d) Describe a use of infrasound that does not involve animals.
{2)

o dokedd oo VeICANOes o o0
5%%&3 o on z\p\ ______ | |

oposowd o

ResultsP

Examiner Comments

This was typical of a good response and received two marks.

Question 4 (a) (ii)

The majority of candidates were able to put the waves into the correct sequence.

12 GCSE Physics 5PH1H 01



Question 4 (a) (iii)

Many candidates were able to begin their explanation by making one valid point, but few

were able to link it to any other ideas. Many responses merely reiterated the same point,

for instance that the space telescopes could produce clearer or magnified images, without
linking it to any additional information that the range of frequencies might give.

(iii) Astronomers use different types of telescope, like Chandra, Hubble and Spitzer.

Explain how using these different telescopes gives a better understanding of the
Universe,

(3)

VR RiCRe up CS SOMestars (ve oo

COUN ICLRQ . RN Coser VS,

ﬁ ResultsPlus

Examiner Comments

The idea that there are objects that are not detectable (some
stars not seen using visible light) and the idea that space
telescopes avoid atmospheric interference were both valid
points. The examiner gave this response two marks.

This was one of the better responses seen. Very few candidates
made three points in their explanation.

GCSE Physics 5PH1H 01

13



Question 4 (b)

There were some excellent responses to this question. Many candidates correctly reasoned
that infrared radiation from the Sun would swamp the image. Since a suggestion was
invited, credit was given for the correct ideas, even when these were expressed in loose

terms.

(b) Most space telescopes orbit the Earth but the Spitzer telescope stays behind the
Earth to hide from the Sun,

Suggest why this is necessary.

(2)
A wsts anfvared  woves wWhion ol reeld

nook..ounCl g TNe sunn  gver ok
WOk L M. LNEYELE Wil ne

Examiner Comments

This suggestion makes the points that the telescope used
infrared waves and that heat from the Sun could interfere with
the image. Two marks were given for this response.
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Question 4 (c) (i)

Most candidates were able to calculate at least one of the distances correctly, and many
evaluated both.

The candidates were also expected to compare the distances, but some merely stated the
two values and left it at that. Those who compared the distances successfully found various
appropriate ways to express the idea.

(c) Outside our Solar System, the star closest to Earth is called Proxima Centauri.
Light from this star takes 2 200 000 minutes to reach the Earth.
Light from the Sun takes 8.3 minutes to reach the Earth.
The speed of light is 18 000 000 km/minute.

not to scale
O 8.3 minutes . 2 200 000 minutes O
Sun Earth Proxima Centauri

(i) By calculation, compare the distance of Proxima Centauri from the Earth with
the distance of the Sun from the Earth.
(2)

Sn Yo Eorlh(dare)= 145A400000 b <~ 8.3 x 18000000

Roim Cenbu to Foudh (distee ) = 2200000 18000000 = >96xIC
3Gy 107 = 5A600000000000

fRoima Garkani i weh fuber awgy dom he eadh dhon

ResultsPlus

Examiner Comments

The candidate correctly calculated both distances and made a
valid comparison. The examiner gave this response two marks.
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ﬁ ResultsPlus

Examiner Comments

The candidate calculated the distances correctly and compared them as
a ratio (265060) and then confirmed this in a statement. This response
received two marks.

The working was shown and also annotated carefully to ensure that the
candidate's method was clear to the examiner. Excellent work.
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Question 4 (c) (ii)

With the stimulus of the previous question, the candidates generally handled this unfamiliar
concept very well. Again, the correct idea was expressed in a variety of ways.

(i) A light year is the distance that light travels in one year.

Astronomers usually give the distance from stars as a number of light years
instead of a number of kilometres.

Suggest a reason for this.
(m

SAOAS.. 0 JANOKLES. ONL.S.B. POL sy Flaol Fo.pUk..

TR [L{/‘l@m 0 Mumidbers moulok (Total for Question 4 = 10 marks)
he foO ELY D uwaH ot (Trlse.

ResultsPlus

Examiner Comments

This response gave a good reason for the
use of a larger unit and received one mark.

Jnspace e duskonss.as. koo vosE . Sec. e denaek e vS e

-
ﬁb@m .......... mrﬁ\.m.p\;?s 2AMES AN, Na\j CEDADBAR.. .. Sovx.of ..
W o e Y\ (Total for Question 4 = 10 marks)

Plus

Examiner Comments

This suggestion was also worth a mark.
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Question 5 (a)

Most candidates gave a disadvantage of using the wind to generate electrical power;
however, a few candidates chose to give an advantage instead. Some who had made this
simple slip found time to reread their work and include a correction.

| 5 A windfarm generates electrical power from the wind.

(a) State one disadvantage of using the wind to generate electrical power.

. .Unf.'(.'-_llalﬂk af...1k. oaly. wodks. ety vwiedy. -

Results#lus

Examiner Comments

This brief answer was sufficient for the mark.

(1)

. .)DEZ..C'CI_L}:W . LJ' . Cﬂf)—(&_‘,_.(\ ) }' . .r"‘(’g_LLL/C_. . .bt.«l rL.(U . &*&j;:_p .
.ﬁc.(j,‘bq. . B it

ResultsPlus

Examiner Comments

Here the candidate gave an advantage of using the wind
to generate electrical power. The statement was true, but
unfortunately no mark could be given in this case.

A

Examiner Tip

Read the question carefully to make sure that you have
given the right answer. If you have spare time at the
end of the examination, use it to check your work.
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Examiner Comments

This response was too vague for a mark.

Question 5 (b) (i)

This calculation was done well, but some candidates found it difficult to work with
megawatts. Any error in the power of ten was taken into account only at the final stage.
Thus, most responses received at least two marks for including the correct method of
working, despite an error in the final value. The most common response was 2.44 A in place
of 2440 A.

. (3)
elecrimh grer = cuifRnt y potentyal dljjz/qm
Covveny = petenkiod—duperence elediat >

fokent e Qu ce
322Mw = 132V = 2434

currentz..ﬂz.-.'#-.éq, —

ﬁ ResultsPlus

Examiner Comments

The candidate made a power of ten error by overlooking the
different magnitudes of the units given in the data. Both
transposition and substitution were correct so two of the
three marks available were given for this response.

Examiner Tip

Always show your working. You can get marks for
your working, even if your final answer is wrong.
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(b) A windfarm generates 322 MW of electrical po'wer.

The windfarm is connected to a transmission line at a potential difference
of 132 kV.

(i) Calculate the current from the windfarm.
(
Uk Cak Powoesr = Culrenk X potentcd dtgﬂencn.

~ 322 000 000
\'%2 000

2 2439 W

current= 2439 - &

3)

A

ResultsPlus

Examiner Comments

This was an excellent response and worth three marks.

OO ResultsPlus

Examiner Tip

You may write down a triangle equation if it helps
you, but there are no extra marks for doing this.
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Question 5 (b) (ii)

This question was usually answered well. Many candidates who did not complete the
calculation still realised that they had to start by working out the difference in power.

(ii) The windfarm produces 322 MW of power.
The windfarm is to be extended by adding 75 improved turbines.
The extended windfarm will then produce a total of 539 MW,

Calculate the power produced by each improved turbine.

_ %i% 7o\
2\ F

power = ... &8A MW

ﬁ ResultsPlus

Examiner Comments

This was an excellent response and was worth two marks.

The candidate has shown their working and had the final
evaluation been wrong, there would still have been one
mark available for the subtraction (539 - 322 = 217)
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Question 5 (c)

The earlier parts of the question were designed to focus attention on the ideas of current
and power before the discussion of this particular transmission line began. To gain full
marks, candidates were expected to link ideas to give advantages and disadvantages of the
proposed scheme and make appropriate use of the data supplied.

A minority of candidates fixed on the idea of the windfarm and instead of discussing
power transmission responded with ideas about generating power from the wind. Others
overlooked the specific data that was supplied at the start of the question and just gave a
very general response about power transmission.

The mark scheme was designed to offer some credit in either case and the two approaches
outlined above usually yielded a Level 1 and a Level 2 response respectively. Many of the
Level 1 responses, which do not require the ideas to be linked, were merely bulleted lists of
points. Candidates may find it difficult to develop a discussion properly if they respond using
a bulleted format.

When data is supplied for discussion, the best responses made clear use of the data, and
included more than just a passing reference to it. Some very good responses were seen
and many candidates were able to display the quality of their written communication.

D disoduartace of hiapan wowd bethodte
ool ot L0 Be@( sive . An QMD@W&
e thok ¢ wouldme O\?\\ \D S &Emi&n :
_ L0ud. e hinhe~u Thon Q@)t(:’_ O s b
d\tzﬁdbg Yo m\dsc&pc_ AN odworm Lould
e Hot more powes teouldse aole to
ot o more. houses ond bwitness.

ﬁ ResultsPlus

Examiner Comments

This response gave some basic ideas, but these were not linked
to form any kind of argument. The candidate made simple
points about cost and visual pollution. The quality of written
communication was appropriate to the level.

This was a Level 1 response and the examiner gave two marks.
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*(c)There is a plan to replace the existing transmission line from the windfarm with
one at the higher potential difference of 400 kV.

The new transmission line will cross more than 200 km of mountains,
The cables will hang 50 m above the ground from 600 new, taller pylons.
Eventually, about 1000 of the old, shorter pylons will be removed.

Discuss the advantages and disadvantages of this plan,

M edvent. Hs  oln s W
vd}'ugz a?e é«u( da.afrﬁf ;1 xS

(‘45 ﬂl a8 wasé/ ______ /{/ /vzat“' /4(50
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A e e beckis e m.;,(/m
P\uﬂiﬁ GL"}MMMIHj - 00@ : 0[0(? Wer lans
/7!{(@ atéf / /7)‘4( 166'/ de/ wrf/ alr’SO é(’.
. L'ﬂ COQL

(Total for Question 5=12marks)

K I} wr{( hPro% %ﬂd/l

ﬁ ResultsPlus

Examiner Comments

The candidate linked the ideas of higher voltage, lower current, less
energy waste and improved efficiency to give a good advantage. The
basic disadvantage of cost was given. The candidate goes on to make
good use of the data to link the ideas of taller pylons and increased
maintenance hazards and the additional cost of dismantling the old
shorter pylons to offer well presented disadvantage. The quality of
the written communication was perfectly good.

This response was a Level 3 and the examiner gave it six marks.

GCSE Physics 5PH1H 01
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Question 6 (b) (i)

Most candidates knew a harmful effect of ultraviolet radiation and could describe it in some
detail.

(b) Ultraviolet radiation and infrared radiation are emitted by the Sun and reach the
surface of the Earth.

(i} Describe a harmful effect of ultraviolet radiation.

ResultsPlus

Examiner Comments

This was a good response and the examiner gave it two marks.

Question 6 (b) (ii)

Many weaker responses focussed on the differing outcomes of exposure to the two
radiations, rather than on a comparison of the relevant dangerous physical properties.
Stronger responses were able to compare the frequencies and the energies of ultraviolet
and infrared.

(ii) Explain why ultraviolet radiation is likely to be more dangerous to humans

than infrared radiation.
(2)

. Wﬁ& ......................................... A e S MSS S—— .

ResultsPlus

Examiner Comments

This concise response was worth two marks.
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Question 6 (c)

This question elicited a full range of responses, with many candidates applying their
knowledge, selection and communication skills very well. Weaker responses tended to be
limited to a description of just one of the experiments (usually Herschel’s) and gave enough
relevant but disconnected facts to merit Level 1.

Stronger responses linked some ideas, for instance that Ritter’s sensitive paper turned
black more quickly when it was placed nearer to, or beyond, the violet end of a spectrum.
These responses also included a simple point of similarity or difference between the two
experiments and merited Level 2.

To gain full marks points of both similarity and difference and linked ideas were expected.
Candidates who gave detailed descriptions of both experiments usually managed to achieve
this and reached Level three.

*(c) Herschel discovered invisible rays beyond one end of the visible spectrum,
Ritter discovered invisible rays beyond the other end of the visible spectrum.

Compare and contrast the two experiments leading to these discoveries.
You may draw Iabjid diagrams to help with your answer.

—— Fharo o ber
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ﬁ ResultsPlus

Examiner Comments

The candidate included good descriptions of both experiments.
Ideas were linked (e.g. Herschel ... measuring temperature ...
hottest towards the red ... hottest of all past the red). Valid
similarities (e.g. use of a prism as shown in the diagrams) and
differences (e.g. use of a thermometer as opposed to sensitive
paper) were given. The diagrams were not totally accurate,
but they were well-labelled and gave a good idea of the
arrangements used. The quality of written communication was
appropriate to the level.

This was a Level 3 response and the examiner gave six marks.
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ﬁ ResultsPlus

Examiner Comments

The candidate described both experiments and included some linked ideas (e.g.
Herschel ... measured temperatures ... red was hottest ... beyond red hotter
still). The response contrasted the experiments well and included several points of
difference. However, there was no clear point of similarity in the response, in fact
there was a statement claiming that the experiments were completely different.

The candidate could have improved this response with small changes, for instance
by mentioning (or showing in their diagram) that both experiments made use of
a prism. Pointing out that both scientists used visible light as their starting point
merely repeats the information given at the start of the question.

This was a Level 2 response and the quality of written communication was
appropriate to that level. The examiner gave this four marks.
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Examiner Comments

This candidate limited the response to a description of Herschel's
experiment and there was no attempt at a comparison. There
were some appropriate, but disconnected ideas such as use

of thermometers and use of a prism. The quality of written
communication was appropriate to the level.

This was a Level 1 response and the examiner gave it two marks.
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Paper Summary

Candidates should:

e make sure that they have a sound knowledge of the fundamental ideas in all six topics
e get used to the idea of applying their knowledge to new situations

e show their working at each stage of a calculation

e use the available time effectively by writing answers appropriate to the command words
such as state, describe, explain

¢ read the question carefully and underline or highlight the key words, for example in
question 5 (a): ‘State one disadvantage of using the wind..."

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/drade-boundaries.aspx
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