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Introduction

The unit was divided into six topics and all six topics were tested in the examination.
The topics were:

e visible light and the Solar System

e the electromagnetic spectrum

e waves and the Universe

e waves and the Earth

e generation and transmission of electricity

e energy and the future.

It was intended that the examination paper would allow every candidate to show what they
knew, understood and were able to do. To achieve this, each question increased in difficulty
as the question progressed.

Within the question paper, a variety of question types were included, such as objective
questions, short answer questions worth one or two marks each and longer questions worth
three or four marks each. The two six mark questions were used to test quality of written
communication (QWC).

It was encouraging to note the positive way in which the vast majority of candidates
approached the paper, particularly in the six mark questions.

Successful candidates were:

e well-grounded in the fundamental knowledge required

¢ willing to think, use their knowledge to solve new problems and apply their knowledge to
unfamiliar situations

e able to analyse and interpret data

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

e able to construct their explanations in a logical order, using the marks at the side of the
questions as a guide.

Less successful candidates:

e had gaps in their knowledge

o found difficulty in applying their knowledge to new situations

e found difficulty in analysing and interpreting data

e did not do well in calculations

¢ did not think through their answers before writing.

The quality of written communication was generally appropriate to the level of response.
When it was not, the mark within that level was reduced, if possible.

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(a)(i)

Candidates had to choose words from a box to describe the image of a distant object
formed on a screen by a converging lens. There was a diagram showing the lens and the
screen.

Well over half were able to score one of the two marks available with about half of these
going on to score both marks.

Having seen this in a practical situation would be an advantage when answering the
question.

Question 1 (a) (ii)

Correct answers were rare here. Examiners were looking for the idea that the image is
real because it can be captured on a screen. This concept was tested in the last series as a
multiple choice question.

— A P

(ii) State how you can tell that the image formed is real.
(1)

TSR A\ A3 SNOMNL OO0 O STLHeeN..

ResultsPlus

Examiner Comments

This is a perfectly acceptable response.

(ii} State how you can tell that the image formed is real.

Ho 1S fVoRaed Onvd & Ceeen

ResultsPlus

Examiner Comments

This is another acceptable answer.
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Question 1 (b)

The majority of candidates were able to provide perfectly acceptable answers to this
question.

(b) State how the invention of the telescope improved the way scientists observed
the Universe.
(1)

LRecase s nade  Bae  \tage ek
C\@G&T&{\Q.NQ%‘Q\QQ&QQQ\WLWSQ

ResultsPlus

Examiner Comments

This response discusses the greater detail available.

(b) State how the invention of the telescope improved the way scientists observed
the Universe.
{1
L Becase v wnade  kne  \Nage . neS®.

c&e&v&ﬁﬁm%ﬁéif\?ﬁﬂmkmﬁea

ResultsPlus

Examiner Comments

This response considers new as well as
more detailed information.
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Question 1 (c)

Well over half of the candidates scored both marks with their knowledge of the geocentric
and heliocentric models.

(¢) The invention of the telescope helped to change ideas about the Solar System,
The heliocentric model replaced the geocentric model.
Describe the difference between the geocentric model and the heliocentric model.
(2}

”ﬂ«ehahacqmﬁcmdetmswugkiamﬁ

kg g otbled. . e U0 ond....CKe..
,:.jmtl{mt (C t"“ﬁdQ{de t&lﬂtﬁgﬂﬁ thm,w%,ﬁﬂ '
{am_g _ cofbf{:td o ER L LAEEY e

ResultsPlus

Examiner Comments

This response is clear and to the point and scores both marks.

(c) The invention of the telescope helped to change ideas about the Solar System.
The heliocentric model replaced the geocentric model,
Describe the difference between the geocentric model and the heliocentric model

The helweenkrie s when ol me
______ LouN LS O(bd; the Eoqth.
....... eecem:mc S whe,ﬂ._..ﬁuefy.

-

Examiner Comments

This candidate knew that it was to do with the Earth
or the Sun being at the centre but got them the wrong
way round so scored one of the two marks.
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Question 2 (b)

The vast majority of candidates scored at least one of the two marks available with almost
half of these scoring both marks. Good descriptions would include a method for searching
for signs of life on Mars plus some relevant detail as shown in the following examples.

(b) Scientists search for signs of life on the planet Mars.
Describe one method they use to search for signs of life on the planet Mars.
{2)
ﬂ\ﬁj wse a  landec  pWiehw
. _ A
_Pices up Fae . Soid  and  resth
Ho See Qc:w’ Sy monllculed
Resultslus
Examiner Comments
This has a Mars lander collecting soil samples.
0
O
Examiner Tip
Descriptions worth two marks can often be
a statement with some relevant detail.
(b) Scientists search for signs of life on the planet Mars.
Describe one method they use to search for signs of life on the planet Mars.
(2)

%me@ ,,,,, ..arounﬂ...mb._.mem_..u.__mmem__gn.____;.&__,_________..._..___
NASA . Savens. el W ond L see. ke ddeo.

ResultsPlus

Examiner Comments

This has a Mars rover sending pictures back to Earth.
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Question 2 (c) (i)

Answers explaining how the atmosphere affects the brightness or clarity of an image from
space were required here. Only a few candidates scored both marks for their explanation,
but the majority scored at least one mark.

(i) Many telescopes are used on the Earth but the Kepler space telescope otbits

above the Earth's atmosphere.
Explain why telescopes that search for planets are not on the Earth's surface.

| %Hﬂ&pmp%

(2)

Examiner Comments

The grammar is not quite right here but the
meaning is clear enough to score both marks.

(i) Many telescopes are used on the Earth but the Kepler space telescope orbits
above the Earth’s atmosphere.

Explain why telescopes that search for planets are not on the Earth's surface.
(2}

Tehescopes  Ahat Secuch  for  ploneEs . Qe
Nok...oN E&f%bucum,ﬂtomospmc

QGJSEsmdLLchpoumongxw Uy oan
_Lmll.[fﬂuf.______.....L-m.CLOjfE,.._._._._L;_{‘Q{‘_\_ o owkeh ook Yo

0 W fase  Condwdion -

ResultsPlus

Examiner Comments

This response has a better structure
and scores both marks.
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Question 2 (c) (ii)

Slightly less than half of the candidates were able to link the dip in brightness of the star
with the orbit time of the planet.

Question 3 (a) (ii) 1

Most candidates were able to score at least one mark in the energy chain diagram in
question 3(a)(ii).

Question 3 (a) (ii) 2
See question 3(a)(ii) 1.

Question 3 (b) (i)

Most candidates were able to interpret the energy transfer diagram correctly to give an
answer of 140 J.
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Question 3 (b) (ii)

Data had to be taken from the energy transfer diagram and substituted in the equation
given at the front of the paper. Answers were accepted in percentage or decimal form.

Slightly less than half of the candidates scored both marks. The number of candidates

scoring one mark might have increased if they had shown their working clearly.

(ii) Calculate the efficiency of the lamp.

. 60 .
cency T wx 100 /
FPeeny: 200

us efficiency = . .30 :/.‘!

ResultsP

Examiner Comments

A

Working is clearly shown leading to the correct answer.

Examiner Tip

This is an excellent example of
how to set out your working.

(i) Calculate the efficiency of the lamp.
(2)

ResultsPlus

Examiner Comments

This correct answer with no
working scores full marks.
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(i) Calculate the efficiency of the lamp.
(2]
ResultsPlus 63
Examiner Comments efficiency = A2,

The correct answer here
is shown as a decimal.
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Question 3 (b) (iii)

Examiners were looking for the idea that energy was supplied and radiated at the same
rate at this temperature. 'Input power = output power' was an acceptable alternative. It is
recognised that this is a difficult concept which is reflected by the fact that fewer than 10%
of candidates scored even 1 of the 2 marks available.

(i) When the lamp is first switched on, it heats up.
It then reaches a constant temperature,

Explain why the temperature of the lamp remains constant.
(2)

e SCAm R ‘“_r’i:.t.z’é_‘e. 1'/ n g_,,( /‘£ Fnn

L"LIJ‘ a&%

<IZ/\
ResultsPlus

Examiner Comments

This is one of the rare full mark responses.

Question 3 (c)

The vast majority of candidates were able to calculate payback time, even though an
equation for this is not given at the front of the paper.
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Question 4 (a) (i)

Both marks could be scored here for explaining that the note was of too high a frequency
to be heard by the man. Answers expressed in terms of the correct frequencies (with units)
would also score both marks. Most candidates made a good attempt at this question, the
best answers being well-structured.

Silent waves

4 (a) A man uses adog whistle to call his dog.
The whistle uses ultrasound.

(i) The dog can hear the whistle but the man cannot.
Explain why the dog can hear the whistle but the man cannot hear the
whistle.

(2)
Homms L\STLn.uB range.. of. ﬁﬂgﬂ% ________ S 20Hz. 2_000-+
hagher . ffquEnty. than. . 20000 Hz.
DOgS... 0t OblL. AT RAr.. ool e 20000 Mz Jarcquﬁmy

Examiner Comments

This is a well-structured answer covering
all of the points and scoring full marks.

Silent waves

4 (a) A man uses adog whistle to call his dog.
The whistle uses ultrasound.

(i) The dog can hear the whistle but the man cannot.

Explain why the dog can hear the whistle but the man cannot hear the
whistle.

(2)
| P.‘.%....,_.}'hﬁ,...ﬁ@:im}%lj...,.,.is...@DOS;J.Q_..._.?,_DCIZ}Q__._.HL._______th_x'_L_la._._..xﬁ._ ___________
Obove  the PTQQQ.)GU"-CU o huwen . con hecw oot o

ResultsPlus

Examiner Comments

This is not such a well-structured answer
but it is still worth 2 marks.
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Question 4 (a) (ii)

Most candidates were able to use the given equation to calculate the speed of ultrasound
but less than half of these gave the correct unit for speed.

(ii) The dogis 140 m away from the man.
The ultrasound takes 0.42 s to travel from the man to the dog.
Calculate the speed of ultrasound.
State the unit.

=

GO = 0. ! (3)

speed of ultrasound = Egj unit = m’S

ResultsPlus

Examiner Comments

This has the correct numerical answer
and the correct unit, scoring all 3 marks.

(i) The dog is 140 m away from the man.
The ultrasound takes 0.42 s to travel from the man to the dog.
Calculate the speed of ultrasound.
State the unit.

|
Py o L) 3)

--—l-_--_-‘
P e

speed of ultrasound = 2. 225 unit = H s S

us

Examiner Comments Examiner Tip

A
lus Q ResultsP

If you are asked for the unit at the end of a
calculation, do the calculation then check back
into the question to remind yourself about what
is being asked for. Here the key line in the
question is ‘Calculate the speed of ultrasound’.

This has the correct numerical answer
but it has wrong unit. Using Hz as the
unit was a common error in this question.
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Question 4 (b) (ii)

This was a difficult question. Candidates had to know that a P-wave is a longitudinal wave
and then be able to show this on the diagram. Less than half the candidates scored even 1

mark with only about a third of these going on to score both marks.

ResultsPlus

Examiner Comments

Two arrows show vibration parallel to
the wave direction.

i R r; direction of P-w

ave

(ii) The diagram shows the direction of an earthquake P-wave in some rock.

GCSE Physics 5PH1F 01

Y

Draw arrows on the diagram to show how the piece of rock, labelled R, moves.

(2]

15



Question 4 (c)

This was also a difficult question but many candidates explained how earthquakes were
formed instead of what causes the plates to move, as the question asked.

LCANS ﬁj@_, @.ka.r:p_ Yo A

_________ Tha . O

Plus

Examiner Comments

This is one of the rare full mark responses.

G L r -----

Caﬂ&g &apcms ........ 0. cc@dcba W @ﬁw
NGl mote.. . cf Orem 1S Vealese

ResultsPlus

Examiner Comments

This scores 1 mark for the movement in
the mantle but needed to mention the
convection currents to get the other mark.

bl//ﬂt?ﬂffr%fﬁomc}:}ﬁ?ﬁf Llolldes. Wi
ﬁ@é@gfﬁ([’@a@g 7‘0 Muh
and  the  Tigks grm{ Aegetbehich,.
afc?{’?'/!cg }SGM!’I’N{?S /C"T Obauabes qacl  So. 20 .

Examiner Comments

This explains why earthquakes happen rather than what
causes the plates to move and so scores no marks.

Examiner Tip

Read the question carefully. Make sure
you know what is being asked of you.
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Question 5 (a) (i)

The vast majority of candidates were able to identify X-rays as the missing wave from the
electromagnetic spectrum.

Question 5 (a) (ii)

The majoriy of candidates could identify visible light as the electromagnetic wave which can
be split into different colours.

Question 5 (a) (iii)

The majority of candidates were able to identify radio waves as having the longest
wavelength.

Question 5 (a) (iv)

Most candidates could hame a wave that was ionising. The most common incorrect choices
were infrared and microwaves.
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Question 5 (b)

About a third of candidates said that these waves travelled at the same speed and so scored
1 mark. Only a small number of these then went on to say that this was in a vacuum.

{b) The Sun emits all the waves in the electromagnetic spectrum.
Explain why all these waves take the same time to travel to Earth from the Sun.
(2)
LEM _Speckouna.... maves . all . toawvel.  afb. Hoe same..
Speecd . n.a  Nacuurm ., onel SPace. 4SO
AaCUm . 30 Hae Loaves.  feach e Eath Qb

R Y Y VR < 1 2N

ﬁ ResultsPlus

Examiner Comments

This is a very clear response, showing a good
understanding of the situation and scoring full marks.

(b) The Sun emits all the waves in the electromagnetic spectrum,
Explain why all these waves take the same time to travel to Earth from the Sun.
(2)
Q]) o oney i A Bleche Otangbic. . SOBEHIAN

eve Y Sace LS0eed o Mey i Yremo N MaA

N
<l:/ ResultsPlus

Examiner Comments

This neglects to say that the waves have the same
speed in a vacuum so scores only 1 mark.
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Question 5 (c)

Candidates were asked to describe the harmful effects of ultraviolet and infrared waves and
relate them to frequency. Most candidates were able to score some marks and there was a
spread of marks across the range. About 40% of candidates gave level 2 or level 3 answers.
Only a few candidates did not attempt the question.

*(c) Infrared and ultraviolet waves have different frequencies.
Both types of wave can have harmful effects on human beings.

Describe the harmful effects of infrared and ultraviolet waves, relating them to
the frequencies of the waves.
(6}
MLLCQvioier waves nave O mign . £Cequency
TONS K. QQNQEroUs. DECOUSE  ene migner
One  [freguenty, e mae Aadmage. L. .Causkd . .
N U0 00ay- MV WOVes e LONSing ..
UNLCH. e ans. ey DYeQy  Cnemical  ponas
UG SAMSes . moueaion. 1O ONA Ao On
SO SONe Gmes . COMASe CONCRO.
NLroxed waves Gdso nave o @ nign.
(quency 0UE. NoT. as NIGN OS UV Qv es

IR NIgnerc cne (requency €Ne moce energy
AF Renics, anfrared uaver  emir. Qo é:,pm
NeAL  uUNLen  mMeond k. COn. oML $ el .
BONs  SUCCQCR yumcn s dangei 0ua D ecaune

Examiner Comments

The harmful effects of both waves are correctly
related to frequency and this scores full marks.
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*(c) Infrared and ultraviolet waves have different frequencies.
Both types of wave can have harmful effects on human beings.

Describe the harmful effects of infrared and ultraviolet waves, relating them to
the frequencies of the waves.
(6)

Depen(ing M £ns PeQUUNCAS Of 1R woes it depandS ow omius
gy On ke, Tha KGher s frdguony OF Tha wae o mane
nocm .y COMSE.. ﬁrmmumawmermawmm%
Mond. A tad. hartnéud . 8 oS o tha OFONE \ayer 13 eeang. oroen. ...
Actun oy, Follaunon. o0 The . 0PSed we Ltk o Wit Ade  tnOkang. b ..

Q. Mone.. €08y €80 e Uromm ek anes +o.
come. . Ahmign O 0 YU gnagtiencn: T horm b magy coukse 40

DT, VY wmﬂwammmfwmmmmmwmmﬁ

ﬁ ResultsPlus

Examiner Comments

This response correctly relates frequency and potential
harm but does not describe any of the harmful effects of
infrared. This is a level 2 response, scoring 4 marks.
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*(c) Infrared and ultraviolet waves have different frequencies.
Both types of wave can have harmful effects on human beings.

Describe the harmful effects of infrared and ultraviolet waves, relating them to
the frequencies of the waves,

(6)

v narmpul s nfrod  anel wikran
olf waves hawk ort  nar they est.
@n__qause  @e_grn cancer, and Chang
W pNA o Wy Dody becaure ey S
born_navg  hgn frguences

E"‘*'

Examiner Comments

Some harmful effects of the waves are mentioned
without saying which are associated with which wave.
There is only a general reference to frequency. This is
a level 1 response, scoring 2 marks.
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Question 6 (a)

These were the most difficult calculations on the paper. In part (i) candidates had to take
readings from the meters to calculate the number of units used and multiply the difference
by the cost per unit. In part (ii) they had to divide the energy used (in kWh) by the time.
Less than half the candidates scored any marks on this question and only about 10% scored
3 or 4 marks.

(i) Calculate the cost of the electricity used between the two readings.
153XA 271545
K46y = 1934 - 6O
(o ¥ 20T 1200p

(i) The time between these two readings is 15 hours.

Calculate the average power supplied.

| U o
60 =15 = A S

+IUS

Examiner Comments

The difference in the two meter readings is clearly
multiplied by the cost per unit in (i) and divided by
the time in (ii). This gains full marks.
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Question 6 (b)

It was expected that few candidates would score both marks here as the concept of
reducing power loss using transformers is not an easy one to grasp. However, the number
of candidates who did not even say that step-up transformers were used to increase voltage

was disappointingly small.

(b) Explain why step-up transformers are used in the transmission of electricity in the
National Grid.

ResultsPlus

Examiner Comments

Decreasing the current is an acceptable alternative
to reducing power loss. This scores both marks.

(b) Explain why step-up transformers are used in the transmission of electricity in the
National Grid.

ResultsPlus

Examiner Comments

This scores the first mark for
stepping up the voltage.
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Question 6 (c)

The diagram shows a moving magnet inducing a current in a coil of wire. Candidates were
asked to describe how to change the current. Full marks could be gained by describing two
changes and the effect of one of them on the induced current. There was a spread of marks
across the 3 levels with an encouraging number of candidates giving level 3 responses.

*(c) The diagram shows a magnet moving into a coil of wire.

The coil of wire is attached to a sensitive ammeter.

_-magnet

coil
‘ sensitive
ammeter

The moving magnet and the coil of wire are producing an electric current.
The size and direction of the current can be changed in a number of ways.

Describe changes that can be made to produce different currents and the effect
of each change.
(6)
On.o_c,-ko:l,)toprm«:g_m fexendt. currents (8. Q. OVE

ﬂn.otwm%jtepraiwc@ad;%ermtmrrmL,:.bju.w}g L

OO0 COTCon

ﬁ ResultsPlus

Examiner Comments

This is a well-thought out, logical answer. This candidate
has described two changes (moving the magnet faster,
adding more coils) and the effect of adding more coils.

Examiner Tip

It is not necessary to fill all the answer space.
Do not repeat the question in your answer.
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*c) The diagram shows a magnet moving into a coil of wire.

The coil of wire is attached to a sensitive ammeter.

l

magnet

coll

sensitive
ammeter

The moving magnet and the coil of wire are producing an electric current,
The size and direction of the current can be changed in a number of ways.

Describe changes that can be made to produce different currents and the effect
of each change.
(6)

\nc:-fmmo} R w7\ < %@6&15‘ S oudne o Bee

%t?m%me}\?a .......... xmuf_dd\w\ﬁu ..... SO OIS
_______________ ol o O DSNCL. BT aCal i ~d e St P T A WOTIN w1 s LTI TR LW e A\ vl
-D\\%oawc}mﬁ H«'&f: numbﬂoc’fmr_ﬁ% .......... cadl
" AT Coe
___._LESS Lo Less aurfcn,i:- ..m&ﬁ.ﬁ.....ﬁ,o..L.L_‘.S_....;.......m.;:..(__ﬁ.__.
______ colfens . . .Yca.,\. . mm.\ s oY .:m,cf e ‘\beZfz’_........QQ
H«w,m:a,?nd: Heak qu; aurrmb'maca 5

............ deciCase.:. E:u\:ﬁ;r Mc\jr\l‘lk. = ‘f)JTc:ﬂ?(,/ - Laafienks;
) Ll bl help romraasc%ewm

ke aneke Jc_ Paﬁu'nun’, _dectease....k.

25 SR M WE
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ResultsPlus @ ResultsP

Examiner Comments Examiner Tip

us

This answer scores full marks in the first two
sentences and then goes on to talk about increasing
the size of the magnet. This should say ‘strength

of the magnet’ rather than ‘size’ but in this case

full marks had already been scored and this did not
contradict anything that had gone before.

In general, words like ‘size’ will be too
vague in physics answers. It could
apply to mass, volume, strength etc.
It is important to be specific.
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*{c) The diagram shows a magnet moving into a coil of wire.

The coil of wire is attached to a sensitive ammeter.

-'I magnet
coll &
N /) _ sensitive

ammeter

The moving magnet and the coil of wire are producing an electric current.

The size and direction of the current can be changed in a number of ways.

Describe changes that can be made to produce different currents and the effect
of each change.

(6)

Examiner Comments

This is one change and its effect.
Level 2, scoring 4 marks.
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Paper Summary
Based on their performance on this paper, candidates are offered the following advice:
e make sure 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 by attempting
questions in support materials or past papers

e show their working at each stage of a calculation

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

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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