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Introduction
Unit P1 Universal Physics

The unit is divided into six topics and all six topics are tested in the examination.

The examination paper was designed to enable candidates to show what they knew,

understood and were able to do. Within the question paper, a variety of question types were
included, such as objective questions, short answer questions worth one or two marks each
and longer questions worth three or four marks each. The two six mark questions were used

to test quality of written communication.

The overall impression of the examiners was that the majority of candidates had been well

prepared for this examination.

Centres are aware that the next examination is in June 2014. There will be no changes to
the format of the paper in June 2014.

Successful candidates were:

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:

had gaps in their knowledge

did not read the questions carefully, and gave answers that were related to the topic
being tested, but did not answer the question

did not understand the meaning of key scientific words and phrases
found difficulty in applying their knowledge to new situations
did not show the stages in their working

did not think through their answers before writing.

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)

Only 40% of candidates were able to recall that CMB radiation is an abbreviation for cosmic
microwave background radiation.

Question 1(a)(ii)

This simple item was generally correctly answered. Predictably, however, there were the
minority of incorrect answers that may be expected, such as ‘steady state’ and ‘heliocentric’.

Question 1(a)(iii)

The number of correct responses was disappointing. Many of the incorrect responses did
not making sense when read through. A common mistake for example, was to state that
it was the galaxies, rather than the light from them, that was shifted to the red end of
the spectrum. Less successful candidates made references to galaxies or planets or stars
appearing red.

An example of a correct response:

(iii) There is a red-shift in the light received from some galaxies.
State what is meant by red-shift.

{ ResuitsPlus
/\ Examiner Comments

Both parts of the response would have been awarded a mark.

Examiner Tip

Candidates should be prepared to memorise the basic
facts as stated in the specification.
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Question 1(a)(iv)

Most candidates gained the mark for the Universe expanding. However, there were answers
describing all sorts of other things expanding as well. The second mark was most commonly
awarded for some galaxies moving faster with the link to the size of the redshift often not
stated. A surprising number of answers talked about the Universe moving away from us and
there were quite a few references to stars or planets or galaxies expanding.

A significant number of candidates only gave one answer for a two mark question.

The marker was able to ignore the extra information and award both marks.

(ivj Some galaxies show greater red-shift than others,
Explain what this suggests about the Universe.

s
Results¥lus
Examiner Comments
Sometimes additional information may
contradict an earlier part of the response
and result in a loss of marks.

OO ResultsPlus
Examiner Tip

Try to make your answers concise
and to the point.

This is a clear, concise response.

(iv) Some galaxies show greater red-shift than others.
Explain what this suggests about the Universe,
(2)

SIhs. SugQests. thac Aok Universe. (s SXPANAINgG as opranas

{:mth.pf DO, 2O g:jre.aw red  SnfL. ANan. tnase. . evse ko S,

5nc>mf.r\3.. e, are meuCr.\a_ Aauag (afm._uf

OO ResultsPlus

Examiner Tip

ResultsPlus

Examiner Comments

This is an example of a good
response.

Read the question carefully and underline
the key words.
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Question 1(b)(ii)

This question elicited a large number of very vague answers involving seeing further away,
different planets, life on other planets etc. The most common award for the first mark was
for a named type of electromagnetic radiation. Not many gained the second mark, but those
who did usually wrote very comprehensive answers. Less successful candidates wrote about
telescopes sending out various types of radiation in order to see different objects.

Very few responses considered that weaker signals could be collected, or mentioned about
placing telescopes outside the Earth’s atmosphere.
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Question 2(a)(i)

Some candidates failed to score on this question because they merely restated the definition
of efficiency from the formula page without any reference to the 60% mentioned in the
question.

Most candidates scored by saying that 60% of the energy was useful; however, they could
have scored 2 marks by relating this to the input energy.

Very few candidates made a reference to kinetic energy as the useful output of the motor.

This response scored both marks.

2 Some students investigate the efficiency of electric motors.
(a) (i) The students find that one electric motor has an efficiency of 60%.

Explain in terms of energy what is meant by an efficiency of 60%.
(2)

tpp@@’\cg O e .Mmeans. mqt LN U’t’ ot

%
Results¥lus
Examiner Comments
The marker has allowed 'used effectively' as
an acceptable description for the useful output
energy of the motor.

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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Question 2(a)(iii)

Most candidates scored well on this item with only 32% failing to gain at least 1 mark and
almost 64% gaining both marks.

The most common error was to evaluate 15/20 or 20/15 rather than finding the product of
power rating and time.

A well set out response:

(iif) The first motor has a power rating of 20 W.
The motor is used for 15 s.

Calculate the energy supplied to the motor.

E

= —

8t
- F= Wt

(2)

energy supplied to the motor = 500 v d
= 20W x5

=300 ]

ﬁ ResultsPlus

Examiner Comments

This was a good response to the question. The candidate has
shown full working.

Had there been an error in the final evaluation, then some of
the marks would still have been available. (2 marks)

A

Examiner Tip

Always show your working. You can still get marks
even if your final answer is wrong.
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One of the more common errors:

(ili) The first motor has a power rating of 20 W,
The motor is used for 15 s.

Calculate the energy supplied to the motor.

20 %15=

(2)

energy supplied to the motor = 'l 5 R —

ResultsPlus
Examiner Comments

The candidate has made little attempt to explain what they are
doing. (0 marks)

P

M\ ResultsF
Examiner Tip

Always start the answer to a calculation by writing

down the equation you are going to use from the
formula page.
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Question 2(a)(iv)

This item was well answered with over 80% of candidates scoring both marks. Only a few
candidates evaluated the efficiency as 133%.

One of the many correct responses:

(iv) In the second motor, the useful output power was 18 W when the input
power was 24 W,
Calculate the efficiency of this motor,

Q)(R\( \ L "j - \iKJ &dl et m‘\\\ 'tk{ L‘_"\“’ ,\j%__(rt’(\ t‘)\. X ‘——&' (_1\-( iy (2) ;K l. ﬁ{:l )i

{ vo e devica

“—TL:L(_#\ & f'\&-:“-h‘B S"-\q"ll!“’(

( ‘\L?L.J Ve Y
14 k\\(w’-\fj - - Zyn x \OO0O 7¢
¢ S(“ \C it/"-\t"ub - ? %"" 7( efficiency = — \.Q: /( g
A

OO ResultsP!

Examiner Tip

ResultsPlus

Examiner Comments Always show your working. You can still get

marks even if your final answer is wrong.

This is a well set out answer.
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Question 3(b)(i)

This question was answered well by better candidates but less successful candidates
struggled to produce sensible responses. A large number of candidates do not appear to
recognise the difference between the behaviour of mirrors and lenses or even the difference
between mirrors and lenses, whilst some candidates did not know the difference between
the image and the light rays involved in forming it. There were many confused statements
along the lines of 'the image is refracted' or 'the image hits the lens'.

This candidate has just done enough to score full marks.

(b) In 1610 Galileo used a refracting telescope to observe the planet Jupiter.

(i) Explain how a refracting telescope produces a magnified image of Jupiter.
(3)

0 vepading. tedencepe, tho CJD}’H\\,L .
________ O focusen he Wk 1o procwed the

ANAGe, ond. e eyeHack. LN Magug W
_____ the (NQQQ ..

A
ﬁ ResultsPlus OO ResultsPlus

Examiner Tip

Examiner Comments

Use the marks at the side of a question as a guide

This is a fairly basic description but
to the form and content of your answer.

sufficient to score 3 marks.

An example of one of the confused responses:

(b) In 1610 Galileo used a refracting telescope to observe the planet Jupiter.

() Explain how a refracting telescope produces a magnified image of Jupiter.
(3)

The...concane. m)omr mﬁbw‘g magnidred. as. He
wage. gob be the. middde. As the. imoge gebs ke tlo
middle it is magn.ﬁ.d&c)....b\gge,r_Cmd moade. ... pigger..
Bhen. . moie d&/LCw! iS....Shaun (;}ur eXamp e Jupitu:s .

ond. ;Le/}mo_t_ };%rcx@h C)lwmmdcli‘gf; R s _

ﬁ ResultsPlus @\

Examiner Comments

Examiner Tip

The candidate has made an attempt to answer the
question but the response does not convey any
understanding. Adding a few scientific terms to a
rewording of the question rarely receives any credit.

Be prepared to memorise the basic
facts as stated in the specification.

GCSE Physics 5PH1H 01

11



12

Question 3(b)(ii)

This question was usually answered well with about 55% of candidates scoring full marks.
Most candidates were able to relate Galileo's observation of moons orbiting Jupiter to

his conclusion that 'not everything orbited the Earth’. Some responses included detailed
explanations of the heliocentric model but failed to mention the geocentric model.

Candidates who did not score full marks usually scored either one mark for describing
the geocentric model or two marks for recalling that Galileo had observed moons orbiting
Jupiter.

A typical 2 mark response:

(i} In 1610, the geocentric model of the Solar System was commonly accepted.

Explain how Galileo’s observations contradicted the geocentric model,

“‘u Ged Jf adted ftaledth 4 41 A
A fed the S H N Aalileg s &b CorUd oot
--\ Lo 7 ’f Lat e o lia Cot e, i - oL U,
Loyt FtQ M ouQ. ’LU ok J’f }1h \ ) |
sz, lady WAGK s b '\j AN TIAQ WAL\t

N§Z) mu} Mukr 7% u’{fq’( kf\ff\.tm\, T AR s

N\
ﬁ ResultsPlus

Examiner Comments

Examiner T|p

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.

The confusion about the geocentric
model does not affect the awarding
of two marks for knowing that Galileo

observed moons orbiting Jupiter.

A well presented response that was awarded full marks:
Mlaeocentnc..moclal..wan. the. iclea. that . evenything. orbited . the. €anth .arol it

.......... wan. .dlm?}-aé f % Ancient. Qruskn. .. th.. Grocenine.. moclal. .L.«.Xlﬂf)rm wcouick.
...by..mﬁzfﬁo_.c&xaailja_ .._Z;,p«fc' vio.a. Ecie-.o(.?}a .00 he /mmd /bu. moma m})-bfj N

Do ):m_m-fﬁ. that. NCT. EVERYTHENG. orhikaol . the Ganthe...

A

ResultsP

Examiner Tip

ResultsPlus
Examiner Comments

This is an example of the type of
response that we were hoping for.

Candidates should use the mark allocation as
a guide. They need to make as many correct
statements as there are marks available.

This response was awarded 3 marks.
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Question 3(c)

This question was usually answered well, with almost 50% of candidates scoring full marks.

The most common error was in handling powers of 10.

One of the many excellent responses to this question. It is similar to the 'show that' format

where many candidates seem to do well.

(¢) Light travels the 150 million km from the Sun to the Earth in about 500 s.

It takes about 2100 s for light to reach the Earth from Jupiter.
Using this information, calculate the approximate distance of Jupiter from the
Earth.

D A~ - (o (2)
~ N A e — S OC = ('_\L ) OC J\(‘;‘( M PRI Seco~d

\S L) @ ) / OOC N > > /) L ik core\S

e

A - ) f ~ S (_, ) OO, OO

- (- ‘-‘3 C Y™\ \\\C_1\ lv'\vu\ (._l".-\\
S 4
(u. Y. YO _j,-‘\ V.

. C
distance of Jupiter from the Earth= ... (CD . Miillion km

___(Total for Question 3 = 10 marks)

ResultsPlus

Examiner Comments

This was an excellent response to the question. The candidate
showed full working and made the effort to annotate the work.
Had there been an error in the final evaluation, then some of
the marks would still have been available.

ResultsP

Examiner Tip

It is always better to show HOW you arrived at your answer.
You may be able to get a mark if your answer is wrong and the
examiner can see that you used the correct method.

GCSE Physics 5PH1H 01
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This is an example of a 1 mark response.

(¢) Light travels the 150 million km from the Sun to the Earth in about 500 s.
It takes about 2100 s for light to reach the Earth from Jupiter.
Using this information, calculate the approximate distance of Jupiter from the
Earth.

(2)
\ PSR S S B Y

Un OO0 ¥ 2\00 = 620 GO0 6o

wExaminer Comments

The candidate has shown a clear
method of working and so the
examiner was able to award 1 mark.

Examiner Tip

Always show your working. Without working
this response would score no marks.

No marks were awarded for this response:

(¢) Light travels the 150 million km from the Sun to the Earth in about 500 s.
It takes about 2100 s for light to reach the Earth from Jupiter.
Using this information, calculate the approximate distance of Jupiter from the
Earth.
(2)
distance of Jupiter from the Earth = million km
- (Total for Question 3 = 10 marks)

ﬁ ResultsPlus @ ResultsPlus

Examiner Comments Examiner Tip
As there is no working the examiner is unable to award any .
Always show your working. You
marks. - .
can still get marks even if your
However, it seems certain that this candidate must be using a final answer is wrong.
correct method by obtaining an answer of the correct order of
magnitude.
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Question 4(b)

Most candidates had some understanding of the processes involved. They appreciated that
tectonic plates moved and caused earthquakes, but many thought the thermal energy was
causing the plates to expand, or that it was created by the friction of the plates moving.
Quite a few had the idea that the convection currents were in hot water or air below the
Earth’s crust.

Better candidates displayed a very good understanding, but some answers from less
successful candidates were very confused.

The most frequently missed points were about pressure/energy building up, before being
released suddenly when the plates jolted/slipped.

One of the many 3 mark answers:

(b) The Earth's surface is made up of many tectonic plates.
The interior of the Earth is a source of thermal energy.

Describe how this thermal energy can cause earthquakes.

You may draw a labelled diagram to help with your answer.
(3)

calvicle and slice pasf
coansinNg suddin mouvesvent
’L andan earhqrae..

— —_— - .

©OUSing.)
e LS \en e - .
g COMNEChN curments

MaGMAa heots op

Tre thermad ©NLZY. CAUSES. MAGMA Q. move SIQ.bhj- AS..tne. MAGM
hoats LR LE.aseS. and. pPuUShes kebusmen.. the tc:c;_téanlc _____ Rlakes...
(wabg__ Ine..fardonic. piases. ko.moves e Mogma QIS sinXS,..s. e haked
aad.Me. PSS hagpens. agaun .. (NEe. are. cailed. coneenan el menks.. The. piciles
ML .n k. fONLS. o crarichy. Ko, CALK. 8med 4.\ l‘ﬂe_xj MOV, FoneLals. o

past @ch. olhs.and allida. andl.c0g sLps. past.tne.. aoned. cansing. o, Suddon
Movemens , an eartrgucice ocCUTS .

A
ﬁ ResultsPlus @ ResultsP

Examiner Comments Examiner Tip

us

The candidate has a good understanding of Ensure that when there are three
the process and whilst not fully explained is marks for the question, three points are
sufficient to score 3 marks. made in the answer.

GCSE Physics 5PH1H 01
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A typical 1 mark response:

(b) The Earth's surface is made up of many tectonic plates.
The interior of the Earth is a source of thermal energy.

Describe how this thermal energy can cause earthquakes.

You may draw a labelled diagram to help with your answer.

S‘—W{b Qg " FO(‘&-\\_")‘
ouJoer dore

\'\W Core
N

Hnios. Yhasrmou. Energy. 1S 10t Mankie 10 e mioldis of The.

Corg H\.q.,»j aan. Coumse  Frickon. Boruseen. fae teckone  PaXes., When

geks. prodaaced, fronn  the omounk OF. %OY. Thors. T, ..

<Eﬁ ResultsPlus

Examiner Comments

The candidate scores one mark for the implication of tectonic
plates moving. The idea that earthquakes result from tectonic
plates crashing into each other was often stated by weaker
candidates.

Examiner Tip

Candidates must prepare by memorising the basic facts
as stated in the specification and using technical terms
wherever possible in descriptions and explanations.

GCSE Physics 5PH1H 01




Question 4(c)

This item was answered correctly by more than 60% of candidates. The main sources of
errors were misreading the graph or to give an answer 110 ie failing to subtract 10. Once
again, many candidates lost a mark here through failing to show their working.

One of the many correct responses:

(c) The chart shows the arrival of earthquake waves at an earthquake monitoring

station.
first P-wave first S-wave
50 L T
L7 EAEESuE SRMSSRENAN AL a8 HHTH
amplitude HESE RSN ENNL AREREY U CHH
inmm ! § INE ANENEENENE AR | . I
: .:Ni:f;.: j =8
5 L 1 1 =1
°F vvvv P
-50

time zero when
earthquake happens

o - (O

0 15- 50 75100 (*15 [56 175506 |

The S — P time (S minus P time) for earthquake waves is the time difference
between the arrival of the first P wave and the first S wave,

Use the chart to estimate the S — P time for the earthquake waves shown.

S—Ptime= . . R seconds

timeins

(2)

| 0o

ResultsPlus

Examiner Comments

The candidate clearly shows working on the graph and the final

subtraction, an excellent response.

Examiner Tip

It is always better to show HOW you arrived at your answer.

You may be able to get a mark if your answer is wrong and
the examiner can see that you used the correct method.

GCSE Physics 5PH1H 01
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Another example scoring both marks:

(c) The chart shows the arrival of earthquake waves at an earthquake monitoring

station,
first P-wave first S-wave
01, T EBEBREES RS SST |3 NSRS AanaN nmnn
amplitude AT T [ u| { ENERE EEE
in mm | ] AENEEEEEE I SNNEEEGNRAREN
J. 'ﬂ'i‘._ NN ¥ S BSNN SENE]
ok r # AL ; I
aEn EEREREAREE ANENNEN NI
LT ' IS EEEER IERERRE
.:— —- i. P - SIS T -
r WSS 5S SN naNEN SNRANEEREY AN
-30% o 100 200
T e timeins
time zero when
earthquake happens

The S — P time (S minus P time) for earthquake waves is the time difference
between the arrival of the first P wave and the first S wave.

Use the chart to estimate the S — P time for the earthquake waves shown.

(2)
§ = {} 7
P - 1<
- |
o) O S—Ptime= . ... O ..... O ............... seconds

OO ResultsPlus

Examiner Tip

Always show your method of working in
graphical and calculation questions.

+1IUS
Examiner Comments

This candidate has clear concise
working.
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This is a good example of why you should always show your method of working.

(c) The chart shows the arrival of earthquake waves at an earthquake monitoring

station.
first P-wave first S-wave
0p I
+ 4 | i : I.
amplitude i B
inmm T
e

A

S I +
HH

200
timeins

time zero when
earthquake happens

The S — P time (S minus P time) for earthquake waves is the time difference
between the arrival of the first P wave and the first S wave.

Use the chart to estimate the S — P time for the earthquake waves shown.
(2)

o —\o 71O

@4’ S-Ptime=.... l D _ e, SBCONS

ResultsPlus
Examiner Comments

Unfortunately, the candidate has made an error whilst
subtracting.

The examiner is able to award 1 mark for the correct readings
from the graph being used in the subtraction.

OO ResultsPlus

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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Question 4(d)

Only the most able candidates fared well with this item. Most candidates did not grasp the
idea of S-P time.This resulted in many reading across the graph from 20s on the y-axis
rather than looking for a 20s separation between the two lines on the graph. This led to a
variety of answers based around the distances 80 km and 140 km, or various manipulations
of them.

The other common incorrect responses were based around the final data points on the
plotted graphs, either the S-P time of 30s or the distance to epicentre of 330km.

This is an example of a successful response.

90 ~
80 -
70 1

60 S

arrival time of
wave /s

| 1 1

0 50 100 150 200" 250 300 35
distance to épicentre / km

The S = P time for a particular earthquake was 20 seconds.
Use the S — P time to estimate the distance between the monitoring station and
the epicentre of this earthquake.,

5-£ 20 !
S/- 3! =20

distance to epicentre of earthquake = 220 B km

ﬁ Results+lus Q ResultsPlus

Examiner Comments . .
Examiner Tip

The candidate has identified the S-P time interval .
of 20 seconds on the graph and then indicated the It is always better to show HOW you
correct distance on the X-axis. arrived at your answer.

. . You may be able to get a mark if your
Although there was misreading of the values of answer is wrong and the examiner can

time on the y-axis, the vaIu_es_quoted were within see that you used the correct method.
the tolerance allowed for this item.

GCSE Physics 5PH1H 01



Question 4(e)

This item was generally well answered with almost 75% of candidates scoring 1 or 2 marks.
Many candidates missed out on marks as their answers were too vague eg '...too low for
humans to hear’ rather than '...the frequency was too low.’

An example of one of the many 2 mark responses:

(e) Many earthquakes and volcanoes are linked to the production of infrasound
waves.

Describe what is meant by infrasound waves.
(2)

_they are longutudinal waves that .
_have Gequentiorl holow 202, Belowa.

ResultsPlus

Examiner Comments

This is a clear response. The marks
are both scored in the first sentence.

Examiner Tip

Ensure that when there are two marks for the
question, two points are made in the answer.

An example of a response scoring 1 mark:

(e) Many earthquakes and volcanoes are linked to the production of infrasound
waves.

Describe what is meant by infrasound waves.
(2)

INTQSOUN. . HANRS. QPY. WANQS. L. hane Q. wavelRAGIN
yrequengy. lower. than. 20,000 H2 and. cant be
heard. py wumans. Thay are tongtudanal and
L Lang . dstanees. oo |

(Total for Question 4 = 10 marks)
ﬁ Results#

=IUS O ]
. LM
I?xammer Commentf < o Results ]
The candidate has confused infrasound and
ultrasound. However, as the marks are independent

us

Examiner Tip

of one another, one mark has been awarded by Candidates should read the question
the examiner for identifying the wave type as through very carefully, both before
longitudinal. and after writing their answer.

GCSE Physics 5PH1H 01



Question 5(a)(i)

Over 80% of candidates correctly identified an electromagnetic wave that is also an ionising
radiation.

Question 5(a)(ii)

Only the most able candidates fared well with this item. Most candidates were not able
transfer their knowledge of the uses of fluorescence in identifying genuine bank notes to
suggest the reason why the bank note glowed when ultraviolet radiation is shone on it.

A typical 1 mark response:

(i) Genuine banknotes contain a special ink.
This ink is invisible under normal light.

Suggest why the ink glows when ultraviolet radiation is shone on it.

e R J,L'(’,r"f\t-.( ol
Lhe, . ol Can LounNS - S Staaee. ook

O SeckesS. N LA AONGA Qulases. s
SR S TUIN TN T S - 707 3= W SN W)V B € 2 (e
) :

Q ResultsPlus

ResultsPlus

Examiner Comments

Examiner Tip

Ensure that when there are two marks for the

The_candhidattra] is- al\:valt‘)dedba mark forf question, two points are made in the answer
statlng that t € INK absorbs (energy from) that are not merely repeating the wording of the
ultraviolet radiation. question

An example of a response scoring both marks:

{ii) Genuine banknotes contain a special ink,
This ink is invisible under normal light.

Suggest why the ink glows when ultraviolet radiation Is shone on it.
(2)

It Qs /.Jv_are,sc_e.np_ ______ ink . which . means _that ik
absoChs . the. UV ’_igslsz_._._md.. fe-emits. it as .. ..

_ngible ___....i."‘ﬁl‘_?_, therefore.. it aloms.

A

ResultsPlus
Examiner Comments

This is an example of the type of
response that we were hoping for.

This response was awarded 2 marks.

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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Question 5(b)

Almost 60% of candidates scored at least one mark for this item with almost 30% scoring
all three marks. It was pleasing to note that many candidates are now writing the equation,
transforming it and then making the substitution. However, having transformed the
equation correctly, putting the smaller number on top seems to present a problem for some
candidates. A number of candidates appeared either not to have a calculator or not to be
familiar with how to use it for standard form.

An example of one of the 3 mark responses:

(b) An electromagnetic wave has a frequency of 7 x 10°Hz.
The speed of the wave is 3 x 10°m/s.
Calculate the wavelength of the wave.

V= L x L;\- P
3)( )bgm/g p- _}'XquH‘.’_

300 000,000
D

‘J—jD 0{))600_’0 00

ﬁ ResultsPlus

Examiner Comments

= p.ot2¢3HIFLI06

wavelength=.0.0% 285 3 (426

A
Q ResultsPlus

Examiner Tip

Triangles are a good way to help

Although not all the working is included,
there is sufficient for the examiner to award
2 marks if the answer had been incorrect.

to remember some equations
BUT, the examiner will not award
any marks for them.

A typical 2 mark response:

The speed of the wave is 3 x 10¥m/s,
Calculate the wavelength of the wave.

SO0 oo ® O

£ AN - R
\'_[ OO O o0 d0

(b) An electromagnetic wave has a frequency of 7 x 10°Hz.

B /WL{ 7140

This response shows good evidence of the
candidate's method of working. This allows the
examiner to award 2 marks as unfortunately, the
candidate has made a power of ten error when
converting the speed from standard form.

(3)

=

5.

wavelength = Ll m

A
Q ResultsPlus

Examiner Tip

Candidates should always show their
working. If they get the answer correct
with no working, then they will get full
marks but if their answer is wrong with
no working, they will get zero.
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Question 5(c)

Over 80% of candidates scored 2 or more marks on this item with over 55% scoring 4 or
more marks. The different regions of the spectrum were well known and most candidates
knew the damage caused by radiation. However, less successful candidates failed to
associate the damage with specific radiations or named the wrong type of radiation. The link
between frequency-energy and ability to cause damage to cells was often made, although
some candidates who mentioned increasing frequencies did not associate that explicitly with
increasing damage, and even fewer linked relevant cell or tissue damage or DNA mutation

to penetrating ability.

A typical 4 mark response:

*(c) Radiation from different regions of the electromagnetic spectrum can affect the
human body in many ways.

Discuss the different ways in which excessive exposure to electromagnetic

radiations of various frequencies may cause damage to the human body.
(6)

‘ . _ SV Cpe/tea g
RodIOMOONES. hAaNe. \oeeniamel 6D Covse
SCOLN. DM OGS 0. DN CONSEONE. DSASE. O, PO
k jat Loy C St L .
phC‘*t’\ en:.minem }ﬂtﬁ_‘..\\)’ e ComnStant l\.j c_xpoifct a.tt0o
\h.(“( aArca. LOAAaAON. X CAN. CaSe... . pad.. . Sikarn
From One GOOWEN o Ng Skun tO move
Purn S AP e Line PGl AL e

oronnd..oand.. ORI, DA LANC.OMLOS O
11 - /0 e
KJU( rov Olet ([acdlatiaon (COMMen € Mo  ene SN

o Myt e Oh S
- I. 3 .. v n -“- o \

QANna... CoNNSLn L_._ﬁ(‘_\k VSN CeALS

COUVLA.CONSL. Skan. cancer. ..\ . con.also. Caanse.

f‘?.(_L_LL_,I\Lj F(’_).C_Ld_Q_LCJH damoge..: Garmo-. Laps..and X rams.

QO PnOwunN. O be.  oldole 0D PNt roda. he Skin...

coxod Yo estra
SR UDREN. 2. PO T Mutate OF AEStIoy

: - . A concey M’ﬁcw Aoy |
CEMS e can alSo (ALY ™ 7 (Total for Questions =12 marks)

ﬁ ResultsPlus /Q\

Examiner Comments

The candidate has failed to make any link
between the frequency of electromagnetic
radiation and its ability to cause damage.

To access full marks candidates must
answer all aspects of a question.
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An example of a 6 mark response:

A - '

*(c) Radiation from different regions of the electromagnetic spectrum can affect the
human body in many ways.

Discuss the different ways in which excessive exposure to electromagnetic
radiations of various frequencies may cause damage to the human body.

Cﬂa((, Mw)u MJ/ Conelds” t@ (Total for Question 5 = 12marlu)
A I5ed, b thare Mﬂ*‘“d‘ﬁra\,bvp-fw S Tire .

ﬁ ResultsPlus

Examiner Comments

The candidate has correctly linked at least three types of
electromagnetic radiation to the damage they can cause.
Although not explicit, there is a clear link between the
frequency of the electromagnetic radiations and their ability to
cause damage.
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An example of a 2 mark response:

*(c) Radiation from different regions of the electromagnetic spectrum can affect the
human body in many ways.

Discuss the different ways in which excessive exposure to electromagnetic
radiations of various frequencies may cause damage to the human body.

Can..Con... Conred, k and. C&% ......... LAY\ uj L. W .
LAy F\ AT ps.j(\.u{ ....... NG AA... A O\ AVAL OLQJ'L Tc,c m.u(,h o
L RXPASLLY... ko . could....Counas. s QX j:@

O Qlﬁuhamarjxm.m _________ (_aﬂhflfcﬂ ........ Ad. XX CL%S Thﬁl

________ he  Shan..ond eec. Tero radd akbcen. an __J;hmqg__._._
Aoe. M%A« Q%m,u QL. Rl e sy Jmmgnge
OU‘/ ........... bf

ﬁ ResultsPlus

Examiner Comments

The candidate has linked the minimum number of
electromagnetic radiations to the correct damage caused by the

radiations. There is no detail of the damage caused and so the
examiner has awarded 2 marks.
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Question 6(a)

Over 50% of candidates scored this mark. One of the more common incorrect responses
was alternator.

Question 6(b)

Only the most able candidates fared well with this item. Most candidates found it difficult to
transfer their understanding of a.c and d.c. to this unfamiliar situation.

An example of a 2 mark response:

(b) A light emitting diode (LED) can only emit light when connected correctly to a
potential difference.

+ LED - LED
1.5V 2 1.5V >
- +
LED emits LED does not
light emit light

Use this information to suggest what happens when this alternating voltage is
connected across the LED,

(2)
I Y

+1.5

potential
difference time/s

NN NN

¢ OO ResultsPlus

Examiner Tip

E i C t
xaminer Lomments Candidates should practise applying their

The candidate has done enough to gain knowledge to new situations by attempting
both marks. questions in support materials, or exam
papers from previous sessions.
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This response is typical of those scoring 1 mark.

(b) Alight emitting diode (LED) can only emit light when connected correctly to a
potential difference.

+ LED N LED
15V > 15V »
- +
LED emits LED does not
light emit light

Use this information to suggest what happens when this alternating voltage is

connected across the LED.
(2)

+1.5

potential .
difference time/s

" \/ |
-1.5

Avedak L easanaddl 0 R o . S

ResultsPlus

Examiner Comments

The candidate states that the LED will turn on and
off but does not explain why this will happen.

O T

25\ Results¥
Examiner Tip

The command word describe requires candidates to say what

is happening. Explain is the command word used when we
want you to use some Science to say why something happens.
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Question 6(c)

Almost 40% of candidates scored full marks on this item. It was pleasing to note that most

of the candidates gaining full marks are writing the equation, transforming it and then

making the substitution. However, for some candidates, having transformed the equation,
evaluating a fraction with the smaller number on top, seems to present a problem. A very
common error was to write 3/12 = 4, whilst a significant proportion of candidates crossed
out correct answers and replaced them when the number had not come out as an integer.

This is a well set out response gaining all 3 marks.

(c) ALED lamp has a power rating of 3 W.
The voltage across the lamp is 12V,
Calculate the current in the lamp.

electri cak /oamDr' s

et
Lormat dffornce

OR5¥/2%D

_‘_,--"
/A
025

Corrent x pofen ral

4 WCQ

current in the lamp = . 0'5 .

ﬁ ResultsPlus

Examiner Comments

This was an excellent response to the question. The candidate
showed full method of working. Had there been an error in the

available.

final evaluation, then some of the marks would still have been

This was an all too familiar example of a response scoring 2 marks.

(c) A LED lamp has a power rating of 3 W.
The voltage across the lamp is 12 V.
Calculate the current in the lamp.

2lechniCol power=
CUrrevif = :

curr ent x VOIt0ge (3)

current in the lamp = 4 A

ﬁ ResultsPlus

Examiner Comments

The candidate has been awarded 2
marks for a correct transformation and
substitution. Unfortunately, the candidate
then evaluated 12/3 rather than 3/12.

A

%

2/ Results+lus
Examiner Tip

Candidates should always show their
working. If they get the answer correct
with no working, they will get full
marks, but if their answer is wrong
with no working, they will get zero.
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Question 6(d)

This item was answered well by many candidates. Responses at level 1 were from
candidates who did no or very little processing of the information provided about LED and
fluorescent light fittings. However, almost 60% of candidates did some processing of the
information in their discussion of the benefits of LED fittings to reach levels 2 and 3.

An example of a level 3 response:

Use the information to discuss the benefits of replacing fluorescent fittings with
LED fittings.

e ldetimg, oy AED fittings are B times
zxsjﬁu\«j Mi/ ]cluorese:w?fdne @O,OOO /touf‘ﬁja
'.._b.__ylan.qi < ok ([ RSCNJ . awars bj
. LED prtings  widh Slows down the
(oXe of lolad ____mxrmfg.,.w? 3,000 Awh
e §oL dbj KEDs et e for
mdiwj_-ﬁ#f-w o r ea e(ec,«tr:z'z (3,000
Wwh Y e RN, T cosé 35 |
LE D  fithiags §2.0008, Yoo pwodd make
ﬁ&mwwy ok n L g e,q..rs@
MEAS ) 1OD the %Mdﬂ%.__._._..af: (Aena_._.__ J
would-“gowe. LB Ds i e Op e
are.-. . Joe % beoonker  fraa {_qoq‘egaw(’
{m‘omdlny the (C;h fffu;' N e foo_af}/
MCA . o |
3N concldhtion T Lo@(  otalfor question s = 12 marks)

R TOTAL FOR PAPER = 60 MARKS
LED  fiftings aon have oIS o heniits
~k a gt beffec Phan VWorer !

)

)

i

<lj\ _ A\
ResultsPlus 2/ () R
Examiner Comments O esu us

Examiner Tip

The candidate has processed more than half the data

points in the table including calculating the amount of

money saved each year by switching to LED fittings

and also the payback time of the LED fittings. The

examiner was able to match this response to the

criteria for level 3 and award 6 marks.

Candidates must be very clear in
their responses and say exactly what
they mean. Examiners will not make
assumptions from what they have not
said.

30 GCSE Physics 5PH1H 01



A typical level 1 response:

Use the information to discuss the benefits of replacing fluorescent fittings with
LED fittings.

(6)
Tre 205 sve 3000 onh. oF enpx(
200N Ve, Boey. 0kdo save b tomas of.. .
..... CO2 enon \ele. e Lonong,. owRlS
ore A aoy o Hag __kQN AL
Dolake. £200 2. counrd. L,un’\\cwed o
_____ P fluofescent Skngs  the  LeDS

WAl \osk 40, 000 hews el - aﬁ-:x@i __________________________
L%D% :%'” \q,(j (e Nw ol

a0 t,}uu: MO AL S

ﬁ ResultsPlus

Examiner Comments

The candidate has done some processing of the information to
be able to say that LED fittings last 40 000 hours longer than

fluorescent fittings.The examiner was able to award 2 marks for
this response.

Q ResultsPlus

Examiner Tip

When provided with information to consider, you
will gain little or no credit for simply repeating the

data. Always try to process the data before using it
in your answetr.
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This is an example of a level 2 response.

Use the information to discuss the benefits of replacing fluorescent fittings with
LED fittings.

_____________ L '/ﬁi C_‘)Q%Gtu\,, Qu&\\iéw B\{ws.njl_[;.Dsﬁ
......... \.{:Dl!'”ﬂﬁtﬁf ‘@Q{ Ql’l‘s f}lk,"m meItSGk\Qefqutrquwl

............................... Q‘C’ LLD(:H“M} T)‘\.b \QALB#"‘ u\@,n Jéﬂ
(‘;&vof{&ﬁ%akh,y{a’fﬁ{/&MJcﬁmaa}mw‘i

%Examiner Comments

The candidate has done some processing including calculating
the amount of money saved each year by switching to LED
fittings. However there is insufficient processing to reach level
3. The examiner was able to match this response to the criteria
for level 2 and award 4 marks.

32 GCSE Physics 5PH1H 01



Paper Summary

The paper allowed candidates of all abilities to access marks in all questions. Less succesful
candidates found difficulty with describe, explain and discuss questions, and with some of
the calculations. In order to improve their performance, candidates should:

memorise the basic facts as stated in the specification
use technical terms wherever possible in descriptions and explanations
give a reason as well as a statement when answering an 'explain' question

practise applying their knowledge to new situations by attempting questions in support
materials or exam papers from previous sessions

read the question carefully and underline the key words

use the marks at the side of a question as a guide to the form and content of their
answer.
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Grade Boundaries
Grade boundaries for this, and all other papers, can be found on the website on this link:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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