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Introduction

This was the first examination of the second unit of the new specification. The unit was
divided into six topics and all six topics were tested in the examination.

The topics were:

e static and current electricity

e controlling and using electric current

e motion and forces

e momentum, energy, work and power

e nuclear fission and nuclear fusion

e advantages and disadvantages of using radioactive materials.

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, four or five marks each. The two six mark questions were
used to test quality of written communication.

It was encouraging to note the positive way in which the vast majority of candidates
approached the paper.

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

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

e able to analyse and interpret data in graphical form
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 in graphical form

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

e 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) (ii)

Here there was a mark for substituting into the equation, a mark for changing the subject of
the equation and a mark for working out the correct answer.

Full marks were awarded for the correct answer without working. If the correct answer was
not obtained then credit could be gained for the working if clearly shown.

It was encouraging to see candidates gaining full marks for this question near the start of
the paper but more would have gained at least 1 mark if they had shown all their working.

A common error was to use the power (from part(a)(i)) and not the work done.
(i) The weight he lifts has a mass of 240 kg.

Gravitational Field Strength = 10 N/Kg
The energy gained by the mass is equal to the work done when lifting it,

Calculate the height he lifts this mass.

Mat’ N 240.’{"’ l,a.p,/(,‘({ll_ #&#{A - ﬂfif"ju
CPS =107, ot
GPE -Qélo
H?a‘gz‘fl M xy =31
CPE 250407
4' height a/ m

ResultsPlus

Examiner Comments

All the working was shown.

Question 1 (b)

Responses here showed a good understanding of the fact that if the mass was not moving no
work was being done. The majority of candidates scored this mark as the examples show.

(b) After lifting the mass, he must hold it steady for 3 seconds.
During this time, he does no work on the mass,

State why he does no work on the mass in this time,

He doesn't mewe  the. mass éhef%foe ne
WOk 5 done %a&q% Gremey

A good, concise response.
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(b) After lifting the mass, he must hold it steady for 3 seconds.
During this time, he does no work on the mass,

State why he does no work on the mass in this time.

I
‘Q)g s & _-’t\A VRS _cic.x(ﬂg n + YW e a_nj N

ResultsPlus

Examiner Comments

A straightforward correct answer.

Question 1 (c)

The vast majority of candidates scored the marks for calculating the momentum. Only about
half of these, however, used the correct units.

Question 2 (a) (i)

This question was answered correctly by all but a few candidates.

Question 2 (a) (ii)

Again the vast majority of candidates answered this correctly.

(ii) Explain why the ball moves upwards.

'7'[? 231,{/" 4\‘5 mwl'.,\,p) L._Fwa,; AS. .Sivace. 1} a.'{.‘l-.t‘_ \nasy
N FQLHLV&- (ﬁl{x\d‘kvﬂf aangd... % {'Cui—:( OME w—;-"ve'\h'.m)-

-~

kk.. P‘-”‘-{ et u"'.Y Yoyl ?{G{,{e wednole cina o X L.J( 1

ResultsPlus

Examiner Comments

A good example of a brief, well written
explanation scored both marks.
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Question 2 (b)

Many candidates lost marks here by simply stating that the charge had 'gone to earth'. They
did not seem to appreciate that electrons travel from earth (or the lid) to the ball.

(b) The ball discharges when it hits the earthed lid.

Explain how the ball loses its charge.

Examiner Comments

This one got the correct charge flow
in the correct direction.

Question 2 (c)

This required the candidates to write their ideas as a logical progression. The majority
scored at least 1 mark but both marks were scored usually by those who would go on to
score a high mark for the whole paper.

Question 3 (a)

Well answered by most candidates.

6 GCSE Physics 5PH2H 01



Question 3 (b)

Here, as in 1a(ii), there was a mark for substituting into the equation, a mark for changing

the subject of the equation and a mark for working out the correct answer.

The majority of candidates scored full marks but more would have scored something if they

had shown their working clearly.

(b) This label is attached to the heater.

230V 500w
50 Hz

Use this information to calculate the expected current in the heater.

Loo _
ETE#W |

Cuvpent — 2,729

current = 2 1 2
ﬁ ResultsPlus

Examiner Comments

This got full marks for the correct answer even
though the working was not fully shown.

Show all the stages in your working: e.g.
current = power/voltage

= 500/230

=22A

GCSE Physics 5PH2H 01
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|
| (b) This label is attached to the heater, ‘

. [ 230V  s00wW ‘ ‘

: | 50Hz
L

Use this information to calculate the expected current in the heater.

J?: \ e\

L A

Q.72 :
current = %m A |

ﬁ ResultsPlus

Examiner Comments

Here the candidate changed the
subject of the equation correctly (1
mark) but did not go on to substitute
the correct values in the equation. If
the change in subject had not been
shown, this would have scored zero.

Question 3 (d)

Examiners were looking for explanations in terms of electron collisions in the lattice. This
was not well answered with many candidates referring just to the idea of heat loss due to
friction.

(d) When a charge flows in a resistor, the resistor becomes hot.

Explain why the resistor becomes hot.

ke
o Pecause  olveapea cueenk ie the rake.af flew of. f--_‘r\etf"jf__-._ |

W hen Comtren flows. ia o rssisker, eheckeons colide  witl
H\* isAg A LL\Q .lo}lﬁ.{ne m\o\ ,.,ﬁ,.'ve ,‘r\n,e tens.. exkra.  eq q?'j ,
wl\c\.\ - w\'\j e \3’ couses. . haok.

(2)

ResultsPlus

Examiner Comments

A good example of a response
gaining both marks.
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Question 3 (e)

Many answered this well, interpreting the graph and using the numbers in the calculation
although the majority did not cope with the powers of ten.

Question 4 (a)

Most candidates scored at least 1 of the 2 marks available.

Question 4 (b)
It was encouraging to see that about half of the candidates were able to score full marks for
explaining how fission can start a chain reaction. Good use was made of diagrams.
(b) Energy is released by a nuclear chain reaction.

Describe how the fission of a uranium-235 nucleus can start off a chain reaction.

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

WS
L 1

b / nULLren

c— C - 0 13S

QO — U( '13 NUZ4iCn
l \» C —p
V NUELON Ur 275

J Predues

A peutran. (S f@d ot Oronsam. 938 LHen. then..

........... O{(,kakL&kkﬂl(J(de&'\ - Vel W oY NIV, k. The. 0o VO ...

o Odfendg RlSO. . 4w0.. OF Ahfee. . DALLONS... QL. MANS-....
blnddn L Meany.. . Ok e A COUO .

M. DG mC\nL\m kGO MG Aot ons. .

ResultsPlus

Examiner Comments

OO

Examiner Tip

This clearly labelled diagram would
score full marks on its own.

Even if marks are not scored on a diagram,
drawing it can help you to structure your answers.
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Question 4 (d)

This was not answered well by many candidates. Examiners were looking for explanations
involving the removal of electrons from atoms, as shown in the first example. Common
errors included detail about the damage caused to cells by ionising radiation as shown in the
second example.

(d) Barium-142 emits beta radiation,
Beta radiation is ionising.

Explain what happens when beta radiation ionises.
(2)

Eexa s ....h.ggq\—.m\%_cm\%fd. 1 SOAEA. A GEES\AASY. ...
OIS A X o Lanise. Tihewm oo Lepel l.i.mg e

eledimns v \ne axowm..ang.. pus(mv\g hewra
@uk%ow%me%\ace\egws

ResultsPlus

Examiner Comments

Both marks awarded.

(d) Barium-142 emits beta radiation.
Beta radiation is ionising.

Explain what happens when beta radiation ionises.

(2)
ol com gex inte  t bedy  omd anger the ceig
AL .
______ b& h-ﬂ-vﬂﬁ S e B 2 YNV O e ST = B e . SO

Rl repiclly . fato doamknng (il @aers,

ResultsPlus

Examiner Comments

This one did not include an explanation
of ionisation and scored zero.
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Question 4 (e)

A good response would have referred to the nuclei having the same charge and the need
for a lot of energy to overcome the force of repulsion between them. Only a few candidates
scored both marks, most candidates scoring zero for just stating the conditions required
such as high temperature and pressure.

(e) A fusion reaction does not have radioactive products.
However, it needs large amounts of energy to make it happen.

Explain why large amounts of energy are needed to make a fusion reaction
happen.

(2)

PO O/ N . MNOME. Ok WJIEN i 9 cCMER AL
MEONLNG oKX e Ao aQwer Tone  cemoearure,

CNE L QNEr  tne Care OF CallyokTotal for Question 4 = 10 marks)

ﬁ ResultsPlus

Examiner Comments

This response looked at how the
high energy was achieved and not
why it was needed. Scored zero.

(e) A fusion reaction does not have radioactive products.
However, it needs large amounts of energy to make it happen.

Explain why large amounts of energy are needed to make a fusion reaction
happen.

(Total for Question 4 = 10 marks)

ResultsPlus

Examiner Comments

Both marks awarded.
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Question 5 (b)

Most candidates failed to realise that because the velocity was changing, the area under the
graph or the idea of average velocity had to be used to calculate the distance fallen. Few

candidates scored full marks.

(b) Estimate how far Christine falls in the first 2 s.

D staniL = oea uNder AL radkink

“i}: X 2cn LU= 20m

ﬁ ResultsP

Examiner Comments

Christine falls = ZC m

Even though the word ‘gradient’ was used
instead of line or graph, the working was
clear enough and the answer was correct
so this scored 3 marks.

Question 5 (c)

The majority of candidates were able to explain the difference with many making reference
to vectors.

(¢) Explain the difference between velocity and speed.
(2)

......... \IQ(»O(_&h\-) &SonNeChe wuﬂ% ool aa%uﬁ“ [N
..... duse chionand ....mm%mimdg_..... wherens, xgmcijqiguw o
..... O MMSMM @(—_ZE)* s

ResultsPlus

Examiner Comments

The vector approach.
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Sp@{) S ff//ta P éaﬂce/ ...... ..HQ!_VC’ ......... d i g cfta
ety S the Spead

c) Explain the difference between velocity and speed.

A completely acceptable response
without mentioning vectors.

Examiner Comments

Question 5 (d)

In this question candidates were expected to relate the changing velocity to the changing
resultant force on the skydiver. Most candidates were able to reach Level 1, usually by
referring to the fact that at terminal (constant) velocity the resultant force was zero. About
half reached Level 2. There were many good, coherent responses, scoring 6 marks.

A common misconception was that an increase in air resistance produces a decrease in

velocity.

WL“ R = S ] ____________ S e L.ue\jfnb“*kr“uc"'\ (jrm-(:f“

’(]"’5 o ATASS :ifr*\—x oo e X Buv mu\qua sba oo

AT CESEONC 82 DRt 155 2 /43 %0 Cean.... JY\& f,.{'«’ft\,
s\e . j\.JL. .......................... P rs l‘ﬁ(‘ ..... [V \Q.n(:a,_,_ S FA&L‘é'Q& wgsh
.C.\;;anﬁ_m.a.:). - l'«-ef“ o«ﬂ%ﬁf‘&ﬁw\ bdTgas.. ko c:.za._g_,v&(:t!. _ MLH‘:T\[«-\

*(d) The graph shows how Christine’s velocity changes from the time she leaves the
plane until she reaches terminal velocity.

Explain, in terms of forces, why her velocity changes as shown in the graph.
(6)

w2 S "'t'gl-*r"c{k

AR ~] PO S dop cousne., T

Faru_ .......... oA Ja 7Z‘Q st AR BA R Ar ,-3_.91‘?}1__

FJUMV} Lmt- . jM\ﬁj Lomsyidt].. &_)Ln 5i& PP o 22 WA
M QCJ{Q L\Lr‘ (‘ﬂm‘: CHCrv;cﬂr-L-Q/— N f-oa‘amc_.uﬂ

hWe- B e . R O Ltf\l‘" f@a% ........... - T e TV Ve~ D - | = o =Wt 121 [ 0 .wcm_;)ﬂi u)()
A

A complete response, which showed a good
understanding of the relationship between resultant
force and acceleration and how and why the resultant | graph which you could use in your answer.

force changed throughout the graph. Scores 6 marks. -
g ? grap GCSE Physics 5PH2H 01

Examiner Tip

E i . .

xaminer Comments The question directs you towards the graph
so try to make your explanation refer to all
parts of the graph. There are labels on the
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*(d) The graph shows how Christine’s velocity changes from the time she leaves the
plane until she reaches terminal velocity.

Explain, in terms of forces, why her velocity changes as shown in the graph.
(6)

LOne (hedhne jumep ot of. the plone  the  furce
O{'_)—'\r\c.! o s

0. RENIMAN. . greRdes than Hae ferte. OF 040

o D LEOCRTRAMEA S AN G

Examiner Comments

This did not quite make it to Level 3 as it did
not explain why ‘gravity and air resistance
begin to even out’ so it scores 4 marks.
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*(d) The graph shows how Christine’s velocity changes from the time she leaves the
plane until she reaches terminal velocity.

Explain, in terms of forces, why her velocity changes as shown in the graph.

wExaminer Comments

This was just about enough to score 2 marks.
It would have been better had the forces
(weight and air resistance) been named.

GCSE Physics 5PH2H 01
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Question 6 (a)

A correct response here would involve realising only a small percentage of the food was
radioactive material so the activity level would be low.

The most common error was to discuss the different types of radiation and their ability to
penetrate 'out of the body'.

Radioactivity and heaith

6 (a) Radioactive materials can be a risk to health.
Some food contains radioactive material,

Explain why people can eat this food without serious risk.

{2)

et s, b

fus

Examiner Comments

This response got both marks.

Radioactivity and health

6 (a) Radioactive materials can be a risk to health.
Some food contains radioactive material.

Explain why people can eat this food without serious risk.

@tz,ow&\@ | -g/we,i S Ut@ U-%Le@mohmd—,x%h@@% ih
e €00l i vadightr ol Lmekes op o
Vmc\(gwﬁc\(mf}u(&(mm/u\wu{fﬂ/ L,JL\LL _____ S ke (o)

'

ResultsPlus

Examiner Comments

A more detailed response, relating to
background radiation, scored both marks.
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Question 6 (b) (ii)

This was quite a challenging data interpretation question and it was encouraging to see
more than half of the candidates managed to arrive at the correct answer of 12.5.

Question 6 (c)

Candidates demonstrated a good understanding of half-life with the majority scoring both
marks.

(c) Half-life is an important factor to consider when choosing isotopes for medical
treatments.

Explain what half-life means.
(2)

e Bkeea dpr 'ncd}. e un&ecQUen\

Examiner Comments

A text book definition for full marks.

(¢) Half-life is an important factor to consider when choosing isotopes for medical
treatments,

Explain what half-life means.
(2)

\V\CLLQ \J\f(c: Q{ bwne. Skoven for B

Resu

Examiner Comments

This was not a text book definition but still
made the meaning clear. Scored full marks.
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Question 6 (d)

Here candidates were asked to demonstrate their understanding of a use for a radioactive
source by comparing it to a model of the device. Most candidates achieved mark Level 1 by
matching the components in the model with the components in the real machine. The more

successful reached mark Level 3 by also comparing the processes and the way in which the
components interacted.

*(d) A teacher decides to model how a machine checks the level of the liquid in
medicine bottles.

The machine uses a radioactive source to sound an alarm when the level of liquid
becomes too low.

He sets up the arrangement shown.

sensor which reacts

to the amount of
lamp H{lght reaching it

to circuit
card moves

card

The piece of card can be moved up and down between the lamp and the detector.
Each part of the teacher’s arrangement corresponds to a part of the machine.

By comparing the parts of the teacher’s arrangement to the parts of the machine,
discuss how effective this model is.

/IT\D. XQW\@ 0N pr\Q. QC«QWS QX@_QI

.I\Q@roggn\g \\'\Q rgd ___Q_.._Q_;_‘MUQ SO A Q,Q}\,\Q
SONROC re@mgsmﬁe ;\\Q G-I tohs \/\O\.[‘ oc;)a.x\\j

Mo sus e Yha oo w* op. rodieX cn coms NS

(6)

_x\'\f“wu%\m Qr\CD ?H\Ck \ C‘:./\(_CB ...... DCQD. SRS,
Mo o—ounl g\ 15 wd a g \mo\ e

s eQbeelive \ﬁm@ %e _____ “’Q cOrd) S
(O’O (Gu LQ:’\ L\q SRNSQST. L-‘)I CQQ GQ LQQ MUCL\ L&L\F
_C&/\Cy M go(,\;\d] Qi OC«FMQ i(’,\z.\ HJQ O\r*Ow\

Q Cy QOGS CJD ‘Oq _ LL\Q O 1(‘,}[1(:),/\ QL\([\ """""""
QQLA@( (’A}.. :M ( 55& q%@ (QQ C\\j)

O GA(Q H«ﬂG _____ H
lbe wocld 5\9&@4 ( ard sond an C\KC\rr\
Results¥lus ' Q ResultsPlus |-

Examiner Comments Examiner Tip

£\

This was an excellent response, matching

the main components of the model with the A simple structure to your
machine and succinctly comparing how they answer is the key to success in
both worked. This would score all 6 marks. a question like this.
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*(d) A teacher decides to model how a machine checks the level of the liquid in

medicine bottles.
The machine uses a radioactive source to sound an alarm when the level of liquid

becomes too low,

He sets up the arrangement shown.

sensor which reacts

__— to the amount of

lamp—___ Right reaching it
to circuit

card moves 1
card

The piece of card can be moved up and down between the lamp and the detector.
Each part of the teacher’s arrangement corresponds to a part of the machine.

By comparing the parts of the teacher’s arrangement to the parts of the machine,
discuss how effective this model is.

—TLL oA AN @ DA =1 .t\ dzeon 1‘- ........ rt.S'M
lﬁ?aazhu_ 50»""&1. usuldnf' d‘-k‘a— ﬂo““" tunl °€ h,q'h -
= J:-

_| .

'TLL Qe repcesmfj dle onneunt af I:qw

..“NL ,.wL#.(L_____ wcj _______;_”'E.pra_ﬂ'_"'_ e Hw i(jwf Sewra.

ot w&a(x_ Al rn{‘rm! ...ﬂ.@. ﬂu.. /{54.,-’-
Nfr-t,smfj mmg |c€,'ﬂ‘" wilain Fle
e wus M,..“ ........... He  tord complebely
ok of. ey pF fla, ___l_;gh..f. Eetseats. A

A mmu.u oo O <lnss B Ciruck fo Plow

ﬁ ResultsPlus

Examiner Comments

This response made a good attempt at matching the
components but did not mention a radiation detector,

e.g. a G.M. tube and went wrong in comparing processes.
This would be at Level 2, and scored 4 marks.
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Paper Summary

In order to improve their performance candidates should:

make sure that they have a sound knowledge of the fundamental ideas in all six topics

get used to the idea of applying their knowledge to new situations by attempting
questions in support materials or previous examination papers

show their working at each stage of a calculation

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

use diagrams to help them to structure their answers, for example in Q4b

read the question carefully and underline the key words, for example in Q5d “Explain,
in terms of forces.....as shown on the graph.”If the change in subject had not been shown,
this would have scored zero.The question directs you towards the graph so try to make your
explanation refer to all parts of the graph. There are labels on the graph which you could use in

your 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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