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Introduction

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

The topics were:

e radiation in treatment and medicine

e X-rays and ECGs

e production, uses and risks of ionising radiation from radioactive sources
e motion of particles

e Kkinetic theory and gases

e 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
guestions, 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 (QWCQC).

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
guestions 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 or standard
form

¢ 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(b)(i)

The marks here were for collisions between the air molecules and the walls of the container.
As expected, the vast majority of candidates scored both marks here.

(i) The air molecules in the cylinder move randomly.
Describe how these air molecules exert a pressure on the cylinder.

) Iinder
Th air Mofecates collide Wik e C‘y
on Hs Y linder . This is tle pressure

(2)

and Crenle o SorCE

ResultsPlus
Examiner Comments

This does not talk about the walls of the cylinder but the
meaning is clear, especially with the mention of the force.
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Question 1(b)(ii)

This was a calculation about a gas expanding at constant temperature. The majority of

candidates scored both marks.

100 kPa.

loeokpe x (57 -

2\ CoOlkeps x 15

(CChp=

VAV AN

(i) The cylinder contains air at a pressure of 21 000 kPa. 4

The volume of air in the cylinder is 15.0 litres.
When the valve on the cylinder is opened, the air expands until its pressure is

The temperature of the air does not change.

Show that the new volume of air is about 3 200 litres.
P2 x U
.'C)CJFZ{JO\ x g

VA

\/z = §|/Sp [/ treP

olpe e JACOC .

ResultsPlus

Examiner Comments

A well set out response, finishing
with the statement that 3150 is close
to 3200.

(2)

ResuitsP

Examiner Tip

0
e us
Treat ‘Show that...” questions like
ordinary calculations. They are
usually used to make sure that a

correct value is used in the next
part of the question.
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Question 1(b)(iii)
This was a more challenging calculation, involving realising the volume was constant and

then rearranging the equation. Even so, more than half the candidates were able to score all
3 marks.

(iii) The cylinder is filled with air in a hot country and then taken to a cold country.

The temperature in the hot country is 305 K.
The temperature in the cold country is 278 K,
The pressure in the cylinder in the hot country is 21 000 kPa.

Calculate the pressure in the cylinder in the cold country.

I P
\'1 GJ \fz (PL

(3)

h 0

21,000 _ P,
505 278

zLO%2 x2n8= 1404836
305

pressure in the cylinder in the cold country = \ c[m'o {1%5(" kPa

ﬁ ResultsPlus

Examiner Comments

Good, clear substitution in and rearrangement of the equation,
clearly recognising that the volume does not change. Very easy
to follow and reduces the chances of making a mistake in the
calculation. 3 marks awarded.

___(Total for Question 1 = 8 marks)

Examiner Tip

There are too many figures quoted in the answer here.
It is good to remember that the number of significant
figures in the answer should be the same as in the
question. In this case, that is 3 significant figures.
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Question 2(a)(iii)

Almost a third of candidates could demonstrate their understanding of the term thermionic
emission with a similar number being able to score 1 of the 2 marks available.

Question 2(a)(iv)

Most candidates were able to suggest a reason for the vacuum in an X-ray tube.
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Question 2(b)

This very challenging calculation involved rearranging a complex equation and using
standard form. It was rare to see full marks for this question.

One of the most common errors was to confuse the upper case V for voltage with the lower
case v for velocity.

(b) The potential difference between the filament and metal target in an X-ray tube is
40 kV.
The charge on an electron is 1.6 x 107'°C and its mass is 9.1 x 10-*"kg.
Calculate the speed of an electron as it reaches the target.
(3)
| - :'.l ¢
T AV e \/
2
| , -9/ \ M A
flsfg ' o™ T b " (& W 40000V
2 i
S A
465y 152 4 xev =0 % x
2 : (
v o - [ X ]
_—-—'—"_-____"_—-"-"./-
‘J |l
4.6) 0
0 7
v gsane 0.4 -/
v HG 000000 4/
I
speed of electron=_ '/ (00 000  mys
____ (Total for Question 2 = 8 marks)

ResultsPlus
Examiner Comments

This response shows the equation, substitution and
rearrangement clearly and methodically, a good routine to adopt.
The velocity is evaluated correctly. 3 marks were awarded.

Q
Even though a list of equations is given at the front of
the paper, it is a good idea to learn the equations to

become familiar with them and not have to think what
the symbols mean. This would have been particularly

useful in this case, meaning that there would be less
chance of confusing V and v.
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(b) The potential difference between the filament and metal target in an X-ray tube is
40 kV.

The charge on an electron is 1.6 x 107" C and its mass is 9.1 x 10" kg.

Calculate the speed of an electron as it reaches the target.

(3)
—a
L6 % \OT % LOCCD = 6,1k 0% = KE
KE = \/2r~\v1
vz RE
\/7_ S
-\5
\{1' = b,k = \O '
F—“/.l\an\u\o_t\
v Lk 10t
v =\, 71 \Og e
speed of electron=__ |- 2> \O m/s
(Total for Question 2 = 8 marks)

A perfect response, even the number of significant figures

is correct.

ResultsPlus

Examiner Comments

GCSE Physics 5PH3H 01

9



Question 3(a)(ii)

Examiners were looking for responses to mention relative ionising ability or mass.

(i) Suggest why a beta particle will travel further in air than an alpha particle.
(2)

B }zﬂi@ ‘m‘tlc‘\& o Lﬁs—-& tn_c.s \C:;muv:ﬂ%mo}\{?\mf ) kLm
and. e Awetore B more EanEl:f‘ﬁ.‘tLLf“xg Jbecouse ko

ResultsPlus

Examiner Comments

This scores both marks for saying that beta
particles are less ionising than alpha particles.

Question 3(c)(i)

Responses in terms of a proton decaying into a neutron or quarks changing flavour were
acceptable. Some candidates who tried both explanations contradicted themselves so lost
some, if not all the marks.

(c) Some unstable nuclei decay by emitting - radiation.

(i) Describe the process of -~ emission,
(3)

n. B emision e o clawn quodk. . o nedkran becomes
o up qUoR. ord-ea—ele.ck e , e nauwtron caanges to
a..potan. and. an. eleCon 1§ anmimiked.

ResultsPlus

Examiner Comments

Both strands are correct here and the beta minus particle
identified as an electron.
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Question 3(c)(ii)
Here candidates had to explain that the mass number did not change but the atomic
number increased by 1.

(i) Explain what happens to the mass number and the atomic number of a
nucleus when - emission occurs,

(3)

T he moasy naeondoe s luctl o ak an Aar. 30me.. 0l Caisse
AT N W N G VL P T e B AY R AW a7 Q} Nk oD, and Pl okond
v kolal, Bt o s lonnie ‘é Ao lows. bkl LAk ons

|r)ux TR S ST N - WU C N SV G W CN= oW SV 5 W <1 W1 <8 3T Vi -

. ..h,uI Qb

(Total for Question 3 = 10 marks)

A} ol - (,71(.?&0»1 ( 4 | )

mas> = ol [:f'_:r.i-'.{/;m; )

Results*lus
Examiner Comments
An acceptable response for all 3 marks.
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Question 4(a)(iii)

Full marks could be gained for stating two of these three ideas:
e momentum is conserved
e kinetic energy is not conserved

e some kinetic energy is dissipated as thermal energy.

(iii) The collision between the bullet and the wooden block is an inelastic collision.

State what is meant by an inelastic collision,
(2)

o ealug wom Wsre MOMAF L (. Conterred )
_______ buk lenelie eaergay v st oy heal
_____________ _Sotmch Q"f S

ResultsPlus

Examiner Comments

This has all three ideas.
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Question 4(a)(i), (ii)

(i) The equation for momentum is not given at the front of the paper so this is a ‘Show that’
qguestion to enable candidates who do not score the first mark to proceed with the question.

(i) This requires the conservation of momentum and the first mark can be gained for stating
this. Those who did not go on to score all 3 marks usually omitted to include the mass of
the bullet in their calculation.

Collisions

4 (a) The diagram shows a bullet moving towards a wooden block.

170 m/s
0-U3ky 0€ky
bullet

wooden block
(not moving)

(i) The bullet is moving with a velocity of 170 m/s.
The mass of the bullet is 0.030 kg.

Show that the momentum of the bullet is about 5.0 kg m/s,
(1)

70 X0-073
e S_[ Lo&ufs

(ii) The bullet collides with the wooden block and sticks in it.
The bullet and the wooden block move off together.
The mass of the wooden block is 0.80 kg.

Calculate the velocity of the wooden block and bullet immediately after the

collision.
Motawiuid bep e = TSTTIVE PP ) 0 (3)
7oKL 0%
-.D:. 11:10..;; 0.0+ 0R=0%3
N 2 S
- V <
0-¢ X ) o Q’g ®
:Okc(nk .ﬁ_-l;\{ Vel
O-41
velocity = ... ol m/s

Question 4(b)(i)

%
Results#lus
Examiner Comments
Even though the layout is a bit jumbled, *‘momentum before =

momentum after’ is clearly visible and the working is correct
and leads to the correct answer.
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A very challenging application question, requiring candidates to realise that momentum
must be conserved and use the idea that momentum is a vector.

(b) An electron and a positron collide and annihilate each other.
Two photons are produced.

(i) Explain why two photons must be produced, rather than just one.

(2)

.................................. Mecaerduna. needs o ke consered., When an electmn
ond pokea Collide.. Hey e travells viey oppasile. dhtection. o He Snas...
.. Speed ecel Pador. monnenten. WQI@” Y. 2ero.. gxf f‘mdw&mﬂ Aewe.....

phol'mﬁ Yhee el oppm‘e oliteckions. ubw.lce.s Sure Masatahand.

Stavs ok 2200 ond U CongeNVe

ResultsPlus

Examiner Comments

This is a well structured explanation, worth
both marks.

Question 4(b)(ii)

(i) Calculate the minimum total energy of the photons produced when an
electron and positron collide.

Use the equation
E=mc?

mass of an electron = 9.1 x 10" kg
speed of light = 3.0 x 10°m/s

| 2X 9. %x10°¥ =182 1073° . .
| |82 X10-%0x(3 X109 = 1638 X\0°

energy = 1 b 38A . [ 0 -|3 )

(Total for Question 4 = 10 marks)

ResultsPlus

Examiner Comments

Methodical, clear and realised there were 2 particles of equal
mass involved. This scores both marks.
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Question 5(a)(ii)

This involved analysing and using some quite complex data about the inverse square law
and rearranging an equation. The most common error was to use the wrong value for the
area.

Question 5(b)(i)

This required candidates to estimate a value on the y-axis from a family of curves. Most
were able to do this successfully.

Question 5(b)(ii)

Candidates had to explain their choice of frequency of ultrasound for scanning organs deep
inside the body.

(i) Explain which of these frequencies of ultrasound can be used to scan organs
deep inside the body.
(2)

e ZMHBZ. hecamse it penelales fusmofr
Lo con frovel uctngdr Duroagh (bt Nesie’) by

Foalso. hod. e mghe st mencihy. ak. 45, han
e ofrs.. §o. we. (easl aumount. o heen. ablorbed
0 Wil prodmte begr unage of 1nsde body

ResultsPlus
Examiner Comments

This is a good explanation which does more than just repeat the
question.
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Question 5(c)

A comparison was required here between the uses of electromagnetic radiation in two
different diagnostic devices. One of these, an endoscope, was given but there was a free
choice for the second. The best responses identified the second device and both radiations
involved and went into some detail about the use of each device. Responses which involved
radiation other than electromagnetic failed to score.

*(c) Medical physicists have developed endoscopes and many other devices to help
doctors diagnose medical problems.

Compare the use of electromagnetic radiation in endoscopes and in one other
diagnostic device.
o (6)

{C;LO{,OS (0 }',és A% Vi) L’le L{ G Lk , (Mﬂf +ort (Lk( | 1 y1r1_(1(

)
'h\‘i.-j. '{..LL ‘L{ ‘;-'A« I:J :) A L’U-f\. Li & W ‘w-'-'l;fj ’{1 (& (28 €

: J
_f'! b ren /U (0,_\91\{/ {,:\(} Wt (Ao

!

Ha L;;\'QJ_ A -i_lH:E)L.QL-{ i_\LUE._ Casvt ey Tlag L!‘?U’f ok to an f.fb“f/’.".‘ff‘

WOt LOMS IR oA Aoz o 'g‘m""“f"“ Wk QJ/‘« o on (ol IT

Lalder

v £ }“ O f’:'j a5 fj"‘
dockors o ses. rual ~Gife \Mage, 0] flue 14ms of Tlee iv_r%i.ﬁiy.,. C el

!

} - - r , , . 4
MO, (:..-.TT(....Sg';.{y'\_r\.e.zm Wk .{.-kéc_-_-tfo_n@cxfuﬁc_ Mk ection d:)

)w:}mfx {:uctwmd)(wp e pnabont Wo on o todalile (<bly pd o0

Viy ful iy rofekd Greond Ham md dekcied by dotectou 2! T

| J

‘.‘-J_)}]-:}__:)_-l Je .'n_.-,f\"!‘-:)}_‘ ILL:‘t\LL:<‘ I -MJ N EJJ' (reake 'H;;l"f{y_‘./.l 'J, _,ft"q iAndl 7 Tl o ,i{/

an. ' L, _ *%E;%_X ). SOMpile A _'.')-__-‘j ! .i-__f(if.lc_ LAl stams o1k

wd Yo :.'Ti_-*r-(e‘_# N 42wt KL G "1:/',4:’ Ufeel Ep 0N (LD [ TOWwenry

T, { 4 flr, 2 21 & Y @4 § A 1Le 7 'l".l"r’ -‘U @l

. "‘/f LtE e [/7 ) - 7 (Total for Question 5 = 12 marks)

104 ’tf b0l Cline™ A ”‘ (L fo t‘.’u‘rt.é’#{ty el

)
J/ \ ResultsPlus
Examiner Tip
The candidate has identified visible light It is good practice to do as this candidate did
as the radiation used in endoscopes and and underline the key words before answering
as X-Rays in CAT scanners. There is then the question. It would have been better in
some good detail about the use and risks this case if the word ‘compare’ had also been
in each case. underlined as this is the command word of the
question.
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Question 6(a)(i)

It was pleasing to see that the vast majority of candidates were able to correctly label the

iris on a diagram of the human eye.

Question 6(a)(ii)

Most candidates were able to name two parts

of the eye involved in focussing with only a

very few being unable to score at least one of the marks.

Question 6(b)

It was good to see that well over half the candidates were able to score some marks in
using the lens equation, with many of them scoring all 3. It was disappointing to see that
some candidates did not even score the 1 mark available for substituting the values for the

object and image distances into the equation.

the lens as shown.

bright object lens

Calculate the focal length of the lens.

(b) A bright object Is placed 47 cm away from a lens as shown in the diagram.

A real image of the bright object is seen on a screen which is 20 cm away from

47 CM g 20 CM ——p Not to scale

screen

Examiner Comments

All the steps are set out clearly here,
making the work easy to follow and
reducing the chances of making a
mistake.

(3)
\ | \
— - T
k U \J
1 {
_.I" = — +
[E U3w Abe™
~= 0 -0
r -
| = o0 ~  |U.02%s
focal length= .. LA . C2ABS, .. cm
- 7
2//\

Examiner Tip

There are too many figures quoted in the
answer here. It is good to remember that the
number of significant figures in the answer

should be the same as in the question.
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Question 6(c)

This was a straightforward question in which candidates' understanding of some defects

of vision and their correction was tested. The best responses were well structured, logical
explanations involving the causes and effects, and a correction for one of them. Responses
which were not presented in a structured way often became confused or even contradictory.

There were a lot of excellent responses to this question.

,

*(c) Long sight and short sight are two defects of vision.

Explain how long sight and short sight are different from normal sight and how $

one of these defects can be corrected.
(6)

ﬂ nonmal adghd, the 2440 (BN Lomh.m%\'\ .....
NLEN... QJ\G’{ ff&\.n c{awpb rtmw Lonﬁj #Jﬂw( %n} ij:L
_Pwl it Lmo{ o ﬂow.s o pb&uh (\Q&.}l‘{n ’ff«w T'rus
Cen et edbhar ecamsst theo edoall is o vhend 30 e
vm%ﬂ 18 :po @ lCN.JlV’\{}D s Mﬂ& an. .‘:LL& Ctn 3. "'ELM..J\

(gas. o2 onnea. sk Yo Jff«m[ whak . e §hond s
S L.uixun ffé c».g:v{.p "'rml t‘[ LW»N.{ _______ ke Pt o cL cﬁ} paJl d\mj
%S L&, vatﬁm WCWM H/\-LU\ w—d&ﬂg&ﬂl N “m;;’ LO‘/\%
3ok RIS Pormud 82, i Prond . How nekico

\q&{,m.xu ‘L’L»LM Lonte, O tﬂﬂ.ﬁ " ','Eu L/\OMLELJ _________

L (on ke Loane ofed. (ua Oruce
(_(Zl'l m WL“(' LW{T | for Question 6 = 12 marks)

_t;%&_ﬂn\ ?”\& Mv\gi 1 tonmed on Ty ok AD..
TOTAL FOR PAPER = 60 MARKS

Plus

Examiner Comments

This discusses what each defect is with optical detail
and how long sight is corrected.
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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 five 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

learn the equations to make it less likely that they will confuse the symbols, as in
question 2b.
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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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