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Introduction

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

e controlling and using electric current

e static and current electricity

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 1 or 2 marks each and longer questions worth 3 or 4 marks each. The two 6-
mark questions were used to test quality of written communication.

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

e found difficulty in applying their knowledge to new situations

e found difficulty in analysing and interpreting data in graphical form
e did not show their working in calculations

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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Charge and current

Question 1(b)

This question provided a straightforward start to the paper, requiring the use of the
equation relating charge, current and time. The vast majority of candidates scored
both marks. Of those who did not, working was rarely shown. This removed the
opportunity of scoring 1 mark.

(b) The current in a wire is 3.7 A.
Calculate the charge that flows into the wire in 13 s.
(2)
Chame = CUrrEnk = BRAYALY
R Tx D = a4 .\ o
charge = ... ‘_\'%'1 .................... C

examiner comment

This response gives the correct answer with the working clearly shown.
Both marks were awarded.

"\ ResultsPlus
examiner tip

Always show your working, even in the simplest of calculations.
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Question 1(c)

In this question examiners were looking for statements about electrons being

transferred from the cloth to the rod, leaving the cloth with an equal but opposite

charge to the rod.

Most candidates scored 3 marks, mainly missing out on the ‘equal’ mark. Very few

scored all 4 marks.

(i) Explain how the plastic is charged by the rubbing.
(2)

hen. the (Aot ......&.q__cl,_._.p\o,:,k.ik x ub...,‘c,ocj..m.u..,,.....g.r..(.&.i.m b (Ceaded .
WU LOMSRS. O KL ONS fer..Of  Ch r(jEer\ﬂJ'f'oftI)Tha,ddrh# .
vy o mumn(s) Ao thavdastic. whita cases.i4 1o

\])51 VW
PROme. A (Munj edand. the pastic. s mch;tw
{ii) The cloth is also charged when it rubs against the plasti d as
J g plastic \‘Puj Jed ON emHan
Describe the charge on the cloth.
(2)

Ywe,
The dothois. odso Lh_u.f_%..e,.d....._.umm“p\mm._._.._qnd__._..do.’rh.._.{_wb__..&,w_. N

oA geodion. and Vonsger of e Myons, o the. ..
Qokh 3 Ve S.. g,\R.CMQr{S)’rO e plostic, vh Obkavms o

- pOSkiNg. Lh.ui_(jﬂ_..,,_..?)Qk.h....ob}g.u.___.o.btm'.ﬂ_ .aﬂ.._ﬁ_q_.uul__.h.d_..@pm.i’.t&.Ltnﬂ(Nf,

(Total for Question 1 = 8 marks)

examiner comment

This is a well-structured response which scored all 4 marks.
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Going downhill

Question 2(a)

In this energy transfer question examiners were looking for three ideas:
e a transfer between GPE and kinetic as Andrew descends

e a transfer between KE and thermal during the decent

e what happens to the energy when he has stopped.

Most candidates failed to score. About a third of candidates scored 1 mark or better
with only a very few scoring full marks.

Describe the energy changes that happen between starting and stopping.
(3)

BLN e SIONEs sy, 4R poene exygy. ok i had.
ak.. e Rp op e . wOUd o Qe ;. keoc
Ny . s e, MOWCL. As. WS dkuds. e Qguilit. 00 Groud,
oAb, WU Coube. (Lo . OnOlL Ay reALCue. SR ot @nevgly,
puk.. MOt oy 00 eyl kuwetic. Howewe, e te onte
oy, s eenr . enogy. .. 0en. o WO Frmed. (o ook
ey o his suit rubhag agause te gound. Alw,

examiner comment

Even though the word ‘transfer’ is not used, this answer was sufficient
to score all 3 marks.

Question 2(b)()—(ii)

These were straightforward questions involving the use of equations. The vast
majority of candidates scored full marks.
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Question 2(b)(iii)

This question tested the idea that force is proportional to rate of change of
momentum. It proved to be a good discriminator. The idea did not have to be formally
stated. The following examples show some ways in which full marks could be scored.

(iil) Andrew is not injured by the fall even though he was moving quickly.

Use ideas about force and momentum to explain why he is not injured.

Lo S

s /m;y U tn sl ik Botle
4/1 mm/m M[/agm.mﬁ? %/wt( wyvmé/aa A.;n

(Total for Question 2 = 9 marks)

examiner comment

This is a perfectly acceptable way of relating force to the time it takes
to reduce the momentum. It scored full marks.

(iii) Andrew is not injured by the fall even though he was moving quickly.

Use ideas about force and momentum to explain why he is not injured.
(2)

e S5 - o /2NN G bng O COL. N O

SOQ. o TW.. DKQs . G SIOCOGR...... O W
______ UOS.... ... L0 L @/4 8D UL DO CON...

(Total for Question 2 = 9 marks)

examiner comment

This is closer to the formal statement of Newton's second law. It also
scored full marks.
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(iii) Andrew is not injured by the fall even though he was moving quickly.
Use ideas about force and momentum to explain why he is not injured.

M%LMc’g ADMaAY UM @)

(Total for Question 2 = 9 marks)

examiner comment

This is a very good, well expressed response, which scored full marks.

Zj ResultsPlus
examiner tip
In a situation like this, write down the relevant equation:

force = change in momentum =+ time

then use it to construct your written answer.
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Motion and forces

Question 3(b) (1)

This question involved judging halfway between 2 and 4 on the x-axis then estimating
the corresponding value for velocity on the y-axis. A generous range of answers
between 11 and 14 were accepted.

Question 3(b) (i)

Candidates needed to take data from the graph to substitute into the equation for
acceleration. Most were able to do this successfully.

— 3
(i) Calculate the acceleration of the car when it is speeding up.
(2)
Accelerohon =Chonye Vel
___-_.___,_._—"
Time
Aceel = 20 = A
L=
S
acceleration = ‘4" SRR 11}

S
[N

ResultsPlus

examiner comment

This is a good example of working which is clearly shown. It was
awarded 2 marks.
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Question 3(b)(iii)

This question tested knowledge of units related to an equation and the ability of the
candidates to express their ideas clearly.

(iif) Explain why the units of acceleration are m/s?,

examiner comment

This response shows clear thinking and a logical progression to the
answer and was awarded both marks.

(iii) Explain why the units of acceleration are m/s?

examiner comment

This is a correct response which got there eventually. It was awarded
both marks.

examiner tip

Always read your answer through after you have written it. This is a
clear example of that practice being effective.

10
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Question 3(b)(iv)

Where candidates realised that the second distance travelled was not at constant
velocity, they usually went on to score all 3 marks by using the area under the graph
or the idea of average velocity. Unfortunately, this was rare with most candidates
scoring either 1 mark for the distance at constant velocity or zero marks.

(iv) Show that the car travels further at a constant velocity than it does when it is
slowing down.

M‘-‘flﬁyzokg 60 b m]s&uﬂu

};Eg - 20.
Deceleﬂrhnjz/z (20 )(2) ol

<pf N,

examiner comment

Ideally, this candidate should have written ‘Distance travelled at
constant velocity =...” and ‘Distance travelled when decelerating = ... .
However, what was given was clear enough to be awarded all 3 marks.
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Carbon dating

Question 4(b)

To gain full credit for this sketch of a decay curve, the axes needed to be labelled. The
label or the unit was acceptable. The decay curve had to be the correct shape and not
touch the time axis.

(b) Sketch a graph to show how the activity of a radioactive isotope changes with
time. - -

Use the axes below. Start your line from point P.
(3)

A holf W;\%'Ommd&

LITAVAR

2 alf lives povsseck

ResultsPlus

examiner comment

The y-axis shows the correct unit and the time axis shows the label and
the unit. The curve is the correct shape and is just smooth enough to
be acceptable. It does not reach the time axis. The other information,
to do with half-life was good but irrelevant here.

This response scored all 3 marks.

12
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Question 4(c) (1)

This question tested the understanding of the term ‘half-life’. Candidates were
expected to realise that 11 400 years was two half-lives of carbon-14 and then to use
this to calculate the activity in the comb when it was new.

A large number of candidates failed to score in this question and of those who were
awarded any marks; the majority scored only 1.

() Calculate the activity of the carbon-14 in the comb when it was new.
l1dog * S 200 = ) @)
0-5C x A2 V.|
AX AT &d-a
‘ activity = .o &A ............. Bg

ResultsPlus

examiner comment

This is a well-structured answer which scored all 3 marks.
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Question 4(c)(ii)

Candidates were expected to know how background count is dealt with in practical
circumstances. Responses that recognised the effect of background radiation on
readings and that the background reading has to be subtracted from the original
reading scored well.

The majority of candidates scored at least 1 mark, whilst almost a third scored both
marks.

(il) The scientist takes several readings of background radiation.

Explain why this is necessary to improve the accuracy of the investigation,
(2)

Lewese Beckgrond reclobion odds bo o peedny.
pen. Be conb B b rele e Cesbgabia. fose

examiner comment

This is a good example of a response, which was awarded a clear 2
marks.

Question 4(c)(iii)

Answers relating to the difficulties of measuring small amounts of radiation were
awarded the mark.
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Electric circuits

Question 5(a) (i)

This question involved the straightforward use of the equation V = IR for which the
vast majority of candidates scored 2 marks. The most common error for those who
did not was to use 0.06 A as the current in R.

(i) Rhas aresistance of 11 ochms.

Calculate the potential difference across R.

(2)
%mha‘“\ d\P-Fét"@’\ Ce =~ w  w eeg\ sStrance -
So a0 w Vo= 4.oyvu
potential difference = ... bf Mo Vv

examiner comment

The correct current is used and the working is clearly shown. 2 marks
were awarded.

Question 5(a)(ii)

This question tested the idea that at a junction in a circuit, current is conserved and
most candidates answered it correctly.
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Question 5(b)

Responses in terms of collisions between electrons and ions in the lattice or even
atoms in the metal gained full credit.

(b) Explain why the temperature of a resistor increases when a current passes
through it.
(2)

EJ&UJ»&’ o0 elechonS  colllde with. o4O

) PR, STLLUL  Uhon pasng
Oufcu@m fon LOMLI NG, TR QTN p. K. UkerQ M

L., OO CRRUR Fave.. (A RrQ(LFR |
CCMNRUTBIIAC  qJ TRy ouk O C’i--uwaﬁj
ML QNN G (y

17/ b

3 ResultsPlus

examiner comment

In this answer 'atom' was accepted instead of 'ion'. This response
scored both marks.

Question 5(c)

Candidates were asked to explain how LDRs and thermistors can be used to control
the current in a circuit. A Level 1 response would typically say that the light falling on
an LDR and the temperature of a thermistor would affect the resistance or current. A
Level 2 response typically gave the correct relationship between light intensity and
resistance for an LDR and temperature and resistance for a thermistor. A Level 3
response correctly linked light intensity, resistance and current for an LDR and
temperature, resistance and current for a thermistor.

Most candidates knew that the resistances of these components depended on light
and temperature and an encouraging number knew the correct relationship. Fewer
candidates went on to say how this affected the current. Errors occurred where
candidates did not express their answer as a logical series of linked statements.

16
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*(c) Aresistor is a circuit component.

Two other circuit components are a light dependent resistor (LDR) and a
thermistor,

Explain how LDRs and thermistors can be used to control the current in a circuit.
(6)

LYY TR qwcw&x\cmhmm coment W clm\mmnmﬂ“g N

fadadde. 50 feas. carmenr W How. wmv% wwaoled b

ccm .{ms

an DR A falls  cuhich macnd the ook mmmm angd.se..

A Neamdsiar.. 5. mwdmmw ....... o on LOR exesdr v Avpandtsan

SV
temparoiunt. . rathef.. thsmL@xr A hs . Hompesmiun 6 Ihe rﬁaﬁ»&hﬁ

(Total for Question 5 = 12 marks)

examiner comment

This response is presented in a logical, well-ordered way. It deals first
with an LDR and then with a thermistor. It is a Level 3 answer, which
scored 6 marks. The scientific terminology is used correctly and there
are only a few spelling, punctuation and grammatical errors.

examiner tip

In a question such as this, plan your answer so that it is in logical
steps. This will also help you to exclude information that is not
necessary for the answer.
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*(c) A resistor is a circuit component.

Two other circuit components are a light dependent resistor (LDR) and a
thermistor.

Explain how LDRs and thermistors can be used to control the current in a circuit.

(6)

(Total for Question 5 = 12 marks)

examiner comment

This candidate has the correct relationship for resistance in both cases
but does not go on to say how this affects the current. This makes it a
Level 2 answer, which scored 4 marks.
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lonising radiation

Question 6(a)

As expected here, the vast majority of candidates were able to state two ways in
which gamma radiation is different from alpha radiation.

6 Alpha, beta and gamma are types of ionising radiation.
(a) State two ways in which gamma radiation is different from alpha radiation.
(2)

rod iadwan A hffrank  from g

........................... ccrod  bekore  inkestasAng kb an okem.

examiner comment

Two clear differences are given here, penetrating power and ionising
ability. This answer scored 2 marks.

6 Alpha, beta and gamma are types of ionising radiation,

(a) State two ways in which gamma radiation is different from alpha radiation.
(2)

EGwnm., todlation &5 désseoent Stom alpha. Rolicitar

examiner comment

This response gives only one difference, to do with penetrating power
so scored only 1 mark.
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Question 6(c)

In explaining how atoms can become ionised by radiation, candidates were expected
to know that the radiation causes the atom to lose or gain electrons. The majority of
candidates scored at least 1 mark here with a large number going on to score both
marks.

(¢) Explain how an atom becomes ionised by radiation.

examiner comment

This clearly expresses the idea that the radiation causes the atom to
lose an electron. It was awarded 2 marks.

20
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Question 6(d)

In this question, candidates were asked to apply their knowledge about alpha, beta
and gamma radiation to an unfamiliar situation. Examiners were looking for an
explanation of the difference between at least two of the sets of readings in terms of
the abilities of the three radiations to penetrate materials.

The majority of candidates achieved at least Level 2 marks with a pleasing number
scoring full marks.

Explain why the readings in the three directions are different.

Enrua\a.. e

____________ [ s

Meha . padick o ane.. e:iopped 1:39 ... i ager...
of-.. M?ms_;_i.«u_____...___/_(go;-...c(.a dd LB dlirectons.. ...

examiner comment

This response correctly explains the differences between all three sets
of readings so is a Level 3 response which scored all 6 marks.

The reference to gamma as particles was not enough to lose a quality
of written communication mark in the context of the question.

1 ™
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Explain why the readings in the three directions are different,
(6)

Thare A more fadiation connng. fam e bk as .
e 4 o radicachive puce ot glasr thave and only.
. (08g A _comung fom Tne fonk ao e gas mudt. .
_be Stgping. ary altha radiation Thaough. Thase. c/.J

L lass radiakion. conung. fom. Metide. ad. frave .
hick aluminiam which mutt_be mm«y fh.a
bt a raciakon tom Coming thougn. Thawe Ly o lot.
- Inore. ragdiodion...comung.. ova g bacu betawe.
............ hak 4 where Tho m Jawwclrmwmmﬂud
___________________ Comzrg(%m

% examiner comment

This answer makes some unrelated points but does not explain why the
readings are different in terms of the type of radiation detected. It is a
Level 1 response and scored 2 marks.

22
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Summary

Based on their performance in this paper, candidates should:

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

e make sure that they understand the meaning of terms like force, momentum,
acceleration and velocity and that they use these words accurately

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

e show their working at each stage of a calculation and know how to tackle
calculations involving changing the subject of an equation

e 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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