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Introduction

The assessment structure of unit 5 mirrors that of other units in the specification. The
examination consists of 10 multiple choice questions, a number of short answer questions
and some longer, less structured questions with synoptic elements incorporated throughout.

This paper gave candidates the opportunity to demonstrate their understanding of a wide
range of topics from this unit, with all of the questions eliciting responses across the

range of marks. However, marks for questions Q12(c), Q15(a), Q16(a), Q16(c), Q16(d),
Q17(b)(i), Q17(b)(iv), Q18(b)(iv) and Q18(c)(i) tended to be clustered at the lower end of
the scale.

In general, calculation and ‘show that’ questions gave candidates an opportunity to
demonstrate their problem solving skills to good effect. Some very good responses were
seen for such questions, with well-crafted solutions which were accurate and clearly set out.

Occasionally in calculation questions the final mark was lost due to a missing unit. Most
candidates understood the convention that in the “show that” question it was necessary to
give the final answer to at least one more significant figure than the value quoted in the
question.

Once again there was evidence that some candidates have problems in appreciating the
magnitudes of calculated values. Similarly, scientific terminology was used imprecisely and
incorrectly in a number of responses seen on this paper. In Q16(a) there was confusion
demonstrated between atoms, molecules, and nuclei. At A2 level it is to be expected that,
where candidates use such terms, they do so with accuracy.

Once again, there were examples of candidates disadvantaging themselves by not
expressing themselves using suitably precise language. This was particularly the case

in extended answer questions such as Q16 (a) and Q17 (b)(i) where candidates had
knowledge of the topic, but were sometimes unable to express it accurately and succinctly.

Some candidates did not spend enough time reading the question before they started

to write their answer. In question Q16(a) the majority of candidates simply gave a
description of the fission process, rather than targeting their response towards an energy
discussion. Similarly, if a question asked candidates to answer “with the aid of calculation”
as did Q18(c)(ii), then full marks will only be awarded if a calculation is included in the
candidate’s response.

Diagrams provide important means of communicating information and we should expect
A2 candidates to be able to draw diagrams to achieve this as in question Q12(c) in which a
labelled diagram could have gained both marks.

The space allowed for responses was usually sufficient. However, candidates should be
encouraged to consider the number of marks available for a question, and to use this to
inform their response.

Responses to the multiple choice questions were generally good with 5 of the questions
having 70 % or more correct answers. In order of highest percentage correct they were: Q4
(95%), Q5 (92%), Q9 (92%), Q3 (83%), Q6 (72%), Q1 (68%), Q2 (66%), Q10 (57%), Q7
(53%), and Q8 (43%).

Q8, which has the lowest percentage of correct answers, revealed a common misconception
amongst candidates. The correct answer was only chosen by a minority of candidates, with
a large proportion choosing incorrect responses. The question refers to simple harmonic
motion, which may or may not be damped. If undamped, total energy would remain
constant (no answer key), but this is not a condition of simple harmonic motion. In general,
none of the energies stated must remain constant, and so the correct response is B.
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Question11

Many candidates gained full credit despite their diagrams being poorly drawn in many cases.
It has been a feature of similar items in previous series that students tend to rush free hand
sketching and sometimes lose marks unnecessarily.

Candidates lost marks mostly because at least one of their added lines was in line with the
original, although nearly all had one peak above and one peak below 5500 K. Those who
used construction lines to help position their peaks correctly tended to score well.

On the same axes sketch graphs to show how the enussive power varies with wavelength
for stars with surface temperatures of 5000 K and 6000 K. Label each graph clearly.

Emissive power

Plus

Examiner Comments

This is a well drawn set of curves and gains 3 marks.
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On the same axes sketch graphs to show how the emissive power varies with wavelength
for stars with surface temperatures of 5000 K and 6000 K. Label each graph clearly.

Emissive power

Wavelength

Plus
Examiner Comments
This response gains a mark for one peak being higher and the other

peak being lower than the 5500 K curve, but the peaks appear to be
centred on the same wavelength and so no further marks are awarded.

Examiner Tip

Take care when sketching graphs - all essential
features must be correct. It may help to draw guiding
points to help you draw the curve.
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Question 12 (a)

Most candidates were able to make some attempt at this question with a significant number
gaining full credit. A common mistake was to forget to square the distances, giving an
answer of 9.75N kg, although quite a few candidates forgot to add the 36.6km onto the
Earth radius.

It was disappointing to see that only a small proportion of candidates used the ratio
method, although most of those that did got full marks. Perhaps teachers could encourage
candidates to attempt using ratios when solving problems of this type where there are
unknown quantities that cancel.

12 In October 2012, Felix Baumgartner completed his world record free-fall attempt,
jumping from just above the atmosphere from a height of 36.6 km.

(a) At the surface of the Earth the gravitational field strength has a magnitude of
9.81 N kg'. Calculate the magnitude of the gravitational field strength at the
position from which Baumgartner jumped.

Earth radius = 6400 km

g== U=—gqr gL
f Qi:i =S X614 00

R % T (jlrm._.._
9 x BV xpe N s~

PR AN
Gravitational field strength = 2 AN X 10 N !"E |
1

e e e

ResultsPlus

Examiner Comments

This response attempts to make use of ratios, but the distance
used for the initial height does not include the Earth's radius
and so the final answer is incorrect.
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12 In October 2012, Felix Baumgartner completed his world record free-fall attempt,
Jjumping from just above the atmosphere from a height of 36.6 km.

(a) At the surface of the Earth the gravitational field strength has a magnitude of
9.81 N kg™'. Calculate the magnitude of the gravitational field strength at the
position from which Baumgartner jumped.

Earth radius = 6400 km Fedix 's anansy = 30y
3)

oA
97 (€ IR GV D YA v b136.0xt0”
R B VS S R v T

- 3 -

= bHoolas Jobim . M A txlo (“3’ L

' E}‘-{ '}b 6 l'._m Gravitational field strength= . . ..

ResultsPlus

Examiner Comments

This response makes an attempt at using the field strength equation
to calculate a mass. However, the distance used is not squared when
substituted into the equation and so there are no marks awarded.

A

OO ResultsP

Examiner Tip

us

Check carefully for indices when substituting into equations.
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Question 12 (b)

Many candidates gained full marks on this question. Most lines were continued into the
centre of the circle, and a few lost marks by drawing radial lines that were not spaced
evenly. A very small number drew arrows pointing away from the Earth or only within the
circle drawn to represent the Earth.

Question 12 (c)

Many candidates lost marks by restating the question in the answer, ‘the gravitational

field is uniform” was commonly seen. Responses showed that many did not have a clear
understanding of the difference between gravitational field lines, gravitational field strength
and the gravitational constant. Consequently, some answers were very confused and did not
make sense.

A significant number gained the first marking point by appreciating that the height of the
jump was small when compared to the radius of the Earth, although it was rarer to see
answers going on to secure the second marking point.

(¢) Explain why the gravitational field can be thought of as approximately uniform over
the distance of the jump.
(2)

[/ funtp h ¢ fodfs o re fativedy.  Smal). . {stance 10
Comparson 1o Garth’s radiuwg  co there IS

Srall change. . . the. acavitatienap. £lvld. . S1TE0 3R
Whveh s tentibered  Approrimatefy Maiborm For

Apugyp dsrances  ffovn Fuarth’s Safface

ResultsPlus

Examiner Comments

This says enough to score both marks.

8 IAL Physics WPHO5 01




Question 13 (a)

The calculation was generally carried out correctly, but the assumptions were often less
clear. There was a tendency just to say ‘energy is lost’ with no further details. Candidates
should be aware that energy is never lost, although there is often a transfer of energy to
the surroundings which, unless taken into account, may lead to discrepancies in calculated

values.
13 An outdoor swimming pool is heated using an electric heater.
(a) The swimming pool contains 1.6 = 10 kg of water at a temperature of 12 °C.

the water to 20 °C. State any assumption that you have made.

specific heat capacity of water = 4200 J kg™ K™
BE = mexae

e l-6xin " x Fr06 x((20-12)+2%3)

=} (Le]
= 1 bXID ¥ 4200X 2B = -8 x10 T

Energy =

=

Assumption No Huiat (5”"‘)‘%) ""’ Aot o he M*‘*'Ltﬂvc&r? o

ﬁ ResultsPlus

Examiner Comments

The candidates attempts a conversion from Celsius to kelvin
after finding the temperature difference. This leads to an
incorrect final answer. There is no need to apply any conversion
factor if a temperature difference in being calculated.

A

ResultsP!

Examiner Tip

us

Think through the calculation before you start.
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13 An outdoor swimming pool is heated using an electric heater.
(a) The swimming pool contains 1.6 x 10* kg of water at a temperature of }2 °C.

Calculate how much energy an electric heater must supply to raise the temperature of
the water to 20 “C. State any assumption that you have made.
I e il o

specific heat capacity of water = 4200 J kg K™’
(3)

o L XN T

Energy = ...\ ?"LX\UN'J‘ B

Assumption ... l\,h:.wo.& . {V\ﬂ!“ﬁ’v‘ RS Y < W

ResultsPlus

Examiner Comments

Once again a temperature difference has been "converted" by
adding 273 K. In addition the assumption does not gain a mark,
as we are not told where the "lost" energy goes to.
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Question 13 (b)

This synoptic question based on theory from unit 2 was generally well answered. Most
candidates obtained a correct answer with only a few losing marks due to an incorrect

conversion from seconds to hours.

(b) The electric heater runs from a 230 V supply and takes 30 hours to supply 0.55 GJ of

thermal energy.

Calculate the current in the heater.

[ ERVAY
Cexn. 223 ax T X 102000 a

- AT X N | = A

{3)

(TN TR X T 3 S
oSSm]) - S SR

1 e = 8 2ant g

=k

W EOOOS

— Ly

2:2X\0 N

Current

ResultsPlus

There is a power of ten error here, as G (giga) has been

incorrectly replaced by 10%2,

Examiner Comments

ResultsP

Examiner Tip

Learn the power of 10 conversions for the standard SI prefixes.

us
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Question 14 (a)

This was a well answered question with most candidates making correct substitutions into
Wien'’s equation to obtain the correct answer. In a small number of responses the decay
constant equation, | =In 2/ t, , was used. This tends to suggest that not all candidates are
familiar with the equations provided in the question paper.

14 Proxima Centauri 1s a red dwarf star about 4.2 light years away from the Earth with an
average surface temperature of 3,04 x 107 K.

(a) Calculate the wavelength 4 __at which peak power emission from Proxima Centauri
OCCUrs,

[ Ameax < 2.99¢ x| 0
s 3 _3
K may . - 1:¥9¢ «0 . q S3vlo
ow x| 03 3 ¥l -7
’ §.6% ¥ ©

Examiner Comments
This is a correct calculation, but the units are omitted from the final answer.
A

Examiner Tip

Always check units for quantities that you calculate.

14 Proxima Centauri 15 a red dwarf star about 4.2 light years away from the Earth with an
average surface temperature of 3.04 < (¥ K,

(a) Calculate the wavelength A

at which peak power emission from Proxima Centauri

OCCUrs.

I
_wa = f"‘l’ r\wm - ‘;";3”9}
,{mﬁf - inl

LM xlo”

ﬁ ResultsPlus A

. . . »

mEx

Examiner Comments

An incorrect equation has been used. Either the
candidate remembered the equation incorrectly,
or they selected the wrong equation from the list
in the question paper.

Examiner Tip

Us the equation list as an aide memoir
to check you have the correct form.
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Question 14 (b)

Both parts were consistently well done, although there were some candidates who obtained
incorrect answers as a result of forgetting to apply the required powers to r and T when
performing the calculation.

(b) The radius of Proxima Centauri is estimated to be 3.2 x 10°m

(i) Show that its luminosity is about 6 x 102 W,
(2)

=i X jﬂ
(1) When measured on the surface of the Earth the radiation flux from the Sun is
1.38 x 10 Wm™,

At a point in space the radiation flux from Proxima Centauri also has this magnitude.

Calculate the distance of this point from Proxima.Centauri.
.?_ (2)

|+ 380 “f’s o —‘f'—’(-“’—

L I€600 77973 Ry

Distance ff{ 9 G ??6173””7

Examiner Comments

There is a calculation error in part (i), although the "use of
equation" mark is awarded. Part (ii) is correct, so full marks here.

Examiner Tip

Check that you have carried out all of the numerical
processes that the equation demands.
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Question 15 (a)

Many candidates referred to red and blue shift and attempted to phrase the answer in terms

of the expansion of the Universe. A significant number of candidates seemed to think that
the effect is caused by distance from the observer rather than relative speed, hence their
assertion that the effect is due to X being further away than Y.

Some who attempted an explanation of the Doppler effect without direct reference to
Doppler tended to give answers which were too vague to gain any credit. Nonetheless a
significant number of candidates managed to gain both marks for a reference to Doppler
shift and appreciating that X was moving away and Y towards.

(a) When the rings are observed from the Earth, sunlight reflected from X is found to
have slightly longer wavelengths than sunlight reflected from Y.

Suggest a reason for these observations.

(2)

iy e —
Tve Dogpuw eifecy SYates fwal Y= ﬂ ______ LSk Aok X gfeatee e oab Yy

LI (el feom ¢ vos o seatlee an ..8e a'éhﬂ- ¥ Ming ey From g
o8 W vimas gpim ha Rt o, TS oG bewieds WS

ResultsPlus

Examiner Comments

This response scores full marks.

(a) When the rings are observed from the Earth, sunlight reflected from X is found to
have slightly longer wavelengths than sunlight reflected from Y.

Suggest a reason for these observations.
(2)

X __fti; owr Yo LL5 gy A
*rcu mles Ak O M@VWQ
ﬁ- &“&JHUQCA LU

ResultsPlus

Examiner Comments

This response scores no marks. The candidate makes no reference to
the Doppler effect and is confusing relative movement with distance.
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Question 15 (b) (i)

This was well done. A few candidates mistakenly opted for a centripetal force equation, but
otherwise good solutions were seen.

(b) A rock of mass 2500 kg, in one of the rings, is orbiting at a distance of 1,75 x 10* m from
the centre of Saturn, The rock has a speed of 1.45 x 10* m s as it orbits the planet.

(1) Calculate the time in hours the rock takes to complete one orbit.

(3)
Newy . FEmoe =500 Y.
o T = 2500 ﬁ(ﬁ* Sxig’ L= 000B.60 . A9A5LLs sXmlS
Qe=0c W15x10® 608 > 1hud
__ \.'9 Zﬂ;_ fﬁv‘f’ ’-ﬂf Yot Qtrr» igm)u 151(33) '?S% SRSl

T N A5«

NT=8C o 1= 1262, 35ANau($
N "‘a - Time for one orbit=_ . j- 36?3 q ... hours

T

ResultsPlus

Examiner Comments

In this response the candidate makes a relatively common error
of converting the time into seconds incorrectly.
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Question 15 (b) (ii)

This was well done.

(i1} By considering the gravitational force acting on this orbiting rock calculate a
value for the mass of Saturn.

diet 2Lee (. 051'16'*) Q (..;‘ %Sec
o

M ﬂlﬂtlo) XQ 75:{[0”1

L6 G?x\ﬁ

M, ‘l §5y

Mass of Saturn = qu X '.O‘lq % .

PA . __ L
<d ResultsPlus 4 ResultsPlus

Examiner Comments Examiner Tip

The candidate has re-arranged the equation
incorrectly. They cannot score a "use of
equation" mark, since they are substituting
into an incorrect equation.

Substitute values before re-arranging equations, as a
substitution into an incorrectly re-arranged equation
will not be given the "use of equation" mark.

LR . [l ] . [ . . - - e, 3 L '. " — o
(i) By considering the gravitational force actmgﬁl{thls orbiting rock cafcotate &
value for the mass ot Saturn,

(3)

e M= Vo
G,
CI 45 xloOXC' 7S Xk@g) -G &) exlo’l@
6.6F >107 "

ng
Mass of Saturn = . c& ¢ C" &-K \o

oO ResultsP!

Examiner Tip

ResultsPlus

Examiner Comments

This scores 2 marks out of 3. The final marking Always check the units for quantities that you
point is not awarded, since the unit is omitted.

calculate in a question.
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Question 16 (a)

As fission is a GCSE topic it may be the case the candidates have not moved on in

their thinking after revisiting this topic at A2. The majority of candidates simply gave a
description of the fission process, rather than targeting their response towards an energy
discussion. Quite a few candidates referred to atoms / molecules rather than nuclei, and
many of the responses seen referred to mass difference and binding energy but with
insufficient detail to meet the marking criteria.

This was a QWC question, and some candidates lost out of full marks as a result of
disorganised, poorly worded responses. Many used "decay" instead of "splitting" of the
nucleus or did not distinguish the relative sizes of the larger and smaller nuclei.

*(a) State what is meant by nuclear fission and explain why energy is released during the
fission of a nucleus such as uranium.

'y
1)

Nuclzarn froian. .. 4 e /yuu;y Jf o A ot cduts.. af

P NP, ;&ﬁﬁrrmﬁ%}? dom. B v Fran ot lerrent. .

A .. 00t .. oTtn.,. Ord....de M. consca.. .

M%

"y
/zl ? Adé
*.Qﬁﬂ . &

ResultsPlus

Examiner Comments

There is very little detail supplied in this
response, and no marks were awarded.

ResultsP

Examiner Tip

us

Be specific and use technical terms wherever possible.
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Question 16 (b)

This question was well done by most candidates.

(b) A sample of coolant from the reactor contains 1.2 = 10" nuclei of sodium-24.

Calculate the activity of this sample when it is first removed from the reactor.

decay constant of sodium-24 = 1.3 x 107 g

-5 )3
e = AN 434C s 2B e,

Vo4t

(L

e o i b
- L SEx Oy

ResultsPlus

Examiner Comments

This response scores full marks.
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Question 16 (c)

Many candidates gave the property as ‘able to absorb radiation’. This is what the shielding
needs to do but it is not a property of a material. Lead was the most popular answer seen,
although concrete was also frequently seen.

Question 16 (d)

This was generally poorly answered, as it was difficult to find a comparison of the same
issue. Often a relevant factor was given for one process that was not contrasted with
reference to the other process. In describing the merits of fusion reactors it was as if
candidates assumed that the properties of fission reactors needn’t be stated as they could
be taken as read.

The fact that more energy could be derived from one or other of the reactors was a popular
response but not credit worthy in the context of this question. Some answers claimed that
hydrogen is a renewable resource, whereas uranium is non-renewable. The use of the terms
renewable and non-renewable in this context was not accepted.
{d) Many governments are funding research into replacing fission reactors with fusion

reactors. Suggest why. '

',
| )

CRusslen g1 elds wove. N2y o

The fwel Sore Qusyton s \ydrog@i

WOV T i v ved ’ Lo MR Yeres ’-};LS’&%W
L R TR

waad, a nololve \wixe Seuv© @ i for Questim"ljlﬁ = 9 marks)

ResultsPlus

Examiner Comments

Although quite poorly expressed, this response says enough to gain MP2.

(d) Many governments are funding research into replacing fission reactors with fusion
reactors, Suggest why.

Uranivm. S@ped—=are non-tensnable yvesouscce. ... Fisan. . produces

hasw’al mmy—maﬂ radioackve. Jsolopes. . whleh. ere diffudt 1o

Stove .. These isolapes . ;. somnelmes, have a very fz:ri-*;n hak-Life. .
OV

A
Examiner Comments Examiner Tip

Like many responses seen, this concentrates Plan your answer to a question like this before
on fission and makes no reference to you start to write. Planning your response will

fusion. Similarly, responses which only help you to write your answer out logically and
referred to fusion were also seen. with a minimum of omission.
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Question 17 (a)

This was a well answered synoptic question which used ideas from unit 1.

Question 17 (b) (i)

This was not well attempted generally. There were some very superficial responses seen to
this question which did not get to the real physics of the situation at all. Candidates often
appreciated that the volume decreased and that KE or speed increased. However, they then
failed to mention rate of collision, momentum change, or collision with the walls of the ball.
Instead they went on to use the gas laws as an “explanation”.

*(i) Using ideas about molecules and momentum, explain why the pressure of the gas
increases.
{4}

onan e ball hits The. Groundl , Fha. . ol comprene.
ﬁeaiuahj_ VOLurL g o ball. _and ﬁéaf' enegpy {Jﬁa{hcd
dumﬁ; JWW Lolewsiea. ... e &15?67 Srond b
hoot...apd .ol wiove. fsler . ollicling. e re...feguartty.. with
tho... saalls_4f. ho ol 88" F* Wokeon wiciessinr—bame-sere
ard . as . He volume % boll . glacratser. molecoles.  collich. 1o

hagronty.
ﬁ ResultsPlus

Examiner Comments

This answer scores the first three marking points, but
fails to link the collision rate with an increased rate of
change of momentum (and hence force on the walls).

A

Examiner Tip

Read through your answers to ensure
that what you have written makes sense.
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*(i) Using ideas about molecules and momentum, explain why the pressure of the gas
increases.

(4)

€= fYam. o Ehe oomeotom nceases

A e s 2 kT whaon @aEes . oa. \0Gease 19
q ,

o Mnefe enangy . ko W

........ PY =T 0 osume (Hisoon et gas s the molLuy

L EWICT. L nGreases., Sempuentore. become). VAgNer,

WA Cesulls 1n, anN \nceaze 1 PreSSumR |
g Momentom, increosex 03 The packiclen
goin velouly Tt is 0N Lelost ¢ OUWAR 0

% ResuitsPlus

This response adopts an approach of putting down as many
things as the candidate can think of which might possibly relate
to the situation. The reference to an increase in the kinetic
energy of the molecules is enough for MP1 to be awarded.

A

OO ResultsP

Examiner Tip

us

Always base your explanations on physical principles.
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Question 17 (b) (ii)

A common issue here was the assumption that the volume remained constant, even though

most candidates had already identified that it changes. There were also responses with
temperature substituted in °C rather than K.

(i1) Calculate the temperature of the gas inside the tennis ball at the instant the tennis
ball is stationary during impact with the ground.
(2)
SR " R W ¢ ST b i 1.4 L= X . = S
Ta T T =4 10%
JAFxien L amamet o Ta2 2004 C
Ta 0
Temperature = .22 "¢'C
ResultsPlus
Examiner Comments
The candidate has used the correct equation, but temperatures
have not been converted into kelvin.
(ii) Calculate the temperature of the gas inside the tennis ball at the instant the tennis
ball 1s stationary during impact with the ground.
(2)
e, ;...F; ? Ta= %'T"
T T"a Aol
2 \ATx03x3A8  AamK.
LA~ o3

Temperature = 0¥ By, 24 °C

+IUS

Examiner Comments

In this response the candidate has assumed that the volume
stays constant, and so they do not score any marks.
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(i1) Calculate the temperature of the gas inside the tennis ball at the instant the tennis
ball is stationary during impact with the ground.

PV = NET

[323' fdaffd?' Imﬂ' [T — 1 i3 Y'M?i.@}'ﬂ‘nld i e e e
e = =T - =

— 43 - T T = Teixwsns =136y

Temperature = 21 1 K

ResultsPlus

Examiner Comments

This response uses the ideal gas equation and scores full marks.

OO ResultsP

Examiner Tip

Use the standard equations given in the specification and
listed on the formula sheet at the end of the exam paper.
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Question 17 (b) (iii)

Many candidates were able to calculate the value of N correctly. Once again a common
error was to use Celsius instead of Kelvin for the temperature in the calculation. The latter
part of the question proved to be less well answered with candidates finding the change

in KE of individual molecules but then forgetting to multiply by N to find the total change.
Having used 3kT/2 correctly to work out the energy of the nitrogen molecules at the higher
temperature some candidates simply subtracted 1.42 J, the kinetic energy of the tennis ball
just before impact, to obtain the change in KE, instead of repeating the calculation for the
lower temperature.

(iii) Show that the number of nitrogen molecules inside the tennis ball is about 5 x 10*' and
hence find the change in total kinetic energy of the nitrogen molecules during the impact.

PVs= NgT

H(M220*)x 163 = N % WD =2 x [20+ 31)
Beot lw!
=INZ 4.8y W ™' melecwles |

. . 3 I -3
Lhunﬂe. iﬁ‘ktnehc, E.ocw_:ﬂ - k &T - 2k I-}'i‘y.iC' x [léﬂlt};’

T lagaxie” =

JChange n fetal kinekin @nerqys 1242w 10~ x 4/ FLx 6w = g, €¢qq I

Change in total kinetic energy = . #-%&& 5993

This is an example of a good response, gaining all 4 marks.
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(iii) Show that the number of nitrogen molecules inside the tennis ball is about 5 x 10** and
hence find the change in total kinetic energy of the nitrogen molecules during the impact.

1

pN = N T
\
N LY Aal ~ e
<\ AT BPF< 0D

- S WP

peabe oo b=y

Change in total kinetic energy

ResultsPlus

Examiner Comments

Although this candidate appears to have substituted into the
ideal gas equation, their value for temperature is not one that
is given or which can be derived from data in the question. In
addition they have written down the "show that" value. Had
their temperature been correct, they would not have gained
MP2, since answers to "show that" questions must be given to
at least one more significant figure than the "show that" value.
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Question 17 (b) (iv)

This was not a well answered question with many candidates failing to distinguish between
the kinetic energy of the ball and the kinetic energy of the molecules of the gas within it.
Many candidates thought that the change in KE of the molecules identified in (iii) would give
additional KE to the ball so that it would bounce higher. The correct interpretation was not
seen as frequently as might have been expected. Even when candidates appreciated that
there is less KE for the ball, and hence a smaller bounce height, there was often not much
stated in addition to be able to award MP2.

However some candidates did realise the difference between the two aspects of kinetic
energy in the question and described the “change in kinetic energy” as the way in which
some of the kinetic energy of the ball is initially dissipated.

(rv) Explain how the change in total kinetic energy will affect the bounce height of the
tennis ball.

[
—
&

;
Lcm.ﬁs‘q '[m l.u]:fllx Llﬂi’!‘\c rrm%j »L*li ‘*E:rumf

A

" F s i | / 'p,
Acdredl | Sorwe ’I.m*-u ft«-_l'&\] f‘f’rm-v-u 1hg ksnei'c Jc-wﬁ o fhe

_’E" f\eode [_.'.:uh.:k L@c;}(ql

(Total for Question 17 = 14 marks)

ResultsPlus

Examiner Comments

This response includes just enough detail for both MP to be awarded.

(iv) Explain how the change in total kinetic energy will affect the bounce height of the
tennis ball,

R Kinehie. €nenrgy. =.mak

» ! ' s i i . I o by A
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Examiner Comments Examiner Tip

This was a common answer, with the two types of kinetic
energy being confused. The candidate concludes that the
ball will bounce higher due to a gain in kinetic energy,

Read through your answers to ensure

that what you have written makes sense.

which would appear to go against sensible logic.
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Question 18 (a) (i)

This question was generally well answered. Many candidates knew that random meant
not being able to say when a nucleus will decay or which nucleus will decay next. Some
penalised themselves by using atom/molecule/particle instead of nucleus.

Candidates may be trying to explain something in their own words where a standard
definition would be entirely appropriate here.
(a) The decay of polonium i1s said to be random and spontaneous.
Explain what is meant by a decay that is

(i) random

It s 'W\*-P@-Mwlhij. dro.. Aoz, bahictho  velocude. | Ll

ResultsPlus

Examiner Comments

The reference to molecules here spoils
what would otherwise be a good answer.
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Question 18 (a) (ii)

As for part (i), this was well answered, although there were a few more responses confusing
random and spontaneous here than there were in part (i).

(ii) spontaneous.

(1)
FL o cen  detey b cng P fL o wapre deciidle

Bk

ResultsPlus

Examiner Comments

A small proportion of responses seen
linked spontaneous with unpredictable.

Resultst

Examiner Tip

us

Learn the definitions of standard terms
that occur in the specification.
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Question 18 (b) (i)

This was well answered by almost all candidates.

Question 18 (b) (ii)

This was generally well answered, although some candidates used mixed mass units which
led to the final answer being incorrect.

Question 18 (b) (iii)

Part 1 was generally well answered. Many candidates realised that momentum was
conserved and that the initial/final momentum was zero.

In part 2 many candidates were able to use the fact that momentum of the lead nucleus
was equal and opposite to that of the alpha particle. Some did not realise that the masses
could be expressed as 4u and 206u which made the calculation straightforward. Some
candidates used the mass of polonium instead of lead to find the speed of recoil of the lead
nucleus.

(1) Explain why the lead nucleus recoils during the decay.

Pt 1 L7
"".-.HQ ‘Li'\z el AL '“‘rj ‘rlr{ w&é : A0y .;’ip i)
. b [} - L _‘ - JJ E: 8] LY« PN
]

O . ik .ﬁr'dgi_:' .-}{:f veew RS T, ;r VLSV & THL Wiy

afte- the dagay sheaa| | b & e  Fhe  particles

~ N A @ Br o " ool .
Wkl t -,Ij ﬁ_-‘ 47 A = fe 4 "ﬂ""\{ L@ pr } -\_,\_\.]\,a‘_“ 5 i’.l‘-(‘l.! v

1(:” $lo phal T!D:G*

(2) Calculate the speed at which the lead nucleus begins to recoil,

| ERY FaD

y éMG? x 6 CA fr"‘ = 206t\6qAC p ko
V= 3 fzf;ff}g..h_ . -
5 -
Speed = .. 1410 ms
ﬁ Results#lus

Examiner Comments

The response is worth all 4 marks. The candidate has converted
from atomic mass units into kg, although the conversion cancels
and is therefore unnecessary.
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(1) Explain why the lead nucleus recoils during the decay.
ﬂﬂ’f?wg/}z’oﬂ Beeuls . 'ﬁ/fj;\u FMLLC/L(’. c:«:/

,«Q@:dezaiza - @://avﬁag(

(2) Calculate the speed at which the lead nucleus begins to recoil.
Mars o f'_ Phk= (2}

AL AT . O X X

T8 210 Ry
N.= .. K & Soxio” 2
e e
2x3H2x "Vpeed=. . 2« Q5K106M1|

ﬁ ResultsPlus

Examiner Comments

This response scores no marks. The idea that the nuclei recoil
due to electrostatic repulsion was much less prevalent that
the last time that a question similar to this was asked. The
calculation in (2) is based upon the wrong physical principle,
and therefore scores nothing.

Examiner Tip

Try to relate questions to theory relevant to the context.
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Question 18 (b) (iv)

This was a poorly answered question with quite a few responses on completely the wrong
track with references to ionising capability/charge/stability/binding energy.

Of those scoring MP1, most did not link greater velocity with v2 for MP2. Technical language
was a problem for some, with "lighter" being used instead of “less massive”.

(iv) Explain why most of the energy released in this decay is transferred to the alpha particle,
(2)

Tha. B pormcia . Lo, dmesdk S Hmeos

ﬁ ResultsPlus

Examiner Comments

In this response the candidate refers to the alpha particle being
52 times smaller than the lead (nucleus), although it is not clear
that it is the mass that is smaller. In any case there is no link
with the greater speed, and so MP1 cannot be awarded.
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Question 18 (c) (i)

This was a straightforward question, although some candidates were confused by what they
had to do.

Instead of using the values given some attempted to find the number of moles. Some
candidates also included the decay constant in their calculation.

Question 18 (c) (ii)

Not all candidates followed the instruction given in the question to “explain, using a
calculation in your answer”.

Of those who did, the calculation of the half life was generally well done. However, not many
answers made the link between half-life and activity or power in the explanation.

(i1) This sample of polonium would net be suitable to provide energy for a period of
several vears,

Explain why, using a calculation in your answer.
A _'_E-.&__'z_ =5 L | 4
= , - | -

T\LE hdf '\&i’. is .3 herd J ‘Fzﬁs £l v b o eal, o
oNEY  seveval Gy €avs e aq,H-alliﬂﬁ wettdol.  d eedfzse , vek
rfavtaﬁua) a«f’#fdf:&i EUCg Y.

ﬁ ResultsPlus

Examiner Comments

This response has gained the first two marking points as, although the
substitution is not shown, the half life is correctly calculated. There are
problems in awarding MP3 since there is a reference to energy rather
than power and activitely rather than activity.

A

Examiner Tip

Be sure to select and spell technical
wording with accuracy.
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(i1) This sample of polonium would net be suitable to provide energy for a period of
several years,

Explain why, using a calculation in your answer.
(3)

e 38 becavse exeG\ vy, KN ENecavy
chﬁm CE’@ be comes tmo \We Pnd o

a el
Y is oY suidable S sovera) 4eals.,.

ﬁ ResultsPlus

Examiner Comments

There is no calculation here, and so the response cannot score
any marks. If there had been a calculation included, MP3 would
still not have been awarded as the candidate refers to too little
energy rather than too little power.

A

OO ResultsP

Examiner Tip

us

Use technical language carefully in answering questions such as this.
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Paper Summary

In order to improve their performance candidates should:

Ensure they have a thorough knowledge of the physics for this unit,
Read the question and answer what is asked,

For descriptive questions, make a note of the marks and include that number of
different physics points,

Show all their workings in calculations,

For descriptive questions, try to base the answer around a specific equation which is
quoted.
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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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