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This paper aims to test the candidates' familiarity with practical techniques and procedures and it

is expected that they will have completed a variety of practical tasks during their A level course. It
also aims to provide progression from the AS Unit 7 and as such will often include more technological
apparatus such as the Air Track in question 2. The techniques demanded by the questions should be
practised using basic equipment and it is unlikely that candidates with limited practical experience
will score very highly on this paper.

The paper is a written alternative to practical work and in writing the questions there is a deliberate
attempt to align the assessment with the Unit 6 criteria which are shown on the coursework marking
grids. It is likely to be helpful to read this report and the mark scheme with the criteria to hand to
understand better how the assessment tasks are put together.

This paper follows the format of the first paper which was sat in June 2010 series. Candidates
showed a broad familiarity with the tasks set and each mark was awarded to some candidates and,
equally, each mark was not awarded on occasion. The questions provide a ramp of difficulty with

a long question at the end which involves some planning; this is a new activity at AS and so some
development of these skills is expected at this level. The questions are written to take into account
the fact that candidates might not be familiar with the specific apparatus and that English might not
be their first language.
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Question 1

This question was very well done by almost all the candidates with many scoring full marks and it
presented a relatively easy start to the paper.

The aim was to show the use of a high precision balance in finding a volume to a higher precision than
by using a measuring cylinder. So there was a lot of emphasis on significant figures whilst the powers
of ten needed looking after as well.

(i) Use these measurements to calculate the weight of water in the cylinder.
(1)

4.1408- 22308 ) o3 A/

Weight of water = l 3"'0 z’/U e

(ii) The upthrust U on the key is given by
U=Vpg
where V is the volume of the key and p is the density of the water.

Calculate the volume of the key.

\% 0.024

D\ -'?J_ S o x$e T 2- 49 lo_b .W.H’.‘.g .

Examiner Comments

The candidate sets the work out in a logical fashion. The answer starts with

the equation needed and then this is transposed before substituting in the
numbers. It would be even better if the numbers had their units in the equation
too.

There is no need at all to include the number 1000 since this is in the question,
as are the units.

Examiner Tip

Start your answer by writing out the equation you
think will help you get your answer.
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(i) Use these measurements to calculate the weight of water in the cylinder.
N

L weitkr of woter = 4 ihof - 205 = bty (Jiohn

Weight of water = /7/05/\/ i

(i) The student now suspends the key in the water and notes that the balance
reading increases to 4.1671 N. Calculate the upthrust.
(1

whrust=4 1611 = 4: 1408 = 00263 N

Upthrust = .0 oXNIN

(ii) The upthrust I on the key is given by Lt us
U=Vpg Examiner Comments
where V' is the volume of the key and p is the density of the water. Here the candidate shows a good grasp of
Calculate the volume of the key. what is need_<_ad with t_he working clearly
2) shown. In b(ii) they divide by their value
_ U - 0.02b3 = Lbd XJ‘D-"’ ma for the density, which is preferred. They
V. TP3 T g xRy . . would not be penalised for using 1000,

given as a ‘show that’ in part (a).
- : : The data is to 3 SF and so the final answer
Volume = 216%% {PT.‘.?M.B... should be as well, hence they lose the final

........... mark_
& v

(iii) She measures the mass of the key on its own as 9.38 g,

Calculate the density of the key.

. P 8xpe .
= B = _“"__zubw?b = k[ kf]"‘.’ 3

Density = '}5 &7 k‘j m” B

Examiner Tip

Only use as many significant figures (SF) in your
answer as there are SF in the data.
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Question 2(a)

This question asked about the theory behind momentum conservation and expected a response that
mentioned the absence of external forces. This was not done well, many candidates discussed energy,
possibly thinking about an elastic collision even though this is not the case here.

(a) Using an air track reduces friction on the trucks. State why this is important in a
momentum conservation experiment.
. (1)
- . i tevoehing
wreln 15 an. external Sfovee tor. _z',-(gn,rgs_/m aF tru ok R

wi. B.. For momentum. fo. be conserved, Heve. . Aowld. be. no. net

oL le ] Ao
\leX el movee.  avdir. on. e Shstem  tccording. fo. He. windspel of
acery ﬁemw'g o promenttin,

us

Examiner Comments

This shows the right idea.

(a) Using an air track reduces friction on the trucks. State why this is important in a
momentum conservation experiment,
()

ﬁl.‘u‘f{é«‘j s _ [6‘\.? [ 10 L’Ié‘ﬁ-‘{ or du_;’-‘ 4r“ rr((_E 'g..-'__v! rn'_ow;:- fu_.‘.,-t Con ber vr .”_A&'r{ ) pﬁ-—H " OCLL NS
/ / ¢ ,

|'( L'.f".;(-‘n /;u " @ie e &Mdima / r{:‘rr(s aq m'nj-
>

Q... down: S anesgy. i ned let o othur Lorms - So kinskc ontray t. conshont n  the  pystem.

ot . '3« Hhat Sl-ri‘fnf ot {yu{!ﬁﬁ L'_a' m:'_f

Plus

Examiner Comments

This answer is a little too long and the candidate wanders
off on to energy which is not what the question asks.

Examiner Tip

Read your answer to make sure you
have answered the question asked.
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Question 2(b)

This asks the candidate to consider how they might practically ensure that something was horizontal.
The mark scheme indicates a wide variety of methods, the more usual is to measure - using a rule
and a set square - the height above the bench at both ends. But since this is an air track it was just as
good to release a truck and see if it starts to move, candidates had to do it in two places to get the
second mark. Here was an example of a question done better by those who had seen the apparatus.

Explain how you would show that the air track is horizontal before starting the
experiment,

’ Plus

(2) Examiner Comments

gve & ¢mall f:uslm on truk A
This gets one mark, how will they
calculate the velocity from their
measurements?

the velocity at each Light gate should be the Same

Plus

Examiner Comments

&"‘* LL"JT\’# A Stk 5 At e amd o meefer rule 4o ‘

wmak £ suve....t6.. 1s pjurzrd,u,ﬁ/{; fo dhe Surface. it s

res \\\v&r en.
Here is a candidate who gives two

By redeaning. B TTruck A and 0 bserving if. 1o uallh slide methods, but each is only worth one

Adewn . o remaatn ok Con e ss mark.

Examiner Tip

Giving two answers does not improve your chances of scoring the marks.

The . toucks o . ollowed . 4o, .move . £ceelg .on +he
toock . R e Arack . .is ['\0“'20(1*{‘3»'1), H\A*d e h

not PAOVE A

[

Plus

Examiner Comments

This does just enough to get both marks. They probably mean trucks A and B and so get the
benefit of the doubt. They also mean ‘rest freely’, but they give enough of the right ideas.
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Question 2(c)

This quaestion asks the candidate to think how the experiment shows the conservation of momentum.
The more successful candidates used a mathematical argument although the mark scheme allows a

discussion as well.

For momentum to be conserved , the momentum beFor_e._
collfsfon must equal momentum aft._er, (_momantum = m X v)
maxt = 2mx L | {"’i”i}
t, £a t i
A= 2 =>4t = 2t
| ta

Examiner Comments

This is very neat as it uses the information in the question without repeating it.
The mathematical route must end with the conclusion as shown clearly here for
the third mark. The candidate even explains why v = [/t.

Examiner Tip

Longer answers are not often better answers.
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Both trucks have the same mass. Explain why #, = 21, if momentum is conserved.
(3)

CTpa=my Re=mv. omentun 45 Gmserved .
DoV b w45 amstet
C then V o4 B M]‘ j‘ ek A<
then t % Pu& vﬁ |
&0 'ﬁr-— 2, | |

Plus

Examiner Comments

Allowing for the notation, which is not
the best, the candidate states that the
velocity is halved. Then jumps to the
conclusion with no indication of how
they got there. Mention of the length
of card, (, is a vital step here.

. J
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Question 2(d)

This is an exercise in data handling and many candidates did not use it very well. They were expected
to find a mean value for the ratio and then compare that with the theoretical value. They could

use either actual uncertainty - here 0.2 - or percentage difference. This question proved a good
discriminator for the better candidates.

Heman of 2 22 EE2OTIE

T

M@WMJ—M atﬂammrw e_?m]-t;o by

m m Voles . ore Db'ﬁt/w‘l‘ oS 7q"?c"rlm ;n-r{u exf'e;M-“ﬂT .

Sy Hhat S momartum. omservotien

Plus

Examiner Comments

The candidate works out the mean but then uses no more mathematical argument. There is a
clear difference which they try to explain but without figures the argument is not convincing.

Use this data to discuss whether momentum can be considered to be conserved in
this experiment,

l' -2 5 5
ond| I'--ls_——-T-S’/. ‘s in the erver O, 5o et =2t

0. Bh.1L. con . som-be—consiforpd-—be S0y thet, momentum s conserver
RS expeximent,.

Examiner Comments

Here the mean is calculated and then the percentage difference, but they should use that
5% to compare with the experimental uncertainty from the variation in the readings.

Examiner Tip

If the percentage difference is bigger than the percentage
uncertainty, the conclusion is not supported by the data.




GCE Physics 6PHO8 01

&H 214234 19420422
the. mean of & ° = _ ©.2-]

tifference Rrcentage. =1_|% LYY S AR A

the. momentum . Can k.. tonsiphred to be WWD(

Plus

Examiner Comments

This mean of using the (correct) percentage difference is not valid. Comparing
it with 10% is too arbitrary.

Examiner Tip

Always use the data to evaluate the uncertainty.
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Question 3

Here the candidate is asked to use the uncertainties in measurements to come to a conclusion about
the value of a capacitor.

3 A student measures the energy stored in a capacitor of unknown capacitance.

She charges the capacitor to a potential difference V using a battery and then discharges
the capacitor through a joulemeter which records the energy W stored in the capacitor.
She uses two different batteries and records the following readings.

ViV Wiml Mean Wiml C/mF
4.5 19.57 19.51 19.63 P9, 5 [ 9 |
6.0 36.14 36.12 36,22 ah. b 2.0

(a) (i) For each potential difference, calculate the mean energy W stored in the
capacitor. Hence calculate the capacitance C using the formula =% CV %,

Add your values to the table.

(2)
2 W
.I.;\_ ‘{" 5 A" , ( - LY b . )
2 Cra 3% 6?)
— T
-9 mF
a (3018
For 6.0V ( 6. 0"
2.0 mF
(i) Calculate the percentage difference between your two values of C,
2019 Lo (1
. e e QU
(i ?.|..HL=|H\._.' . (A4 _r _il \1
n i -l. !
S.1 %

Percentage difference =
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(b) The uncertainty in the values of potential difference in the table is 0.1 V.

(i) Estimate the uncertainty in your mean value of W when using the 4.5 V battery.

(1)
L ranyy
Un-!."f:...ﬂ\J : AL
S(1a 63 fa.51)
0.0 m ‘]
Uncertainty =.....0.06. 7]
(ii) Use these uncertainties to estimate the percentage uncertainty in the value of C
obtained using the 4.5 V battery.
; (2)
0.0
[ 2 &l —_— \ % 10
dntrionty il L 45 L B
4 S
Percentage uncertainty = ... S
(c¢) Explain whether the unknown capacitor could be a 2200 pF capacitor with a
tolerance of 20%.
(2)
) 20
Ronge of copuciters BMOMEX e S MEmE
withrn rangl

The | veknewn  copacitct. capositance 15 0 (2200 pf 4 A40m F 3” L eeatd
Lhe a 2200 mF capestior. with. @ folecans 20 st
the 1A mF  valwe. 5. within it ..rangs.-

(Total for Question 3 = 8 marks)

us

Examiner Comments

Here the first mark was for the values of W and the second mark was for the values of C. So the skill
tested was processing data which the candidates handled very well. Any calculations shown below the
table were not inspected closely.

The rest of the question is very well answered without great length. It is only spoiled at the very end
when the candidate leaves it up to the exmainer to work out whether their value, 1.9, lies within the

range.
. J
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3 A student measures the energy stored in a capacitor of unknown capacitance.

She charges the capacitor to a potential difference ¥ using a battery and then discharges
the capacitor through a joulemeter which records the energy W stored in the capacitor,
She uses two different batteries and records the following readings.

VIV Wiml Mean Wiml

l | C/mF
A4S 19.57 19.51 | 19.63 & .S 7 [ \ AR
6.0 36.14 36.12 36.22 2NE | D se

(a) (i) For each potential difference, calculate the mean energy W stored in the
capacitor. Hence calculate the capacitance C using the formula W= CV 2.

Add your values to the table.

A.e\

Percentage difference = . Glég/

(2)
WS TS S ALY ST = ) N
T W & V0 § St
o ST S S, 20N
NS = C
B AMARENE A DEAL
. %6:\?.@%._ L %é:j’:l = C = 2%
(ii) Calculate the percentage difference between your two values of C, 0
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(ii) Use these uncertainties to estimate the percentage uncertainty in the value of C
obtained using the 4.5 V battery.

(2)
oz ONT
2
.\{I_L
5C. Nes ;.@xx\a§» Qx AN A\>
(. ~ -
Percentage uncertainty = .. ML7S /,

C_, P o-0b 0ol e

LH y\\’)'\ 7\\ )\x’&\,.\ Noo - ) 7-)\/ -‘\..‘\.\_\.4\\1/ \,\'—‘{\')

(c)E ‘(p]dlﬂ whether the nknown cdpacitor cmhd be a 2200 pF capacitor with a ’
tolerance of 20%.

[

Examiner Comments

This shows clearly again how the uncertainties are combined when the
quantities are not linearly related.
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Question 4(a)

This question covered practical work that is easily accessible, yet requires a treatment that is A level
in demand.

Candidates lost marks by not stating the obvious. When describing measurements the method should
be clearly listed. Here it was important to descibe heating the oil and then measuring the temperature
as it cooled down. Many candidates lost their way in writing an answer - bullet points are the best way
to keep on track.

Describe the measurements you would make to verify this relationship. Your
description should include:

o a variable you will control to make it a fair investigation

¢ how you will make your results as accurate as possible.
(5)

A. measured velume of cooking o0l fhewidbe taken,  Then clamp dne
Trexmeme Ry and heat it upiga Certain(hisn) demperature,  The Poil Shoutdlbe
Chivred oowhirewsly fn enve. @ven olifhibwh'tn of head ".'.’“F.*f:::f.” heatfupply,
neke e Fempera bwre. and. Stoxd Fiming. Stimiag. Stowd be Comedo alwall,
Atvesulorinrevall veleva M fime and The  uesmnding. f€mperatune,
endinue. Tars  procedurs, Lrmaunti! o Series of reamoingt af.
lempeat~e agarntst time ave faken,  The demperatme wowtod %lf

(<
9nd 4 fely Frig  SWin bemporath-e. (rotif ket ed | oo wn,

s

Examiner Comments

This answer explains clearly what needs to be done but misses out key detail,
including what might be controlled, despite the big clue in the question.
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(5

Ensl lhe L emlme reacl*:] CJ Worm 'lemla-raéue is :eco(fac[ Thic "tn L)e
is & be ‘te‘o‘l amslm\“' umj\m! e gf)eﬁ'm{ Hwe -k\nmer is *&n

dopel ioh B beded cobmg ol bl Ae veolny veuches 4 cethun wlagh,
a e kn‘secL,e d( e oil. W slb‘,@.ck A sbded a5 son 03 o }mpeac,L
von the ‘ % TECctJ-ﬂ-‘; %D‘(Eﬁcn \b.L-.a.S e -le erahye are
m_da &[ ng\ lﬁ!ﬁ'\r&,‘ﬁ as h,_ coo ol Cec{s D-.Qu a {:E[ej
Loidh Cenpemjme Jm:mnces 9&(&"‘ veom *ch‘t- ) i ;e column.
I:Jta ke ﬁ na{hni Qj k.ms ot l"(lse uc,lhﬂsch fLr( [n A0

aja.!ﬂJ M SL’c:f}'L l< oneJ @(“)RJ &e exfenmrﬁd :-nglg

E'Suus C{CCu

Plus

Examiner Comments

This candidate includes the basic method but then wanders off into the data
handling, away from the question about measurements. A good start though.
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Question 4(b)(i)

Candidates are expected to show the logarithmic version of the equation and then say something else
about why this makes a straight line.

(1) Explain why a graph of In A# against ¢ should be a straight line.
| (noa > |, et = fof. -kt
| H=FTEE ol frob) - et

L Ine@ ottt chuid be o ShRt [

(1

Ty

Plus

Examiner Comments

This is not quite enough.

(i) Explain why a graph of In A@ against r should be a straight line.
(1
~kk
[O = Aboe™
_ Lh bo = 'L_h_ﬁ\of' + kv\é
=> Lal® -~ kk & LnDBs

e % mox A C
lﬂﬂf"xt as ! O*A Lﬂf-‘ufl HEWAInS LO nFC -4 230 itaheuld 3 beai et

{111 TTea the salumnie) nravidad fiar vane nearacead data and than nlat a cnitakla aranh

kk

us

Examiner Comments

This does enough because it is clear that the value of k
will be the negative of the gradient.
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(i) Explain why a graph of In Af against ¢ should be a straight line.

(1)
. - A
2 [ C@"ﬂc) 28
\/_f- ma to

s .
he.. epunfion 46 = 45€ " obeys  Hhe Guatron of. $E. Lag. .

’ Plus

Examiner Comments

Unfortunately this tells the examiner nothing
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Question 4(b)(ii)-(iii)

This is the most standard part of any paper, there is always data to manipulate and put into a graph.
The marking for this is the same every year so candidates should be able to improve their skills.

The data in the table should have enough SF to plot the graph accurately using the smallest divisions,
this is usually 3 SF.

The graph should display the data to best advantage, a common error is to include the origin, it is
often not helpful to do this.

The scale should enable the examiner to interpolate readings from the line. This is not possible if the
scale is based on 3's or some other awkward division. Here 60's were allowed along the time axis but
that is unlikely to occur much since the time was measured here in minutes.

(b) The fol-]o;wi'n;;‘d'ata were obtained using cooking oil. @ is the temperature at time .
Room temperature = 22 °C

s | erc (403/2) 4n (00sf<)_BOK | L0k
| o | ™ 26 | | 48 267
! 60 ' 63 . Al 27/
20 | % | 4.0 135 | 3683
10 | st | 2.9z 129 | 3-3%1
40 | 4 | 3.8 24 1 3:/&
30 | 4 | 3.9 Al 1309
0 | 39| 2.4 /7 |62 83
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Examiner Comments

This excellent graph might be a little steeper by moving the top intercept a little higher, but
the data is clear. Candidates often draw the Best Fit line from the top point to the bottm
point, this is seldom the best option.

The gradient calculation should have a negtaive value but the minus signs have been
ignored. Also the traingle of calculation is too narrow and the unit has been ignored.

k2 397-3/48 3/2-3:17 =049 =2:88%/0"

:?ém( 240 -0 240

Examiner Tip

Note here the way to include the unit in the logarithm of a
variable. In this way the axis shows pure numbers with no units.




_
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{b) The following data were obtained using cooking oil. # is the temperature at time /.
Room temperature = 22 °C
] 0/°C 4 In
0 70 LES 3 B712

60 63 4|

120 56 , 4 3. 624

180 51 784 |
240 46 9 4
300 43 T, i .
360 39 \7 21

Examiner Comments

Despite calculating the log values the candidate plots AB against t. This is done
fairly well and credit is given even though it is the wrong graph. This is positive
marking since the candidate can score no marks in part (c).
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(ii) Use the column(s) provided for your processed data, and then plot‘a suitable graph
on the grid below to show that these data are consistent with A@ = A6y ¢,
(5)
FN

TR O

S IaCH Cosaa s EeaE -

& WA S ™ 1

PR |} H

£ - I._,.E._*._._J;_.._. . _I. :.

: NSNS T il

L o | } |
U HH
AR W
T l{_.__: T g !. »
i
A
(iii) Use your graph to determine a value of the constant k for the oil.
(3)
-kt
e = 8.3519
k= |.2Z2
k= _1.212
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Question 4(c)

This was another question that expected a practical answer but was often answered too vaguely.
Greater precision depends on the instruments used and is not always the case.

Eliminating human error is never a sufficient reason without saying where that error comes from. In
this case it is reading two scales at the same time, so simultaneous readings is the advantage here.

(c) Your teacher suggests using a temperature sensor and a data logger in place of the
thermometer and stop clock.

State an advantage of using a temperature sensor and a data logger in this

experiment.
1)
With a4 sen bar” {
T ’.-\ E’ I € ya [\ﬁ' { i} [ LA ¥ F {\ f:) 'O '\J Nal :"‘J 4 A V\ ! ) f ]fl }i ¢ \(f' t \‘. I:;}!
%.u.(f I III‘?’ {0 Ha f _ /’.‘:J I_-‘1 ) do€s I-"_\'JI .« ha r\_(‘p] L whils1  ta L.' nYy the
{ "&I'J{rd.'.,,"\ll’),

(Total for Question 4 = 15 marks)

[ Plus
Examiner Comments

This gives enough of the right idea without actually using the word
simultaneous which is the key word.
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Paper Summary

A lot of marks are lost because candidates lose sight of the practical aspects of the questions. To have
a better chance of higher marks candidates should

e do lots of practical work

e consider the uncertainty of every measurement they make
e practise data handling

e think about the use of Significant Figures

e ensure they read the question thoroughly

e ensure their answer always follows the question.

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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