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Introduction

The paper was much the same as in previous years, both in format and in content. The
paper is set so that the four questions cover the specification as widely as possible and test
as many skills as possible.

There was evidence that many candidates had practised on the past papers and are getting
better with uncertainties in particular and with the demand of the paper overall. An area for
improvement for many is in their description of practical work using technical terms, it is
vital at this level for these to be used with precision. There was evidence this year that the
candidates' use of plain language is good and this seldom held a candidate back. The most
common way to lose marks was using an inappropriate number of significant figures; there
should be the same number of SF in the answer as there is in the data. Otherwise all the
marks were awarded at some stage and access was good.
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Question 1 (a) (b)

This question is to test the candidates understanding of the use of significant figures in
processing data and their understanding of the way uncertainties are generated by the
method and the readings. All candidates scored some marks on this question with the good
candidates getting 6 out of 7.

The data is to 4 significant figures (SF) so the calculations in a(i) and (ii) and in b(i) that
are based on this data should have the same number of SF. The uncertainty in a(iii) should
use either 0.04 or 0.05 since this is half the range of the data given, credit was given to
candidates who used the whole range of 0.09 mm.

Candidates who misunderstood the question and used 32.5 loops, forgetting that there were
two loops at each end of the spring, lost the mark in (i) but were given error carried forward
(ecf) for (ii).

This is an example of how the best candidates lay out their work. The calculations are easy
to follow with every thought explained.

1 The spring shown below is made up of loops of wire. There are two extra loops on each
end.

A student wants to determine the total length of wire used to make the spring.
She only has digital callipers.

She decides to find the length of wire, /, in each loop and multiply this by the total
number of loops.

The length of wire, /, is given by / = nd where d is the diameter of each loop.

(a) She obtains the following values for d.

‘ d/mm 15.52 15.56 15.48 15.55 15.47

(i) Use these values to calculate a mean value for d.
(n

156241666 416: 4% 1161604161473 oy,
2. 6 N

(-_J WAL E)?, ws

(11) Hence calculate a value for /.
{n

. Q t AXI%99.2. 2 4% 16 wm.,

(iii) Estimate the percentage uncertainty in your value for /.
(1)

ety w2 /e Weesthldyind o (15 '5‘@%-}25? M2 1020200
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(b) There are 30,5 loops in the main part of the spring. At both ends of the spring there
are 2 extra loops. These loops are the same size as the main ones.

(i) Calculate the total length of wire in the spring.

N bﬁ?fu (30:542XDX4 R 76
2 (63222 mm.,

(ii) The student forgets the 2 extra loops at both ends.
Estimate the percentage uncertainty in her value for the total length of wire
caused by this error.

. SRS ) 16 .
/. Llﬁ'\c(ﬂ."\a&-&.tl‘ﬂ'{&\ s Y X]OO ; l lC)L) /\

(1)

(1)

ResultsPlus

Examiner Comments

Significant figures are handled well and it is clear that the candidate is
considering both ends of the spring from their answer to b)(i).

OO ResultsPlus

Examiner Tip

The examiner marks the candidates' last answer and this is the place
to adjust the SF and check on the units.

GCE Physics 6PHO08 01
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This is an example of error carried forward.

r 3

(b) There are 30.5 loops in the main part of the spring. At both ends of the spring there
are 2 extra loops. These loops are the same size as the main ones.

(i) Calculate the total length of wire in the spring.
(1)

Tohul bugth o wire = 4926 x (30542

(ii) The student forgets the 2 extra loops at both ends.

Estimate the percentage uncertainty in her value for the total length of wire
caused by this error.
(1)

. - o0
P wesetrinty = gz %!

Examiner Comments

The candidate forgets that there are 2 loops at each end and uses 32.5 for the length cal-
culation but still gets the mark for the uncertainty calculation since they use 2 in 32 as the
uncertainty.
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Question 1 (c)

Candidates were expected to use the callipers to measure along the spring thus measuring
32 diameters and getting more precision than the callipers give by measuring one diameter
alone. Many candidates forgot that the only instrument available was the callipers but they
were awarded the mark if they mentioned a suitable precaution. Zero error is a suitable

precaution that few students seem to consider.

(c) She now wants to measure the diameter of the wire that makes the spring,

Describe how you would do this as accurately as possible.

sodake. measarements at difleient err-Onenfateon of +he wire
- Repeat medeurements and calumlae average dameier
- Use_ ruromeler screw gamge Ctootmm)

ResultsPlus

Examiner Comments

This candidate describes well a good technique but using
the wrong instrument and so only scores one mark.

GCE Physics 6PHO08 01
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Question 2 (a)

This question looks at the trigonometrical method of measuring angle by measuring two
lengths and using a sine or a cosine. A mark was awarded in (i) for showing one length and
the other for a trigonometrical expression that agreed with the diagram.

The precision in this method comes from the fact that the measured lengths are long and a
metre rule is very precise over this range.
The examiner will read the words and look at the diagram together to mark this question.

2 A student measures the acceleration of a drinks can as it rolls down a ramp. He wants to
use this acceleration to find a value for g.

(a) The ramp makes an angle @ with the bench as shown.
[
mafwr | 3
rwig :
L -

sof ._Z/g,lf_ E 0
T mattr wadl

gt’wm( . AR Liaka T fl | AR | “II'II'{" Il

E 1.000 m
) -

e————— —A —
(i) Describe an accurate method to determine the angle . You may add to the
diagram if you wish.
(2)

Tvgomennety method cs e bs used, The haoht b and  fogth £
03 thwnt akove ave mparnd wing o wefve vude . SOt squome s used

J whal avarginort . 8 can bv found fromm A ()

(i) Explain why your method gives good precision.
(2)

The mete nls reads o a  preasion A olem (lmm), Cuy thu
ovduw of Mngth ond bt i3 muele Aavpw Ao the Lokely ooy

3{} Dl om , preatvgr ynoudeawky 1S low compared to profractw,
witH. I!wﬁﬂzvypf?gvlv)_ -‘ - WJF o P

ﬁ ResultsPlus

Examiner Comments

(i) Distances are shown carefully marked and even though two rules might be needed to measure
the horizontal length, /', the diagram explains exactly how the distances will be accurately
measured. The trigonometry agrees with the diagram to give the correct answer.

(ii) An excellent response in every way.

Examiner Tip

Whenever the question invites you to add to the question you should do so - it is the easiest
way of getting the mark.
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The diagram shows immediately that the candidate has the right idea.

2 A student measures the acceleration of a drinks can as it rolls down a ramp. He wants to
use this acceleration to find a value for g.

(a) The ramp makes an angle & with the bench as shown.

Ai 0

(i) Describe an accurate method to determine the angle 6. You may add to the
diagram if you wish,

1.000 m

(W) %)
Measuve e hlaif’l.fd fw which fw ball v .gla;ga,sfuﬁ )

St VeIRg A vwder Use a sob square b ewswe
Mt vuler iy uly Veorhal. Use stw @ = b b [uwd
L gt perfuty vorhl. Use st @ - B

1.0
ﬁ ResultsPlus

Examiner Comments

(i) The trigonometry is correct if h is to be measured to the bottom of the can/ball but since
the height shown is wrong and h is not shown on the diagram the second mark cannot be
given as the examiner cannot split the contradiction between the words and the diagram.

GCE Physics 6PHO08 01
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Question 2 (b) (c) (d)

Here the candidate is taken through the analysis of the experiment. The demand increases
steadily with the marks for part (b) and (c)(i) being relatively straightforward and ending
with a comparison of percentage uncertainty and percentage difference to justify a
conclusion. This last part was done well and many candidates scored the mark. Many
candidates also handled the uncertainties well, combining them correctly for both marks.
Significant figures and units are important in this sort of question and generally candidates
managed these well.

The first two marks for part b) are straightforward, the uncertainty in a single measurement
using a metre rule is the precision of the instrument and either 1or 2 mm is appropriate
giving 0.1% or 0.2%. Nearly all candidates got the method mark, the commonest error was
to change the method by suggesting light gates or similar.

Here a candidate who knows how to do the physics loses marks by missing out important
detail, or getting it wrong.

{(c¢) The student determines the mean value for 7 as 1.20 s with an uncertainty of 0.10 s.
He assumes the acceleration a is given by a = 2s/F.

(i) Use his value to calculate the acceleration of the can.
28 (n

=57
AW
B (T
L 938e8q - 3qQws
(ii) Estimate the overall percentage uncertainty in his value for the acceleration.

Q-0
®l u\numtn_\& €or Hirre * % xlU‘D” .: .3 .3o{?

“lo wrtitointwber 5 2 O\l
Ovexral\ °lo umxminl-j = O1k@3
= 9‘!3 “o

(2)
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(d) The student assumes that the acceleration of the can is given by a = g siné.

(i) Use this equation to calculate a value for g when ¢ = 10.0°.

1 ) X (n
Qc-—'\'ﬂ)‘ g 3 sin ()
139 = g (0-13w)

27 00w~

(ii) Calculate the percentage difference between this value for g and the accepted
value for g.
(1)

“lo—difleseng——800 pp——81-32% (o differeng = 481 -B-00 xyp
o - - aqs

- \2 5%

(iii) Explain whether your answers in (c)(ii) and (d)(ii) support the assumption that
a = g sinf,
(1)

Does ot Suppodt | OSTUvARTRmM QS pererdage differem@ IS gfecevthon
.\.0..0'('?: i

<;» ResultsP

us

Examiner Comments

c)(i)Although the unit is wrong there is no penalty on this occasion and the SF match the
data so the mark is awarded. (ii)The percentage uncertainty for time is correct but should be
doubled since the quantity is squared in the expression above.

d)(i) There is a unit penalty here. (ii) This is correct. (iii) The figure of 10% is only a guideline
if there are no other comparisons to be made, here the %U should be used to justify the
conclusion - as the question asks.

A

OO ResultsP!

Examiner Tip

us

Take care with units and SF.

GCE Physics 6PHO08 01
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Here the candidate lays out the work in logical, if untidy, fashion and gets the marks.

i N
(c) The student determines the mean value for # as 1.20 s with an uncertainty of 0.10 s,

He assumes the acceleration a is given by a = 25/,

(i) Use his value to calculate the acceleration of the can.

=28 o 2(1h000m)
i" U 204

l 3C1m3"

(ii) Estimate the overall percentage uncertainty in his value for the acceleration.

1)

(d)‘The student assumes that the acceleration of the can is given by a = g sind.

(i) Use this equation to calculate a value for g when 8 = 10.0°,

(1
s ‘B 00 wmsE
mlﬂ 0°
(ii) Calculate the percentage difference between this value for g and the accepted
value for g.
(n
(iii) Explain whether your answers in (c)(ii) and (d)(ii) support the assumption that
a = g siné.
(1)
et ﬂnc,o.ml % iy mfﬂiﬁ%ﬁ%%
(ev
N y

Plus

Examiner Comments

In c)(ii) they should say 'uncertainty in t squared' but they get the second mark for correctly
doubling their calculation which is not shown but as a bald answer still gets the first mark.

d)(ii) The percentage difference calculation should use the average value - here 8.91 - only when
neither of the values is known. Here g has a definite value and that should be used to divide the

difference.
d)(iii) Exactly the right reasoning.

GCE Phvsics 6PHO08 01



Question 3a

There is quite a lot of work for just one mark here but it is really only GCSE work and the
mark is for putting it in context.

3 A student wants to determine the specific heat capacity of aluminium, She heats a block

of aluminium by supplying electrical energy to a heater that is inserted into the block as
shown,

(a) Draw the electrical circuit she should use.
1)

OO ResultsPlus

Examiner Tip

Examiner Comments

A ruler and a sharp pencil make your
diagram easier to mark.

Nice clear and correct diagram.

GCE Physics 6PHO0S8 01 13



This diagram has got a bit out of control.

3 A student wants to determine the specific heat capacity of aluminium. She heats a block
of aluminium by supplying electrical energy to a heater that is inserted into the block as
shown.

(a) Draw the electrical circuit she should use,

(1

— —

v heoter

14 GCE Phvsics 6PHO08 01




<d\ ResultsPlus

Examiner Comments

In the large diagram the voltmeter is not measuring the voltage across the heater and in the
small one there is no voltmeter. This one might have got the mark for the lagging in b) if it had
been labelled.

ResultsPlus

Examiner Tip

Don't give the examiner a choice of answers.

GCE Physics 6PHO08 01 15



Question 3 (b)

This was an experiment that many candidates had seen before and they knew a lot about
it. As can be seen from the mark scheme there are eleven ways to score the six marks for
this part and many candidates found a lot of these. A high scoring question.

A logical sequence that is described well. Much is not mentioned but the candidate still
scores 5 marks.

(b) She writes the following plan

DDV

Measure the temperature of the block at the start
Turn on the electric current

Determine the energy flowing for a certain time
Turn of f the current and measure the temperature

This will give me the specific heat capacity if I divide the
total energy by the mass and the temperature rise

Write an improved plan that includes details of the method to be used and any
precautions needed to produce an accurate value for the specific heat capacity of
aluminium.

(6)
A PR TS TRY T'MPI‘UH‘-N. (‘9&3
- ?.-.:sw} 5 OAASNR . A . STl geamiee o XML . Aaeiaen BlacX by

\J'b\nﬁ o AV AR 0. LR Qowe. .. A el e \-o.Q-Qum. baonce

beo L Beadh L OOY e onogEs (Y i A e Blae i
loan h'l\u. Yankte “reieha  vh  AwEcovaTe R YWl Blyct and

o N BTN 00 A QAR Braqy.. 1. MR Recnsd. . dawn e .
Cnodoes. 0k v Goreeads ()AL X .\-'Q.\‘I‘:Qj,e— Cvd ?luumj

‘hMﬂuSh twa CHstAAi s BnA . S o *~M[S}oqwmh. ...

B A CTC T | PE Y e USSR o PSS S S FIN
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= ey Afrec . o cassehn w*&x& S YA, - ol e

heeMaendh ceoosh . dowon.. Twe . B8 B re veden (T on . fer.
.S.‘i-.onkd\. B T 72T S LT ~ S, T S =Y Jem@esalove. @ (b ). ok See
Alewivoron... Bleak 2n. L The T emamadass

AB
- oWNexh . delemior e UsloB e M b«3 . u‘!;'\"..\f}... we

famao.....88 = Pe- SH ...(Lw..fﬁmmmﬂrﬂv ooanais, Lo s, ..Et.mql:mm) eres
- The SQ-.G':H;‘.:_,. TN c.um'\#j o Karhiviern, . con e o Faeod, Y)j
NTT
AP, M femada . E T TR Al
T ety heoh. . eS| ek Alomiads . Blets. s Qe o tu:)t".r ak- .\u?jms ArsaNe
e Aluminvom Sloc i,
- (Total for Question 3 = 7 marks)

ResultsPlus

Examiner Comments

This candidate makes a common mistake with the final temperature. The block

should be left after the current is turned off as the temperature will continue to rise.

It is the final steady temperature or the highest temperature that is required.

us

Examiner Tip

A
@ ResultsP

Using technical terms with precision is necessary for
responses to this sort of question at this level.

The best thing to do is practise.

GCE Physics 6PHO08 01
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- wﬁmmm&uﬂunawm&pﬁonwz'VI}

Write an improved plan that includes details of the method to be used and any

pmcxa:u{ions needed to produce an accurate value for the specific heat capacity of

aluminium, o
&wa+%4wmmmog%ﬁemurr{an\um
ek daandd e dodce . o oo Yrempernake.
O%exs ot Are. . dnas i Daod. be. cudreled. an. ..
s e LT ;ﬁg\am‘\m%/—’r\'\e.ss\xﬁm-\- L=naL\a
e o ozbe,ah-\%‘le_. Aremmometae. and e
Aernperdure T ovder. Yo derewmine. e EORDYA.
-~ SDaowid. nore M0 Hmm\neé%nq—wpmﬂw

N, Aol ngy "&’ha‘rmc\w% yisaen, Y¥e. Vo) rmeted

Dreuwil) \oe oMe Yo, Bnmd. e, R atole S Aldren
%wﬁm%qog%e.cww 2 S e Sou)d nove Mne
—\ﬂsmqu.mo:}n)v‘bﬂw\-se woYeen vsivey Se. memu\q\
:-mczmjﬁhrm mn%mmgmﬁgﬁavmd— S

________ oo eimmbmﬁmteﬁ%esum&mﬁ-

ResultsPlus

Examiner Comments

This candidate writes good English but fails to mention much physics. This is an example
of a candidate giving a response that might attract marks in a lower level examination but
at A2 there is insufficient hard detail.

Examiner Tip

Lay out your answer using bullet points. It is easier for you to order
your ideas and it is easier to mark and so gives you the credit.
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Question 4 (a) (i)

Many candidates showed the measuring instruments they would use which is helpful
but when answering this type of question the length to be measured must be labelled

accurately. Here it is the horizontal distance to the centre of mass.

4 A metre rule is clamped to the bench and a mass is attached to the end as shown. The
arrangement is called a cantilever.

__Wood blocks Mass

-l

|/

Bench

4

1 4 Metre rul

When pulled down a short distance and released, the cantilever will oscillate. The
period of oscillation 7' will depend on the distance d of the mass from the clamped end,
providing the mass on the end is kept constant,

(a) (i) Add to the diagram to show how you would measure the distance d.

Examiner Comments

The dimension is clearly marked and correct.

GCE Physics 6PHO08 01
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Wood blocks Mass

Bench

Metre rule

us

Examiner Comments

Dimension is clearly shown but not to the centre of the mass, so, no mark.

20 GCE Phvsics 6PHO8 01



Question 4 (a) (ii)

It is expected that candidates will have done some practical work involving timing
oscillations and any of the techniques employed can be described here.

(ii) Describe how you would use a stopclock to determine an accurate value for T.
(2)

M.’-‘u_{'r"-”\j for |0 scedlabiene using o stoplock FE-.-_{.‘:-J:H the experimant for
. 2 faogs- Hves !—-;.\{-4..-‘.:'1.“‘&{2 e (I'\J'.'-,(.:t}rj_ '-.'.-.\;'H‘:j. ]"'L\_,L\_f dwidae fhe valug o=k nbﬂr-mu_;_fl ‘“‘

%n“u .f".{,l y ;f f;?‘fb.u'._'.'.za._f_‘ _;'I.ﬂ."b P(”-LIJ of os¢ r,a"_.-"..;,f.«_-of-{

ResultsPlus

Examiner Comments

Although the grammar is not good the method is clearly described.

This
(ii) Describe how you would use a stopclock to determine an accurate value for 7.

L\

—

\ @
| metouve, bla e ‘ahen  dov 20
coenelete esablens. and  £hey T..eM

(je;.f\c\t_ . \1( bus 20 .. avehes '{v ,-:_ﬁw.‘lk.. @
’{ Lﬁe u&[de_ D'}f T

ResultsPlus

Examiner Comments

This is a good technique but it is only one reading. Repeat readings are necessary so that
anomalies can be identified and a mean value can be found.

GCE Physics 6PHO08 01
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Question 4 (b) (i)

The precision of an instrument is the smallest measuring division.

(b) The stopclock has a precision of 0.01 s.

(i) State what is meant by this.
(1)

The_smallest vabte that con be recarded 1s 0 Ols

ResultsPlus

Examiner Comments

This is acceptable.

(b) The stopclock has a precision of 0.01 s.

(i) State what is meant by this.
(1

Maded he Sapclsct, got Itopul wp o 070 RIS theomallal
dLa—~al 1 L MLapyvre

ResultsPlus
Examiner Comments

The idea of measuring a time up to 0.01 s is curious but conveys the right
idea. Strengthened by the second comment.

GCE Phvsics 6PHO08 01



Question 4 (b) (ii)

The best way to justify your choice of measuring instrument is to consider the likely
percentage uncertainty in your measurement. This can be because of the range of the
measurement or because of the technique used.

(ii) State why this is a suitable instrument for this measurement.
(N

Becasse (b has a  ef@eision  greater the normal huwen  rewction fime. ...

ResultsPlus

Examiner Comments

Here the precision is suitable since it is a hand operated device and
the uncertainty of the method is likely to be about 0.1 s.

(i) State why this is a suitable instrument for this measurement.
(1)

As the time OF’. 10 c.ﬂ.mpff.bt. oscillaltons. will. bre. sciee

Examiner Comments

Here the range is suggested. The candidate got the mark but it would be better
to say that the percentage uncertainty will be below 1%.

GCE Physics 6PHO0S8 01 23



Question 4 (c) (i)

In this standard piece of work it is necessary to put the log version of the equation into
exactly the same shape as the equation y = mx + c¢. So the gradient should be written
immediately after the equals sign. Alternatively the equation can be written y = ¢ + mx
to suit the derivation. The best responses write y = mx + c directly below the derived log
equation so that there can be no doubt. It is also a good idea to say that the gradient is a
constant thus ensuring a straight line is derived.

(c) It is suggested that T = p d" where p and g are constants.

(i) Explain why a graph of In T against Ind should be a straight line.
(1)

LT = ghad 4 bop

a v 7’ fina,  Onthe Lo Y. =rte

Plus

Examiner Comments

The question tells us that g is a constant so identifying it with m
is enough given that both equations have the same layout.

24 GCE Phyvsics 6PHOS8 01



Question 4 (c) (ii)

'Determine a value for the gradient' is the best response for this very straightforward mark.

Question 4 (d)

This is always the part of the paper that differentiates most successfully. The skills required
and the way they are judged are usually similar but candidates find ways to get them wrong
every year. d)(iii) was something of an innovation this year, it is linked with the idea of Q2
d)(iii) in evaluating a conclusion. The idea was to judge from the data by seeing how close
the points lay to the line of best fit. If the points lie close to the line then the conclusion is

likely to be valid.

The graph should be used with as many SF as can be accommodated and the plots should
extend across the whole grid. The data must be quoted to 3 or 4 significant figures.
Although 4 SF is not justified it does make a difference to the plotting when, as here, the
first SF of the log values don't change, however 3 SF was not penalised. Tabulated data
values should not be used in gradient calculations, candidates are expected to read from the
BFL, hence the need for easy scales. The BFL could be extended across to the edges of the
grid so that two of the values used in the gradient calculation were very easy to read.

An excellent example of graph plotting.

i \4\6,"]\ o

.0 - T
{ + ! - i . +—+ [N 1 el

>

»S

wa/em)

Examiner Comments

_fii ResultsPlus

Using the fourth SF would be helpful as it would refine the plotted positions.

The gradient calculation should use a bigger triangle. It would be easiest if it
included the bottom edge of the grid at 4.129, 1.4

GCE Physics 6PHO08 01
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Here the candidate gets in a tangle with their gradient.

(d) The following data were obtained in such an experiment.

d/em Mean 77s hd fen Tl

87.7 7.23 b5 |47 |.48

82.7 6.49 k42 (.77

777 5.85 It G a3 1,17

727 5.26 3 4.24 l. 66

67.7 4.66 b 22 wa

62.7 4.16 e B AL .42

(1) Plot a graph on the grid opposite to show that these data are consistent with
T=pd.
Use the columns provided to show your processed data,
€))]
(ii) Use your graph to find a value for q.

oo - b7 @)

(iii) Comment on the validity of your value.
n

26 GCE Phvsics 6PHO8 01
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ﬁ ResultsPlus

Examiner Comments

The graph is clear but the labels are not in the correct format, In(T/s). The
gradient triangle is not quite large enough and would be better if it extended to

the edge of the grid. The axes are reversed but the gradient calculation is not,
giving the inverse of the correct value for g.

The response for (iii) is just enough.

‘;@ ResultsPlus

Examiner Tip

Choose a simple scale and check the axes are
the right way round and correctly labelled.
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Paper Summary

Generally the marks were a little higher this year and there were many good answers, but
even the best candidates failed to produce good answers to all four questions.

The best preparation for this paper is to do some practical work in a laboratory. It does
not need to be technically demanding nor use complex apparatus but it is vital that the
candidates can draw on direct personal experience in answering the questions. Physics is a
practical subject and the candidates must experience that.
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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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