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Introduction

This paper is designed to test practical skills and therefore it is expected that, as in a
laboratory report, candidates will use an appropriate numbers of significant figures and
the correct units throughout their responses. Answers can be in bullet point form but
candidates must relate their answers closely to the context of the experiments described.
To aid this, candidates are strongly advised to read the whole question before beginning to
write their answers. This would have been particularly helpful in question 8.
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Question 6(a)

The idea of taking an average was well understood as was identifying anomalies. Weaker
candidates mentioned just ‘error’ without qualifying the term.

This answer clearly justifies the statements made.

- 1
SECTION B
Answer ALL questions in the spaces provided.

6 When doing experiments students are often advised to repeat readings and use a
graphical method.

(a) Explain how repeating readings helps to improve reliability.
(2)

__ﬁepeca_}ing__...Teadi.ngs__.arr_..-‘ral;ing..re]aeaff_ed___Y?adiﬂ_gf_ I’le\fx% .
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thus. . tbtain. . et dccurade. vesoltss. Therfexe. . his . improves .
e veliability. oF . the data .and. vesulks. ..

ResultsPlus

Examiner Comments

This answer gained full marks.
A

ResultsPlus

Examiner Tip

Justification of assertions is usually needed
in questions which ask for explanations.
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This answer shows another clear way of setting out an answer.

SECTION B
Answer ALL questions in the spaces provided.

6 When doing experiments students are often advised to repeat readings and use a
graphical method.

(a) Explain how repeating readings helps to improve reliability,

Re.peeajﬁwavewdw.galxd.mh T
. (n& Redowcen. Ko mm}mﬂ[} P e | mo.LyE?A owe. takien
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Yewe. Xedeen. unr'avg | Lacowpwwgm?h oﬂ&mﬁeal«-ao

ResultsPlus

Examiner Comments

This also gained full marks.

)

OO ResultsP

Examiner Tip

us

Consider carefully how you set out your answers.
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Question 6(b)

The best candidates scored three marks easily here. Identifying the trend, finding the
intercept/area/gradient and identifying anomalies were the top three responses. A pleasing
number mentioned interpolation/extrapolation, although not all used the correct terms.

In general, longer descriptive answers are not recommended.

(b) Discuss the advantages of using a graph.
\ (3)

. Gaoges... LIS S Y.C S S W _____&wQ\r_\_*_n_a_\_._____w_t’r\m.b\ e AN W R

Cannge Yo _..‘.~_ﬂ_?_91___mn_\_s)__.__.___Mm.._._......K)J_e_._.__cq_ﬂ___._..C!}..W.P..G\.f.ﬁ ova\ues  and

..Gerive  (o\aionshigs  dependind en. Fe . 0 ﬁ.p.e.__o_‘f ______?r_‘ne___&i_o_?h- _
) TSTN AT TG CL SLX, SO S\ CTL AU JAE T LS tw)rgw& ermfs

- anly . gk Lhen e ol a __&t_a_?h_.________m_e______c_a_\\_ a\w.. ea¥tapoay

At genly
LA L Vebers, B nsteod o Aepeanny. . the  Sawe e rporiment
QY. and e Qe Lot M reent o udues vl reing Ao

Lo\ obyoned . WNen v Ve __q./u:\.\”e_ Yedovs .

ResultsPlus

Examiner Comments

The candidate made three good points but the first
sentence was not specific enough to gain a mark by itself.

A
Q ResultsPlus
Examiner Tip

Try not to repeat the question in your answer.
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This is a more focused response.

(b) Discuss the advantages of using a graph.
(3)

A qraph  giver w  on . avereAe vesa . Gee Tl awey e w
a o MOve seltable  yeswly . IAn o onagh,  Gustemalie @yeOvs
‘deorified . .
con. e rdewrd . grd AN i\ Luvdvey  Improve | ocewro
o veadings . We  an  we Akt avadiewt OF A gvaph de
Lgalentate  concrants la  equebiens . em  Uiina o avaph
Soves Kme compaved Ao ealewiokiag  USIng  individuad
Yesdings fov calculaWon . wdz Using oo evaph  helps Uy 40

Wh  piwey  Gimilav Ewperimenty 2Qasily,
cowpare wh ? (Total for Question 6 =5 marks)

ResultsPlus
Examiner Comments

The first sentence would have made a valid
point if it had referred to a line of best fit.

)

ResultsPlus

Examiner Tip

Make sure you have justified statements made.
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Question 7

Some good answers to this question were seen by candidates who clearly knew the required
theory. The best answers related the responses clearly to a 1.5 V cell. This was particularly
important in part (c¢) and (f). In (c) it is essential for full marks that candidates relate the
expected size of the quantity to be measured to the scale division of the instrument to

be used. In (f) comments must relate realistically to the context of the question and the
degree of risk: rubber gloves and goggles did not receive a mark.

This is a good answer but would have been better if the candidate had said that the meters
were analogue.

( w
7 A student is asked to determine the emf and internal resistance of a 1.5 V cell, Write

a plan for an experiment which could be used to do this using standard laboratory
apparatus and a graphical method.

You should:
(a) draw a diagram of the circuit to be used, (2)
(b) state the quantities to be measured, (1

(c) for two of these quantities state and explain your choice of measuring
instrument, (4)

(d) explain how the data collected will be used to find the emf and the internal

resistance, 3)
(e) identify the main sources of uncertainty and/or systematic error, (2)
(f) comment on safety. (1

dwitih

call

Lo

amme)er rhaastat

0) Quantitive, 40 he measweed o Cwereat . potentisl i fference.
(&) Cureent iy mLhlurid 'l”ﬂ' an .%.f\..vt.l..e.ﬁm., LMt tue it & O TR AOAL TR
...rm?.a..i.l_. Juitable  broawii . the sarcent  mbdaduced . b vl et aierd. ﬁn...f‘m;}m.
MO0y 00 LSV el s witd. Dadidea.. an anhlegus. anmbtr X gary. fe. Wit Ak

B A DALY S %
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ResultsPlus
Examiner Comments

The circuit diagram is well drawn using
accepted symbols.

Examiner Tip

Use a ruler and pencil for diagrams.
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This is a good concise answer.

Precas\oMm of o0.\V.

iC’\V\.(;Jd A B2 _Swe % = 15 UV\_\-\"F‘L’\B e cuvreant
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3

ResultsPlus
Examiner Comments

The candidate has clearly realised
that a 1.5 V cell is to be used.

Examiner Tip

Refer where possible to the scale readings expected
as well as the precision of the instrument.
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Question 8(a)

Candidates could gain full marks to this question by writing five words however, many wrote
much more than this and in the process displayed some misconceptions. Two common ones
were that readings from metre rules should be in given in metres not millimetres, and that
all readings from a metre rule should have the same number of significant figures. The
latter comment may arise from confusion between significant figures and decimal places
and a lack of understanding of uncertainty.

Question 8(b)(c)

In part (b), some candidates had misinterpreted the introduction, taking the values given to
be either the wavelength or half wavelength, rather than the positions between which there
is a half wavelength. Students were also unsure how to calculate uncertainty from a set

of values (e.g. half the range of the values) rather the uncertainty in a measurement (e.qg.
half/whole smallest scale division).

In part (c), some candidates lost the final mark, either because they did not convert the
length to metres or used too many significant figures in their final answer.

The candidate gained full marks for part (b).
T R T — y

L

(b) The distance between successive readings on the metre rule should be half the
wavelength.

Calculate a mean value for the wavelength of the sound with a suitable uncertainty.
. (4)
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3.9
Wavelength =% 0.+ & mm

/ Resuit<Plus

Examiner Comments

ResultsP

Examiner Tip

us

This was a clearly reasoned
argument, well set out. Always try to show your working.
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This candidate carried out the calculation correctly but lost the final mark as the unit was
incorrect.

(c) Use your value of the mean wavelength to calculate a value for the velocity of sound
in air.

The frequency of the sound is 1024 Hz.

(2)
T RZAER. ..

Velocity = .. 2z @ S0/

ResultsPlus

Examiner Comments

This is clearly set out.
A

Examiner Tip

Remember to check the significant figures
of measurements and use the correct unit.
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Question 9

There were many correct responses for the extension values in the table which was
pleasing. A number of candidates misunderstood however and calculated a variety of
unsuitable quantities such as energy stored.

The graphs were in general well drawn, the weaker candidates chose unsuitable scales

and even the best were sometimes tripped up by the missing values of force at 1.00N

and 1.40N. This led to scales missing these values and/or plots being incorrect. A small
number plotted length rather than extension though there was a pleasing lack of ‘blobs’ for
plotted points. The best straight line proved elusive for many, even some of the more able
candidates joined the final result (1.60, 120) to the origin.

Many candidates gained full marks on the final section although again conversion to metres
and using an appropriate number of significant figures tripped up some candidates.
This was a good answer.

9 A student is investigating the energy stored in a stretched spring. She hangs weights
on the end of the spring and measures the length of the spring. Her results are shown

below.
: : : :
, Force / N ! Length of spring / mm | Exdension /mn
I 0.00 [ 400 o 0
‘ 0.20 I 416 ]| \ 6
| 0.40 | 432 | “ 22
0.60 } 448 1 Lug
0.80 | 455 s
1.20 : 487 8
1.60 i 520 I 120

(a) On the grid opposite plot a graph of force on the y-axis against extension on the
X-axis,

Use the blank column in the table for your processed data.

(8)
(b) Use your graph to determine the energy stored in the stretched spring when it is
extended by 100 mm. Show all your working.
(4) |
|
Enmim L FrREe. L0 L RS EYSee ah, SR GO0 m L A
2
O A~ | T S W= T e - = WY o W ) —
e A amlorh. b ADD oo SLate. = A ?) 8
eyde cioa= O \an Horce = V2RAN

o ((ON%128) 0.069 5. (=2s£)

Energy stored in spring= ... Q- Q6.9 ]
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0*’{ . | ! —ﬁ_ L HH- : S - 1 ;!
0 2 o ¢ 8o '00 2o s X
& 4 G ey S0
(MM)

40@ ResultsPlus

Examiner Comments Examiner Tip

The graph has a well chosen scale
and has a good line of best fit.

State the relationship you are using
in your answer.

This used an alternative valid approach.

9 A student is investigating the energy stored in a stretched spring. She hangs weights
on the end of the spring and measures the length of lthe spring. Her results are shown

below.
Force /N Length of spring / mm Extension | mum
0.00 400 o
0.20 416 b
0.40 432 %2
0.60 448 Ly
0.80 455 & C§
1.20 487 ~_7
1.60 520 ‘ BY)

(a) On the grid opposite plot a graph of force on the y-axis against extension on the
x-axis. -

Use the blank column in the table for your processed data.

£}
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(b) Use your graph to determine the energy stored in the stretched spring when it is
extended by 100 mm. Show all your working.

f hevay  Stoved = avee  wwdew cyvepVa

lS-‘;,hmg,D‘”” o

10y

1o00
| = -ZFIQ-.) 3‘ Pev So ey re
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Energy stored in spring = . (=050
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T
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ResultsPlus

Examiner Comments
It was a pity that the graph was not well drawn.
A

\ ResultsPlus

Examiner Tip

Show your working clearly.

GCE Physics 6PHO07 01

Ih-uvh

15



Paper Summary

There was evidence that some candidates were very familiar with practical apparatus and
situations. These candidates gained high marks from excellent answers.
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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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