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Example Candidate Responses — Paper 6

Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge IGCSE™/ IGCSE (9-1) Physics
0625 / 0972, and to show how different levels of candidates’ performance (high, middle and low) relate to the subject’s
curriculum and assessment objectives.

In this booklet, candidate responses have been chosen from the June 2021 series to exemplify a range of answers.

For each question, the response is annotated with a clear explanation of where and why marks were awarded or
omitted. This is followed by examiner comments on how the answer could have been improved. In this way, it is
possible for you to understand what candidates have done to gain their marks and what they could do to improve their
answers. There is also a list of common mistakes candidates made in their answers for each question.

This document provides illustrative examples of candidate work with examiner commentary. These help teachers
to assess the standard required to achieve marks beyond the guidance of the mark scheme. Therefore, in some
circumstances, such as where exact answers are required, there will not be much comment

The questions and mark schemes used here are available to download from the School Support Hub. These files are:

0625 June 2021 Question Paper 61

0625 June 2021 Mark Scheme 61

Past exam resources and other teaching and learning resources are available on the School Support Hub:

www.cambridgeinternational.org/support



http://www.cambridgeinternational.org/support

Example Candidate Responses — Paper 6

How to use this booklet

This booklet goes through the paper one question at a time, showing you the high-, middle- and low-level response for
each question. The candidate answers are set in a table. In the left-hand column are the candidate answers, and in
the right-hand column are the examiner comments.

Example Candidate Response — low, continued Examiner comments

e e The candidate needs to

clearly explain the use of adding
resistors in the same circuit, one
at a time.

Mark for (e) = 0 out of 2

o The candidate incorrectly

0 draws a symbol that is part
variable resistor and part

thermistor.

Mark for (f) = 0 out of 1

Answers are by real candidates in exam Examiner comments are
conditions. These show you the types of answers for alongside the answers. These
each level. Discuss and analyse the answers with your explain where and why marks
learners in the classroom to improve their skills. were awarded. This helps you

to interpret the standard of
Cambridge exams so you can
help your learners to refine their
exam technique.

NS J

How the candidate could have improved their answer

* (e) The candidate needed to describe adding at least another three resistors in parallel, one at a time. There were
many ways in which this could have been worded and the candidate would have been given credit for showing that
they understood the practical principles and techniques involved.

* (f) The candidate needed to draw the strike-through arr

This section explains how the candidate could

have improved each answer. This helps you to

interpret the standard of Cambridge exams and
helps your learners to refine their exam technique.

Common mistakes candidates made in this question

¢ (d) The most common error was to place the voltmeter in series with the other components instead of in parallel
with the resistors.

¢ (e) Vague answers were common here. Many candidates correctly suggested adding another resistor, but few
suggested adding at least three more resistors (to give a good range of results). Candidates also needed to make
it clear that these resistors should be connected in parallel with a set of readings taken each time another resistor
was added.

mon. S Lists the common mistakes candidates made -

t Often candidates were not ndidate in answering each question. This will help your




Example Candidate Responses — Paper 6

Question 1

Example Candidate Response — high

1 Astudent investigates the.period of a pendulum. Fig. 1.1 and Fig. 1.2 show the arrangement.
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Fig. 1.1 Fig. 1.2

(a) The student measures the distance d betwaen the bottom of the clamp and thes floor.

d= 120.0cm

This distance ¢ remains constant throughout the experiment.
He adjusts the length 7 of the pendulum to 70.0cm.

Calculate the distance x between the centre of the pendulum bob and the floor. Record the
value of x in the first row of Table 1.1. [

(b) The student displaces the bob slightly and releases it so that it swings. Fig. 1.2 shows one
complefe oscillation of the pendulum.

He measures, and records in the first row of Table 1.1, the time ¢ for 10 complete oscillations.

(iy Calculate, and record in the first row of Table 1.1, the period T of the pendulum.

The period is the time for one complete oscillation. [1]
{ii) Calculate, and record in the first row of Table 1.1, T2, 2
(ifiy Complete the column headings in Table 1.1. 11

Examiner comments

Mark for (a) = 1 out of 1

Mark for (b)(i) = 1 out of 1
Mark for (b)(ii) = 2 out of 2

Mark for (b)(iii) = 1 out of 1
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Example Candidate Response — high, continued Examiner comments

Mark for (c) = 3 out of 4

Mark for (d) = 0 out of 1

(e) Explain why- timing 10 oscillations gives a more accurate result for the period T'than timing
one oscillation.

4 ._redlnces @# eet

Mark for (e) = 1 out of 1

.................................................................. Total mark awarded =
' [Motat: 117 | 9 out of 11

How the candidate could have improved their answer

(c) Scales that produced plots that occupied at least half the graph grid in both directions were required.
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Example Candidate Response — middle Examiner comments

1 Astudent investigates the period of a pendulum. Fig. 1.1 and Fig. 1.2 show the arrangement.
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Fig. 1.1 - ) Fig. 1.2

{a) The student measures the distance d between the botiom of the clamp and the floor.

d= . 1200 cm

This distance d remains constant thioughout the experiment.
He adjusts the length Iofthe pendufum to 70.0cm.

Calculate the distance x between the centre of the pendulur bob and-the floor; Record the
-value of x in the first row of Table 1.1. ~ ) _‘[1]- Mark for (a) =1 out of 1

{b) The student displaces the bob slightly and releases it so :'tﬁat it swings. Fig. 1.2 shows one
complete oscillation of the penduium. )

He measures, and-records in the first.row of Table 1.1, the time £ for 10 complete oscillations.

{i) Calculate, and record in the first row of Table 1.4, the period T of the pendulum.

The period is the time for one complete oscillation. e Mark for (b)(i) = 1 out of 1
{ii) Calculate, and record in the first row of Table 1.1, T2 ) i2 Mark for (b)(ii) = 2 out of 2
(iii) Completé the-column headings in Table 1.1. , i

Mark for (b)(iii) = 1 out of 1
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Example Candidate Response — middle, continued Examiner comments

Mark for (c) = 1 out of 4

(d) State whether the graph line shows that T2is.proportional to x. Give a reason for your answer.

statement .. j\'b :& dﬁ@\
reason }75 Y. n@f— Q_ fé}yb (Jﬂﬁ gm?h

1l Mark for (d) = 0 out of 1

(e} Explain why fiming 10 oscillations -gives a more accurate result for the period T than timing.
one oscillation..

Mark for (e) = 1 out of 1
......... {1

[Total: 1]

Total mark awarded =
7 out of 11

How the candidate could have improved their answer

(c) The candidate chose a vertical scale that was too compressed. A scale that produced plots that occupied at least
half the graph grid in both directions was required. Also the horizontal scale went right to left instead of left to right.
The line was not a best-fit straight line.
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Example Candidate Response — low

Examiner comments

1 Astudent investigates the period of a pendulum. Fig. 1.1 and Fig. 1.2 show the arrangement
| J————clamp L +———clamp
1 P
d Pl
el 9) I::l O l::l
bob ¥
X -
floor one complete
oscillation
Fig. 1.1 Fig. 1.2
(a) The studént measures the distancé d hetween the bottom of the clamp and the floor.
d= ... 120.0cm
0 The x value is miscalculated.
This distance: d-remains-constant throughout the €xperiment. Mark for (a) =0 out of 1
He adjusts the length 1 of the pendulumto 70.0cm.
Calculate the distance x between the centre of the pendulum bob and the floor. Record the
value of x in the first row of Table 1.1. M1
(b)

The student displaces the bob slightly and releases it so that it swings. Fig. 1.2 shows one
complete oscillation of the pendulum.

He measures, and records in the first row of Table 1.1, the time ¢ for 10 complete oscillations.

(i) Calculate, and record in the first row of Table 1.1, the period T of the pendulum .
The period is the time for one complete osciltation. K Mark for (b)(i) = 1 out of 1

B 1 Mark for (b)(ii) = 2 out of 2
(iif) Complete the column headings in Table 1.1. 11

(i) Calculate, and record in the first row of Table 1.1, 72.

o The candidate inserts the unit
for T in place of the T2 unit.
Mark for (b)(iii) = 0 out of 1

10
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Example Candidate Response — low, continued

{d) State whether the graph line shows that T2is proportional fo x. Give a reason for your answer.

M [SENS RN
X = . = = ., SaX o
reason %\\O ..... O%\ asoh Lk S~ 6 \s :0*‘%%0@“\»:&

in

(e) Explain why timing 10 oscillafions gives a more accurate result for the period T than timing
one oscillation.

[Total: 11}

Examiner comments

o The candidate chooses an
unsuitable vertical scale and needs
to draw a single best-fit straight line.
Mark for (c) = 1 out of 4

Mark for (d) = 0 out of 1

Mark for (e) = 1 out of 1

Total mark awarded =
5 out of 11

1
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How the candidate could have improved their answer

(b)(iii) The candidate should have given the unit for T2 as s2.

(c) The candidate chose a vertical scale that was too compressed. A scale that produced plots that occupied at
least half the graph grid in both directions was required. The data in the table were plotted accurately, but the
candidate needed to draw a single best-fit straight line.

(e) The reason why timing 10 oscillations would have given a more accurate result than timing one oscillation was
that the reaction time error in starting and stopping the stopwatch would have been a smaller percentage of the
time taken. The candidate needed to make this clear.

Common mistakes candidates made in this question

(b)(iii) A common error was for candidates to give the unit of 7? as s.

(c) A common error was for candidates to draw graphs with compressed scales (usually the vertical scale) such
that the plotted points did not occupy at least one half of the graph grid. The question stated that the axes did not
have to start at the origin (0,0) but this advice was not always heeded.

(d) Many candidates missed the fact that the line did not pass through the origin.

(e) Many candidates suggested that the greater accuracy was due to ‘taking an average’ rather than realising

that the reason for the time for one oscillation being less accurate was that the reaction time error in starting and
stopping the stopwatch would be more significant when timing one oscillation compared with when timing 10
oscillations. When timing 10 oscillations, this reaction time error at the beginning and end of the oscillations would
be a much smaller percentage of the time taken.

12
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Question 2

Example Candidate Response — high

Examiner comments

2 A student investigates- res;stance ;

Fig..2.1shows the cnrcwt shé uses.

pc)wei“supply )
iy Ot

Fig. 241

{a) She records fhie potential difference (p.d.) V; acrpss the resistor and the current I in the
circuit: )

~ The meters are showrtin Fig. 2.2 and Fig: 2.3.

(1) . Write down the readlngs ‘Inciude {he units for potential difference, current or resistance
where :appropnate in all part$ of the quastion.

Fig.22 ' Fig.2.3
V= 2’6\/
- .0.54
Il Tttt ‘A """""""""""""""""""""" ‘ ‘[é‘i Mark for (a)(i) = 3 Out Of 3
(i} Calculate the resistance R, of tfie resistor using the equation R, = % .
. XoR 1l Mark for (a)(ii) = 1 out of 1

13



Example Candidate Responses — Paper 6

Example Candidate Response — high, continued Examiner comments

Mark for (b) = 1 out of 1

Mark for (c) = 1 out of 1

a n The circuit diagram is drawn
correctly, but the way the voltmeter
symbol is displayed is incorrect.
Mark for (d) = 1 out of 2

o o The candidate correctly
suggests using additional resistors

but needs to be clear whether
they are to be placed in series or
parallel.

Mark for (e) = 1 out of 2

Mark for (f) = 1 out of 1

Total mark awarded =
9 out of 11

14
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How the candidate could have improved their answer

* (d) The candidate needed to draw the voltmeter symbol with care so that there was no line through it.

* (e) The candidate correctly suggested using more resistors but needed to make it clear that at least three more
resistors had to be added, one at a time, and that these resistors needed to be connected in parallel and not in
series.

15
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Example Candidate Response — middle

Examiner comments

2. Astudentiinvestigates resistance. . -

Fig. 2.1.shows the circuit she uses.

power supply
0 ¢
®
I
e
W
Fig. 2.1

(a) She records the potential difference (p.d.): V; across the resistor and the current I, in the
circuit.

The meters areshown in Fig. 2.2 and Fig. 2.3.

(i) Write down the readings. Include the units for potential difference, current or resistance
-where appropriate in.ail, parts-of the question.

Fig. 2.2 Fig. 2.3

Vi= 24\/ .............................................
r=.0.5A.. .
(31

’ ) V.

(i) Calculate the resistance Ry of the resistor using the equation R, = I—1 .
1
L
c.5

Mark for (a)(i) = 3 out of 3

Mark for (a)(ii) = 1 out of 1

16
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Example Candidate Response — middle, continued Examiner comments

a a The candidate rounds 9.2857
wrongly.
Mark for (b) = 0 out of 1

Mark for (c) = 1 out of 1

Mark for (d) = 2 out of 2

e e The candidate needs to clearly
explain the use of adding resistors
in the same circuit, one at a time.
Mark for (e) = 0 out of 2

e o The candidate incorrectly
draws a symbol that is part variable

resistor and part thermistor.
Mark for (f) = 1 out of 1

Total mark awarded =
7 out of 11

17
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How the candidate could have improved their answer
* (b) The candidate performed the correct substitution and calculation but made a rounding error. 9.2857 needed to

be rounded to 9.29 instead of 9.28.

¢ (e) The candidate needed to describe adding at least another three resistors in parallel, one at a time. There were
many ways in which this could have been worded and the candidate would have been given credit for showing that
they understood the practical principles and techniques involved.

18
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Example Candidate Response — low

Examiner comments

2 Astudentinvestigates resistance.

Fig. 2.1 shows the circuit she uses.

power supply
o o
®

]
f S——

L0
-

Fig. 2.1

{a) She records the potential difference (p.d.) V, across the resistor and the current I in the
circuit.

The meters are shown in Fig. 2.2 and Fig. 2.3.

{i) Wirlte down the readings. Include the units for potenttal difference, current or resistance
where appropriate in all parts of the question.

Fig. 2.2 Fig. 2.3

v,
{iiy Calculate the resistance R, of the resistor using the equation R, = »};1 .
1

b
Q\ =~ oS

........................................................

0 The candidate gives the unit
for ohm (crossed out) instead of the
unit V for the potential difference.
The candidate misreads the
ammeter.

Mark for (a)(i) = 1 out of 3

Mark for (a)(ii) = 1 out of 1

19
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Example Candidate Response — low, continued Examiner comments

Mark for (b) = 1 out of 1

Mark for (c) = 1 out of 1

Mark for (d) = 2 out of 2

20
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Example Candidate Response — low, continued Examiner comments

o o The candidate needs to clearly
explain the use of adding resistors
in the same circuit, one at a time.
Mark for (e) = 0 out of 2

0 The candidate incorrectly

o draws a symbol that is part variable
resistor and part thermistor.

Mark for (f) = 0 out of 1

Total mark awarded =
6 out of 11

How the candidate could have improved their answer

* (e) The candidate needed to describe adding at least another three resistors in parallel, one at a time. There were
many ways in which this could have been worded and the candidate would have been given credit for showing that
they understood the practical principles and techniques involved.

* (f) The candidate needed to draw the strike-through arrow through each of the long sides of the rectangle.

Common mistakes candidates made in this question

¢ (d) The most common error was to place the voltmeter in series with the other components instead of in parallel
with the resistors.

¢ (e) Vague answers were common here. Many candidates correctly suggested adding another resistor, but few
suggested adding at least three more resistors (to give a good range of results). Candidates also needed to make
it clear that these resistors should be connected in parallel with a set of readings taken each time another resistor
was added.

* (f) Incorrect variable resistor symbols were common. Some of these were due to careless positioning of the strike-
through arrow. A more common error was for candidates to draw the thermistor symbol or a symbol that appeared
to be a combination of the thermistor symbol and the variable resistor symbol.

21
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Question 3

Example Candidate Response — high Examiner comments

Mark for (a) = 1 out of 1

22
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Example Candidate Response — high, continued Examiner comments

{b) + Draw aline EF parallel to CD and 2.0cm below CD.
+ Label the point J where NL crosses EF.
* Draw a line GH parallel to CD and 7.0cm below CD.

+ Label the point K where NL crosses GH.
, 1] Mark for (b) = 1 out of 1

{c) (i) Drawaline PQ atan angle i = 30° fo the normal and on the left-hand side of the normal oo
above the block. 1] Mark for (c)(i) = 1 out of 1

(i} The student places two pins P, and P, onlfine PQ. Fig. 3.1 is not drawn full size.. Suggest
a suitable distance apart for pins P, and P, in this type of experiment.

distance apart. ..... 5% Mm o 111 Mark for (C)(ii) =1 out of 1

{d) The student observes the images of P, and P, through side CD of the block. She adjusts her
line of sight untit the images of P, and P, appear one behind the other. '
She places apin P, on line EF and a pin P, on line GH so that P,, and the images of P, and
P, seen through the block; appear behind pin P,

() OnfFig. 3.1, measure the length a of the fine fram J to P, 0 The candidate gives a value
8= Nev D 1 that is just out of the range of
' acceptable responses.

{ii} OnFig. 3.1, measure the length b of the fine from K to P,

Mark for (d)(i) = O out of 1
b= Oma..... 9
(i) Caloulate 2. 9 e ?I'hle candidate gives a value
@ s b 2.3 that is just out of the range of
‘21 Pl ' ' 0 2 acceptable responses.
(e} State one precaution that you would take in this type of experiment in. order to produce an Mark for (d)(ii) = 0 out of 1
accurate ray trace.
= D)o ustace. TR Rencih o Anes o The candidate incorrectly
R ¥ draws a symbol that is part variable
...................................... M resistor and part thermistor.
() Astudent plans fo test the suggestion that, in this experiment, L is a constant for all possible Mark for (d)(iii) = 2 out of 2
values of /. List suitable values of / that the student could use. & )
X o] .
QOO PSS A5 I L%glo 12l Mark for (e) = 1 out of 1
..... 5 4 .y LS S——_ 0
[Total: 11] o The candidate suggests

sufficient additional angles of
incidence, but the range is too
restricted.

Mark for (f) = 1 out of 2

Total mark awarded =
8 out of 11

How the candidate could have improved their answer

e (d)(i), (d)(ii) The candidate gave values just out of the range of acceptable responses. The position of normal
drawn by the candidate on Fig. 3.1 was close enough to obtain the mark for (a), but not close enough to produce
sufficient accuracy for (d)(i) or (d)(ii).

¢ (f) The candidate suggested a sufficient number of additional angles of incidence but a range of values of at least
30° was needed.

23
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Example Candidate Response — middle Examiner comments

0 0 The candidate needs to draw
an incident ray at 30°, not 60°.
Mark for (a) = 1 out of 1

24
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Example Candidate Response — middle, continued Examiner comments

(b} - Draw aline EF.parallel to:.CD'and 2.0em below CD.
+ Label the pointd-where NL ¢rosses EF.
+ Draw aline GH parallel to CD and 7.0cm below ¢p.

= Label the point K where NL crosses GH.
' {1

(¢} (i) Draw aline PQ at an angle /= 30° to the hormai and on the left-hand side of the normal
above the block. [1F

Mark for (b) = 1 out of 1

Mark for (c)(i) = 0 out of 1

{i) The student places two pins P, and P, on fine PQ. Fig. 3.1 is not drawn full size. Suggest
a suitable distance apart for pins P, and P, in this type of experiment.

2 A distance apaft ....... '1 2"""' .......... e ......... [1] o The candidate needs to

suggest a distance apart of at least
(g} The student observes the images-of R, and P, through sude €D of the block. Sheadjusts.her 5c¢m, so cannot be awarded the
hne of sight until the images of P, and P appear one behind the other.

She places a pin P, on line EF and a pm P, on fine GH so that F’a» and the images of P, and mark. B
P, seen through the block, appear behind pin'P,. - K Mark for (c)(ii) = O out of 1
{i)y OnFig. 31, measurethe length a of the linefrom J to P‘g;.\
PRSI 5.7 N 1] | Mark for (d)(i) = 1 out of 1
{ii} On Fig. 3.1, measure the length b of the line from Kto P,
b 2530 e, M] | Mark for (d)(ii) = 1 out of 1
(i) Caloulate2. 55 A
a -”’_,:1» )
z b 2 [ | Mark for (d)(iii) = 2 out of 2

(e) State one precaution that you wolld take in this type of expenmem in-order fo produce an
accurate ray trace.

Drguu/?g«(/lu\% U"tf R ithe {i& d &, kaﬂﬁfﬁ‘}n.&vm(\&{rj\b e The candidate does not
e _udon dramm Ay w0 e pzrpenohculc.r vt peds b Lo efuswrd? 3. ] suggest a valid precaution that

meosnredad - Qo7 with (L0 helpd) e pobader overcomes a difficulty in carrying
(f) Astudent plans to test the suggestion that, in this expenment is a constant for all possible out the experiment.
values of 7. List suitable values of / that the student could use. Mark for ( e) =0 out of 1
£ Yol = ‘=0
......... U GO 4= £ 124 SRR )
(; -0

Q =" o The candidate needs to
suggest at least 4 values of angle of

incidence in addition to the original
30°.
Mark for (f) = 1 out of 2

Total mark awarded =
7 out of 11

How the candidate could have improved their answer

¢ (c)(i) The candidate needed to draw the incident ray at 30° to the normal. In this case, the candidate had drawn the
ray at 30° to the surface of transparent block.

¢ (c)(ii) The candidate needed to suggest placing the pins further apart. The further apart the pins, the more
accurately they can be judged to be exactly in line. Candidates should be advised, when doing practical work of
this nature, to place the pins as far apart as practicable. The minimum spacing allowed in this case was 5.0 cm.

* (e) The candidate needed to suggest an important precaution. For example, viewing the bases of the pins would
have been a valid precaution as this overcomes the difficulty of trying to ensure that the pins are vertical.

* (f) The candidate needed to suggest at least 4 angles (in addition to the original 30°). This would have indicated
that the candidate understood that a sufficient number of results are required to draw a valid conclusion.

25
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Example Candidate Response — low Examiner comments

0 0 The candidate needs to draw
an incident ray at 30°, not 60°.
Mark for (a) = 1 out of 1

26
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Example Candidate Response — low, continued

() + Draw aliné EF parailel to.CD*and:2:0cm-below CD.
+ Label the point d where NL crosses EF.
+ Draw aline GH parallel to CD and 7.0cm below-CD.

« Label the point K where NL crosses GH.
|

(c) (i) Draw aline PQ at anangle i = 30° to the normal and on the left-hand side of the normal
above the block, 13
(i) The student places two pins P, and P,.on lme PQ Fig. 3.1 is notdrawn full size. Suggest

a suitable distance apart for pzns P, and P, in this type of experiment. :

14,250{’)

distance apart ...z

f11

{¢l). . Thestudent observes the:images: ofP1 and P, through side CD of the 'block. She adjusts her
line of sight until the images of P, and P, appear one behind the other.
She places a pin Py on fine EF and a pm P4 on line GH so that P, and the'i nmages of P, and
P, seen through ihe block, appear behind:piniP,.

() OnFig. 3.1, measure the:length.a of the line from-J t6-P,,

ae 2 hem 1]
(i) On Fig. 3.1, measure the length b of the finefrom Ko P,.
SN T ]

{iii) Calculate%. 6‘ {,’
Ak {em b. 2l D

{e) State one precaution that you. would take-in this type of experiment in order to producé an
accurate ray trace.

m \‘o ma/K@, Hee, | Y (clfwﬁf;r) 25.. Mm
as Oosyi»l , 0.«

(f} A student plans to test the suggestion that, in this experiment, b is a constant for all possible
values of /. List suitable values of / that the student could use.

3
G ?’lcf

[Total: 1]

Examiner comments

Mark for (b) = 1 out of 1

Mark for (c)(i) = 0 out of 1

o The candidate needs to
suggest a distance apart of at least
5cm.

Mark for (c)(ii) = 0 out of 1

Mark for (d)(i) = 1 out of 1
Mark for (d)(ii) = 1 out of 1

o The ratio is within the tolerance
allowed, but the candidate
incorrectly includes a unit.
Mark for (d)(iii) = 1 out of 2

o The candidate does not
suggest a valid precaution that
overcomes a difficulty in carrying
out the experiment.

Mark for (e) = 1 out of 1

o The candidate needs to
suggest at least 4 values of angle of
incidence in addition to the original
30°, with a wide range.

Mark for (f) = 0 out of 2

Total mark awarded =
6 out of 11
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Example Candidate Responses — Paper 6

How the candidate could have improved their answer

(c)(i) The candidate needed to draw the incident ray at 30° to the normal. In this case, the candidate drew the ray
at 30° to the surface of transparent block.

(c)(ii) The candidate needed to suggest placing the pins further apart. The further apart the pins, the more
accurately they can be judged to be exactly in line. Candidates should be advised, when doing practical work of
this nature, to place the pins as far apart as practicable. The minimum spacing allowed in this case was 5.0 cm.
(d)(iii) The value for the ratio was correctly calculated and within the allowed tolerance, but the candidate also
needed to identify that the ratio had no unit.

(f) The candidate needed to suggest at least 4 angles (in addition to the original 30°). This would have indicated
that the candidate understood that a sufficient number of results are required to draw a valid conclusion. The
angles stated also needed to cover as wide a range as possible, but all under 90 degrees.

Common mistakes candidates made in this question

(c)(i) The most common error was to draw the line PQ at 60° to the normal instead of 30°.
(c)(ii) A common error was to suggest placing the pins too close together (less than 5.0 cm).
(d)(iii) The most common error was candidates giving the unit cm for the ratio.

(e) Some candidates suggested inappropriate precautions such as using a darkened room (appropriate for a ray
box experiment but not this experiment).

(f) Common errors made by candidates included:
o suggesting too few additional angles and/or
o stating too narrow a range of angles stating too narrow a range of angles.
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Example Candidate Responses — Paper 6

Question 4

Example Candidate Response — high Examiner comments
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Example Candidate Responses — Paper 6

Example Candidate Response — high, continued Examiner comments

“ a The candidate successfully
covers all marking points other than
marking point 2.

Total mark awarded =
6 out of 7

How the candidate could have improved their answer

The candidate was required to state clearly that each block needed to be immersed in the hot water and then removed
to allow it to cool down in air (marking point 2). In spite of this, all the other marking points were successfully covered.
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Example Candidate Responses — Paper 6

Example Candidate Response — middle Examiner comments
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Example Candidate Responses — Paper 6

Example Candidate Response — middle, continued Examiner comments

0 0 The candidate does not include
a clear statement of the method
(marking point 3).

o The candidate does not provide

o a conclusion.

o o The candidate produces a
table, but does not include the

correct units for temperature
(°C) and time (s) (marking point 6).

Total mark awarded =
4 out of 7

How the candidate could have improved their answer

+ The candidate was required to give a fuller account of the method, including the need to record temperatures over
a fixed time, or record the time for a fixed temperature drop, or record the temperatures at regular time intervals
(marking point 3).

* In the table, the candidate needed to use the correct units for temperature (°C) and time (s) (marking point 6).

+ The candidate needed to write a conclusion consistent with the method. For example, comparing temperature

drops if a fixed time had been used or comparing times if a fixed temperature drop had been used (marking point
7).
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Example Candidate Responses — Paper 6

Example Candidate Response — low Examiner comments

33




Example Candidate Responses — Paper 6

Example Candidate Response - low, continued Examiner comments

0 “ The candidate does not include
a reference to using a stopwatch
(marking point 1).

o The candidate does not explain
that the blocks are to be removed

e from the hot water to allow them to

cool (Marking point 2). Additionally,

the candidate needs to state

that the method is repeated with

the other metal blocks (marking

point 4).
o 0 The candidate’s table is
incomplete.
a ° The candidate does not write a

clear conclusion (marking point 7).

Total mark awarded =
2outof 7
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Example Candidate Responses — Paper 6

How the candidate could have improved their answer

The candidate did identify key variables to control but the method needed more detail: the answer needed to
include reference to using a stopwatch or other suitable timing device (marking point 1).

The candidate was required to explain that the blocks needed to be removed from the hot water before allowing
them to cool (marking point 2).

The candidate also needed to state clearly that the procedure had to be repeated with the other metal blocks
(marking point 4).

This table should have included columns for initial and final temperatures, together with the unit °C (marking point
6).

The account also required a clear conclusion. This could have involved either suggesting plotting a graph of
temperature against time for each block or comparing temperature drops or times for the different metals. How this
was expressed would have depended upon whether the candidate had used a fixed temperature drop or a fixed
cooling time (marking point 7).

Common mistakes candidates made in this question

Most candidates described a cooling experiment but did not state the need for a stopwatch (or other suitable timing
device).

Some candidates described pouring hot water into the hole in the block for the thermometer rather than immersing
the block in hot water.

Candidates referred to immersing the blocks in hot water, but then did not describe removing the blocks from the
hot water to start the cooling process. This was a very common error.

Candidates wrote vague conclusions, and some gave no conclusions.

The bullet points in the question were provided to help candidates organise their answers. Candidates should be
encouraged to use these points to structure their responses. Successful candidates often wrote a concise account
addressing the bullet points in order.
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