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Example Candidate Responses — Paper 5

Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge IGCSE Combined Science 0653
and Cambridge O Level Combined Science 5129, 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 June 2019 scripts 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 and pre-release material used here are available to download from the School
Support Hub. These files are:

June 2019 Question Paper 51

June 2019 Paper 51 Mark Scheme

Past exam resources and other teacher support materials are available on the School Support Hub:

www.cambridgeinternational.org/support

Cambridae IGCSE and O Level Combined Science 0653/5129 4
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Example Candidate Responses — Paper 5

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 — Question 1, high Examiner comments

o Outline of apple is a clear
continuous pencil line AND the
drawing is large (at least half of
box filled). This is correct.

Mark for (a)(i) = 2 out of 2

@ candidate adds detail of the
core, including a pip (seed) and
some of core outline. This is
correct.

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

e Candidate correctly measures
the width of the apple in the
drawing and records the

KExaminer comments are \

(i)) Use a ruler to measure your drawing, in millimetres, at its widest point and record  alongside the answers. These
vele. e explain where and why marks
=% Wt S were awarded. This helps you
Answers are by real candidates in exam conditions. to interpret the standard of
These show you the types of answers for each level. Cambridge exams so you can |
Discuss and analyse the answers with your learners in help your learners to refine
the classroom to improve their skills. Ktheir exam technique. J

How the candidate could have improved their answer

+ (a)(i) Candidates were asked to make a large, detailed, drawing. This outline needed to be bigger, using at least
half of the box provided.

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

* A number of candidates drew feathery and fuzzy outlines to their drawings in (a)(i). In (a)(ii), many candidates did
not indicate clearly on their drawing where they were measuring the width. Some also recorded their answer in
centimetres not millimetres.

Often candidates were not awarded Lists the common mistakes candidates made
marks because they misread or in answering each question. This will help your
misinterpreted the questions. learners to avoid these mistakes and give them

the best chance of achieving the available marks.

5 Cambridge IGCSE and O Level Combined Science 0653/5129



Example Candidate Responses — Paper 5

Question 1

Example Candidate Response — high Examiner Comments

1 You are going to investigate the nutrient content of an apple.

(a) You are provided with half of an apple, A.
(I) Remove the plastic film from the apple.

In the box, make a large detailed drawing of the cut surface of the apple.

° Outline of apple is a clear

continuous pencil line AND the
(1) drawing is large (at least half of
box filled). This is correct.

e e Candidate adds detail of the
core, including a pip (seed) and
some of core outline. This is
correct.

Mark for (a)(i) = 2 out of 2

[2]

(i) Use a ruler to measure your drawing, in millimetres, at its widest point and record this

value.
‘E:':q 9

e Candidate correctly measures

width of apple in drawing = m . .
4 - " the width of the apple in the
Measure the same distance on the half apple, A, and record this value. drawing and records the
width of apple A = 0 _mm | measurement in millimetres.

il Mark for (a)(ii) = 1 out of 1
(iii) Calculate the magnification of your drawing.

Show your working. e
80=359=1.36 0 Candidate calculates
magnification incorrectly.
Mark for (a)(iii) = 0 out of 1
magnification of drawing = X A -SQ - 11

Cambridae IGCSE and O Level Combined Science 0653/5129 6



Example Candidate Responses — Paper 5

Example Candidate Response - high, continued Examiner Comments

(b) -

(i)

(ii)

Place the half apple, A, on the white tile. Use the knife, with care, to cut two small cubes
of apple. The cubes must be small enough to fit into the test-tubes provided.

Place one cube into a test-tube and add two drops of iodine solution.

Place the second cube into another test-tube and add about 1 cm?® of Benedict's solution.
Heat in a water bath for five minutes. e

colour observed after adding iodine solution ... QXN .o

Record your observations.

colour observed after heating with Benedict's solution ange.f\reﬁ.
[2]

State the conclusions about the nutrient content of an apple that can be made from your
observations.

L oSN L Qnt Qi SO bur . does . cantain....

© candidate identifies the
colours for a negative result with
iodine and a positive result with
Benedict’s solution.

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

Q Candidate correctly identifies
the nutrients tested for with iodine
(starch) and Benedict’s (reducing
sugar) and correctly interprets
the results of the tests; negative
test for starch and positive test for
reducing sugar.

It is important to state both
negative and positive conclusions
about nutrients.

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

Total mark awarded =
6 out of 7

How the candidate could have improved their answer

» (a)(ii) Candidates were being tested on their ability to measure accurately. The candidate should have marked on
their drawing with a line, the width they were measuring.

* (a)(iii) The correct formula was: magnification =

width of drawing

width of actual apple’

7 Cambridge IGCSE and O Level Combined Science 0653/5129




Example Candidate Responses — Paper 5

Example Candidate Response — middle Examiner Comments

1 You are going to investigate the nutrient content of an apple.
(a) You are provided with half of an apple, A.
(i) Remove the plastic film from the apple.

In the box, make a large detailed drawing of the cut surface of the apple.

Q Outline of apple is large
enough but is made of multiple
pencil strokes, not a single

27 | continuous outline.

i , at its widest point and record thi . . ;
(1) t.l;:: ruler to measure your drawing, in millimetres, at its wi asopon and record this 9 Candidate includes some detail
of the core, even although no pips
width of apple in drawing = 2 mm (seeds) are drawn 9 pIp
Measure the same distance on _the half apple, A, and record this value. Mark for (a)(i) = 1 out of 2
width of apple A = b o 41 mm
i e Candidate records a correct
(iif) Calculate the magnification of your drawing. measurement of the width of
Show your working. the apple drawing in millimetres
between the two points marked on
their drawing.
Mark for (a)(ii) = 1 out of 1
Mark for (a)(iii) = 0 out of 1
magnification of drawing = [11

Cambridae IGCSE and O Level Combined Science 0653/5129 8



Example Candidate Responses — Paper 5

Example Candidate Response — middle, continued Examiner Comments

(b) = Place the half apple, A, on the white tile. Use the knife, with care, to cut two small cubes
of apple. The cubes must be small enough to fit into the test-tubes provided.

Place one cube into a test-tube and add two drops of iodine solution.

+  Place the second cube into another test-tube and add about 1cm? of Benedict's solution.
Heat in a water bath for five minutes.

(i) Record your observations.

colour observed after adding iodine solution Ua.c-k- ......

o Q Candidate gives a correct
colour observed after heating with Benedict's solution f‘ﬁd—/bf‘nwr\ ................ g . -

2] colour for positive Benedict's
result (red) but also an incorrect

colour (brown).

(i) State the conclusions about the nutrient content of an apple that can be made from your
observations.

Af:[—(’.(‘ a0 iNG Heg_ {Qm_mtu!{pn' He colouc 1y | Markfor (b)(i) =1 out of 2

bloe 'S whioh meen. Jto. posihet. efter fe 1)

S 3 - e Candidate correctly links black
benestict s solvhon  te wlor is rel (6w, "' “lroa7) | colour of iodine to presence

meotc  if (o Nt mis  ppans thet 1 4 of starch and red colour of
amtainy  starch and ravary svgars. @) Benedict's to presence of reducing
sugar.

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

Total mark awarded =
4 out of 7

How the candidate could have improved their answer

* (a)(i) Drawings should always be made with a clear continuous pencil outline and not multiple pencil strokes.

» (b)(i) Candidates were expected to know the range of colours for both positive and negative nutrient tests in the
syllabus. The inclusion of an incorrect colour for Benedict’s solution contradicted the otherwise correct answer ‘red’.

9 Cambridge IGCSE and O Level Combined Science 0653/5129



Example Candidate Responses — Paper 5

Example Candidate Response — low

1 You are going to investigate the nutrient content of an apple.
(a) You are provided with half of an apple, A.

(i) Remove the plastic film from the apple.

In the box, make a large detailed drawing of the cut surface of the apple.

2

(i) Use a ruler to measure your drawing, in millimetres, at its widest point and record this

value.

Measure the same distance on the half apple, A, and record this value.

width of apple A = &

(ili) Calculate the magnification of your drawing.

Show your working. o
7 x10° -

magnification of drawing = .... Z.80.00.00. .occveereerenes

(1

Examiner Comments

0 Candidate’s outline is too
small.

9 Candidate includes some detail
of the apple core with two pips
(seeds).

Mark for (a)(i) = 1 out of 2

e Candidate records the width in
centimetres, not millimetres.

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

Q Incorrect method used to
calculate magnification.

Mark for (a)(iii) = 0 out of 1

Cambridae IGCSE and O Level Combined Science 0653/5129 10




Example Candidate Responses — Paper 5

Example Candidate Response - low, continued

(b) -

(M)

(i)

Place the half apple, A, on the white tile. Use the knife, with care, to cut two small cubes
of apple. The cubes must be small enough to fit into the test-tubes provided.

Place one cube into a test-tube and add two drops of iodine solution.

Place the second cube into another test-tube and add about 1cm? of Benedict's solution.
Heat in a water bath for five minutes.

Record your observations.
colour observed after adding iodine solution ..... & ul,.hl_o.che
colour observed after heating with Benedict's solution ...2l\ue 4........... e ...................
State the conclusions about the nutrient content of an apple that can be made from your
observations.

‘..m.a\m'twiusk,,nmrkux*n.ng..an..mpp.\g...ia.m,\nj.dr.lier.c....md,..,,.,,...

[Total: 7]

Examiner Comments

e ‘Black’ is given the mark for a
positive result with iodine. There
may have been only small areas
of ‘black’ with other parts of the
apple cubes showing the brown
iodine colour and so the ‘red’ is
ignored here.

Q A positive result with Benedict's
is expected here and so ‘blue’, the
colour for a negative result, is not
accepted unless the supervisor’s
report indicates that the samples
used by the centre gave a
negative result.

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

0 This question is testing
whether candidates know which
nutrients are tested for with iodine
and Benedict’s solutions. The
candidate doesn’t indicate which
nutrients are present or absent.

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

Total mark awarded =
2 out of 7

How the candidate could have improved their answer

(a)(i) Candidates were asked to make a large, detailed, drawing. This outline needed to be bigger, using at least
half of the box provided.
(a)(ii) Candidates needed to read the question carefully. They were asked to give their answer in millimetres but
here, the width had been recorded in centimetres.
(b)(i) To get a negative test result with Benedict’'s solution suggested that the candidate had not performed the test
correctly.
(b)(ii) This question was testing candidates’ knowledge of which nutrient was tested for with iodine and Benedict’s
solutions.

Common mistakes candidates made in this question

A number of candidates drew feathery and fuzzy outlines to their drawings in (a)(i). In (a)(ii), many candidates did
not indicate clearly on their drawing where they were measuring the width. Some also recorded their answer in
centimetres not millimetres.
Incorrect recall of the equation for calculating magnification was the common mistake in (a)(iii).

(b)(i) The test for Benedict’s solution had a clear expected range of colours for negative and positive tests, which

candidates were expected to know. Where candidates wrote multiples colours, the inclusion of a colour that was
not one of those expected for Benedict’'s solution contradicted a correct colour.

When candidates were asked to identify nutrients present, they should comment on all the tests carried out,

including any that gave negative results. It was important here to say that starch was not present if the iodine test
gave a negative result, as well as stating that reducing sugar was present with the invariably positive Benedict's

test.

11 Cambridge IGCSE and O Level Combined Science 0653/5129



Example Candidate Responses — Paper 5

Question 2

Example Candidate Response — high Examiner Comments

2 Fig. 2.1 shows a cut stem of the water plant Elodea placed in a beaker of water. When light shines
on the Elodea it photosynthesises, and bubbles of gas are produced.

Q

—

water

Elodea |

Fig. 2.1

Plan an investigation to find out how the rate of photosynthesis of Elodea is affected by the
brightness of the light.

You are not required to carry out this investigation.
In your answer, include:

*  the apparatus needed, including a labelled diagram if you wish

a brief description of the method, including how you will treat variables and any safety
precautions

+  the measurements you will make Q Candidate identifies two
how you will process your results relevant pieces of apparatus
«  how you will use your results to draw a conclusion. a needed in the investigation; a gas

. s syringe and lamp.
T woeld  use ... 6. gas... zia.r.a.m.%g..........ymet..,,,.,ggyx-n,... yring P

el beaksr  exep e pevh. where.. © Credit is awarded as a method
o Feeowendd pvk he syl RGS....50... % wov.Id-... keep mark for recognising the need to
using distecent.  \Smps. it digpecent L;righl-n e ey vary the brightness of the lamps.

but. e s wader  same plplF . sane.
“ o &, é ! / : e Credit is awarded for a second
amovn.t.... L ot o s0MAR... e . R0 mark in the method and variables

eing g Pnd  avtsgbime. Has. bulebles section for stating that volume of
water should stay the same.

Hhey..... wonldh....90. . vp...inke.  the  syringt. and.

R " 9 v o4 4 ::1 e Since the candidate has stated
I 0N ‘d' messuns hDUJ muth . has . Tha that the bubbles go into the
ayringt.  leten. . g1l 2@ a0 Nl B SO syringe ‘how much the syringe
coler b wmatount it hed  dowe. . naer< is filled’ is sufficient for credit to

be awarded for measuring the
volume of gas.

igho{-odgmﬁ\-t,sisez would  drow:. odl  m

| 6 The amount of gas produced
hasn’t been linked to the
brightness of the lamp, which is
the independent variable.

Total mark awarded =
5outof 7

Cambridae IGCSE and O Level Combined Science 0653/5129 12



Example Candidate Responses — Paper 5

How the candidate could have improved their answer

* Marks were awarded in four categories, which linked to the bullet points in the question: apparatus, method and
variables, measurements and processing results, and making conclusions. To be awarded full credit, candidates
needed to include in their answer something creditworthy from each of these categories.

» The candidate linked the amount the syringe is filled with, to the amount of photosynthesis, but credit here
depended on linking the amount of gas produced with the brightness of the lamps used.

» Additional credit for control variables was available for controlling the length of elodea but ‘same plant’ was too
vague. Specific environmental controls, e.g. room temperature would also have been accepted. Finally, the
candidate could have mentioned the use of a stop-clock or timer.

13 Cambridge IGCSE and O Level Combined Science 0653/5129



Example Candidate Responses — Paper 5

Example Candidate Response — low

2 Fig. 2.1 shows a cut stem of the water plant Elodea placed in a beaker of water. When light shines
on the Elodea it photosynthesises, and bubbles of gas are produced.

‘S

water

Elodea

Fig. 2.1

Plan an investigation to find out how the rate of photosynthesis of Elodea is affected by the
brightness of the light.

You are not required to carry out this investigation.
In your answer, include:

the apparatus needed, including a labelled diagram if you wish

a brief description of the method, including how you will treat variables and any safety
precautions

the measurements you will make
*  how you will process your results
how you will use your results to draw a conclusion.

Foe  dhes e,xg)ev{m@j* Y need . oo
bee\cec it dleon  awvoder  inSide  ewnd
Ye  Flodecoe . The wost  impoChent . vosible
the - cont - clhange. \S "-L':‘v-\k‘ Son o
\(\CQ ) o \oe, LOC?E{/@ Eexrritess shining _on
the Flodeon side. 4o beckec, L
ﬁr& ‘OQ_ c»\n\:f {'\r\'mq L(.oc\dnu H’\e_ -\r_p{)

o€ . Ae  lecles (v ke, You. edso
heve.  to bo  cowefll  with’ e
beaker, cosse b seuld el Acofhecthing..
v oeed o aave daoonind s Yae cweont
LE edec, Ahe. beclec ot bo G|

oE worec The N GS U T men o DR

o deke. oS how (NAGNAA bebles 02}

ome ookl Ve much  Ame  dd g
lokke  4oc  Mae  Lobles Yo come
Oufl T lhe nclesion b b hewe

Yo  tndede youT Q\:ko&m‘rhe&ﬁ
(olege, whal Vogeend

w  did b \noﬂm«f

Examiner Comments

@ A source of light is identified.

e The candidate identifies the
need to count the number of
bubbles produced in an amount of
time.

Total mark awarded =
2outof 7

Cambridae IGCSE and O Level Combined Science 0653/5129 14




Example Candidate Responses — Paper 5

How the candidate could have improved their answer

This candidate could have been awarded additional credit in the first section, apparatus, by stating that a stop-
clock was needed to time the production of bubbles.

None of the marks available in the second section were credited. The candidate needed to say how they would
vary the brightness of the light. They could also have identified variables to be controlled, e.g. amount of water,
room temperature.

In the final section, processing results and making conclusions, the candidate needed to state that they would
calculate the number of bubbles per unit time or clearly state that they would compare the rate of bubbles produced
with the brightness of the light.

Common mistakes candidates made in this question

Candidates often used vague statements when identifying variables to be controlled, e.g. ‘control the environment’.
Candidates needed to state clearly which variable was to be controlled, e.g. volume of water or length of elodea.

A number of candidates stated a prediction of what they thought would happen in the investigation, instead of
saying how they would draw a conclusion. Other vague statements such as ‘draw a graph of the results and draw
a conclusion’ did not give sufficient detail to be awarded credit. For example, candidates needed to state the
variables that would be plotted on the graph, e.g. volume of bubbles against intensity of light.

15 Cambridge IGCSE and O Level Combined Science 0653/5129



Example Candidate Responses — Paper 5

Question 3

Example Candidate Response — high Examiner Comments

3 You are going to investigate the temperature changes which occur when aqueous
copper(1l) sulfate reacts separately with excess magnesium and with excess zinc.

{a) Method
1. Use a measuring cylinder to place 25cm? agueous copper(ll) sulfate into the small
beaker.

2. Measure the temperature of the agueous copper(11) sulfate. Record this temperature in
Table 3.1 to the nearest 0.5°C for time = 0.

3. Start the stop-clock and immediately add 2g magnesium powder, an excess, to the
beaker and stir.

4. Measure the temperature every 30 seconds for 5 minutes. Record these temperatures,
to the nearest 0.5°C, in Table 3.1.

Pour the mixture into the waste container.
Rinse the small beaker with distilled water.

[2
Tavle 3.1 @) Table 3.2 @ Al temperatures are recorded
> - T in Table 3.1.
reaction with magnesium reaction with zinc _
time/min temperature/°C time/min | temperature/°C The te_mperatulres mccli-eﬁse to
a maximum value and then
0 0
20 Z4 decrease.

0.5 qo L 0.5 Q4
1.0 60 1.0 3Q
15 c6 15 2.9
2.0 6 20 2.9
5 25 :
:?; 0 Q):‘_ 30 L:\
3:5 2 o) 3:5 zéq e All temperatures are recorded
10 59 20 Z9 e in Table 3.2.
45 5 3 = 45 29 The initial temperature is similar to
5.0 56 50 2¢, that of Table 3.1 and the maximum

temperature is lower than in Table
3.1.

Mark for (a) = 2 out of 2

Cambridae IGCSE and O Level Combined Science 0653/5129 16



Example Candidate Responses — Paper 5

Example Candidate Response - high, continued Examiner Comments

(b) (i) On the grid provided plot a graph of temperature (vertical axis) against time. 2]
fi\)
o .
¢ ,L'-\\'\L’
B ER N e AR IR R

=5

b SR

"Q’“P%Jcm@

25 |

0

0 05 10 15 20 25 30 35 40 45 50
time /min

(li) Draw a best-fit straight line for the increasing temperatures only. Extend the line further
than the highest point. Label the line magnesium. e

Draw a best-fit line through the decreasing temperatures only. Extend the line back past
the highest point. 1]

{iif} The maximum temperature reached by the reaction is where the two lines cross.
State the maximum temperature reached by the reaction.
maximum temperature = ........ é? ........................... *C 1]

(c) Suggest a value for the maximum temperature reached if 5g magnesium powder is reacted
with 25cm? of the same copper(ll) sulfate solution.

(C? Tﬁ') xG= maximum temperature = 16?.'5 °C [1]
(d) (i) Repeatsteps 1to 6 in (a) using 2g zinc, an excess, instead of magnesium.
Record the temperatures in Table 3.2. 2]

() Repeat (b) for the results for zinc. Draw the graph on the same grid as that used for
magnesium. Label this graph zinc. e

maximum temperature = ........ T °C

State the maximum temperature reached by this reaction.

e The label for the axis needs to
have both temperature and the
unit °C.

o Points are plotted accurately
with neat pencil crosses.

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

6 The best-fit line through the
decreasing temperatures should
have a roughly even spread of
points either side of the line. This
line has almost all points below or
on the line and only one point just
above the line.

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

e The value of maximum
temperature is recorded correctly
as the intersection of the two lines
on the candidate’s graph.

Mark for (b)(iii) = 1 out of 1

0 Since the method states that
2g of magnesium is an excess,
the answer here should be the
same as the candidate’s answer
to (b)(iii).

Mark for (c) = 0 out of 1

@ The lines for Magnesium and
Zinc have both been labelled.

The two best-fit lines for Zinc have
been drawn and the intersection
is recorded correctly (to within

1/2 a small square of candidate’s
graph).

Mark for (d)(i) = 2 out of 2

Mark for (d)(ii) = 2 out of 2

17 Cambridge IGCSE and O Level Combined Science 0653/5129



Example Candidate Responses — Paper 5

Example Candidate Response - high, continued Examiner Comments

(e) Suggest why the maximum temperature for magnesium is different from the maximum
temperature for zinc.

9 The candidate has clearly
stated that magnesium is more
reactive than zinc.

() Suggest and explain one improvement to the apparatus which would increase the accuracy Mark for (e) = 1 out of 1
of the maximum temperature.

improvement ... (3@, .a..... %"QW%@M& ........................ @ The candidate has identified

@ ____________ a piece of apparatus that allows
greater precision in measurement

explantion ...\ .. oo m‘& NSO RN, Ao than the measuring cylinder used
RAVY R&{T ..................................... 111 | inthe method. They also state
that it is because of the greater
precision that it will give a more
accurate value for the maximum
temperature.

Mark for (f) = 1 out of 1

[Total: 13]

Total mark awarded =
10 out of 13

How the candidate could have improved their answer

« (b)(i) The labelling of the vertical axis needed the inclusion of the correct unit to be complete.

» (b)(ii) A best-fit line should aim to be near to all the points and with a roughly even spread of points above and
below the line. This candidate’s line should have been a little lower down, closer to the lowest points and with a few
more slightly above the line.

» The correct answer in (c) required candidates to realise that using 5g of magnesium did not affect the maximum
temperature since 2g magnesium was already an excess, as stated in the method.
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Example Candidate Responses — Paper 5

Example Candidate Response — middle Examiner Comments

3 You are going to investigate the temperature changes which occur when agueous
copper(Il) sulfate reacts separately with excess magnesium and with excess zine.

(a) Method
1. Use a measuring cylinder to place 25cm® aqueous copper(ll) sulfate into the small
beaker.

2. Measure the temperature of the aqueous copper(Il) sulfate. Record this temperature in
Table 3.1 to the nearest 0.5 °C for time = 0.

3. Start the stop-clock and immediately add 2g magnesium powder, an excess, to the
beaker and stir.

4. Measure the temperature every 30 seconds for 5 minutes. Record these temperatures,
to the nearest 0.5°C, in Table 3.1.

5. Pour the mixture into the waste container.

6. Rinse the small beaker with distilled water. 0 0 Table 3.1 includ full
(2] able 3.1 includes a full set

Table 3.1 Table 3.2 of results. The temperature
increases to a maximum value

reaction with magnesium reaction with zinc and then decreases.
time/min temperature/°C time/min temperature/°C _
5 AT 220 5 30¢< Mark for (a) = 2 out of 2
0.5 g5 ¢ 0.5 23°C
1.0 Gs°C 1.0 25 G
15 &2 °C 1.5 35'(,
2.0 a4 6{, 2.0 YL
25 80°C. 25 34c
3.0 $9°C 3.0 YL
35 7C 3.5 2Y¢
0 | S5%C 40 ML
45 S“l"C 45 L 3¢
5.0 9 5.0 T 32 [C
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Example Candidate Responses — Paper 5

Example Candidate Response — middle, continued Examiner Comments

(b) (i) Onthe grid provided plot a graph of temperature (vertical axis) against time. [2]

e Vertical axis is clearly labelled

60°C el with the unit. The scale chosen
e allows all the points in Table 3.1 to
; ; e be plotted.
sot 5Eydnanugn Points are all plotted accurately.
1 Mark for (b)(i) = 2 out of 2
WOT Fftir 2
it PR T 9 The points have been joined
£ ERsg B sy mSRREiaR SUet ULt S ‘dot to dot’ with short line
. Arrrr bbb EEi : MERhy segments and not a smooth best-
L’A 2004F : Aianade S
¢0) : e S fit line.
I§ : ' ' Mark for (b)(ii) = 0 out of 1
200
0 The intersection of the two
lines lies above the graph so

that candidate cannot record
an accurate value for maximum

temperature.

(i) Draw a best-fit straight line for the increasing temperatures only. Extend the line further =
than the highest point. Label the line magnesium. Mark for (b)(III) =0 outof 1

0 05 10 15 20 25 30 35 40 45 50
time/min

Draw a best-fit line through the decreasing temperatures only. Extend the line back past . ; :
the highest point. e * ) " © This value should be identical

) ) to the candidate’s answer in
(i) The maximum temperature reached by the reaction is where the two lines cross.

(b)(iii).
State the maximum temperature reached by the reaction. o Mark for ( C) =0 out of 1

(e) Suggest a value for the maximum temperature reached if 5g magnesium powder is reacted G Table 3.2 has a full set of
with 25cm® of the same copper(11) sulfate solution. results, however, the starting

ﬁ + 268 maximum temperature = & o [ °C [1] temperature is not similar to the
34+ 436 = 170 starting temperature in Table
(d) (i) Repeat steps 11to 6 in (a) using 2g zinc, an excess, instead of magnesium. - 3.1. Since both record the room
Record the temperatures in Table 3.2, ~ [2] temperature, the answers should

(ii) Repeat _(h) for the results for zinc. Draw the graph on the same grid as that used for be close to each other.
magnesium, Label this graph zinc. @ Mark for (d)(|) =1 out of 2

State the maximum temperature reached by this reaction.

maximum temperature = ....... W%epﬁ ......... °C 0 The candidate is not penalised
[21 again for the ‘dot to dot’ best-fit

line and is awarded credit for

plotting the points and identifying

the intersection of their two

lines to show the maximum

temperature.

Mark for (d)(ii) = 1 out of 2
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Example Candidate Responses — Paper 5

Example Candidate Response — middle, continued Examiner Comments

(e) Suggest why the maximum temperature for magnesium is different from the maximum
temperature for zinc.

M&Wmmﬂmmuamzném @ The student clearly states that
: ; . magnesium is more reactive than
() Suggest and explain one improvement to the apparatus which would increase the accuracy Mark for (e) =1 out of 1

of the maximum temperature.

improvement . (ﬂ(@f— .. M lan.... éﬂﬁ«&«"/ﬁr 9 Students are provided

P o 7, ar with clean glassware for the
xperiment an this is not an

explanation ... ’%’LL e periment and so this is not a
improvement.

anedide... 47,. dhﬁf:fkﬁ M -

rating LMo erty BT
eeetlh e Sotudor, Total mark awarded =
7 out of 13

Mark for (f) = 0 out of 1

How the candidate could have improved their answer

(b)(ii) A best-fit line should aim to be near to all the points and with a roughly even spread of points above

and below the line. This candidate should have used a ruler to position a best-fit line close to the decreasing
temperature values, aiming for all points to be fairly close to the line and an even spread of points above and below
the line.

Candidates should always read through the whole question before starting. In this case, doing so, highlighted that
their best-fit lines were going to continue higher than the highest plotted point. Knowing this allowed the candidate
to choose a more suitable scale for their graph and allowed them to get an accurate reading of the maximum
temperature.

The correct answer in (c¢) required candidates to realise that using 5g of magnesium did not affect the maximum
temperature since 2g magnesium was already an excess, as stated in the method.

(d)(i) Candidates were recording temperatures for a second experiment. If they had followed the instructions
correctly, the first temperature value would be roughly the same as in Table 3.1. A tolerance was allowed, in case
room temperature had altered slightly, but a difference of 8°C suggested that the instructions had not been followed
accurately.

(f) Candidates were being asked to critically evaluate the apparatus and identify a change that could be made to
improve the accuracy of the value obtained for maximum temperature. Insulating the beaker to reduce thermal
energy loss was one acceptable suggestion here. Other suggestions for using more precise measuring equipment
were also acceptable.
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Example Candidate Responses — Paper 5

Example Candidate Response — low

Examiner Comments

1.

3 You are going to investigate the temperature changes which occur when aqueous
copper(ll) sulfate reacts separately with excess magnesium and with excess zinc.

(a) Method

Use a measuring cylinder to place 25cm® aqueous copper(ll) sulfate into the small
beaker.

Measure the temperature of the aqueous copper(Il) sulfate. Record this temperature in
Table 3.1 to the nearest 0.5°C for time = 0.

Start the stop-clock and immediately add 2g magnesium powder, an excess, to the
beaker and stir. '

Measure the temperature every 30 seconds for 5§ minutes. Record these temperatures,
to the nearest 0.5°C, in Table 3.1.

Pour the mixture into the waste container.
Rinse the small beaker with distilled water.

o @

Table 3.1 Table 3.2
reaction with magnesium reaction with zinc
time/min temperature/°C time/min temperature/°C
0 2015 0 20,5
05 40,5 0.5 30
1.0 605 1.0 30
1.5 GO, S 1.5 20
20 6oS 2.0 30
25 8a;s 25 20,
3.0 &0,S 3.0 20,S
35 60, 35 30,5
4.0 €0 4.0 30, s e
45 [<Ta) 4.5 2055
5.0 &0 5.0 0,5

0 Table 3.1 contains a full
set of results. They increase
to a maximum value and then
decrease.

Credit is given to the readings
here even although they may not
be accurate.

Mark for (a) = 2 out of 2

@ Table 3.2 has a full set of
values.

The starting temperature is the
same as in Table 3.1, however,
the values have not started
decreasing by the end of the
experiment and so, no clear value
for the maximum temperature can
be identified.

This may be because of candidate
error in reading the thermometer
and/or recording temperatures,

or it may be due to an error in
following the instructions in the
question.
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Example Candidate Responses — Paper 5

Example Candidate Response - low, continued

(b) (i) On the grid provided plot a graph of temperature (vertical axis) against time. [2]

0 05 10 15 20 25 3.0 35 40 45 50

time/min

(i) Draw a best-fit straight line for the increasing temperatures only. Extend the line further
than the highest point. Label the line magnesium.

Draw a best-fit line through the decreasing temperatures only. Extend the line back past
the highest point. 1

(iii) The maximum temperature reached by the reaction is where the two lines cross.
State the maximum temperature reached by the reaction. e
€03

maximum temperature = °C 1]

(c) Suggest a value for the maximum temperature reached if 5g magnesium powder is reacted
with 25cm?® of the same copper(II) sulfate solution.
O .4

(d) (i) Repeatsteps 1to6 in (a) using 2g zinc, an excess, instead of magnesium.

maximum temperature = .. ASA: %S,

Record the temperatures in Table 3.2. 2]
(ii) Repeat (b) for the results for zinc. Draw the graph on the same grid as that used for
magnesium. Label this graph zinc. e
State the maximum temperature reached by this reactien.
maximum temperature = ...3Q.5 ;é:l

Examiner Comments

e The label for the axis needs to
have both temperature and the
unit °C.

o The plots circled in red have
been mis-plotted.

Mark for (b)(i) = 0 out of 2
Mark for (b)(ii) = 0 out of 1

e From the candidate’s graph the
intersection of the lines, giving the
maximum temperature, is at 66 °C.

Mark for (b)(iii) = 0 out of 1

e This value should be identical
to the candidate’s answer in
(b)(iii).

Mark for (c) = 0 out of 1

G The candidate is given credit
for labelling the magnesium and
zinc.

The candidate draws only one
best-fit line for zinc and so there
is no intersection of lines at a
maximum temperature.

Mark for (d)(i) = 1 out of 2
Mark for (d)(ii) = 1 out of 2
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Example Candidate Responses — Paper 5

Example Candidate Response — low, continued

(e) Suggest why the maximum temperature for magnesium is different from the maximum
temperature for zinc.

K J— o

(f) Suggest and explain one improvement to the apparatus which would increase the accuracy
of the maximum temperature.

improvement pm@mmm ....... e ...........................................

explanation %mpmmex%m&mmma&mm .....
HeLexOC . EMIAOIISs.. Amd.. A AN 02, NS, NSRS, [1]
[Total: 13]

Examiner Comments

Q ‘reacts faster’ and ‘higher
reactant’ are not equivalent to
saying that magnesium is more
reactive or higher up the reactivity
series.

Mark for (e) = 0 out of 1

e The candidate’s suggestion
is about improving the accuracy
of recording results. The
question specifically asks for an
improvement to the apparatus.

Mark for (f) = 0 out of 1

Total mark awarded =
4 out of 13
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Example Candidate Responses — Paper 5

How the candidate could have improved their answer

Candidates were performing practical experiments in this examination and were being tested on their practical
skills, which included reading measuring instruments accurately. To improve, this candidate needed to read the
thermometer correctly and also needed to follow the instructions carefully so that the experiment gave plausible
results.

(b)(i) The labelling of the vertical axis needed the inclusion of the correct unit to be complete.
Part (b)(ii), required accurate plotting of the points in the candidate’s Table 3.1.

(b)(ii) The candidate’s points did not show a clearly decreasing trend, making it difficult for them to reach this
conclusion.

The correct answer in (¢) required candidates to realise that using 5g of magnesium did not affect the maximum
temperature since 2g magnesium was already an excess, as stated in the method.

In both (d)(i) and (d)(ii), the candidate needed to perform the experiment carefully and read the thermometer
accurately, gaining a plausible set of results.

(e) Candidates were expected to apply their knowledge of the reactivity series to the experiments they had just
done.

(f) Candidates were being asked to critically evaluate the apparatus and identify a change that could be made to
improve the accuracy of the value obtained for maximum temperature. Insulating the beaker to reduce thermal
energy loss was one acceptable suggestion here. Other suggestions for using more precise measuring equipment
were also acceptable.

Common mistakes candidates made in this question

Many candidates either did not label the vertical axis or included temperature without the unit °C.

A number of candidates plotted in pen and then made corrections, which made the graph difficult for them to use.
This should have been avoided as it also made it difficult for the examiner to read. Candidates should always use a
sharpened pencil to plot neat dots or small crosses on their graph.

Candidates found drawing two separate best-fit lines challenging in this question. Candidates were expected

to know that a best-fit line, whether it is a straight line or curve should go smoothly close to all the points and
have a roughly equal spread of points on either side of the line or curve. A common mistake in the best-fit line for
decreasing temperatures was to join the points ‘dot to dot’ with short straight-line segments or draw a straight line
with all or almost all the points either above or below the line.

Very few candidates realised that the 2g of magnesium powder was an excess and so the maximum temperature
with 5g would be exactly the same.

In the second experiment, candidates needed to follow the instructions very carefully. In particular, they needed
to stir their mixture to ensure that the temperature quickly rose to its maximum value. A number of candidates
recorded temperatures that had not started to decrease by the end of the experiment and a few candidates
recorded initial temperatures which were significantly different from the first experiment.

In the final part of the question (f), very few candidates gave an answer that was about improving the apparatus.
Those that did, suggested using a more precise piece of measuring equipment needed to give a more detailed
answer, e.g. ‘use a thermometer that reads to 0.1 degrees as it is more precise’.
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Example Candidate Responses — Paper 5

Question 4

Example Candidate Response — high Examiner Comments

4 You are going to calculate the density of a liquid using two different methods.
You are provided with a balance, a measuring cylinder, a beaker containing liquid L and a test-tube.
Method 1
(a) (i) Measure and record the mass m_ of the measuring cylinder to the nearest 0.01g. a
T W > S g [1]
(ii) Add approximately 75cm?® of liquid L to the measuring cylinder.

Record the exact volume V|_of liquid L to the nearest 0.5cm®.
Keep the liquid in the measuring cylinder for (b). 9

V= A

total mass = ... 449,53 o a[1]

(iv) Determine the mass m_of liquid L. Use your answers to (a)(i) and (a)(iii) and the
equation shown:

A7 52D 7, Ficbrges - m, o
419.§3~ 25.943:833.6 M= .. 8308 g
(v) Calculate the density p, of liquid L. Use your answers to (a)(ii) and (a)(iv) and the

equation shown: :
=ﬂ 3 3.6 = A. 44/4@
ATV IS
e i glem® [1]

Method 2
(b) (i} Measure and record the mass m, of the test-tube to the nearest 0.01g. e

m= .. 9‘006 ....................... g [1]

(i) Measure the length J, of the test-tube and the internal diameter d, of the test-tube each to
the nearest 0.1cm.

{I = B e R cm

T O S

(iii) Calculate the approximate volume V, of the test-tube. Use your answers to (b)(ii) and the
equation shown:

T 23-390 (5]

V= 2880 cmd [1]

weresernes €M [1]

V,=0.79 x g2 x |,

o A sensible value recorded to
the nearest 0.01g.

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

© Question requires that the
volume is recorded to the nearest
0.5 cm?.

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

e Sensible value recorded.
Mark for (a)(iii) = 1 out of 1

o Correct calculation using
candidate’s values.

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

e The candidate has performed a
correct calculation.

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

e Sensible value recorded to the
nearest 0.01g.

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

e Both of these are sensible
values, recorded to the nearest
0.1 cm.

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

e The candidate has performed a
correct calculation.

Mark for (b)(iii) = 1 out of 1
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Example Candidate Responses — Paper 5

Example Candidate Response - high, continued Examiner Comments

(iv) Calculate the density p, of the test-tube. Use your answers to (b)(i) and (b)(iii) and the
equation shown:

28.80 0.10
n= (%) glem® [1]

{v) Carefully lower the test-tube into the measuring cylinder of liquid L from (a) until the
test-tube is floating as shown in Fig. 4.1.

Fig. 4.1

Measure the length of the test-tube [, that is below the surface of the liquid.
You will need to support the test-tube very gently in an upright position to take this
measurement.

= s
(vi) Calculate the density p_of liquid L. Use your answers to (b)(ii), (b)(iv) and (b)}(v) and the
equation shown: 20548
o st S T 7

om [1]

=...A:26 glem? [1]

Q The candidate has performed a
correct calculation.

Mark for (b)(iv) = 1 out of 1

@ A sensible value is recorded.
Mark for (b)(v) = 1 out of 1

@ Credit is awarded for accuracy
in conducting the experiment.
The answer, correctly calculated,
must be within a certain range of
values, 1.05-1.75.

Mark for (b)(vi) = 1 out of 1
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Example Candidate Responses — Paper 5

Example Candidate Response - high, continued Examiner Comments

{e) Compare your values of g in (a)(v) and (b){vi).

Suggest whether your two values of £, agree within the limits of experimental error. Explain
your answer.

@ Candidates are being asked
TA.e?e(Ommrtagﬁe At L. Ut redudes. 44 @ to compare two values and say

tadde... % He T m-m A, ALY, whether they are close enough
2o Bk me __________ 1 together to be considered equal

A e cc? within the limits of experimental
(d) Suggest one practical difficulty in method 2 that makes it dlﬁ‘icult to get an a te anmgm
for the density of the liquid. error or not.

s (,%ﬁm;- fo eobtaE PRkl s ot e Mark for (c) = 0 out of 1
Liendlhs..... a0k, et M‘ 5. fo 0. acound . @ Candidate correctly identifies
ol BRGSO . Jae . RO one practical difficulty with

}_ 4 can be oved Y M"‘B'/Wﬂ"‘ﬁ%?;;%] obtaining measurements in
Ty W R/ N rredion very relivlois. method 2.

Wd‘_ of oAato @ Mark for (d) = 1 out of 1

Total mark awarded =
11 out of 13

How the candidate could have improved their answer

* (a)(ii) Candidates needed to record their value to the nearest 0.5cm?, as was asked in the question stem.

* (c) The candidates were asked to compare two values and say whether they were close enough or too far apart
to be considered the same within the limits of experimental error. This candidate’s values are 1.11 and 1.26. They
stated that these did not agree but also needed to justify this with a suitable reason e.g. ‘because rounded to
two significant figures they do not have the same value; 1.1 and 1.3". They could also have suggested that the
difference between the numbers was greater than 10% to justify why they did not agree. A minimally acceptable
answer would have been that they did not agree because the numbers were too far apart.
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Example Candidate Responses — Paper 5

Example Candidate Response — middle Examiner Comments

You are going to calculate the density of a liquid using two different methods.
You are provided with a balance, a measuring cylinder, a beaker containing liquid L and a test-tube.
Method 1
(a) (i) Measure and record the mass m_ of the measuring cylinder to the nearest 0.01g. 0
M= e CAE S =N I g1l
(i) Add approximately 75cm? of liquid L to the measuring cylinder.

Record the exact volume V| of liquid L to the nearest 0.5¢cm?,
Keep the liquid in the measuring cylinder for (b).

(iili) Measure and record the total mass of the measuring cylinder and liquid L.

total mass = ..‘,...ﬂj.ﬂ.,‘.ﬁ .................... g [1]

(iv) Determine the mass m_ of liquid L. Use your answers to (a)(i} and (a)(iii) and the

equation shown:
119,6-35= @
m,_= total mass — m,

m = ... (L3 PN = S g ]
(v) Calculate the density p_of liquid L. Use your answers to (a)(ii) and (a)(iv) and the
equation shown: o
ulu, s M
L= : L=V W
(O ]S L

Y R, o YR~ S g/em?® [1]
Method 2
(b) (i) Measure and record the mass m, of the test-tube to the nearest 0.01g.

M= WZ@M g M

(i) Measure the length |, of the test-tube and the internal diameter d, of the test-tube each to
the nearest 0.1cm.

1IEASA
o, S 1,5 em 1)

(iii) Calculate the approximate volume V, of the test-tube. Use your answers to (b)(ii) and the
equation shown: Vt=029. ";Sl . lsr S
QAR e V,=0.79xd2x ],

[Turn over

0 Sensible value recorded to the
nearest 0.01g.

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

e Volume needs to be recorded
to the nearest 0.5 cm®.

Mark for (a)(ii) = 0 out of 1
Mark for (a)(iii) = 1 out of 1

e Candidate has performed the
wrong calculation.

Mark for (a)(iv) = 0 out of 1

0 The answer should be given
to a minimum of two significant
figures.

Mark for (a)(v) = 0 out of 1

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

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

Mark for (b)(iii) = 1 out of 1

29 Cambridge IGCSE and O Level Combined Science 0653/5129



Example Candidate Responses — Paper 5

Example Candidate Response — middle, continued Examiner Comments

(iv) Calculate the density g of the test-tube. Use your answers to (b)(i) and (b)(iii) and the

equation shown: AN1S,
i,
20,08 = ok K] J .
e < = Q, 2 Y e e The candidate has made a
28,971 transcription error, recording

= 3
o= - SAFNE-QFZ alem® (1] | 58 1'26'28 01 which leads to an
(v) Carefully lower the test-tube into the measuring cylinder of liquid L from (a) until the incorrect calculation.

test-tube is floating as shown in Fig. 4.1.
Mark for (b)(v) = 1 out of 1

7

Liquid L

Fig. 4.1
‘Measure the length of the test-tube 1, that is below the surface of the liquid.

You will need to support the test-tube very gently in an upright position to take this
measurement.

L= £ em [1]

(vi) Calculate the density p, of liquid L. Use your answers to (b)(ii), (b)(iv} and (b)(v) and the
equation shown:

pxh
A_:
PL= O_,‘%Z o 1.5,- E {W
8> o= 4 I glem® [1] Mark for (b)(vi) = 1 out of 1
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Example Candidate Responses — Paper 5

Example Candidate Response — middle, continued Examiner Comments

(¢) Compare your values of g in {é}{v] and (b)(vi).

Suggest whether your two values of £ agree within the limits of experimental error. Explain
your answer.

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

(d) Suggest one practical difficulty in method 2 that makes it difficult to get an accurate answer
for the density of the liquid.

AN SR AR RIS L ARG Coel AN BNRAS
OeSAF. COMS RS ok, 308 8. oA he . [
AN wnoCOarol?]  Aeofure. Dta Ao b [Total: 13]
forct +HAOW . S e AraSR eSS i
orol2r Lo Qu-ol e Aef4 L otl yoluns

Sl (ouvr oxlm CXL*-\S\'W Toabe (=Sio

CorlSe Gertly oo DU WS Surmdve ko
e Total mark awarded =

7 out of 13

6 The question asks for a
practical difficulty.

Mark for (d) = 0 out of 1

wror-cgbl (ronCmren R cor~ctlosSiOnS

How the candidate could have improved their answer

« (a)(i) and (a)(ii) The candidate needed to read the question carefully and record their measurements to the
required degree of precision.

« (a)(iv) and (b)(iv) Errors have been made by not reading carefully either the question or a previous answer.

« (a)(v) Answers should generally have been quoted to at least two significant figures unless a question specifically
stated otherwise or the data being used in a calculation was given to less than two significant figures.

+ (d) The candidate needed to suggest a practical difficulty in making the measurements in method 2, e.g. ‘it is
difficult to measure the length of the test-tube because it has a rounded bottom’.
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Example Candidate Responses — Paper 5

Example Candidate Response — low

4 You are going to calculate the density of a liquid using two different methods.
You are provided with a balance, a measuring cylinder, a beaker containing liquid L and a test-tube.
Method 1
(a) (i) Measure and record the mass m, of the measuring cylinder to the nearest 0.01g.
M= by Do g M
(i) Add approximately 75cm? of liquid L to the measuring cylinder.

Record the exact volume V| of liquid L to the nearest 0.5 cmd,
Keep the liquid in the measuring cylinder for (b).

T - cm? [1]

(ili) Measure and record the total mass of the measuring cylinder and liquid L.

120,59+ /6 96 =
' I total mass = ... 22.7,.5.5..... 0 ..... g [1]

(iv) Determine the mass m, of liquid L. Use your answers to (a)(i) and (a){iii) and the
equation shown:

220,69 - 2¢55 m,_= total mass — m,
O S, L - e e g 1]

(v) Calculate the density g of liquid L. Use your answers to (a)(ii) and (a)(iv) and the
equation shown:

m,
¥y, 09 _ A=
e o= AL glom® [1]

Method 2

(b) (i) Measure and record the mass m, of the test-tube to the nearest 0.01g.

(ii) Measure the length [, of the test-tube and the internal diameter d of the test-tube each to
the nearest 0.1cm.

L= ..m/é .................................. cm
d= 4{5 ......................... cm [1]

(iii) Calculate the approximate volume V| of the test-tube. Use your answers to (b)(ii) and the
equation shown:

V,=0.79 % g2 x |,

Examiner Comments

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

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

0 This value is a measurement
from the balance used in the
experiment and not a calculation.

Mark for (a)(iii) = 0 out of 1

e The answer here is calculated
from candidate’s answers in (a)(i)
and (a)(iii).

Mark for (a)(iv) = 0 out of 1
Mark for (a)(v) = 1 out of 1

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

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

Mark for (b)(iii) = 1 out of 1
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Example Candidate Responses — Paper 5

Example Candidate Response — low, continued Examiner Comments

(iv) Calculate the density p, of the test-tube. Use your answers to (b)(i) and (b)(iii) and the

equation shown: . .
_m, e e Candidate has incorrectly
A=Y, rounded their answer. Based on
) £9 the candidate’s values, the answer
A= R R g/lem’ 11| {5 two significant figures is 0.60.

{v) Carefully lower the test-tube into the measuring cylinder of liquid L from (a) until the iv) =
test-tube is floating as shown in Fig. 4.1. Mark for (b)(lv) 0 out of 1

Fig. 4.1
o An answer that is longer than
Measure the length of the test-tube [, that is below the surface of the liquid. .
You will need to support the test-tube very gently in an upright position to take this | the total length of the test-tube is
measurement. Q not reasonable.
I Y em[] | Mark for (b)(v) = 0 out of 1
(vi) Calculate the density p, of liquid L. Use your answers to (b)(ii), (b)(iv) and (b){v) and the
equation shown: e Credit here is given for
: PLJ%* U performing the experiment
W carefully and getting an answer
within the range 1.05-1.75.
A= Q 'L:l'e g!crn" [1] N
Mark for (b)(vi) = 0 out of 1
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Example Candidate Response - low, continued Examiner Comments

(c) Compare your values of g, in (a)(v) and (b)(vi).

Suggest whether your two values of g,_agree within the limits of experimental error. Explain e The candidate’s values, 1.12
your answer. and 0.37 are too far apart to be
Neo, Both. resollS.  bove Senk e anc considered equal within the limits

of experimental error.
Mark for (c) = 0 out of 1

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

(d) Suggest one practical difficulty in method 2 that makes it difficult to get an accurate answer
for the density of the liquid.

..................... : Mark for (d) =0 out of 1

[Total: 13] Total mark awarded =
5 out of 13

How the candidate could have improved their answer

» (a)(ii) Candidates needed to record their value to the nearest 0.5cm?, as was asked in the question stem.

« (b)(iv) If the question did not specify the number of significant figures in the answer, then an answer of two or
three significant figures was equally acceptable. However, if the candidate rounded their answer they had to do so
correctly, in this case rounding 0.596 to 0.60.

* (b)(v) Candidates were asked to measure the length of the test-tube below the surface of the liquid. A reasonable
answer could not be larger than the total length of the test-tube, which suggested that this candidate had mis-read
their ruler or misunderstood the instruction in the question.

Common mistakes candidates made in this question

* Many candidates did not record answers in (a)(i) or (a)(ii) to the degree of accuracy specified in the question. It
was vital that candidates read questions carefully and followed the instructions explicitly.

* A number of candidates made rounding errors when recording the results of calculations in several question parts.
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