v s

2.1 Cambridge Assessment
<% International Education

Example Candidate Responses
Paper 4

Cambridge IGCSE™
Combined Science 0653

Cambridge O Level
Combined Science 5129

For examination from 2019

Cambridge
Version 1 Pathway



In order to help us develop the highest quality resources, we are undertaking a continuous programme
of review; not only to measure the success of our resources but also to highlight areas for improvement
and to identify new development needs.

We invite you to complete our survey by visiting the website below. Your comments on the quality and
relevance of our resources are very important to us.

www.surveymonkey.co.uk/r/GL6ZNJB

Would you like to become a Cambridge International consultant and help us develop support
materials?

Please follow the link below to register your interest.

www.cambridgeinternational.org/cambridge-for/teachers/teacherconsultants/

Copyright © UCLES 2019

Cambridge Assessment International Education is part of the Cambridge Assessment Group. Cambridge Assessment
is the brand name of the University of Cambridge Local Examinations Syndicate (UCLES), which itself is a department
of the University of Cambridge.

UCLES retains the copyright on all its publications. Registered Centres are permitted to copy material from this
booklet for their own internal use. However, we cannot give permission to Centres to photocopy any material that is
acknowledged to a third party, even for internal use within a Centre.


http://www.surveymonkey.co.uk/r/GL6ZNJB
http://www.cambridgeinternational.org/cambridge-for/teachers/teacherconsultants/

Contents

10T [T 1o o USRS 4
(@ 01Y1 1o o RSSO 6
Example Candidate ReSpPONSE — NiGh ........ooo et e et e et e et e e 6
Example Candidate ReSpONSE — MIAAIE ........oouuiiiiiiiieiie et e et e e et e e e s abe e e e e s anbeeeeeeannee 8
Example Candidate RESPONSE — JOW .......ueiiiiiiiiiiie ettt e e e s bttt e e e e st e e e e e abbe e e e e e anneeeeeeans 10
L@ TU1T 34 To o OSSPSR 12
Example Candidate RESPONSE — NN ......uuiiiiiiiiiie ettt e e e e e e e e e e e e e e e e e e ss e eaereeaeaeaeeeaaans 12
Example Candidate RESPONSE — MIAAIE .....eeiiiiiiiiiiiii et e e e et e e e e e e e e e e e s se e s s rereeaeaeeeeeaaans 14
Example Candidate RESPONSE — IOW .......uuiiiiiiiiiiie ettt e et e e e e e e e e e s e s st e e e e e eaaeeesesaaansaaaneaeeaaaeeeaanan 16
L@ TU1T T4 To ] S TSROSO P R OPR 18
Example Candidate RESPONSE — NG ......uuiiiiiiiiiiiie et e e e e e e e e e e e e e e e e e e e e e 18
Example Candidate ReSPONSE — MUAAIE .......eeiiiiiiii i e e e e e e e e e e e r e e e e aaeeeaaan 20
Example Candidate RESPONSE — IOW .......uuuiiiiiiiiiii et e e e e e e e e e et e e e e e e e e e e e se et eraraeeaaaeeeeaan 22
(O TE T i oo T PSP RRTP 25
Example Candidate RESPONSE — NIGN ........oiiiiiiiii et e e e et e e e s e e e s e sne e e e s annnneee s 25
Example Candidate ReSPONSE — MUAAIE ........oeiiiiiiiiiiiiee e e e e e e e e e et e e e e e e e e eeaaan 27
Example Candidate RESPONSE — IOW .......uuuiiiiiiiiiiii et e e e e e e e et e e e e e e e e e e e e e e et e areeeaeaaaeaaas 29
(O T TCE (o o T SO SR P SO PSPPI 32
Example Candidate ReSPONSE — Nigh ... ...t e ettt e e e e e e e e e e e e eeeeeaeaeeeeaan 32
Example Candidate ReSPONSE — MIAAIE ........ooiiiiiiiiii et e e e e e e e e e e e e eeeeeaeaeeeeean 34
Example Candidate RESPONSE — IOW ........uiiiiiiiiiiiie ettt e e e e e e e e e ettt e e e e e e e e e e aaasnnnennneeeaeaaaeeaean 36
L@ UL o T OSSR 39
Example Candidate ReSPONSE — NIGN .........oiiiiii ettt e e e e 39
Example Candidate ReSpoNSe — MIAAIE .........oo.uiiiiiiiiie et et e et e e e e e e s e nnneeee s 41
Example Candidate RESPONSE — IOW ...ttt e e et e e sttt e e e s e e e s et e e e e annneeee s 43
L@ TUT o] o I AP O USSR 45
Example Candidate RESPONSE — NG ........uiiiiiiiiiiie e e e e e e e e e e e e e e e e e e e s reeeraeaaeeeaean 45
Example Candidate ReSPONSE — MIAAIE .......uueiiiiiieiiie et e e e e e e e e e e e e e e e e e e e e s s e aeeeeeeaaaeeaean 47
Example Candidate RESPONSE — IOW ........uuiiiiiiiiiiie it e et e e e e e e e e e s et eeeeaeaeeesessaanesbrnneeeeaeaeaeas 49
QUUESHION B ...ttt et e ettt e oottt e ettt e ettt e et e e e et et e ht e e e hae e e s tee et beeeaabeeeantaeeanbeeeaaareeabaeeeenraeenes 52
Example Candidate RESPONSE — NIGN ........eiiiiiiiii et e e st e e s e e e e st e e e e nnnneeee s 52
Example Candidate ReSPONSE — MIAAIE ........ueeiiiiiiiiiiiieiie e e e e e e e e e e e et e e e e eaaaeeas 54
Example Candidate RESPONSE — IOW .........uuiiiiiiiiiiiiee e e e e e e e e e e e e e e e e e e e e e e e et b e e e e eeaaaeaaas 56
(O TETCE (oo RSSO 58
Example Candidate ReSPONSE — NIGN ... ...t e e e e e e e e e e e e eeeaaaae e s 58
Example Candidate ResSponse — MIAAIE ..........oooiiiiiiiii ettt e e e e e e e e e e e e aeeaeaeeeeaeaanees 61

Example Candidate RESPONSE — IOW ........cooiiiiiiieeeeee ettt ettt e e e e e e e e e e e e aeaeaaeeeeeeeeenaaeees 64



Example Candidate Responses — Paper 4

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 41

June 2019 Paper 41 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 4

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 The first mark is awarded here
{a) (i} Calculate the percentage increase in the.mass, of the bag.and its contents. . for clearly showing the first step in

175@ s i |
9 F.3~25. b= 1. Jse don AT oz 6.6k % ) the calculation.
e, wrese PertdT T -5 " e %
) (2 ] © The calculation is completed
percentage increase = 6’ 6. % [2] correctly and includes the correct

number of significant figures.

This calculation is set out very
. *_e .. well and is awarded both marks.
Receawse. the ¢ oncentmtion.  of . weler.  inside.. \

(ii} Water molecules move into the bag.

Explain in detail why this happens.

Xhe . ba (jisLowe(TLan concestration ot _fthe [ Examiner comments are
ereNer. ovNsite-(n the heater) e The. _wefer  male! prr;gﬁ:dvjhtgf;zﬁwﬁfy ;Z?Ese
P I A
o = = were awarded. This helps you

Answers are by real candidates in exam conditions. to interpret the standard of B
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)(ii) The candidate was awarded both marks but it would have been better to have used the term water potential
rather than concentration of water. The experiment concerned osmosis and the answer would have been improved
if this word had been included.

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)(i) Candidates often correctly calculated the increase in mass of the bag plus contents to be 1.7g. The method
for expressing 1.7g as a percentage of 25.6g, was unfamiliar to many candidates and a variety of incorrect
attempts to do this were suggested.

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 4

Question 1

Example Candidate Response — high Examiner Comments

1  Fig. 1.1 shows a bag containing sucrose solution placed in a beaker of water for 20 minutes.

The bag acts like the partially permeable membranes in- cells. It allows. small molecules to'pass
through. It does riot allow-larger molecules such as sucrose to pass through:.

—

bag tied fightly .
with string

——=D——glass rod

partially permeable bag

sucrose solution

- wateér
heaker

Fig. 1.1

The mass of the bag and its contents shown in Fig. 1.1 increases from 25.64 to 27.3g:
(a) (i} Calculate the percentage increase in the.mass of the. bag.and its contents.
! + "
273254 113@  od AT o6y |
oREETE W plesnd e 256 ' =
percentage increase = é‘ 6 L‘_ e

(i) Water molecutes move into the bag.

% [2]

Explain in detail why this happens.
Bﬂm“ﬁﬁstcvﬂtaﬂ.mtﬁ“mh

el owxsite (n the heager ))\‘m The... conter. moleone

0.‘\&.{&&&&.....&@9 ........ The. b{‘)*ﬁ ........................................... 2]
(b) Suggest one molecule from the fist which Is unable to pass through thé partially permeable
bag. —-— ——— [

carbon dioxide glucose oxygen nifrogen

s @ Glucese., 9 [1]

protein

0 The first mark is awarded here
for clearly showing the first step in
the calculation.

e The calculation is completed
correctly and includes the correct
number of significant figures.
This calculation is set out very
well and is awarded both marks.

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

e It is made clear that the
candidate is referring to the
concentration of water and
not sucrose. The relative
concentrations of water outside
and inside the partially permeable
bag are correct.

° Correct use of the term ‘diffuse’
so both marks are awarded for

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

e The correct answer is protein.
Mark for (b) = 0 out of 1

Cambridae IGCSE and O Level Combined Science 0653/5129 6




Example Candidate Responses — Paper 4

Example Candidate Response - high, continued Examiner Comments

(e} Water:is-one of the raw materials:needed for photosynthesis. 6 The chemical formulae are
o all correct and the equation is

(i) Complete the balanced symbol.equation for photosynthesis. .
X : : N - ~ O correctly balanced. The chemical
é. 0+6QQ gt o e 6. Qo , 121
L. Hy A 25 JON Chiorophyll sH120g + S bt t PR formulae are very well presented

with appropriate sizes for the
numbers used for subscripts and
1. E—'P‘\@@‘J R eereseimnseesen , balancing.

z.,.&ﬁ&p.im‘kim. e | Mark for (c)(i) = 2 out of 2
oo . [2]

[Total: 9]

(ii) State twoé ways in which the plant uses the glucosé produced by photosynthesis.

e One mark is awarded for
respiration. The answer energy
is vague. Appropriate wording
is to provide energy but this is
not significantly different from
respiration so only one mark can
be awarded.

Mark for (c)(ii) = 1 out of 2

Total mark awarded =
7 out of 9

How the candidate could have improved their answer

« (a)(ii) The candidate was awarded both marks but it would have been better to have used the term water potential
rather than concentration of water. The experiment concerned osmosis and the answer would have been improved
if this word had been included.

* (b) The candidate should have selected protein.

* (c)(ii) The answer energy was vague. The phrase to provide or release energy would have been better.
Respiration provided energy and so the two answers given were equivalent. A second mark would have been
awarded if they had described the conversion of glucose into starch.

7 Cambridge IGCSE and O Level Combined Science 0653/5129



Example Candidate Responses — Paper 4

Example Candidate Response — middle

Examiner Comments

1 Fig. 1.1 shows a bag containing sucrose solution placed in a beaker of water for 20 minutes.

The bag acts like the partially permeable membranes in cells. It allows small molecules to pass
through. It does not allow larger molecules such as sucrose to pass through.

[ 1

bag tied tightly:
with string

D— glass rod

partially permeable bag

sucrose solution

water

beaker

Fig. 1.1
The mass of the bag and its contents shown in Fig. 1.1 increases from 25.6g to 27.3g.
(a) (i) Calculate the percentage increase in.the mass of the bag and its contents.
_Z%‘_EE < ?’9,3% = a
00

percentage increase = .......

% 2]
(i) Watermolecules move into the bag.
Explain in detail why this happens.
T&MWOU%QowmﬂmeaW&bw&LMe
o DDA 30 O B 5 L. SR i
______ Oiri O\— |;_/,w? OSWIG S “’ \gq\o»u% o conceterabion &

...... — [2]

(b} Suggest one molecule from the list which is unable to pass through the partially permeable
bag.

carbon dioxide glucose oxygen nitrogen protein

............ M1

Q The calculation is incorrect.
Mark for (a)(i) = 0 out of 2

e The candidate clearly refers
to the concentration of water
rather than sucrose. It is assumed
that the second reference to
concentration also refers to water.
The word osmosis is used and
the direction of water movement
is correctly described. Both marks
are awarded.

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

e This is an incorrect answer.
Mark for (b) = 0 out of 1

Cambridae IGCSE and O Level Combined Science 0653/5129 8




Example Candidate Responses — Paper 4

Example Candidate Response — middle, continued Examiner Comments

{(c). Wateris.one-of the.raw-materials-needed for photosynthesis.

(i) Complete the balanced symbol equatlon for photosynihesus o
’ 6 light - s
oo ¢ L b.COs. Shropryi™ CoHraOs * Q... 2

{ii) State two ways in which the plant uses the: g!uoose produced by photosynthesis.
Hounes ik eor ﬁ,ﬂj‘aﬁrﬁ b srsech ik Lag .

o b et Lpc... o, e gt (> N
[

t ' [Total: O}

6 The chemical formulae are
all correct and the equation is
correctly balanced. The chemical
formulae are very well presented
with appropriate sizes for the
numbers used for subscripts and
balancing.

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

e One mark is awarded for the
reference to respiration.

Mark for (c)(ii) = 1 out of 2

Total mark awarded =
5out of 9

How the candidate could have improved their answer

« (a)(i) The candidate could have been awarded at least one mark if they had calculated the increase in mass of the

bag plus contents.
* (b) The candidate should have selected protein.

* (c)(ii) The candidate was awarded one mark for referring to respiration and would have been awarded the second

mark if they had referred to the conversion of glucose into starch.

9 Cambridge IGCSE and O Level Combined Science 0653/5129



Example Candidate Responses — Paper 4

Example Candidate Response — low Examiner Comments

1  Fig. 1.1 shows a bag containing sucrose solution placed in a beaker of water for 20 minutes.
The bag acts like the partially permeable 'merr_ibranéé\ in'cells. It-allows. small molecules ‘to pass
through. It does hot allow larger'moleculés such-ds sucrose to pass-through.
R emasecwscmmrrm—" 0 n—‘g!ass rod
| partially permezble bag
bag tied tightly<_ | — sucrose solution
with string
watler
N beaker
Fig. 1.1
The mass of the'bag and its contents shown in Fig. 1.1 increases frorr;.25.§g,to_ 27.3g9.
{a) (i) Calculate the percentage.incréase in the mass. of the. bag and its contents..
CEFAEEAS - Q The candidate has calculated
0 s the increase in mass of the bag
percentage increase = .\...7 Ne— X i plus contents. Although the
(i) Water molecules move into the bag. - ‘ _ result has been shown as the
e percentage increase the first point
Explain in detail why this h: 3 . .
prin in detall why This happens. . . in the mark scheme is awarded.
m.mm g ml..,&ﬂ‘\%}alm Mark for (a)(l) =1 out of 2
PRCTI N et © One mark is awarded for the
: 2 correct use of the word diffuse.
"""""""""""" i Mark for (a)(ii) = 1 out of 2
(b) Suggest one moleculé from the list which is unable to pass through the partially permeable
bag:
carbon dioxide glucose oxygen. nitrogen protein
(3] @ This is an incorrect answer.
..N'.\,‘ﬁ:m.g,ﬁ.\.....-...; ................... : epeeasermrasessemeeasesssnatssnasasag semsnet 1
) e 1 Mark for (b) = 0 out of 1

Cambridae IGCSE and O Level Combined Science 0653/5129 10




Example Candidate Responses — Paper 4

Example Candidate Response - low, continued Examiner Comments

+ (¢} Wateris:one ot—theAraw- materials-needed for photosynthesis.

(|) Complete the balanced symbol equation for photosynthes;s o - o The candidate has suggested
it PO i incorrect chemical formulae. No
B H 0+ .Gy, \-« S0 - ﬁ%— CgHypO0g +orrrit@ M it - 2]
phy marks are awarded.
(i) State two ways in'which the plant uses the:glucose produced by photosynthesis. Mark for (C)(I) =0outof2

1. Q\O‘KQX\M\.\"@Q\\Q\» © Respiration provides energy
2. X0, e e T —— . — and so the answers are not
: &l significantly different. One mark is
[Total: 8] | gwarded.

Mark for (c)(ii) = 1 out of 2

Total mark awarded =
3 outof9

How the candidate could have improved their answer

(a)(i) The candidate had started this calculation correctly but they needed to go on to express the increase in mass
of the bag plus contents as a percentage of the initial mass.

(a)(ii) The candidate’s answer was a valid scientific description of processes occurring in this question and one
mark was awarded for the correct use of the term diffuse. The question asked for an explanation of why water
molecules tend to move into the bag. The candidate would have been awarded the second mark for referring to
the difference in water concentration, or better, water potential that drives the direction of movement of molecules.

(c)(ii) Respiration provided energy and so the two answers given were equivalent. A second mark would have
been awarded for a description of the conversion of glucose into starch.

Common mistakes candidates made in this question

In (a)(i), candidates often correctly calculated the increase in mass of the bag plus contents to be 1.7g. The
method for expressing 1.7g as a percentage of 25.6g, was unfamiliar to many candidates and a variety of incorrect
attempts to do this were suggested.

In (a)(ii), many candidates did not explain the direction of movement of water molecules into the bag. Answers
such as molecules are very small and can pass through the holes in the membrane were frequently suggested.
This explained why water molecules were able to pass through the membrane but candidates needed to explain
why the molecules moved in the direction that they did.

In (b), glucose was often suggested but candidates should have known that glucose diffuses through partially-
permeable membranes in the body.
In (c)(i), some candidates wrote the names of substances rather than giving chemical formulae. Some others

reversed the positions of oxygen, O,, and carbon dioxide, CO,. Partial credit was not awarded for an equation that
was balanced but which contained incorrect chemical formulae.

In (c)(ii), candidates often suggested respiration and for energy as their two uses of glucose. These answers were
equivalent and so only one mark could be awarded. Two other common mistakes were for food and for growth and
repair of cells.

11 Cambridge IGCSE and O Level Combined Science 0653/5129



Example Candidate Responses — Paper 4

Question 2

Example Candidate Response — high Examiner Comments

2 When large hydrocarbon molecules. are ‘cracked, they break down into smallér ‘hydrocdrbon
molecules.

Fig. 2.1 shows the structures of five hydrocarbon molecules A to E which are produced when the
alkane, CyoH,y, is cracked.

v
A H-C—M
.'H
1
B H=C—C—H
H H
H W
11
S
H H
H HH
] 1 )
D C=C—C—H
H H
“H HHHHAH
I L1 FE ¥ )
5 OPrTTYYT L
H HHHEHTH
@ s AR u el g S E 24
i T v '-!:‘,. Fig. 2.1 L-a & o 3 !

(a) State one condition uséd for cracking hydrocarbéns.
Leat @ , (]

(b) State all the molecules from A to E that:

(i) aresaturated
T N - "

(ii) are alkanes )
A B _E Q. "

(lii) produce carbon dioxide and watér on complete combustion in oxygen.

A BECD R

Q The term heat is accepted as
an alternative to high temperature
which appears in the mark
scheme.

Mark for (a) = 1 out of 1

e All parts of question (b) are
correctly completed with no
omissions or additions.

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

Cambridae IGCSE and O Level Combined Science 0653/5129 12




Example Candidate Responses — Paper 4

Example Candidate Response - high, continued Examiner Comments

(c) Draw a dot-and-cross diagram to show the bonding in molecule C.

9 The dot-and-cross diagram
is clear and correct. Bonding
electron pairs and chemical
symbols are shown correctly.

Mark for (c) = 2 out of 2

[2]
(d) Molecules C and D are members of the same homologous series.

Explain what is meant by the term homologous series.

S&lf&%atmgmﬁm%ﬂﬂl

. o The reference to a general
ﬁs(mdaméc&nflﬁaf%smf’{ﬁmﬂﬂé. formula is awarded one mark.

............................................................................................................................................. 2 The idea that the same elements
are contained is not precise
enough to define an homologous
series.

Mark for (d) = 1 out of 2

[Total: 8]

Total mark awarded =
7 out of 8

How the candidate could have improved their answer

* (a) Although heat was accepted, the answer high temperature was much better.

+ (d) It would have been better if this answer had started with the phrase A family of compounds that... rather than
repeating the word series. The candidate should have described how members of an homologous series showed
similar chemical properties.

13 Cambridge IGCSE and O Level Combined Science 0653/5129



Example Candidate Responses — Paper 4

Example Candidate Response — middle Examiner Comments

2 When large hydrocarbon molecules are cracked, they break down into smaller Hydrocarbon
molecules.

* Fig. 2.1 shows the structures of five hydrocarbon molecules A to E which aré produced when the
alkane, C,gH,,, is cracked,

I
A H*'CI)#H
' H
I
B 'H-—Ci?-—-(li—-H
H H
H H
I
c c=c
11
H H
H HH
|
D ?:C—?—H
H H
SR
E H—C—C=C—C—C—C—H 0 A correct reference to the need
1-'| ;!| |1[ J[ +'| |-I{ ‘ for a catalyst is made and one
mark is awarded.
Fig. 2.1 Mark for (a) = 1 out of 1

(a) State one condition used for cracking hydrocarbons. e Part (I) contains no omissions

B e N e — 1 or additions and so one mark is

(b) State all the molecules from A to E that: awarded.
() are saturated | e ) Mark for (b)(i) = 1 out of 1
AR e [1] Q The candidate has identified
(i) are alkanes . the alkenes and not the alkanes
Do ]| @Nd SO 1O mark is awarded.
(iii) produce carbon dioxide and water on complete combustion in oxygen. Mark for (b)(ii) =0 outof 1
I R YR S o N I Q .......... [11

o Part (iii) contains no omissions
or additions and so one mark is
awarded.

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

Cambridae IGCSE and O Level Combined Science 0653/5129 14



Example Candidate Responses — Paper 4

Example Candidate Response — middle, continued Examiner Comments

(c) Draw a dot-and-cross diagram to show the bonding in molecule C.

e This dot-and-cross diagram is

acceptable. The bonding electron
2] pairs and the chemical symbols
are shown.

Mark for (c) = 2 out of 2

(d) Molecules C and D are members of the same homologous series.
Explain what is meant by the term homologous series.

MOASGMAES. Lot Nevg.  Suam e, Prefociies. .. angd

e It is essential that the answer
ALE. ONAE.  ELOM. LS. . SHMNEL... . RARMENLS refers to chemical properties

...... o | Tather than simply to properties.
The idea that the same elements
are involved is not precise enough
to define a homologous series.

Mark for (d) = 0 out of 2

Total mark awarded =
5 out of 8

How the candidate could have improved their answer

» (b)(ii) The candidate needed to select the alkanes, A, B and E, rather than the alkenes, C and D.

* (c) Although both marks were awarded, it would have been better if the candidate’s diagram had been larger. This
would have allowed the positions of the bonding electrons in all of the C-H bonds to have been shown more clearly.

* (d) It would have been better if this answer had started with the phrase A family of compounds that... rather than
the word molecules. The candidate should have described how members of an homologous series showed similar
chemical properties and were described by a general chemical formula.

15 Cambridge IGCSE and O Level Combined Science 0653/5129



Example Candidate Responses — Paper 4

Example Candidate Response — low
2 When large hydrocarbon molecules: are cracked, they break down ‘into smaller hydrocarbon
molecutes.

Fig. 2.1 shows the structures of five hydrocarbon molecules A to E Which are p'.roduoed when the
alkane, CyH,,, is cracked.

|
T

|
T

I
|

I—0—T :r:—cla—-:_:
I

@
T—0O—I I—0Q—I 'I'-—ll'lﬁ--I I—0O—I I—0—X
O—I TI=0O—TI I—OQO—I

I—O—T

I—0~I

I—0O—X

3—?—1
T

L]
Q.
(oM
-

=

(a) State.one condition used-for cracking hydrocarbons.
“retretestiiog .. he ok ... e ]

(b) State all the molecules from A to E that:

(i) are saturated

(ii) are alkanes

B}E;;Ee .............. _ [

(iii) produce carbon dioxide and water on complete combustion in oxygen.

0.0

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

Examiner Comments

0 The term heat is accepted as
an alternative to high temperature
which appears in the mark
scheme.

Mark for (a) = 1 out of 1

e The correct answer has been
crossed out. No mark is awarded.

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

Q The answer is correct.
Mark for (b)(ii) = 1 out of 1

o The question asks for all of the
compounds in the list that produce
carbon dioxide and water when
combusted. All five compounds
must be listed before the mark is
awarded.

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

Cambridae IGCSE and O Level Combined Science 0653/5129 16




Example Candidate Responses — Paper 4

Example Candidate Response - low, continued

(c) Draw a dot-and-cross diagram to show the bonding in molecule C.

HJ{)M"SM =

Courbown- C

2
(d) Molecules C and D are members of the same homologous series.

Explain what is meant by the term homologous series.

Conkaun... SO, Qrop RS, 4 C..and... 0. RO ...
oA QOO DOV ).

Examiner Comments

6 The diagram shows only one
bonding pair of electrons between
the carbon atoms and so the first
mark on the scheme has not been
awarded. The second point, all
else correct, is not dependent on
the first and one mark is awarded.

Mark for (c) = 1 out of 2

@ This answer shows some
familiarity with the idea of an
homologous series but is not
precise enough. The answer
should specify similar chemical
properties and refer to a general
chemical formula for members of
the series.

Mark for (d) = 0 out of 2

Total mark awarded =
3 outof 8

How the candidate could have improved their answer

* (a) Although heat was accepted, the answer high temperature was much better.
» (b)(i) The candidate needed to select the alkanes, A, B and E, rather than the alkenes, C and D.

» (b)(iii) All of the hydrocarbons in the list should have been selected.

* (c) The dot-and cross diagram should have shown two pairs of electrons between the carbon atoms.

» (d) This answer would have been improved by describing a family of compounds rather than the molecule. The
family of compounds could then have been qualified by stating that each member of the family (series) was
described by a general chemical formula and showed similar chemical properties. The idea of similar properties

was not precise enough.

Common mistakes candidates made in this question

* (a)(i) The one-word answer temperature was frequently suggested. Other answers that lacked precision were
warm temperature and a suitable temperature. Candidates had to specify high temperature. Answers that did
not describe reaction conditions were also suggested and these mainly included the names of substances, for

example, hydrocarbons, large hydrocarbons, alkanes and oxygen.

* (b)(i) The most common mistake was to suggest C and D, the unsaturated rather than the saturated hydrocarbons.
* The most common mistake in (b)(ii) was similar to that in (b)(i) with candidates suggesting C and D.
» (b)(iii) The common mistake was the omission of one or more of the five compounds in the list.

* (c) One common mistake was to draw a structural formula rather than a dot-and-cross diagram. Mistakes involving
electrons were to draw only two bonding electrons between the carbon atoms and to include additional electrons in

the outer shells of the carbon and/or hydrogen atoms.

+ (d) Candidates frequently described particular homologous series, either the alkanes or the alkenes, rather than
giving general characteristics of any homologous series. The idea that homologous series simply contained the
same elements was often suggested. Many candidates referred to similar properties, but they needed to specify

similar chemical properties.
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Example Candidate Responses — Paper 4

Question 3

Example Candidate Response — high Examiner Comments

3 Fig.. 3.1 shows a whale swimming underwater.

Fig.3.1

{a) The force arrows labelied:P and Q-éhmf the vertical forcés acting on the:whale.
Farce Q has avalue of 14000N. The whale is swimming at constanit depth.
(i). State the value of force P.

0 0 This is the correct answer.

Mark for (a)(i) = 1 out of 1
(ii) The gravitational field strength g is 10N/kg.

.Calculate the mass of the whale.
W oE o TG
m = w/q e e This is a good answer. It shows
mass = ........ \4'()0 .................... kg [1] the correct value of the mass and

(b) The whale pushes itself forward with a force of 500N at a constant speed of 5.4km/h. It | how this is calculated.

travels a distance of 2.0km. Mark for (a)(ii) = 1 out of 1
(i) Determine the speed of the whale in m/s.

Show your working. . .
- 3/k e This answer is awarded both
S 0 marks because the candidate
5 = 9.4 kwm/h has stated the numerical answer
.- m‘:’:‘]‘-Oerﬂ speed = SO £ S m/s [2] correctly and enough working is
e 15 el shown.

Mark for (b)(i) = 2 out of 2
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Example Candidate Response - high, continued

Examiner Comments

{ii) Calculate the work done by tie-whale-on:this journey:

Show your working. -
work done = lorce x Adiskanw e
= SDO ¥ 0

- \0vo

(i) Use your answers to (a)(ii) and""(b)(i) to catculaiethe kinetic energy of the whale.
Show your working.
We-= ‘/.,_ PR A
*:'\{:«\t‘»bo’fl.'{;L e

- lS—fof

Kinetic eriergy ST 1> A T N | [2]
(c) Thewhale _ocmmu_r'lic:;l__te_s,__ with gther whales by emitting high-piiched sounds.

Lot

(i) Explain why whales in the sea can hear each othér over great distances with’less time
delay than if the'sound fravelled through air.

}\,3\ pskg\rué« somads  keavd ot o Cn.:-Et; Spaed.. ‘;\\e.n wdews
?ch\\a-a Sennde, t\'\ﬂ.-t %S \nwv Q .
(ii) Beluga whales produce-sound frequencies in the-range 4kHz to 150kHz.
Human voices produce frequencies at the 19wer end of the range of human hearing.
A diver claims that Beluga whales can irmitate the human voice.

Use youi knowledge o6f human Hearing to suggest how well Beluga whales can imitate
the human voice. Explain your-answer. ’

..... l:x‘m'-‘ﬂv\mta"'\:\.&kfhfgf'ﬂbtpu\}llfwf"-"-LQ':AN)?-OODGU"-‘-
h\mﬂ-‘-cw%kq‘h\qauh\cm\‘c‘om‘wwmd;m‘hu!:;.\s
000 e S0 o Bdage b e Bind Lk Adenlt. Se.

wodenbeke e hwmens Lveic ke lower end. of Lowe . @

f\_-‘.ﬂﬂn\ Foang [Total: 11]

o One mark is awarded for
showing how work is calculated
from the force and the distance.
The value of the distance used
in the calculation is incorrect
because the units are incorrect.

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

e The correct relationship
between kinetic energy, mass and
velocity is shown and values are
correctly substituted to produce
the final answer.

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

e This answer is incorrect.
Mark for (c)(i) = 0 out of 1

0 One mark is awarded for
correctly stating the range of
human hearing. The reference
to the whale’s hearing is ignored
because the remaining ideas in
this answer can be interpreted as
the whale sounding high-pitched
to humans, which is the final point
stated in the mark scheme. This
is a good answer and both marks
are awarded.

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

Total mark awarded =
9 out of 11

How the candidate could have improved their answer

« (b)(i) Although this was a good answer, an improvement would have been to state that the number of seconds in 1
hour was 3600 and that this was divided into 5400 m/hr to arrive at the final answer.

» (b)(ii) The candidate needed to convert the units of distance from kilometres to metres before calculating the work

done.

* (c)(i) The candidate had referred to the relative speed of sound but incorrectly. They needed to describe the

difference in speed that occurred through liquids and gases.

* (c)(ll) Asmallimprovement to this good answer would have been to avoid any reference to the hearing range of

the whale.
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Example Candidate Response — middle Examiner Comments

3 Fig. 3.1 shows a whale swimming underwater.

@ weight - {HODD
Fig. 3.1

{a) The force arrows fabelled P and Q show the vertical forces acting on the whale.
Force Q has a value of 14000N. The whale is swimming at constant depth.

(i) State the value of force P.

force P = H;ODDa ........... N [1] n This is the correct answer.
(ii) The gravitationa! field strength g is 10N/kg. Mark for (a)(l) =1outof 1

Calculate the mass of the whale.

W iu: 000

™ T — |0
E @ The value of i t
mass = . 1'400 ....... kg [1] € value 0 mass IS correctly
calculated. This is a good answer
b) The whale pushes itself forward with a f ’ . o
(b) irage‘l‘;:c?isﬁiciflzokm_rwa with a force of 500N at a constant speed of 5.4km/h. It because working is shown.
(i) Determine the speed of the whale in m/s. Mark for (a)(ii) = 1 out of 1

Show your working.

5.4 x 60 » 60 e The working is incorrect. The
error is not carried forward and so
(540 no mark is awarded.

m/s [2]
Mark for (b)(i) = 0 out of 2

speed =
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Example Candidate Response — middle, continued Examiner Comments

(ii) Calculate the work done by the whale on this journey..
Show your working.
(— OfFcr x distance
500 v 2.0+

l,OOOo J 2

{ifiy Use your answers to (a)(ii) and- (b)(i) to-calculate the kinetic energy of the whale.

work done = .....

Show your warking.
', x mass xvetocltq s

I, x 1H00 ¥ I'GLHG

kinetic énhergy = ZeﬁqﬁanZX’iD” J [2]

(¢) The whale communicates with other whales by emitting high-pitched sounds.

(i) Explain why whales in the sea can hear each other ovér g;eat dlsmnces with less time
delay than if the-sound travelled through air.

Lound.. Lan. eravec. khroaqn WO mza;nm

(i) Beluga whales produce sound.frequencies in the range 4kHz to 150kHz.
Human voices produce frequencies at the lower end of the range of human hearing.
A diver claims_ that Beluga whales can imitate the human voice.

Use your knowledge of human hearing to suggest how well Beluga whales can imitate
the human voice. Explain your answer.

..?..O.h.0.[1.0...H.z...g....1.F.....k..hﬁ.......w.ﬂﬂ.hﬁ.ﬁ.....C..ﬂ[l...Ilf.ﬂ.’l'.....{Ll’.QIﬂ........
AD00. He. o kDY . cON.Lmibake.. L0080
Juman. SETR. Y 01Le . 2]

[Total: t1]

o One mark is awarded for
showing how work is calculated
from the force and the distance.
The value of the distance used
in the calculation is incorrect
because the units are incorrect.

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

e One mark is awarded for the
expression used to calculate
kinetic energy. The second mark
is also awarded because the
error in velocity from part (b)(i)
is carried forward and the kinetic
energy expression is evaluated
correctly. The inappropriate
number of decimal places is
ignored in this case.

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

@ This answer is scientifically
correct but makes an irrelevant
point, so no mark is awarded.

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

0 One mark is awarded for
correctly stating the range of
human hearing.

Mark for (c)(ii) = 1 out of 2

Total mark awarded =
6 out of 11

How the candidate could have improved their answer

* (b)(i) The candidate would have been awarded one mark if they had divided 5.4 by 60 x 60. If they had done this,

then an error carried forward could have been applied.

» (b)(ii) The candidate needed to convert the units of distance from kilometres to metres before calculating the work

done.

« (b)(iii) This answer would have been improved if the final answer had been rounded to the appropriate number of

significant figures.

* (c)(i) The candidate had made a scientifically correct point but it did not answer the question. The answer should

have related the difference in the speed of sound through liquids and gases.

* (c)(I) The candidate had made an attempt to relate the range of human hearing to frequencies associated with the
whale. However, they should have referred to sound emitted by, rather than sound heard by, the whale.
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Example Candidate Response — low

3  Fig. 3.1 shows a whale swimming underwater.

Fig. 3.1

(a) The force arrows labelled P and @ show. the vertical forces acting on the whale.
!

Force Q has a value of 14000 N.7he whale is-swimming &t copstant depth

() State fhe valuie of force P

force P = RS N 1]
(i} The gravitational field strength gis 10N /kg?

Calculate the mass of the whale.
MNASS = LOIUME x ABNSKY

ILOOON X 10N|kq < 140000k~ ©
\ q MESS = overvvee lLiDOQO kg [1]

(b) The whale pushes itself forward with a force of 500N'at a onstant speed of 5.4km/h It
travels a distance of 2.0km? ) !

() Determine the speed of the whale in m/s.;

o ) gpeed= dskonee
OwyOUTWi ing. h\me
distance = 2.0¥KM
t\ﬂ'\e =5, L\ km Ih speed = Q.30 m/s [2]

2000 _@. 310
3U00

Examiner Comments

o Force P is the upthrust but the
numerical value is required. No
mark is awarded.

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

e The numerical value of mass is
incorrect and the working shown
does not correspond to any of
the steps in the mark scheme. No
mark is awarded.

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

e One mark is awarded for
stating the correct relationship
between speed, distance and
time. The other parts of this
answer do not correspond to any
of the other points in the mark
scheme.

Mark for (b)(i) = 1 out of 2
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Example Candidate Response - low, continued

(if) Calculate the work done by the whale on this journey.

S&%ﬁr W&mg'?i€= rce x dstonce
foree = 500N 500N 12.0km= 1000

ohstance= 2.0vm
0

wd 2

-300Q....

{iii) Use your answers to {(a){ii) and (b){i) to calculate the kinetic energy of the whale.
Show your working.

z
Kinebie energy = '/z MOSS X SSICURIS
/2¥0.330 % 1000* o

7
velguiiy 185000

kinetic energy = .
(c) The whale communicates with other whales by emitting high-pitched sounds.

work done =

mMass .

{i) Explain why whales in the sea can hear each other over great distances with less time
delay than if the sound travelled through air.

beocowse. e WO Sound. moues
e closer. toqekner. . @

(i) Beluga whales produce sound frequencies in the range 4kHz fo 150 kHz. g
Human voices produce frequencies at the [ower end of the range of human hearing. /
A diver claims that Beluga whales can imitate the human voice.

Use your knowledge of human hearing to suggest how well Beluga whales can imitate
the human voice. Explain your answer.

The _human, Neanno. Yonae.. 1S, 200z t0.@
.90..000.H0z7.,.30.. baluqa..wholes. an..nak. be
Qhle o AMEOe. . harauuse b e, prauce.

Prequoncys.. ok e \ower. end.n. 1000 2
ey woylol fot, De able O ndnr PEAWS
e Prequency OF nearng S Onhly
UHz to 1504z

[Total: 11]

Examiner Comments

o One mark is awarded for
showing how work is calculated
from the force and the distance.
The value of the distance used
in the calculation is incorrect
because the units are incorrect.

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

e One mark is awarded for the
correct equation for kinetic energy.
Both of the substitutions into the
equation are incorrect.

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

e This answer is incorrect.
Mark for (c)(i) = 0 out of 1

0 One mark is awarded for the
correct range of human hearing.
The other parts of this answer
refer to sounds heard by the
whales rather than the frequencies
that they emit.

Mark for (c)(ii) = 1 out of 2

Total mark awarded =
4 out of 11
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How the candidate could have improved their answer

(a)(i) The candidate should have given the numerical value rather than the name of the force.

(a)(ii) The candidate needed to use the relationship between mass and weight rather than between mass and
density.

(b)(i) The candidate needed to realise that this question simply involved conversion of units and that the distance,
2.0km, was not involved.

(b)(ii) The candidate should have converted the units of distance from kilometres to metres before calculating the
work done.

(b)(iii) Errors were carried forward in this calculation, and so, the candidate would have been awarded full credit if
they had used the values for mass and velocity that they had stated in parts (a)(ii) and (b)(i).

(c)(i) The candidate should have discussed the difference in the speed of sound in liquids and in gases.

(c)(Il) The candidate had made an attempt to compare the range of human hearing to frequencies associated with
the whale but they should have referred to sound emitted by rather than sound heard by the whale.

Common mistakes candidates made in this question

(a)(i) Some candidates named the force P as upthrust rather than deducing its numerical value.
(a)(ii)) The most common mistake was to multiply 14000N by 10 N/kg.

(b)(i) 1t was clear that many candidates had not realised that all that was required was the conversion of units from
km/h to m/s. A wide variety of attempts to complete unnecessarily complicated and incorrect calculations were
suggested.

(b)(ii) A common mistake was to use 2.0km rather than 2000m in the expression for work done.

(b)(iii) Some candidates correctly substituted values for mass and velocity but did not square the velocity when
they evaluated the kinetic energy. Other mistakes included omitting the term %z or simply finding the product of
mass x velocity.

(c)(i) A common mistake was to miss the idea that the speed of sound was greater in a denser medium. Some
answers made sense in scientific terms but were irrelevant, for example, sound needs a medium to travel. Others
discussed ideas such as the presence of wind and obstacles that interfered with the passage of sound in air.

(c)(ii) Some candidates made mistakes in the units of the range of human hearing, for example, 20kHz to
20000kHz. The information in the question was limited to the range of human hearing and the frequency range of
sound emitted by the whales. Many candidates discussed comparisons of sound emitted by humans and the range
of hearing of the whales.
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Question 4

Example Candidate Response — high Examiner Comments

4  Fig. 4.1 is a diagram of a sperm cell showing its adaptive features.

Fig. 4.1

0 0 Both of the answers to (a) are
of a very high standard. The term
acrosome shows knowledge more

(a) Name the adaptive features A and B.

A ASTRSOME, OX.. SOTMINR... Loz NAARL. RN ITAR.. L0 e, cofy. el -

B ..Flageiliam. (£01),... .0, . olDh Uy, Snitngy. Ao, ondaek. §OF. advanced than required by the
et 4 syllabus.
(b) During fertilisation, the nucleus of the sperm cell fuses with the nucleus of an egg cell inside Mark for (a) = 2 out of 2

the female reproductive system.
(i) State where, inside the female reproductive system, feriilisation takes place.

..... ik .m | @ This is the correct answer.
Mark for (b)(i) = 1 out of 1

e The idea that it is a feature of
e AHaEYSC . GON . DN e T SRR M. OREINSONE . At [1] the egg that prevents a second

Q sperm from entering is generally
correct but the detail is incorrect.
The candidate needs to explain
that the jelly coating around the
egg changes so other sperms
cannot enter.

Mark for (b)(ii) = 0 out of 1
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Example Candidate Response - high, continued Examiner Comments

(c) Fig. 4.2 shows a diagram of a uterus containing a fetus.

Fig. 4.2

(i) Name structures A and B shown in Fig. 4.2.
A .oompo GO corc.

B a,mmnx.bu.q, ......... °

o Both correct names are stated.
21 The use of the word bag rather
(i) The placenta is the organ where exchange of materials between mother and child than sac is not penallsed.

oceurs. Mark for (c)(i) = 2 out of 2

Underline two words or phrases from the list to show substances that have a net
movement from mother to baby through the placenta.

6 Only two words are underlined
and both are correct.

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

amino acids bone carbon dioxide cellulose Qglucose

glycogen white blood cells e
(2]

[Total: 8]
Total mark awarded =

7 out of 8

How the candidate could have improved their answer

» (b)(ii) The candidate should have explained that entry of the first sperm into the egg caused a change in the jelly
coating surrounding the egg and that this prevented other sperms from entering.

* (c)(i) The answer would have been improved if the candidate had used the term amniotic sac rather than amniotic
bag.
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Example Candidate Response — middle Examiner Comments

4  Fig. 4.1 is a diagram of a sperm cell showing its adaptive features.

Fig. 4.1

0 No marks are awarded

(a) Name the adaptive features A and B. because the two features of the

a T dnll ﬂ\mu&!h Hre ey B Jo lklize (1) sperm cell are not named. No
8 wsed Mo e %m"?ﬂh Aol credit is available in this question
[2] for the functions of the features.
{b) During fertilisation, the nucleus of the sperrh cell fuses with the nucleus of an egg cell inside Mark for (a) =0 outof 2
the female reproductive system.
(i) State where, inside the female reproductive system, fertilisation takes place. 9 Fallopian tube is an acceptable
fV\Wf/\H/{W((tM‘MPMLQFﬁ.GMW&f ..................... [1] alternative to oviduct but no

mark is awarded for this answer
because of the incorrect reference

ﬂz{egﬁ ..... & d/;smv\gcfm{mms.od’&f’utﬂlgﬁw to ovuie.
w”Mf&ﬂzw@%ﬂ&smvmlwsfwh:{cmd ......... 1 Mark for (b)(i) = 0 out of 1

(i) Explain why additiorial sperm cells cannot enter the egg after fertilisation.

e This is a good answer and
matches the mark scheme very
closely.

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

(c) Fig. 4.2 shows a diagram of a uterus containing a fetus.

"o o Both marks are awarded. The
(i) Name structures A and B shown in Fig. 4.2, slight mis-spelling of umbilical
A .,.am.ba‘f 1<l cord ) is acceptably close to the mark
) scheme answer.
B..Lmnehe. . sac. o

2] Mark for (c)(i) = 2 out of 2

(i) The placenta is the organ where exchange of materials between mother and child

oceurs. 6 Both of the underlined words

Underline two words or phrases from the list to show substances that have a net are correct. The third underlining

movement from mother to baby through the placenta. is clearly crossed out and so is
amino acids bone ca ide cellulose _glucose ignored'

— i Bloid oals e Mark for (c)(ii) = 2 out of 2

2

[Total: 8] Total mark awarded =
5 out of 8

How the candidate could have improved their answer
» (@) The candidate should have stated the names of parts A and B. No credit was available for describing the
functions of A and B.

« (b)(i) Fallopian tube was accepted as an alternative to oviduct, and a mark would have been awarded for
phelopeon tube because this is phonetically close enough. However, the candidate should have avoided any
reference to ovule in a question concerned with animal reproduction.

* (c)(i) The answer would have been improved by the correct spelling of umbilical.
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Example Candidate Response — low

4

Fig. 4.1 is a diagram of a sperm cell showing its adaptive features. .

A

(@

(@) Name the adaptive fnres A and B.

Fig. 4.1

e ASWB\M’ ....... [ T Y T €5 cell

(2

(b) During fertilisation, the nucleus of the sperm cell fuses with the nucleus of an egg cell inside

the female reproductive system.

(i) State where, inside the female reproductive system, fertilisation takes place.

Lbeews

(i) Explain why additional sperm cells cannot enter the egg after fertilisation.

Ouue.\*rv_eﬁjysyrhh\u& ..... 00 TSN e,

.S?&ch.ﬂ'\\.s € CHEN '3@ 0 M1

Example Candidate Responses — Paper 4

Examiner Comments

0 Label A points to one of the
adaptive features of the sperm cell
that is stated in the syllabus. The
answer head is not sufficiently
detailed and so no mark is
awarded.

e The other adaptive feature of
the sperm cell referred to in the
syllabus is flagellum. The answer
tail is not precise enough and so
no mark is awarded.

Mark for (a) = 0 out of 2

e This answer is incorrect.
Mark for (b)(i) = 0 out of 1

o This answer simply repeats
the information in the question.
There is no relevant additional
information and so no mark is
awarded.

Mark for (b)(ii) = 0 out of 1
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Example Candidate Response — low, continued Examiner Comments

(¢} Fig. 4.2 shows a diagram of a uterus containing a fetus.

Fig. 4.2
(i) Name structures A and B shown in Fig. 4.2. 6 The answer for A is correct.
s c o\ The answer for B correctly
A B e e ' describes the function of the
B lxqtuu&xhnjm&.\n‘.h.hm&fm\i&%hak ....... amnion and amniotic fluid but

because B is named incorrectly
(li) The placenta is the organ where exchange of materials between mother and child no mark is awarded.

occurs.
Mark for (c)(i) = 1 out of 2

Underline two words or phrases from the list to show substances that have a net
movement from mother to baby through the placenta.

G This is the correct answer.
amino acids bone carbon dioxide cellulose glucose

Mark for (c)(ii) = 2 out of 2
desgn  amencoscs. O (c)(ii)
12
[Total: 8] Total mark awarded =
3 out of 8
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How the candidate could have improved their answer

(a) The candidate should have stated the adaptive features, enzymes and flagellum, stated in the syllabus and in
the mark scheme. The terms head and tail were not precise enough to allow any credit.

(b)(i) The candidate should have stated oviduct and not uterus.

(b)(ii) The candidate should have done more than repeat the information in the question. They needed to refer to
the change in jelly coating which occurred once the first sperm has entered the egg.

(c)(i) Although the function of the amniotic sac and amniotic fluid were described correctly, the term liquid bag was
not sufficiently accurate to allow any credit.

Common mistakes candidates made in this question

There were two main types of mistake that candidates made in (a). The most common was to state the two
features as A head and B fail, neither of which were listed in the syllabus as adaptive features of the sperm cell.
Candidates should have noticed that the labelling line for A clearly points to a specific feature inside the cell. The
second main type of mistake was to describe, often very well, the functions of features A and B without stating their
names as the question asked.

(b)(i) Many of the parts of the female reproductive system were suggested. The most popular incorrect answers
were ovary and uterus.

(b)(ii) Candidates often did no more than repeat the information in the question with answers such as When one
sperm has gone into the egg it stops any more from entering or Once a sperm has entered the egg closes up.
Answers that referred to the formation of a barrier needed to avoid the suggestions that the egg forms a shell or a
wall or that some kind of membrane is formed.

(c)(i) Most mistakes were made when attempting to name structure B. Common mistakes included uterus and
placenta. The words umbilical and amniotic were often mis-spelt but marks were awarded if candidates’ attempts
were obviously close.

(c)(ii) The two most common distractors were carbon dioxide and glycogen.
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Question 5

Example Candidate Response — high Examiner Comments

5 (a) Sodium burns in oxygen to produce sodium oxide, an ionic compound.

Fig. 5.1 shows the electronic structure of a sodium atom and of an oxygen atom.

©

sodium atom oxygen atom

Fig. 5.1

(i) Describe the changes in the electronic structure of a sodium atom and of an oxygen
atom when sodium reacts with oxygen.

You may wish to draw diagrams to help you answer this question.

0 The candidate makes it clear

Two . 0 edth that a sodium atom loses one
JB_soduum...okonns... \OSEs....... nnt’.,.,,,elt(.hr.nn.f{.tu...,l:hz..nnﬂm., electron, and that an oxygen atom

----(Uium,_Ihm__,hath..wt.om,s..thmv,.'mm....bf.(ms&....tkmj..,hwx. gains a total of two electrons. Both
- marks are awarded.

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

.m.,mxm..pnm,.mh...s;aam..,mm..!&.\aam.'mnuu\.'%..-.........A.......,,.... 2

(ii) Predict the chemical formula of sodium oxide. e The chemical formula is
Explain your answer. correct. The explanation is not
sismicatteriig .. Mw 0. 9 clear and contains no direct

_ ) _ reference to numbers of electrons
explanation mmuﬁmsm&m@lﬁmm%m%%m or to the balance of ionic charges.

..wmh,a.,;u.u...nm..suu..mmmngﬁu.p..L..,...O..cham;qmu.‘:.h ..... One mark only is awarded.
21 Mark for (a)(ii) = 1 out of 2
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Example Candidate Response - high, continued Examiner Comments

(b): Fi’g;'ﬁ.?:shovirsbart;df-the structure of:a:sedium:chloride-crystal. .

“% Key
‘sodium.ion
‘ . chlarlde ion
Fig. 5.2

Explain how ionic bonding keeps sodium ions and chloride ions together. e Thi tai
IS answer contains no
~Tae.jons.... ace. Aiggereak.. Sies.. 30... k¥, o G065 n 2e0ron.. Poey.... | information about opposite

are. ponded.. doseluy...and. kéma Somnck. SNOE... S, .0 VAL fach.. Oikeer,. lClﬂLcc,_?.‘.T._‘fhf"l] electrical charges on the ions or

the attractive force between them.
No mark is awarded.

Mark for (b) = 0 out of 1

(c) Sodium chloride is made.by reacting aqueous sodium hydroxide with dilute hydrochloric acid.
Construct the symbol equation for this reaction.
include state symbols.

Rt NOBH o). =2 Noll lag).+ Ha O, 0. 9.0 | @ Thisis avery good answer and

both marks are awarded.
(d) Lithium, sodium, potaSsium and rubidium, aré Group I elements in the Periodic Table, shown
on-page 24. Mark for (c) = 2 out of 2

Table 5.1 shows the melting points of some of these Group 1 elements.

Table 5.1
Group 1 element o | - melling point/°C )
fithium ] ) ) 181
sodium | S
potassium ‘ 64 . . .
T — . . e This estimate of the melting
rubidium . "ﬁ L. s
: —_ —Q)- point is within the allowed range of
Rubidium is a solid at.20°C. 25°C to 55°C inclusive.

(i) Compiete Table 5.1 by suggesting the melting point.of rubidium. [ Mark for (d)(i) = 1 out of 1
(i) Explain your answer to (ci)(i). '

..y 0. S oup L. Koe. eI POIDK.... LUENSS.... v | @ This answer is correct.
O | Mark for (d)(i) = 1 out of 1

(ifi) Explain why thesé. Group. | metals cannot be extracted from. their-ores by heating the
ores with carbon. e This answer is correct.

.. BECOE...... rm& LR R UG T O — Mark for (d)(iii) = 1 out of 1

Total mark awarded =

[Total: 10]
8 out of 10

How the candidate could have improved their answer

« (a)(ii) The candidate should have described how the total positive charge of two sodium ions balanced the
total negative charge on one oxide ion. The wording two sodium atoms are needed to satisfy one oxygen atom
essentially repeats the information summarised in the chemical formula and the remainder of the answer was too
vague.

» (b) The candidate should have described the strong attractive force between ions of opposite electrical charge.
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Example Candidate Response — middle Examiner Comments

5 (a) Sodium burns in oxygen to produce sodium oxide, an ionic compound.

Fig. 5.1 shows the electronic structure of a sodium atom and of an oxygen atom.

sodium atom oxygen atom

Fig. 5.1

(i) Describe the changes in the electronic structure of a sodium atem and of an oxygen
atom when sodium reacts with oxygen.

You may wish to draw diagrams to help you answer this question.

° The candidate makes it clear

d"‘*Glcclbcclm:«ﬁ?mglﬂﬁmmf&lc;f"(:’\ electron, and that an oxygen atom
whh&heoxy&cﬂaﬁﬂﬂ“o .......................... gains a total of two electrons. Both
marks are awarded.
B Mark for (a)(i) = 2 out of 2
(i) Predict the chemical formula of sodium oxide.
Explain your answer. 9 The chemical formula is
chomisal formula N“Zoe correct. The explanation implies

the balancing of charge as stated

on the mark scheme. Both marks
.‘.-".*?._c,l_l_."_.'E."!..,,}Gf?‘,ﬂ.té,:f.cm..lm,..Al....&ln;%!f\.'.! 60%?1'@5%&% are awarded.

th # oxX En b € v 2
eacth i one Xy RN S “ | Mark for (a)ii) = 2 out of 2

explanation BCC ﬁw"#Oij&ﬂwﬁ‘“l'f?t“jf«h)ZdHﬁ ens_and
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Example Candidate Response — middle, continued Examiner Comments

(b) -Fig..5.2: shows:part-of the structure of a-sodium.chloride crystat.
Key

%]}d) (O sodiumion
O . O chioride ion

Fig: 5.2
Explain how ionic bonding keeps, sodmm ions and chloride ions together.
%Ecaus Lo b0 Jlum\ﬂ glrWCS l‘o emgve. an &l;c ffwlﬁ aﬂcl e
d\lafu!e,pnsamt—l'ﬂynm@Mc’n*ﬁgmfmysmyﬁ fl
{c)} Sodium chioride is made by reacting aqueous sodium hydroxide with dilute hydrochlong agE;:_r
Construct the symbol equation for this reaction.

Inciude state symbols.

(d) Lithium, sodium, potassium and rubidium are Group | elements in the Periodic Table, shown
on page 24.

Table 5.1 shows the melting points of some of these Group | elements.

Tahle 5.1
' Group | element melting point/°C
 lithium 181 '
sodium: 98
poi;ssium 64

rubidium q 6 e
Rubidium is a solid at 20°C.
(i} Complete Table 5.1 by suggesting the melting point of rubidium. ' 1

(i) Explain your answer to (d)(i).

Q‘pr ofhe . d&ﬂ&nk}" a5 we 39 g,lowp m@[ﬁ ;nf'

AT
.é&m&gé...goé....ﬁwh&yh...6... adid at. 20, ss;: ks mlh 3. 11
pdhealwnj '

point 15 higher™ Ehen 20" and
rom their ores by heating the

(lii) Explain why these Group | 'metals cannot be extract
ores with carbon.

gﬁmtﬁfaplm&fsismnfP:dfcﬁeroncrcrlqcﬂvnhuﬂ

[Total: 10].

cm‘hmwml'&’gm‘hw“m[ffﬁc;

e The candidate does not refer
to the attractive force between
oppositely charged ions. No mark
is awarded.

Mark for (b) = 0 out of 1

o The equation contains one
incorrect substance and so no
mark is awarded. The mark for
correct balancing is only awarded
if all of the substances are correct.

Mark for (c) = 0 out of 2

e This estimate of the melting
point is within the allowed range of
25°C to 55°C inclusive.

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

e This is a very good answer.
Mark for (d)(ii) = 1 out of 1

0 This answer contains correct
factual information but this is not
relevant. No mark is awarded.

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

Total mark awarded =
6 out of 10

How the candidate could have improved their answer

« (a)(ii) This answer would have been improved if the candidate had described how the total positive charge of two

sodium ions balanced the total negative charge on one oxide ion.

+ (b) The candidate should have described the strong attractive force between ions of opposite electrical charge.

* (c) The equation should have included the formula for water, H,O, as one of the products. Although the equation
was logically balanced, no credit was awarded for this if any of the chemical formulae were incorrect. Similarly, no
credit was awarded for state symbols associated with incorrect chemical formulae.

» (d)(iii) The candidate should have compared the reactivity of Group 1 metals with that of carbon.
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Example Candidate Response — low

5 (a) Sodium burns in oxygen to produce sodium oxide, an ionic compound.

Fig. 5.1 shows the electronic structure of a sodium atom and of an oxygen atom.

® ©

sodium atom oxygen atom

Fig. 5.1

() Describe the changes in the electronic structure of a sodium atom and of an oxygen
atom when sodium reacts with oxygen.

igh to draw diagrams to help you answer this question.

T,

S needs . m.......,.tgs,e_fm ....... elecon ..

¥ o (om g .
e Sty -S2.NOES. S, QU Shak. 33 ... 0a0d..

o Oxygen...0eeas. 0. gown... . evection o
WS oukel . Sherd S fal 2l

¥ and QeSS e T oxy §en
(ii) Predict the chemical formula of sodium oxide.

Explain your answer.

chemical formula Ndof;_

SO e 0eeds.. t....be. 2

Examiner Comments

Q The candidate states clearly
using words and a diagram that a
sodium atom loses one electron.
They state incorrectly that an
oxygen atom gains only one
electron. One mark is awarded.

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

e Both the chemical formula and
the explanation are incorrect.

Mark for (a)(ii) = 0 out of 2
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Example Candidate Responses — Paper 4

low, continued

(b) Fig.5.2'shows part-of the. structure-of a sodium chloride crystal.

% Key
sodium ion
dj. ‘ . chloride-ion
Fig. 5.2

Explain how ionic bonding keeps sodium ions and chloride ions together.

LY. DR S00UE. LN 80 ey ...
08, 00Uy o Seht..80nit. @ m

(c) Sodium chloride is made by reacting aqueous sodium hydroxide with dilute hydrochioric acid.

Construct the symbol equation for this reaction.

Include state symbols.

(d) Lithium, sodium, potassium and rubidium are Group | elements in the Periodic Table, shown
on page 24.

Table 5.1 shows the melting points of some of these Group | elements.

Table 5.1
Group | element melting point/°C
lithiurm ' 181
sodium ' 98
potassium T 64
rubidium %0 e
Rubidium is a sofid at 20°C.
(i} Complete Table 5.1 by suggesting the melting point of rubidium. l [11

(ify Explain your answer to (d)(i).
NS lowe  own th
EY\Q, j'Y\Q,’tbr\B @O Wk

(|||) Expla:n why th{-ase- Group | metals cannot be- extracted from their ores by heating the
ores with carbon.

\‘\\2\5\..» FO( m b@f\GS PN e

[Total: 10]

..3.0 ....... L.\J)..\l\...
COOM .

Examiner Comments

e The candidate does not refer
to the attractive force between
oppositely charged ions. No mark
is awarded.

Mark for (b) = 0 out of 1
e The chemical equation is
incorrect.

Mark for (c) = 0 out of 2

e This estimate of the melting
point is within the allowed range of
25°C to 55°C inclusive.

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

Q The melting point trend in
Group 1 is implied clearly enough
in this answer. One mark is
awarded.

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

0 In this case, the word They
is assumed to refer to Group 1
metals because of the way the
question is worded. One mark
is awarded. In general, answers
should be specific and avoid
general terms such as ‘they’ and
it’.

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

Total mark awarded =
4 out of 10
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How the candidate could have improved their answer

(a)(i) The candidate would have been awarded the second mark if they had made it clear that each oxygen atom
gains two electrons.

(a)(ii) The chemical formula should not have included electrical charges and the subscript , should have been
positioned correctly. The candidate should have explained that the total positive charge of two sodium ions was
required to balance the total negative charge on one oxide ion.

(b) The candidate should have described the strong attractive force between ions of opposite electrical charge.

(c) The candidate needed to include correct chemical formulae for all of the reactants and all of the products. The
subsequent mark for balancing and state symbols depended on a full set of correct formulae.

(d)(iii) This answer would have been better if the candidate had started their answer with Group 1 metals are...
rather than They are. The first line gave the required answer. The remainder of the answer did not contradict the
first line and so in this case, was ignored.

Common mistakes candidates made in this question

.

(a)(i) A common mistake was to suggest that each oxygen atom gained one electron rather than two. The other
main type of mistake was to describe the formation of covalent bonds between the two elements.

(a)(ii) The most common incorrect formulae for sodium oxide were NaO, and NaO. Where the correct formula
had been given, a detailed explanation in terms of the balance of ionic charge was frequently missing. Candidates
made vague suggestions, for example, It is Na,O because of the swap and drop rule or Because sodium is in
Group 1 and oxygen is in Group 6. Answers like these were not awarded credit.

(b) The idea that ionic bonds emerge from the attractive force between ions of opposite electrical charge was
frequently missed. Candidates very often repeated some or all of their answers to part (a) but did not refer to ionic
charge in a way that credit could be awarded.

(c) Many of the candidates who stated all of the correct chemical formulae gave incorrect state symbols. The most
common mistakes involved using the symbols for an aqueous solution (aq) and a liquid, (/) incorrectly. Another
common mistake was to assign the state symbol (s) to sodium chloride. The mark for correct balancing and state
symbols depended on all of the chemical formulae being correct and so, any mistake in any of the chemical
formulae meant that no mark was awarded.

(d)(ii)) When candidates described the decrease in melting point down the table they needed to make it very clear
that they were referring to the Periodic Table and not Table 5.1 in the question. Another reason credit was not
awarded was that candidates stated that the melting point had to be between 20°C and 64°C, which is correct.
However, this answer did not explain why this was the case and so no mark could be awarded. Another mistake
was to suggest a connection between melting point and chemical reactivity rather than position of the element
within Group 1.

(d)(iii) 1t was common for candidates to state simply that Group 1 metals are very reactive. No mark could be

awarded unless the comparison was made with the reactivity of carbon. Other mistakes included the idea that
Group 1 metals would not react with carbon and that Group 1 metals are less reactive than carbon.

Cambridae IGCSE and O Level Combined Science 0653/5129 38



Example Candidate Responses — Paper 4

Question 6

Example Candidate Response — high Examiner Comments

6 Fig. 6.1 shows an electrical device used in kitchens to kill insects. Insects can spread disease by
contaminating food.

fine wires in front of
the fluorescent tubes

fluorescent tubes

safety grille ]

consisting of
closely spaced
metal rods

Fig. 6.1

The device is connected to the electricity supply.

(a) Fig. 6.1 shows several fine wires in front of the two fluorescent tubes. The insects have to fly
between the wires as they go towards the light.

A potential difference of 2000V exists between each pair of wires.

When an insect touches two wires at once, it completes an electric circuit.
I

A current of 0.50A flows through the insect for 0.10s.

(i) Calculate the energy transferred to the insect.

Show your working.
P> Tv= 1000 W
B
p-= < 0 o Detailed working is shown and
E v the correct numerical answer is
z T =000 X §,\O
lew ° o I calculated. Two marks awarded.

energy = ..} CC

(i) Calculate the total electric charge that passes through the insect. Mark for (a)(i) = 2 out of 2

Show your working and give the unit of your answer.
Q=It* 0.50x 0.10: 9 Detailed working is shown and
both the numerical answer and
its unit are correct. Three marks
e awarded.
charge = ... 2:98. .ccorrereren unit ..¢a%onaks.. (3] Mark for (a)(ii) = 3 out of 3
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Example Candidate Response - high, continued

Examiner Comments

(b) The fluorescent tubes emit ultraviolet radiation that can be seen by many insects. This attracts.
them to the device.

The wavelength of the ultraviolet radiation is 184 x 10-%m.
The speed of electromagnetic radiation is 3.0 x 108m/s.

Calculate the frequency of the ultraviolet radiation emitted.
Show your working. Y 'qm

L F e
'F= LY 18y x 10" 2 ° e

frequency = 0. Vol Hz 2]

(c) Suggestwhy a grille of metal rods is placed across the front of the device.
So.. Yo o petson. couusi  bouek Wl

Lules o ves Ml

e All of the working is correct but
the final answer is incorrect. One
mark is awarded.

Mark for (b) = 1 out of 2

Q This answer is one of many
acceptable ways of expressing the
idea shown in the mark scheme.

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

Total mark awarded =
7 out of 8

How the candidate could have improved their answer

(b) The candidate should have calculated the exponent correctly.
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Example Candidate Responses — Paper 4

Examiner Comments

6 Fig. 6.1 shows an electrical device used in kitchens to kill insects. Insects can spread disease by
contaminating food.

fine wires in front of
the fluorescent tubes

fluorescent tubes <]

safety grile _—

consisting of
closely spaced
metal rods

Fig. 6.1

The device is connected to the electricity supply.

(a) Fig. 6.1 shows several fine wires in front of the two fluorescent tubes. The insects have to fly
between the wires as they go towards the light.

A potential difference of 2000V exists between each pair of wires.

When an insect touches two wires at once, it completes an electric circuit.
A current of 0.50A flows through the insect for 0.10s.

(i) Calculate the energy transferred to the insect.

Show your working.
Enerou = VO\NOOR X Qurreing xS
E . 0.50 ¢ w00 %00

energy = YO0 J[2]
(&i) -Calculate the total electric charge that passes through the insect.

Show your working and give the unit of your answer.

Cnorag = cuxTanx ¥ D02ed
c - 0.90 w~ O-\D

charge = .£2..0% e 7L P SR 3]

ﬂ Detailed working is shown and
the correct numerical answer is
calculated. Two marks awarded.

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

e Detailed working is shown and
the correct numerical answer is
calculated. The unit is incorrect
and so only two marks are
awarded.

Mark for (a)(ii) = 2 out of 3
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Example Candidate Response — middle, continued Examiner Comments

(b) The fluorescenttubes emit uliraviolet radiation that can be seen by-many insects. This attracts
them to the device. WL S

The wavelength of the ultraviolet radiation is 184 x 10%m. W=¥f- 3

The-speed of electromagnetic radiation is 3.0 x 108m/s.

Calculate the frequency of the ultraviclet radiation emitted. e The correct relationship
Show your working. between wave speed, frequency
Fregquanoas  Sprede e : and wavelength is shown and one
/Wumg,\m\y\ mark is awarded for this. No mark
To 154 <0-4 is e?wa!'ded for the final answer
/5_0 e B which is calculated from an

-6 . . .
frequency = 6. 222 5Z3DAXN0... Hz [2] incorrect step in the working.
(c) Suggest why a grille of metal rods is placed across the front of the device. Mark for (b) = 1 out of 2

PR O NS 2R CAKL QAN DNTRAMON . LKL QIRXOLSS . e The wording in this answer

e e T | is too vague. It does not specify
[Total: 8] protection of humans and refers

to it rather than the live electrical

wires. No mark is awarded.

Mark for (c) = 0 out of 1

Total mark awarded =
5 out of 8

How the candidate could have improved their answer

« (a)(ii) The candidate should have stated the units as coulombs.

* (b) The candidate should have substituted values into the equation correctly. The final answer was the correct
evaluation of the incorrect second step, but no mark could be awarded for this.

* (c) This answer would have been improved if the candidate had made it clear that the grille was present to prevent
humans from touching the live high-voltage wires. The phrase protects anything larger from touching it was not
precise enough.
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Example Candidate Response — low Examiner Comments

6 Fig. 6.1 shows an electrical device used in.kitchens to kill insects. Insects can spread disease by
contaminating food.

fluorescent tubes <3 finé wires in front of
{he fluorescent tubes

safety grille _—

consisting of

closely spaced

metal rods -

Fig. 6.1
The device is connected to the electricity supply.

(a) Fig. 6.1 shows several fine wires in front of the two fluorescent tubes. The insects have 1o fly
between the wires as they go towards the light.

A potential difference of 2000V exists betweean eacﬁ pair of wires.
When an inse¢t touches two wires at once, it completes an electric circuit.
A current of 0.50A flows through the insect for 0.10s.

(f) Calculate the energy transferred to the insect.

Show your working.
=Px¥ .« . N
C-e ¢ 0 Detailed working is shown and
E—“@x\- Q the correct numerical answer is
$ G \0x 2 calculated. Two marks awarded.
—_ . o X (})( ) L .
S= 0.50%0 energy = v AQQL s g 21| Mark for (a)(i) = 2 out of 2
Calculate the total electric charge that passes through the insect.
Show your working and give the unit of your answer. ~
= LUvveny . .
G I e The numerical answer is
incorrect and no unit is given. No
. 9 mark is awarded.
charge = SR unit .. Bl Mark for (a)(ii) = 0 out of 3
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Example Candidate Response - low, continued Examiner Comments

(b} The fluorescenttubes emit ultraviolet radiation that ¢an be seen by:many insects. This attracts
them to the device.

The wavelength of the ultraviclet radiation is 184 x 10~2m.

The speed of electromagnetic radiation is 3.0 x 108m/s.

Calculate the frequency of the ultraviolet radiation emitted. e The formula, working and final
Show your working. answer are incorrect. No mark is
_wavelengin . ‘ awarded.
FERENT = O Mark for (b) = 0 out of 2
Al svance
'p - E\j_".‘_.\__.o_j o The reference to protecting

-\g
2 % \O% frequengy = ... A 2% 0......... Hz [2] ‘you’, a human, from electric

(¢) ).Suggest why-a grille of metal rods is placed across the front of the device. shock IS_ . accgptable Way_ of
. expressing the idea shown in the

y iy \ |
QS...Q....SQQ;E&'.\.{......‘Q‘S.‘.ﬁﬁl\-l‘l‘.l.@ﬂ1.....Q...b\m‘.x\....ﬂhﬂ..!t....%E'a’:...................... mark scheme. One mark awarded.
Q.\n‘?/‘eQﬂ‘\Q‘S\'\QQ.KL eeveemseessibetemssssenssssssssssssesssommsesenens [1] Mark for (c) = 1 out of 1

[Total: 8]

Total mark awarded =
3 outof 8

How the candidate could have improved their answer

(a)(ii) Atleast one mark would have been awarded if the candidate had stated either the relationship between
electric charge, current and time or given the units as coulombs.

(b) It was likely that if the candidate had started this calculation using the correct formula then they would have
been awarded both marks. The final answer was the correct evaluation of the previous step, but no mark could be
awarded for this.

Common mistakes candidates made in this question

(a)(i) Candidates who were not familiar with the correct formula tended to guess how to use the data. Common
mistakes included evaluating 2000 V + 0.50 A and 0.50 A = 0.10 s, although many variations were seen.

(a)(ii) The most common mistake made by candidates who were familiar with the correct formula was to state the
incorrect unit usually either joules or watts. Mistakes in recalling the formula included suggesting charge = voltage
x current although other variations were often seen. Some candidates misread 0.10 s and used 10 s in their
calculation.

(b) Some candidates who stated the correct formula then inverted the data when substituting and evaluated
wavelength + wave speed. The most common incorrect variation of the formula was frequency = wavelength x
wave speed. Another type of mistake was the incorrect expression of the exponent, for example 1.63"°.

(c) There were two kinds of common mistake. The first was to use words that lacked precision even although the
candidates may have known the question was about safety. For example, so no one can touch it or so that only
bugs get killed or nothing larger than a fly can enter it. The second type of mistake was made by candidates who
had not realised that the question concerned safety and so gave answers such as because the metal grille is a
good conductor of electricity.
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Question 7

Example Candidate Response — high Examiner Comments

7 (a) Abalanced diet for a person contains all nutrients in the correct amounts for their needs.

Iron is needed in the diet. If a person does not take in enough iron they suffer from anaemia.

(i) State the name of the substance made in the body using iron.

hat 19@]&“‘:& n 0] ﬂ This is the correct answer.
) Mark for (a)(i) = 1 out of 1

(ii} Explain why a person suffering from anaemia may feel tired.
Anoemis. Is...qumssd. dua. to0.Lack..2)..iron.. Tntre would be © Two of the important points
nok..onevgh. ntmaglobia, in. fiae. bleel te. camey, asy gum © | “shown in the mark scheme,

o sighouk. Ta. bedy. 9. hatmads B0 g medg. iy W0y | Insufficient haemoglobin and
% o Pevion wdﬁ.{ Hiced ola fo lack &) OKY §or omd enery shortage of oxygen, are stated
(b) A persomdats the mical shown in Fig. 7.1, and so two marks are awarded.

meat pie Mark for (a)(ii) = 2 out of 2
(contains protein
and a large
proportion of fat
ahd carbohydrate)

potatoes fried in oil
(contains a large

proportion of carbohydrate
and fat)
Fig. 7.1
(i) Suggest one food that can be added to the meal to make it more balanced.
Explain your answer. e Both the food suggested and
tood . Sedeal Veackable  Solad - e the explanation given match the

mark scheme and so two marks

explanation S“‘iﬂdmnw.h.s ..... %%WMWQ‘M"VFM*H are awarded.
edf bred. ... Alagion Y. make tha mal b.‘rl"!%ﬂ-{;{] Mark for (b)(i) = 2 out of 2
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Example Candidate Response - high, continued Examiner Comments

- (ii): “Explain ‘why regularly-eating meals: similar to the. one shown In ‘Fig. 7.4-can lead tos
obesity.

Use ideas about the energy requirements of the body-in your answer.
JM&MWMWﬁﬁbl,malmufdrbﬂﬁﬁwmcfﬁﬁfkwul)
vl in Ureoans... Mot chiddestrol, Jeved in _owr bedy - Hon@,, xagdar
2ahing oh ratals Like Mas. wilf. (eod P obesity., o 2]

() Ifthe gel‘soﬁ eats meals similar to the one-shown in Fig. 7.1 over a long period they increase
their risk of developing coronary heart disease. i

(i) Explain what i_s'rﬂeant'by coronary heart disease.
B e, comnary. onfides., ek Suprly. glusese. amel onygan. fo
o lnaxt ?d' blocked & e fo acuumulebion o), chdishol (5

prodsscad ettt btcassse ol fols. o don.. baskr s JlodS @) (8

He Mrm. coronary Leort ol esde
(i) Suggest why regularly eating meals similar to.the one.shown in Fig. 7.1 increases. the
person's risk-of developing coronary-heart disease.

s, ol condains.. ols.. bl snseduiale . amimal ol which

e [Total: 10]

inweae  cholestvo) lwd#bisb. $hat -'?b?krs_"ﬁ-“--"?"“"“”‘f1]“'hdq'

o This answer makes correct
statements but does not answer
the question. No attempt is made
to compare energy requirements
and energy consumed.

Mark for (b)(ii) = O out of 2

e This answer refers correctly
to the blockage of the coronary
arteries and so both marks are
awarded.

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

Q This answer refers to the
meal and the statement about
the unsaturated fat content is
an acceptable match to the
mark scheme. The additional
information that repeats the
answer to the previous question is
unnecessary.

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

Total mark awarded =
8 out of 10

How the candidate could have improved their answer

* (a)(ii) The candidate did not need to make the point about lack of iron.

» (b)(ii) The candidate needed to answer this question in terms of energy. They should have stated the ideas that
when the total energy taken into the body exceeded the energy used by the body then the excess was stored as

fat.

* (c)(ii) The candidate did not need to repeat the answer to (c)(i) as part of this answer.
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Example Candidate Responses — Paper 4

Example Candidate Response — middle Examiner Comments

7 (a) A'balanced:dietfor.a person ¢ontains all:futrients in-the.correct amounts-for théir needs,
Iron is needed in the diet. If a person does not take in .enough iron they suffer from anaenia.
(i} State the name of the substance.made in the body using iron. '

..... bloed )

(i) Explain why a-person suffering.from anaemia maly feel tired.

I ﬂ This is an incorrect answer,
e blood is not a single substance.

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

loecl... this...coll.. Slecoderan.. M gadzice boely | @) The idea of insufficient blood is
gine *’1141{ Wg@dﬂé curenl-. P &Mt‘? ﬁmb‘ﬁhﬁﬁ’{j 'ﬁ'@’m not detailed enough. No mark is

...,ff.t.‘.'&}‘}.f.....}?_.:f’.ﬂgg...»...’(‘.!.'.’.l.'f,j-f..M&:hﬂ....am&ggﬂé.gﬂ..ﬁdéd.ﬁm?q

e awarded.

(b) A person eats.the meal shown in Fig. 7.1,
meatpie. o . A e One mark is awarded for the
(tontairis protein S— ; ;
and alarge . idea that not enough oxygen is
proportion of fat reaching the body.
and carbohydrate) ~

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

potatoes fried in oil
(contains a large
proportion of carbohydrate
and fat)

Fig. 7.4

(i) Suggestone fond-that can be added to the meal to make it more halanced.
Explain your answer.

food Vfﬂ'ﬂlﬂb s seeeseses e

explanation /9"0‘/%:‘%4!&!5,&@@:}1‘(@9}150[%&’f{hcz’é— o This answer implies that
,ﬁl"&btﬁh e hﬂxsﬁ?m.‘éz@?{ﬂ}’%@/y’hjy’#&hﬁf"aj vegetables are supplying vitamins

2
0 1 not found in other food groups.
Both marks are awarded.

Mark for (b)(i) = 2 out of 2
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Example Candidate Responses — Paper 4

Example Candidate Response — middle, continued Examiner Comments

(i) Explain why regularly eating meals similar to the one shown in -Fid. 7.1 -can lead fo

obesity.
Use ideas about the energy requirements of the body in your answer. G&lc,.n'e&) e This answer expresses the
fﬂofﬁw&lcmba@wiﬂsSimé-tb*e@mmwéﬁm%t@o two main ideas that energy taken
s Lox M. locly Fo vz in.. . dagy The bodly sl Hha,, | 01 POGY may be more than
is required, and that the excess
5me£Wﬂﬁaw@thmém%rhm 2 is stored as fat. Two marks are
(c) Ifthe person eats meals similar to the one-shown in Fig. 7.1 over a long period they increase e awarded.

their risk of developing coronary heart disease.

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

(i) Explain what is meant by coronary heart disease.
E&vonMghm#@@%&MCMVSwmﬂl&iﬂiﬁ"p"’“s“'}gc%@ e This answer contains
gwﬂua{}%&{/m, e 4o e v insufficient detail. It does not

L. il devns.c. Pt b T sl auebgoivk. mention either the coronary

B corvest arteries or that CHD occurs when

(ii) Suggest why regularly eating meals similarto the one shown in Fig. 7.1 increases the
person's risk of developing coronary heart disease. these are blocked.
T i)=
mwmkaﬂﬂnfakm%&%dfmwrmkw@om ...... Mark for (c)(i) = 0 out of 2

@!&Wmﬁesﬁm’-W’fﬂh&/ﬁ!‘&nﬁﬂﬂgéﬁhm:z/—wﬁﬁl:(m [41 e This answer is not awarded

[Total: 10] the mark because it refers to all

of the food types in the meal and
not just the fats. Although fats are
stated first in the list the other food
types are incorrect and cannot be
ignored.

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

Total mark awarded =
5 out of 10

How the candidate could have improved their answer

« (a)(i) The candidate should have been more precise and identified haemoglobin which was the relevant substance
contained in blood.

* (a)(ii) The first part of this answer needed to refer to a deficiency of haemoglobin rather than blood. The second
part would have been better expressed in terms of oxygen supply to cells for respiration.

« (b)(i) This answer would have been better if the candidate had stated clearly that vegetables contain vitamins not
present in other food types.

* (c)(i) In their answer, the candidate had to state that CHD specifically referred to the blockage of the coronary
arteries. The first sentence made a relevant point but was not precise enough because oxygen and blood flow to
the heart as part of the general circulatory system.

* (c)(ii) The answer would have been improved if the candidate had avoided adding carbohydrates and protein.
These were incorrect and could not be ignored.
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Example Candidate Response — low

7 (a) Abalanced:diet for a person centains all nutrients in the correct amounts for their needs.
Iron is needed in the diet. If a person does not take in enough iron they suffer from anaemia.
(i) State the name of the substance made in the body using iron.

(ii) Explain why a person suffering from anaemia may feel tired.

BEmusawngMaYmW&w&gy}louwea .................
Joc._¥he...doy

{b) A person eats the meal shown in Fig. 7.1.

meat pie
(contains protein
and a large
proportion of fat
and carbohydrate)

potatoes fried in oil
(contains a large
proportion of carbohydrate
and fat)

Fig. 7.1

(i

L=

Suggest one food that can be added to the meal to make it more balanced.

Explain your answer.

food Ue%lﬂu? . e .........................

explanation ...C@ateuni...... L!{.lﬂ/mins .....................................................................

Example Candidate Responses — Paper 4

Examiner Comments

ﬂ The answer contains a spelling
error but is close enough to allow
the award of one mark.

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

e This answer is incorrect.
Mark for (a)(ii) = 0 out of 2

e This answer matches the mark
scheme and so two marks are
awarded.

Mark for (b)(i) = 2 out of 2
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Example Candidate Response - low, continued

(ii) Explain why regularly eating meals similar to the one shown in Fig. 7.1 can lead to
obesity.

Use ideas about the energy requirements of the body in your answer.

Q... ... vidonsins.. . o wok. nemh. . prokeins

T ——— T O [2]

{c) If the person eats meals similar to the one shown in Fig. 7.1 over a long period they increase
their risk of developing coronary heart disease.

(i) Explain what is meant by coronary heart disease.

Than\lcz@ﬂww&ﬂmmam ......... prov eqw(mg ............
G- ‘r\-ec\ﬁ!— &H&@L{ e ..................................

........................................ 2

(i) Suggest why regularly eating meals similar to the one shown in Fig. 7.1 increases the
person’s risk of developing coronary heart disease.

Beaase.. the..chdesland. .. m%mmste
[1]
[Total: 101

Bemm&ulﬁhdmsawq?aedsaué ..... 'S aﬂba.‘!}!@.@i‘?fﬁ....g

Examiner Comments

o This answer does not refer to
energy requirements or energy
usage. No mark is awarded.

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

e A relevant point about
cholesterol is made but none
of the points shown in the mark
scheme are stated. No mark is
awarded.

Mark for (c)(i) = 0 out of 2

e This answer does not describe
the high fat content of the meal.
No mark is awarded.

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

Total mark awarded =
3 out of 10
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How the candidate could have improved their answer

(a)(i) The answer would have been improved by the correct spelling of haemoglobin.

(a)(ii) The candidate needed to state that the deficiency of haemoglobin reduced the amount of oxygen passing to
cells. This then caused a decrease in the rate of respiration and therefore energy release.

(b)(ii) The candidate needed to state the ideas that when the total energy taken into the body exceeded the
energy used by the body then the excess was stored as fat.

(c)(i) The candidate should have described CHD as the blockage of the coronary arteries. An appropriate
reference to cholesterol was that it may have contributed to the build-up of deposits in the coronary arteries.

(c)(ii) Instead of repeating the answer to (c)(i) the candidate should have described the excessive amount of fat
contained in meals like the one in the question.

Common mistakes candidates made in this question

(a)(i) The most common mistake was to suggest blood.

(a)(ii) A frequently seen mistake was to omit any reference to haemoglobin and state that lack of iron was the
direct cause of tiredness. Another mistake was to omit any reference to any deficiency and suggest simply that
tiredness was caused by cells not making enough energy. Any reference to the creation of energy should have
been avoided.

(b)(i) A common reason why a mark was not awarded was that the explanation referred to ways in which a
balanced diet was ensured rather than any reference to either fibre or vitamins.

(b)(ii) There were two kinds of common mistake. One of these was the idea that excess carbohydrate and/or fat
passed directly into fat cells in the body. The other mistake involved missing the instruction in the question to use
ideas about energy requirements. Answers often omitted any reference to energy and contained ideas such as
eating more than is necessary and so the person becomes fat.

(c)(i) A common mistake made by candidates who were familiar with coronary heart disease was to refer to
blockage of arteries or blood vessels or even veins rather than coronary arteries. Another common reason for
loss of credit was to omit any reference to blood supply and to make suggestions such as too much fat in the diet
causes heart attacks.

(c)(ii) Candidates often repeated their answers to (c)(i) and described causes of CHD without referring to the
contents of the meal in the question.
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Example Candidate Responses — Paper 4

Question 8

Example Candidate Response — high Examiner Comments

8 (a) Use the Periodic Table on page 24 to deduce the electronic structure of a calcium atom.
{2..,3;‘8 ,\:5 ,,,,,,, 0 2 0 This is an acceptable way of

o showing the electronic structure.
(b) A student investigates the rate of reaction between excess dilute hydrochloric acid and Th k .
powdered calcium carbonate, Carbon dioxide gas is produced in this reaction. e brackets are ignored.

Mark for (a) = 2 out of 2

Fig. 8.1 shows some of the apparatus the student uses.

cotton wool

excess dilute
hydrochloric acid

bubbles of carbon dioxide

[ — ﬂ\digﬂal balance

carbonate

Fig. 8.1
The student measures the mass of the conical flask and its contents during the reaction.

Fig. 8.2 is a graph of the student’s resuits.

A

mass

time
Fig. 8.2
(i) Explain why the mass of the conical flask and its contents decreases. e e This answer does not make

e pass. decngoans...oh. M. nactinks geb wdsd wp. elaring. | it clear that the carbon dioxide

b veadkion. .t preduce...Co,. Wit hardy Iy sy, U escapes from the flask. No mark
i is awarded.

Mark for (b)(i) = 0 out of 1
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Example Candidate Response - high, continued Examiner Comments
(i) Explain, in terms of particle collisions, the effect of a higher temperature on the rate of a- e This is a good answer
chemical reaction. that contains more than two

. Ao Aemperndine o o chemiced xezstion. 15 Ineresed, fle | acceptable points. The candidate
fa«}vde&?}moﬂmug}(n%éJmewmaémo correctly states that the rate

. T e s o increases because particles gain
o . H < 181 :
eifin. mere. enexsy s dbds InCtesass The. dhonces. o). .collisions. energy, move faster and so have

pordicles . Memee, tet vofe o) xeadion. pifhinchanded: [2] a greater chance of colliding. Two

{iliy The student repeats the experiment at a highér temperature. marks awarded.

On Fig. 8.2, sketch a line to show the resuits. e 2] Mark for (b)(ii) = 2 out of 2
(c) gfé?g]cﬂmﬂg?gg is produced during the reaction between calcium carbonate and dilute o The line clearly shows both

features stated in the mark
scheme. Two marks are awarded.

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

Name ene other substance that reacts with dilute hydrochloric acid to produce calcium
chloride.

L (T 01 1 RS (1]
e © " [Total:.8]

e This is one of the correct
answers shown in the mark
scheme.

Mark for (c) = 1 out of 1

Total mark awarded =
7 out of 8

How the candidate could have improved their answer

* (@) The candidate did not need to include brackets.

» (b)(i) The candidate should have made it clear that the gaseous product, carbon dioxide, was lost from the flask.
They should also have avoided suggesting that the overall mass of reacting substances changes during a reaction.
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Example Candidate Responses — Paper 4

Example Candidate Response — middle Examiner Comments

8 (a) Use the Periodic Table on page 24 to deduce the electronic structure of a calcium atom. .
0 The mark is not awarded

""" %0 o 2l because the answer does not
(b) A student investigates the rate of reaction between excess dilute hydrochloric acid and specify 20 electrons as stated in

powdered calcium carbonate, Carbon dioxide gas is produced in this reaction. the mark scheme

Fig. 8.1 shows some of the apparatus the student uses. Mark for (a) =0outof 2

hydrochloric acid
bubbles of carbon dioxide

[ —/ j‘\digiml balance

Fig. 8.1
The student measures the mass of the conical flask and its contents during the reaction.

Fig. 8.2 is a graph of the student's results.

mass

time
Fig. 8.2

(i) Explain why the mass of the conical flask and its contents decreases.
9 This answer does not refer to

LA, 0. 0angeq.... oM. SONAL. mhuthn.... o er doss not reler
; e escape of material from the
b ) \m
gup%oguh%?s‘SSWSm ....... LGOS enen, hau?.. 1 flask. No mark is awarded.
Mark for (b)(i) = 0 out of 1

Cambridae IGCSE and O Level Combined Science 0653/5129 54



Example Candidate Response — middle, continued

Example Candidate Responses — Paper 4

Examiner Comments

(i) Explain, in terms of particle collisions, the effect.of @ higher temperature.on the rate of a
chemical reaction.

AL oo, £€0CR0N IS, nokes o porcies.. nowe. .
TOQHE..... LORAGY... NG, 0, FoeNe... 0NQ(e,.. INCIEEiN

(i) The studentrepeats-the experiment.at.a higheér temperature.
On Fig. 8.2, sketch:a line to show the results. e 21

{c) Calcium chloride is produced during the reaction between calcium carbonate and dilute
hydrochloric acid.

Name one other substance that reacts with dilute hydrochloric acid to produce calcium
chloride. :

[Total: 8]

e The candidate makes the point
that particles have more energy
and so is awarded the first mark.

e (ake  Of . 3uless &k\ COMSIQNT @ | Theidea of an increased rate of

successful collisions is awarded
the second mark.

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

o The line clearly shows both
features stated in the mark
scheme. Two marks are awarded.

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

6 This is one of the correct
answers shown in the mark
scheme.

Mark for (c) = 1 out of 1

Total mark awarded =
5 out of 8

How the candidate could have improved their answer

* (@) The candidate should have shown the number of electrons in each electron shell in the calcium atom. One

mark would have been awarded if they had made it clear that 20 referred

to the number of electrons because the

Periodic Table showed that a calcium atom contains 20 protons, which means this answer was ambiguous.
» (b)(i) The candidate should have stated that the gaseous product, carbon dioxide, was lost from the flask.
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Example Candidate Responses — Paper 4

Example Candidate Response — low

8 (a) Use the Periodic Table on page 24 to deduce the electronic structure of a calcium atom.

2.8.%%...0 -

{b) A student investigates the rate of reaction between excess dilute hydrochloric acid and
powdered calcium carbonate. Carbon dioxide gas is produced in this reaction.

Fig. 8.1 shows some of the apparatus the student uses.

[ —/ ﬂ\agital balance

Fig. 8.1
The student measures the mass of the conical flask and its contents during the reaction.

Fig. 8.2 is a graph of the student's results.

[ )

mass

time
Fig. 8.2

(i) Explain why the mass of the conical flask and its contents decreases.
Two.. hoeens . due.. ke Mé_m_f‘oef’\ Qloyide

?ruduceff’- (1]

Examiner Comments

o This answer is correct.
Mark for (a) = 2 out of 2

e This answer is incomplete in
that it does not make it clear that
the carbon dioxide escapes from
the flask.

Mark for (b)(i) = 0 out of 1
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{c) Calcium chioride is produced during the reaction between calcium carbonate and dilute

Example Candidate Responses — Paper 4

Example Candidate Response - low, continued Examiner Comments
(ii) Explain, in terms of particle collisions, the effect of a higher temperature on the rate.of e The ideas in this answer
chemical reaction. . . are relevant but are lacking in
hY Y - '] .
AR Ot r&km\O’\{hﬁﬂrQW%h@f\ precision. The suggestion that

NP . aexe. ol o e afla . Qmonat | there will be a high amount of

y . rticle collisions is not the same
(e collisiond M) couLy pa
LR RN colLISTONS | s, ds.. egcoskde. . © as the idea of an increased

ﬂ\ﬁ@éﬂi‘:&%@ C"{E mNacleQDn&}gh @ frequency of particle collisions.
(i} The s{udenrrepeats the experiment &t a higher temperature. . . The description of particles being

more active is too vague.
Mark for (b)(ii) = 0 out of 2

On Fig. 8.2, sketch a line to show the results. [21

hydrochloric acid.

e The line starts at the correct
position but no mark is available
for this. The rest of the line is
"""" e incorrect and no mark is awarded.
[Total: 8]

Mark for (b)(iii) = 0 out of 2

Name one other substance that reacts with dilute hydrochloric acid to produce calcium
chloride.

e This is one of the correct
answers shown in the mark
scheme.

Mark for (c) = 1 out of 1

Total mark awarded =
3 out of 8

How the candidate could have improved their answer

(b)(i) The candidate would have been awarded the mark if they had extended the sentence to make it clear that
the carbon dioxide produced escaped from the flask.

(b)(ii) Instead of describing a high amount of particle collisions the candidate should have stated that there would
be a greater number of collisions in any period of time. They needed to introduce the idea of an increased collision
frequency. The suggestion that the particles are more active was vague and the candidate should have referred to
increased particle speed.

(b)(iii) The candidate needed to draw their line with an initially steeper decrease in mass but levelling out at the
same mass as the given line.

Common mistakes candidates made in this question

(a)(i) Candidates who were unfamiliar with electronic structures often copied information from the Periodic Table,
for example, incorrect answers included 20 40, “°Ca,, , and 20. A mark was awarded if the answer specified 20
electrons.

(b)(i) Common mistakes included suggesting that gases have no mass and that reactants lose mass when they
react. The other main reason why candidates were not awarded the mark was that they did not make it clear that
the carbon dioxide produced escaped from the flask. For example, the answer because a gas is produced was
often seen but this does not specifically answer the question.

(b)(ii) The usual mistake was to suggest that the reaction rate increased because there are more collisions
between particles. Unless candidates used wording that means that the frequency of particle collisions was greater
at higher temperature then the mark was not awarded.

(b)(iii) The most common mistake was that candidates drew lines that levelled out at a lower mass than the given
line.

(c) Avery large number of incorrect guesses were seen from candidates who were unfamiliar with the relevant
part of the chemistry syllabus. Many of these suggestions did not contain calcium in any form. Some candidates
appeared not to have read the question carefully and suggested calcium carbonate.

20°
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Example Candidate Responses — Paper 4

Question 9

Example Candidate Response — high Examiner Comments

9 Fig. 9.1 shows the heating element inside an electric kettle.

Fig. 9.1

(a) The kettle is filled with cold water at 10°C. The heating element is turned on to boil the water.
State the temperature of the water inside the kettle when the water is boiling. 0 This is correct.

temperature = ...... 7.0 *C [1] Mark for (a) = 1 out of 1
(b) The electrical circuit in the kettle contains a switch, the heating element and a fuse, (=%

On Fig. 9.2 complete the circuit diagram for the kettle, including the symbol for a fuse.

The symbol for the heating element is: —Dj:l]—

a.c. power supply e This series circuit contains the
~ correct symbol for a fuse and the
j e switch is correctly shown in the
open position. Two marks are
awarded.

Mark for (b) = 2 out of 2

Fig. 9.2
[2]
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Example Candidate Response - high, continued

Examiner Comments

powder filling

resistance wire
heating ¢oil

Fig.9.3

(i) Describe in terms of molecules and other particles how thermal energy is transferred
from the powder filling through the metal tube to the water in the kettle.

(i} Table 9.1 gives the properties of four substances in the form of powders.

The higher the value of the electrical conductivity of a powder, the better an electrical
conductor it is.

The higher the value of the thermal conductivity of a powder, the better a thermal
conductor it is.

Table 9.1 .
loes "\t)]\
name of powder e[ectrlcz?lucrﬁtr;ducnvuy them'lal‘ St;::guctwlty
aluminium oxide 101 2 30
carbon 104 " 100
magnesium oxide 101 3 45
sulfur 10-18 a 0.21

Use Table 9.1 to suggest the best choice of powder for the powder filling.

Give reasons for your choice.

Uagresium owele hes o good Ererwd tonduehivity gl (4]

eledrien awndoeWily  Cacbon s eleglrled Comduate!

.......... {

h’*“")k-‘f{"\g‘) Hagrasinum o302k peoutd e He wh’“"‘”‘\% 21

(ili) The resistance wire in the heating coil is replaced by a wire of the: same material and
length.

Thenewwire has a greater cross—séctionair area than the original wire.
State how the resistance of the.new wire compares to the resistance of the original wire:

Explain your answer.

resistarice is k(ﬁhﬂre
die o e fo—afmlv cross Sechonal Qven  meng

explanation ...0005 L L S-S e

Orert & heeded bo past Wheogh ) Baeloce Ay resibonec
‘ . (11

[Total: 8]

e This is a good answer and
contains the first and third points
shown in the mark scheme. Two
marks are awarded.

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

o This is a good answer. One
of the acceptable materials is
selected and the reason for the
selection is a match for the ideas
stated in the mark scheme. Two
marks are awarded.

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

e The explanation appears to
be close to the mark scheme, but
no mark is awarded because the
description of the resistance is the
opposite of the correct answer.

Mark for (c)(iii) = O out of 1

Total mark awarded =
7 out of 8
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How the candidate could have improved their answer

(c)(iii) The candidate should have stated that the resistance would have been lower because of the greater cross-
sectional area of the wire.
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Example Candidate Responses — Paper 4

Example Candidate Response — middle Examiner Comments

9  Fig. 9.1 shows the heating element inside an electric kettle.

heating

Fig. 9.1

(a) The kettle is filled with cold water at 10°C. The heating element is turned on to boil the water.
State the temperature of the water inside the kettle when the water is boiling.
temperature = ... )0 0 ......... °C [1]

(b) The electrical circuit in the kettie contains a switch, the heating element and a fuse.

0 This is correct.
Mark for (a) = 1 out of 1

On Fig. 9.2 complete the circuit diagram for the kettle, including the symbol for a fuse.

The symbol for the heating elementis: —[ [ [ | |—

a.c. power supply . . . . .
e This series circuit contains the

)
e correct symbol for a fuse and the
: switch is correctly shown in the
open position. Two marks are
i’ =1

awarded.
Mark for (b) = 2 out of 2

Fig.9.2
[2]
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Example Candidate Response — middle, continued Examiner Comments

(e) Fig. 9.3 shows the struetﬁre'insid'e.the ube of the-heating element.

powder filling
metal tube

resistance wire
. heating coil

Fig.9.3

(i) Describe in terms of molecules and other particles how thermal energy is fransferred
from the powder filling through the metal tube to the water in the kettle.

Kbt lekak oy comiengion the Aok ek faon e opibm Nses....... [21
(ii) Table 9.1 gives the properties of four substances in the form of powders.

The higher the value of the electrical conductivity of a powder, the better an electrical
conductor it is.

The higher the value of the thermal conductivity of a powder, the better a thermal

conductor it is.
Table 9.1
name of powder electrical cqnductnnty thermal GD!'IdI.ICtIV!ty
funits /units

aluminium oxide 10714 30
carbon 104 100
magnesium oxide 1011 45
sutfur 10-18 0.21

Use Table 9.1 to suggest the best choice of powder for the powder filling.
Give reasons for your choice.

k00 pdel, hae e Adhast NUue 0L (AT ......
mumm 30 %t ek el - and A o

. (ili) The resistance wire .in- the heating coil is replaced by a wire .of the same material and
length.

Thenew wire has'a greater‘crqss—‘seclianal'area than the original wire.

State how the res‘istance c‘}f'the new wire -compares to the resistance of the original wire.
Explain your answer. ’

resistance is . highQL... Q ..........................
explanation MW“WWWWWW ................. SRALL. ...,

[Total: 8]

e This answer contains reference
to thermal energy transfer by
molecular vibrations through the
powder and to energy transfer
by convection in the water. This
matches the first and fourth
marking points in the mark
scheme. The mistaken idea that
the metal tube is connected to the
power supply does not contradict
the other points and so is ignored.
Two marks are awarded.

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

o The information about carbon
is correctly interpreted from the
table. However, carbon is incorrect
and so no mark is awarded.

Mark for (c)(ii) = 0 out of 2

e The description of the

resistance is the opposite of the
correct answer and no mark is
awarded.

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

Total mark awarded =
5 out of 8
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How the candidate could have improved their answer

* (c)(i) The answer would have been improved if the candidate had avoided any suggestion that an electric current
passed through the metal tube.

* (c)(ii) The candidate should have selected either magnesium oxide or aluminium oxide and then explained that
a suitable material for the powder would have a very low electrical conductivity and a reasonably high thermal
conductivity.

» (c)(iii) The candidate should have stated that the resistance would have been lower because of the greater cross-
sectional area of the wire.
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Example Candidate Response — low

9  Fig. 9.1 shows the heating element inside an electric kettle.

heating
element

Fig. 9.1

(a) The kettle is filled with cold water at 10°C. The heating element is turned on to boil the water.
State the temperature of the water inside the kettle when the water is boiling.
temperature = ... 4. ma ............... °C (1]

(b) The electrical circuit in the kettle contains a switch, the heating element and a fuse.

On Fig. 9.2 complete the circuit diagram for the kettle, including the symbol for a fuse.

The symbol for the heating element is: —D]:D——

s
-

Fig. 9.2
[2]

Examiner Comments

o This is correct.
Mark for (a) = 1 out of 1

e The symbol for a fuse is
incorrect but the switch is correct
and the circuit is complete. One
mark is awarded.

Mark for (b) = 1 out of 2
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Example Candidate Response - low, continued Examiner Comments

(c) Fig. 9.3 shows the structure inside the‘tube of the heating element.

-powder filing

resistance wire
heating coil

Fig. 9.3

(i} Describe in terms of molecules and other particles how thermal energy is transferred
from the powder filling through the metal tube to the water in the keitle.

The.. powdec. Wling s heada)...50. ?qrha%....&lgﬂ
o.omave....a né ........ gon..inte. the. . meked. dobe...
*_Yheromed ehem’)’ L8 lfm“gfme‘) @ This answer contains no

......................... reference to molecular vibration or
T 2 any of the other points in the mark
scheme. No mark is awarded.

Mark for (c)(i) = 0 out of 2

(i) Table 9.1 gives the properties of four substances in the form of powders.

The higher the value of the electrical conductivity of a powder, the better an electrical
conductor it is.

The higher the value of the thermal conductivity of .a powder, the better a thermal
conductor it is.

Table 8.1
name of powder electricailucigi'lsducﬁvity ‘thermafl ltjg;;lucﬁvity
aluminium oxide 10-14 ag
carbon 104 | 100
magnesium oxide 40-1 45
sulfur 10-15 0.21

Use Table 9.1 to suggest the best choice of powder for the powder filling.

Give reasons for your choice.

Mnognesim... ki den... e cane..... ik quike...o. ch © O one mark is awarded for

eebrieed  aoduelo, ngfj {“\f!ﬁvnaﬂ (onelufil?l" et maanesm axidh s 3 secd |
beneens that magnesium oxide is a good

...... 2 electrical conductor is incorrect.
Mark for (c)(ii) = 1 out of 2

{lli) The resistance wire-in the heating coil is replaced by a wire of the same material and
length.

The new wire has a greater cross-sectional area.than the.original wire.

State how the-resismnce of the ne wire compares.to the resistance 6f the original wire.

e The description of the

. Explain your answer. resistance as stronger is

resistaricé is ﬂlmnﬂw ............ inappropriate. No mark is
explanation . bemu&&JrL«e ..... N ﬁ«.uwwe ______ 5.0 \Q@Hﬁ e awarded.
conduckor Mark for (c)(iii) = 0 out of 1
[Total: 8] Total mark awarded =
3 out of 8
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How the candidate could have improved their answer

(b) The candidate would have been awarded both marks if they had drawn the correct circuit symbol for a fuse.

(c)(i) The candidate could have been awarded at least one mark if they had referred to particle vibrations rather
than the imprecise suggestion of particle movement. They should also have discussed how thermal energy moves
beyond the tube into the water.

(c)(ii) The candidate needed to interpret the electrical conductivity of magnesium oxide shown in the table as
having a very low value, which would have meant that it was not a good electrical conductor.

(c)(iii) The candidate should have avoided the suggestion that the resistance would have been stronger because
this was not a correct description of resistance. They needed to state that the resistance would have been lower
because the cross-sectional area of the wire was greater.

Common mistakes candidates made in this question

(b) Many candidates were unfamiliar with the symbol for a fuse and often drew the symbol for a resistor. A variety
of other incorrect symbols were suggested. The correct symbol for a switch showed it in the open position and a
common mistake was to show it closed or to leave it out.

(c)(i) Of those candidates who understood the context, a common mistake was to describe particle movement
rather than the more precise idea of the passage of molecular vibration. One common reason why credit was not
awarded was that candidates did not describe the movement of thermal energy in terms of particles as required by
the question. Answers such as heat moves through the powder by conduction were often seen but no credit was
available for this.

(c)(ii) The most common mistake was to select carbon and then use the properties of carbon, correctly interpreted
from the table, as the reason why carbon should be used. This suggested that these candidates did not understand
the action of the heating element within the kettle.

(c)(iii) Common mistakes included stating that the resistance would be higher because the cross-sectional area of
the wire was greater. Another type of mistake was to use the terms, stronger or weaker to describe the resistance.
Both parts of the answer had to be correct before the mark was awarded.
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