3B Cambridge Assessment
QP International Education

Cambridge IGCSE™

COMBINED SCIENCE 0653/31
Paper 3 Theory (Core) May/June 2021
MARK SCHEME

Maximum Mark: 80

Published

This mark scheme is published as an aid to teachers and candidates, to indicate the requirements of the
examination. It shows the basis on which Examiners were instructed to award marks. It does not indicate the
details of the discussions that took place at an Examiners’ meeting before marking began, which would have
considered the acceptability of alternative answers.

Mark schemes should be read in conjunction with the question paper and the Principal Examiner Report for
Teachers.

Cambridge International will not enter into discussions about these mark schemes.

Cambridge International is publishing the mark schemes for the May/June 2021 series for most Cambridge
IGCSE™, Cambridge International A and AS Level components and some Cambridge O Level components.

This document consists of 11 printed pages.

© UCLES 2021 [Turn over



0653/31 Cambridge IGCSE — Mark Scheme May/June 2021
PUBLISHED

Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers. They should be applied alongside the
specific content of the mark scheme or generic level descriptors for a question. Each question paper and mark scheme will also comply with these
marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for valid answers which go beyond the
scope of the syllabus and mark scheme, referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these features are specifically assessed by the
question as indicated by the mark scheme. The meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently, e.g. in situations where candidates have not followed instructions or in the application of generic level
descriptors.
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GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question (however; the use of the full mark range may
be limited according to the quality of the candidate responses seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be awarded with grade thresholds or
grade descriptors in mind.

Science-Specific Marking Principles

1 Examiners should consider the context and scientific use of any keywords when awarding marks. Although keywords may be present, marks
should not be awarded if the keywords are used incorrectly.

2 The examiner should not choose between contradictory statements given in the same question part, and credit should not be awarded for
any correct statement that is contradicted within the same question part. Wrong science that is irrelevant to the question should be ignored.

3 Although spellings do not have to be correct, spellings of syllabus terms must allow for clear and unambiguous separation from other
syllabus terms with which they may be confused (e.g. ethane / ethene, glucagon / glycogen, refraction / reflection).

4  The error carried forward (ecf) principle should be applied, where appropriate. If an incorrect answer is subsequently used in a scientifically
correct way, the candidate should be awarded these subsequent marking points. Further guidance will be included in the mark scheme
where necessary and any exceptions to this general principle will be noted.

5 ‘List rule’ guidance

For questions that require n responses (e.g. State two reasons ...):

The response should be read as continuous prose, even when numbered answer spaces are provided.

Any response marked ignore in the mark scheme should not count towards n.

Incorrect responses should not be awarded credit but will still count towards n.

Read the entire response to check for any responses that contradict those that would otherwise be credited. Credit should not be
awarded for any responses that are contradicted within the rest of the response. Where two responses contradict one another, this
should be treated as a single incorrect response.

¢ Non-contradictory responses after the first n responses may be ignored even if they include incorrect science.
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6 Calculation specific guidance

Correct answers to calculations should be given full credit even if there is no working or incorrect working, unless the question states ‘show
your working’.

For questions in which the number of significant figures required is not stated, credit should be awarded for correct answers when rounded
by the examiner to the number of significant figures given in the mark scheme. This may not apply to measured values.

For answers given in standard form (e.g. a x 10") in which the convention of restricting the value of the coefficient (a) to a value between 1
and 10 is not followed, credit may still be awarded if the answer can be converted to the answer given in the mark scheme.

Unless a separate mark is given for a unit, a missing or incorrect unit will normally mean that the final calculation mark is not awarded.
Exceptions to this general principle will be noted in the mark scheme.

7 Guidance for chemical equations

Multiples / fractions of coefficients used in chemical equations are acceptable unless stated otherwise in the mark scheme.

State symbols given in an equation should be ignored unless asked for in the question or stated otherwise in the mark scheme.
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1(@) responding to change 3
excretion
removing waste from the body
nutrition
permanent increases in size
sensitivity
taking in materials for energy
1(b) alveoli ; 2
diffusion ;
1(c)(i) nucleus ; 1
1(c)(ii) | any two from: 2
no cell wall ;
no chloroplasts ;
no (large) vacuole ;

Question Answer Marks
2(a)(i) increasing / more reactive / faster reaction ; 1
2(a)(ii) | helium/He is, unreactive/inert ; 1
2(a)(iii) | any two from: 2

(solid/lithium) particles close(r) (together) ORA ;
(solid/lithium) particles regular arrangement ORA ;
(solid/lithium) particles vibrate / not free-moving ORA ;
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2(b)(i) fizzes / bubbles OR gets smaller/ disappears OR moves around ; 1
2(b)(i) sodium | + water — | sodium hydroxide | + | hydrogen 2
in either order
sodium hydroxide ;
hydrogen ;

2(c) sodium hydroxide / NaOH OR sodium carbonate / Na;COs ; 1
2(d)(i) ionic ; 1
2(d)(ii) | chlorine/Cl; 1

Question Answer Marks
3(a) electrons ; 1
3(b)(i) _Q,../O_I *'I 3
A
=0
M1 ammeter symbol ;
M2 voltmeter symbol ;
M3 voltmeter in parallel with lamp only in fully correct circuit ;
3(b)(ii) | (change in resistance) changes current ; 2
more resistance /less current, means dimmer bulb ;
3(b)(ii) |R=V/lorV=IR/=0.5x%20; 2
(p.d. =) 10(V);
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3(b)(iv) | decreases/reduces/lowers/gets less ; 1
Question Answer Marks
4(a)(i) as temperature increases, rate increases then falls ; 2
peak or optimum (rate) at 40°C / maximum rate 34 (arbitrary units) ;
OR
activity increases, to 40°C/from a rate of 8 to 34 ;
above 40°C the activity decreases / decreases from 34 ;
4(a)(ii) | proteins ; 2
catalysts ;
4(a)(iii) | haemoglobin ; 1
4(b)(0) carbon dioxide | v 1
chlorophyll
light
water
4b(ii) orange / brown ; 2
starch ;
4(b)(iii) | magnesium ; 1
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5(a)(i) fractional distillation ; 1
5(a)(ii) | cracking; 1
5(a)(iii) | change: chemical 1
AND
explanation: new substances are made / bonds are broken / new bonds are formed ;
5(a)(iv) | test: (add aqueous) bromine ; 2
result: (orange to) colourless / decolourises ;
5(b)(i) carbon dioxide / COy3 ; 1
5(b)(ii) | gas: oxygen 1
AND
percentage: 21(%) ;
5(b)(iii) | CsHs; 1
Question Answer Marks
6(a)(i) |0(°C); 1
6(a)(ii) | 100 (°C); 1
6(a)(iii) | melting point: (—2°C means salt) lowers melting point (of water) 1
AND
boiling point: (102°C means salt) raises boiling point (of water) ;
6(b)(i) density = m/V = 0.28/0.00025 ; 3
(density =) 1120 0R 1100 ;
(units) kg/m3 ;
6(b)(ii) | (pure water/ it is) less dense / has lower density (than salt solution) ; 1
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7(a)(i) egestion: D ; 2
ingestion: A ;
7(a)(ii) | digestion/absorption ; 1
7(a)(iii) | plasma; 1
7(b) part of diet: kidney beans ; 2
explanation: contain fibre ;
7(c) P urethra ; 2
Q scrotum ;
7(d) 2
asexual sexual
reproduction reproduction
genetically identical offspring v X
involves fusion of nuclei X 4
involves gametes X v
usually involves two parents (x) (v)
2 marks for all 6 correct
1 mark for 4 correct
Question Answer Marks
8(a)(i) stop-clock ; 1
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8(a)(ii) | any one from: 1
increase temperature ;
increase concentration (of acid) ;
increase surface area (of Mg)/use Mg powder/ use smaller pieces ;
add a catalyst ;
8(a)(iii) | effect: decrease / slower (rate) 1
AND
explanation: zinc is less reactive (than magnesium) ORA ;
8(b)(i) alloy ; 1
8(b)(ii) | brass is, stronger/harder/less malleable / hardwearing / durable / corrodes or oxidises less / doesn’t go green ; 1
8(c) transition (elements / metals) ; 1
8(d)(i) high temperature ; 1
8(d)(ii) | copper is: reduced 1
AND
explanation: (copper) loses, oxygen/O ;

Question Answer Marks
9a)i) | Q; 1
9(a)(ii) | P and R (ticked) ; 2

Q and S (ticked) ;
9(b)(i) (potential) chemical ; 3
kinetic ;
kinetic ;
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9(b)(ii) 5.0min=300s; 3
speed = distance / time = 960/ 300 ;
(speed =) 3.2(m/s) ;
9(c) 2
mgm "| "1'-. ﬂ I.'ﬁ- |
! II |I || III I| III S
| [ Il T II =
1 | | |
I| |I I' 'I II. 'I I|
L "-___." Wy L

X-axis scale correct ;
y-axis scale correct ;
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers. They should be applied alongside the
specific content of the mark scheme or generic level descriptors for a question. Each question paper and mark scheme will also comply with these
marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for valid answers which go beyond the
scope of the syllabus and mark scheme, referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these features are specifically assessed by the
question as indicated by the mark scheme. The meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently, e.g. in situations where candidates have not followed instructions or in the application of generic level
descriptors.
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GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question (however; the use of the full mark range may
be limited according to the quality of the candidate responses seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be awarded with grade thresholds or
grade descriptors in mind.

Science-Specific Marking Principles

1 Examiners should consider the context and scientific use of any keywords when awarding marks. Although keywords may be present, marks
should not be awarded if the keywords are used incorrectly.

2 The examiner should not choose between contradictory statements given in the same question part, and credit should not be awarded for
any correct statement that is contradicted within the same question part. Wrong science that is irrelevant to the question should be ignored.

3 Although spellings do not have to be correct, spellings of syllabus terms must allow for clear and unambiguous separation from other
syllabus terms with which they may be confused (e.g. ethane / ethene, glucagon / glycogen, refraction / reflection).

4  The error carried forward (ecf) principle should be applied, where appropriate. If an incorrect answer is subsequently used in a scientifically
correct way, the candidate should be awarded these subsequent marking points. Further guidance will be included in the mark scheme
where necessary and any exceptions to this general principle will be noted.

5 ‘List rule’ guidance

For questions that require n responses (e.g. State two reasons ...):

The response should be read as continuous prose, even when numbered answer spaces are provided.

Any response marked ignore in the mark scheme should not count towards n.

Incorrect responses should not be awarded credit but will still count towards n.

Read the entire response to check for any responses that contradict those that would otherwise be credited. Credit should not be
awarded for any responses that are contradicted within the rest of the response. Where two responses contradict one another, this
should be treated as a single incorrect response.

¢ Non-contradictory responses after the first n responses may be ignored even if they include incorrect science.
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6 Calculation specific guidance

Correct answers to calculations should be given full credit even if there is no working or incorrect working, unless the question states ‘show
your working’.

For questions in which the number of significant figures required is not stated, credit should be awarded for correct answers when rounded
by the examiner to the number of significant figures given in the mark scheme. This may not apply to measured values.

For answers given in standard form (e.g. a x 10") in which the convention of restricting the value of the coefficient (a) to a value between 1
and 10 is not followed, credit may still be awarded if the answer can be converted to the answer given in the mark scheme.

Unless a separate mark is given for a unit, a missing or incorrect unit will normally mean that the final calculation mark is not awarded.
Exceptions to this general principle will be noted in the mark scheme.

7 Guidance for chemical equations

Multiples / fractions of coefficients used in chemical equations are acceptable unless stated otherwise in the mark scheme.

State symbols given in an equation should be ignored unless asked for in the question or stated otherwise in the mark scheme.
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Question Answer Marks
1(a) excretion ; 2
movement ;
1(b)(i) filament ; 3
anther ;
sepal ;
1(b)(ii) stigma ; 1
1(b)(iii) | ovule; 1
1(c)(i) 2
cervix ring of muscle at the opening of the uterus
ovaries receives penis during sexual intercourse
vagina release of female gametes (eggs)
all three correct = 2 marks
one or two correct = 1 mark
1(c)(ii) | embryo; 1
Question Answer Marks
2(a)(i) insoluble: cannot/ does not, dissolve (in water) ; 2
compound: two (or more) elements (chemically) combined ;
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2(a)(ii) | any three from: 3
filter (at the start) /filter (off the insoluble solid) ;
evaporate / heat (the NaC/ solution) ;
leave to (cool and) crystallise ;
filter off the crystals / dry between folds of filter paper ;
2(b) two bond pairs ; 2
two lone pairs on O ;
2(c) (the total number of) protons and neutrons (in the nucleus of an atom) ; 1
2(d) particle charge | relative mass 2
neutron 0 1
proton +1 1
neutron row correct ;
proton row correct ;
Question Answer Marks
3(a)(i) | volume of cylinder = mr? [; 2
3.14 x 100 x 25 (= 7850cm3) ;
3(a)(ii) | density = mass + volume/p=m=+V /=70000+ 7850 ; 2
(density =) 8.9(2) (g/cmd) ;
3(b)(i) sphere: B (no mark) 1
reason: negatively charged ;
3(b)(ii) | opposite charges ; 2
attract ;
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3(c) R=V=+I/I=V+R/=12+3; 3
(current =) 4 ;
(unit) amp /A ;

Question Answer Marks
4(a)(i) 0.7; 1
4(a)(ii) | any two from: 2

water is lost from the stomata ;
more stomata on lower surface (of leaves) ;
more water is lost from the lower surface (of leaves) ;
4(b)(i) line drawn to cells at centre of root ; 1
4(b)(ii) | nitrate ; 1
4(c)(i) away ; 3
(negative) gravitropism ;
horizontally ;
A(e)ii) They are enzymes transported in red blood cells. 1
They are enzymes transported in blood plasma.
They are hormones transported in red blood cells.
They are hormones transported in blood plasma. v
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5(a)(i) zinc + | hydrochloricacid | — | zinc chloride | + | hydrogen 2
zinc chloride ;
hydrogen ;
5(a)(ii) | measuring cylinder ; 1
5(a)(iii) | test: aqueous NaOH OR aqueous ammonia ; 2
result: white ppt. (soluble in excess) ;
5(a)(iv) | rate change: increase / faster 1
AND
explanation: magnesium is more reactive (than zinc) ORA ;
5(b) ores are a finite resource / will run out ; 1
5(c) chemical trend: more reactive ; 2
physical trend: lower melting point OR higher density ;

Question Answer Marks
6(a)(i) chemical ; 1
6(a)(ii) | kinetic; 1

6(b) (driving force is) larger / more (than the frictional force) ; 1
6(c) average speed = distance / time taken ; 3
unit conversions = 15000m and 1200s ;
(15000/1200 =) 12.5(m/s) ;
6(d)(i) variable resistor ; 1
6(d)(ii) | series; 1
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Question Answer Marks

6(d)(iii) | (the variable resistor) at point A (only) controls the motors ; 2
(if the variable resistor was) at point B (would) control / affect (brightness of) the headlamps ;

Question Answer Marks
7(a)(i) line touching septum ; 1
7(a)(ii) | venacava; 1
7(a)(iii) | valve; 1
7(a)(iv) | any two from: 2

arteries have thicker (muscular) walls ORA ;
arteries have smaller, cavity ORA ;
arteries take blood away from heart/ veins bring blood to heart ;
veins have valves (arteries do not) ;
7(b)(i) white blood cells ; 1
7(b)(ii) | any two from: 2
fewer antibodies made after vaccination (than after infection) ORA ;
antibodies reach maximum quicker after infection ORA ;
antibody numbers remain higher for longer after infection ;
Question Answer Marks
8(a) similarity: covalent bonds ; 2
difference: alkanes only single (bonds)/ alkenes contain double (bonds) ;
8(b)(i) carbon dioxide /COs3 ; 1
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Question Answer Marks
8(b)(ii) | test: copper(Il) sulfate OR cobalt(II) chloride ; 2

result: white to blue blue to pink ;

RESULT MUST MATCH TEST

8(b)(iii) | (ethane/molecules/carbon/hydrogen/it) gains oxygen ; 1
8(c) poly(ethene) ; 1
Question Answer Marks

9(a) liquids expand/volume increases (with temperature rise) ; 1
9(b)(i) | boiling ; 1
9(b)(ii) | separation: (molecules) further apart ; 2

motion: (molecules) move faster ;

9(c) refraction ; 1
9(d)(i) radio waves / microwaves ; 1
(a)(i) gamma | X-rays | ultraviolet | visible light | infrared | microwaves | radio waves 1

stated waves in (d)(i) in correct position ;
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers. They should be applied alongside the
specific content of the mark scheme or generic level descriptors for a question. Each question paper and mark scheme will also comply with these
marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for valid answers which go beyond the
scope of the syllabus and mark scheme, referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these features are specifically assessed by the
question as indicated by the mark scheme. The meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently, e.g. in situations where candidates have not followed instructions or in the application of generic level
descriptors.
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GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question (however; the use of the full mark range may
be limited according to the quality of the candidate responses seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be awarded with grade thresholds or
grade descriptors in mind.

Science-Specific Marking Principles

1 Examiners should consider the context and scientific use of any keywords when awarding marks. Although keywords may be present, marks
should not be awarded if the keywords are used incorrectly.

2 The examiner should not choose between contradictory statements given in the same question part, and credit should not be awarded for
any correct statement that is contradicted within the same question part. Wrong science that is irrelevant to the question should be ignored.

3 Although spellings do not have to be correct, spellings of syllabus terms must allow for clear and unambiguous separation from other
syllabus terms with which they may be confused (e.g. ethane / ethene, glucagon / glycogen, refraction / reflection).

4  The error carried forward (ecf) principle should be applied, where appropriate. If an incorrect answer is subsequently used in a scientifically
correct way, the candidate should be awarded these subsequent marking points. Further guidance will be included in the mark scheme
where necessary and any exceptions to this general principle will be noted.

5 ‘List rule’ guidance

For questions that require n responses (e.g. State two reasons ...):

The response should be read as continuous prose, even when numbered answer spaces are provided.

Any response marked ignore in the mark scheme should not count towards n.

Incorrect responses should not be awarded credit but will still count towards n.

Read the entire response to check for any responses that contradict those that would otherwise be credited. Credit should not be
awarded for any responses that are contradicted within the rest of the response. Where two responses contradict one another, this
should be treated as a single incorrect response.

¢ Non-contradictory responses after the first n responses may be ignored even if they include incorrect science.
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6 Calculation specific guidance

Correct answers to calculations should be given full credit even if there is no working or incorrect working, unless the question states ‘show
your working’.

For questions in which the number of significant figures required is not stated, credit should be awarded for correct answers when rounded
by the examiner to the number of significant figures given in the mark scheme. This may not apply to measured values.

For answers given in standard form (e.g. a x 10") in which the convention of restricting the value of the coefficient (a) to a value between 1
and 10 is not followed, credit may still be awarded if the answer can be converted to the answer given in the mark scheme.

Unless a separate mark is given for a unit, a missing or incorrect unit will normally mean that the final calculation mark is not awarded.
Exceptions to this general principle will be noted in the mark scheme.

7 Guidance for chemical equations

Multiples / fractions of coefficients used in chemical equations are acceptable unless stated otherwise in the mark scheme.

State symbols given in an equation should be ignored unless asked for in the question or stated otherwise in the mark scheme.
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Question Answer Marks

1(a) respiration ; 2

sensitivity ;
1(b)(i) centre of X must be on liver ; 1
1(b)(ii) | digestion ; 2
absorption ;

1(c) no starch is made ; 2

as light is needed for photosynthesis ;

1(d) phloem ; 1
1(e)(i) cake ; 1
1(e)(i) | (40x2)+(2x0.5); 2

81(9);

Question Answer Marks
2(a)(i) | fractional distillation ; 1
2(a)(ii) | petroleum; 1
2(b)(i) natural gas ; 1
2(b)(ii) 2

four bonding pairs of electrons = 2 marks
one bonding pair correct = 1 mark
2(b)(iii) | carbon dioxide /CO; ; 1
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2(c) number of protons | number of neturons 2
carbon 6 6
hydrogen 1 0
carbon row correct ;
hydrogen row correct ;
Question Answer Marks
3(a) X is: ultraviolet ; 2
effect: sunburn ;
3(b) pressure due to weight ; 2
over smaller area on feet/ over larger area lying down ;
3(c)(i) W= mg (in any form) | g =2.45/0.25; 2
(9=)9.8(N/kg);
3(c)(ii) | gravitational potential ; 2
kinetic ;
in this order
3(d) 15/4.2(=3.6 m/s); 1
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4(a)(i) plasma transport oxygen 2
platelets transport hormones
red blood cells clotting the blood

all correct = 2 marks

one or two correct = 1 mark
4(a)(ii) | nucleus; 1
4(b)(i) | D; 1
4(b)(ii) | idea of not being able to make antibodies ; 2

idea of not being able to engulf microbes / not able to carry out phagocytosis ;
4(c)(i) any two from: 2

abstinence from, sex /sexual intercourse ;

use of condom /femidom ;

blood screening ;

not sharing (syringe) needles ;

gloves used by health professionals ;

better education / raise awareness ;
4(c)(ii) | HIV/AIDS; 1
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5(a)(i) copper oxide | + carbon — copper + | carbon dioxide 2
LHS correct (either order) ;
RHS correct ;
5(a)(ii) | loss of oxygen (from copper oxide) ; 1
5(b)(i) | alloy; 1
5(b)(ii) | brass is, hard-wearing / harder/ stronger/ corrosion resistant ; 1
5(c)(i) | ALOs; 1
5(c)(ii) | electrolysis ; 1
5(c)(iii) | carbon is less reactive (than aluminium)/aluminium is more reactive (than either carbon or copper) ; 1
5(d)(i) (copper) forms coloured compounds / catalytic activity / higher density / higher melting point ; 1
5(d)(ii) (electrical / heat / thermal) conductor / malleable / ductile ; 1
Question Answer Marks
6(a)(i) any two for one mark: 1
benzene /lactic acid / mercury ;
6(a)(ii) | ammonia AND bromine ; 1
6(b)(i) hold bulb in boiling water / hold bulb in steam (above boiling water) ; 1
6(b)(ii) | (thermal) expansion/increase in volume ; 1
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6(c)(i) 3
ray from thermometer to mirror to eye, with at least one arrowhead ;
normal drawn at mirror with equal angles (judged by eye) of incidence and reflection ;
i and r correctly marked ;
6(c)(ii) | laterally inverted OWTTE ; 1
Question Answer Marks
7(a)(i) Sun ; 1
7(a)(ii)) | animal that gets its energy by eating only other animals ; 1
7(a)(iii) | worm and insects ; 2
primary ;
7(b)(i) nitrate (ions) ; 1
7(b)(ii) | (water moves) through, partially permeable membranes / cell membranes ; 2
by osmosis ;
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8(a)(i) (only) two atoms ; 2
in a molecule / bonded together ;
8(a)(ii) | colour: darker 1
AND
boiling point: higher ;
8(a)(iii) | to kill, bacteria / microbes / microorganisms ; 1
8(a)(iv) | test: (damp blue) litmus / indicator paper ; 2
result: (turns red then) bleaches/ turns white ;
8(b)(i) (reaction) gives out heat energy ; 1
8(b)(ii) | (argon has) full outer shell ; 1
Question Answer Marks
9(a) 3
ammeter symbol ;
bulb symbol ;
circuit correctly drawn with no gaps ;
(b)) |22(Q); 1
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9(b)(ii) | largest current: L AND smallest current: M ; 3
L measures current from combined branches idea ;
M measures current in one branch (only) idea ;
9(c) p.d.orV=IxR (inany form)/=0.31 x 11 ; 3
(p.d. =) 3.4(1);
V/volts ;
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