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1 (a) (speed =) distance/time;
=25/2=125 (km/h);

(b) (i) chemical;

(ii) heating engine / heating surroundings / light / sound ;

(c) metal track expands in summer / hot weather ;
metal can expand into gap ;

prevents damage to tracks ; [max 2]

(d) ethanol is renewable source / no sulfur dioxide produced ; [1

(e) (i) 5 (km/h); (accept 4/ reference to greater than 3 but equal to and less than 5) [1]

(i) 1200 (W) ; [1]

(iii) wind speed variable / wind unreliable / owtte ; [1

[Total: 10]

2 (a) (i) nucleus; (1]
(i) 18;

evidence of neutrons = nucleon number minus proton number ; [2]

(iii) hydrogen ; [1]

(b) (i) any typical metal property for X and corresponding non-metal for Y ; [1

e.g. X conductor Y insulator
X malleable Y not malleable

(ii) Y is reactive / specific example, Z is unreactive ; 1]
(c) (i) reference to oxygen (not air) ;
which joins / reacts with carbon ; [2]
(ii) soil (too) acidic ;
lime, reacts with / neutralises acid / reduces acidity ;

to increase fertility ; [max 2]

[Total: 10]
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3

(a) an animal that eats plants ;
only eats plants / does not eat meat ;
reference to getting energy from, its food / plants ;

(b) eatalot;
eat / take in, more energy than they use ;
excess, carbohydrate / protein, converted to fat ;

(c) (i)

(ii)

the greater the body mass, the greater the chance of survival ;

idea that effect is greater at lower body masses / levels off at higher body

masses ;

use of figures ; [max 2]

insulator / poor conductor / reduces conduction ; [1]

(d) carbon dioxide ;
methane ; (2]

(mean) body mass is increasing ; [1]

marmots have more time to feed (from spring onwards) / marmots lose less
weight during hibernation (as winters are shorter) ;
as spring arrives earlier, plants grow faster and as marmots are herbivores

they have more plants to eat, therefore increasing mass ; [max 1]
[Total: 11]
(a) add magnesium to acid ;
insert bung ;
measure time for known volume of gas to collect / measure volume of gas at fixed
time intervals / measure how long reaction lasts ; [3]
(b) (i) temperature / surface area of magnesium ; [1]

(ii)

(c) (i)

(ii)
(iii)

time for (same volume) of gas to collect is shorter ;
because rate of reaction is greater ; 2]

ion is charged, atom is neutral / proton and electron numbers are the same in
atom, but differ in the ion / the atom is reactive, the ion is stable / ion has all

electron shells full, while atom outer shell is not full ; [1]
MgChL ; (1]
hydrogen ; [1]

[Total: 9]
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5 (a) (i) between 10 and 20 (Hz) to between 20 000 and 25 000 (Hz) ;

(ii) frequency — number of waves produced / passing a point per second ;
wavelength — distance between consecutive, peaks / troughs ;

(b) (i) needs, air/ particles / a medium ;
(ii) quieter/lower volume ;

(iii) microwaves ; [1]

(c) angle of incidence labelled ;

angle of refraction labelled ; [2]

[Total: 8]

6 (a) label to root hair cell ; [1]
(b) water;

minerals / ions / named mineral ion ; [2]

(allow two different mineral ions for 2 marks)

(c) (i) xylem; (1]
(ii) A in central area of root ; [1]
(d) (i)
structure plant cells animal cells
cell membrane v v
cell wall v x
nucleus v v
vacuole containing sap v x
1 mark for any row correct ;;;; [4]
(ii) no, as they do not get light / as they are underground ; [1]

[Total: 10]
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9

(@) (i)

(ii)

(b) (i)

(ii)

(iii)

() (i)

(ii)

(b) (i)

(i)

(iii)

ammeter in series with lamp ;
voltmeter in parallel with lamp ;
variable resistor in series with lamp and all else correct ;

to change, voltage across / current through, lamp / in circuit ;

positive and negative ;
electrons ;

metal / named metal / graphite ;

nitrogen 78% oxygen 21% others 1% ;;
(all correct 2, two correct 1)

carbon dioxide / water (vapour) / any noble gas ;

elements

all atoms have same proton number / are found in Periodic Table / cannot be
broken down into anything simpler ;

compounds

contain different types of atom / elements (bonded) ;

covalent ;
bonded elements are both non-metals / compounds are gases ;

pure water is neutral ;

rain water (generally) is (more) acidic (than pure water) ;
rainwater during thunderstorm is the most acidic / owtte ;
likely to be caused by nitrogen oxides ;

which have reacted with the rain to form an acid ;

(a) nutrition
excretion
respiration
reproduction
growth
movement
(1 mark for any two correct) ;;

(b) (i)
(ii)

adrenaline ;

increases pulse rate ;
increases blood pressure ;
increases glucose in blood ;

(c) inthe blood /blood vessels ;

(1]
(1]
[Total: 7]

[2]

[1]

[2]

[2]

[max 2]

[Total: 9]

[max 2]

[1]

[max 2]

[1]
[Total: 6]
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(a) (i) argentite and galena (or formulae) ;

(ii) scheelite (or formula) ;

(b) each particle correctly labelled ;;

(c) (i) heat given off/exothermic/temperature increases ;
effervescence/fizzing/gas given off ;

sodium (reacts and) dissolves ; [max 2]

(ii) faster/more violent/greater temperature rise/reference to (lilac) flame ; [1]
(iii) — potassium hydroxide + hydrogen ;; 2]
[Total: 9]

(a) suitable units ;
suitable labelled axes ;
all points plotted correctly ;
3 correct lines drawn ; [4]

(b) (i) water/sweat turns to gas/(water) vapour ;
heat is needed/used to cause evaporation ;
heat is obtained/taken/comes from (athlete’s) body/so heat in (athlete’s)
body is reduced ;
accept answers based on particle theory. [max 2]

(ii) (higher) temperature ;
(lower) humidity ;
(greater) wind speed ;
(greater) surface area ; [max 2]

[Total: 8]

(@) (chemical reactions that) break down nutrient (molecules)/glucose ;

to release energy ; [2]
(b

gas percentage in inspired air | percentage in expired air

oxygen ; 21 17

carbon dioxide ; 0.04 4

nitrogen ; 78 78

[3]



http://www.studentbounty.com/
http://studentbounty.com/

Page 3 Mark Scheme: Teachers’ version Syllabus

IGCSE — May/June 2012 0653

(c) diffusion in the lungs ;
in red blood cells ;
combined with/attached to, haemoglobin ;

(d) (i) increases pulse rate/makes heart beat faster ;

(ii) anything related to fear or excitement ;

(iii) liver;
[Total: 10]
(a) transverse/longitudinal/difference frequency/wavelength/different speed ; [1]
(b) o
radiation uses
gamma examining bones and teeth
microwave remote controls for television sets
infra-red satellite communications
X-rays sterilising surgical instruments
all correct 3 marks/three or two correct 2 marks/one correct 1 mark ;;; [3]
(c) (i) (speed =) distance/time ;
=500/1.5=333 (m/s); [2]
(ii) between 10 and 20 (Hz) to between 20000 and 25000 (Hz) ; [1]
(iii) (density =) mass/volume ;
=10 000/1.1 = 9091 (kg/m°) ; 2]

[Total: 9]
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5

(a)

(b)

(c)

(d)

(a)

(b)

(c)

use of chlorine/ozone/ ultrafiltration /boiling ;
removes/kills harmful microorganisms ;

OR

filtration ;

removes insolubles ;

in water (molecules) hydrogen (atoms) are bonded to oxygen (atoms) ;
in the mixture only like atoms are bonded ;

OR

in water the H:O ratio is 2:1 ;

in the mixture no fixed ratio ;

OR

(chemical) properties of compound are different from those of the elements it

contains ;

mixture retains properties of elements it contains ; [max 2]

(i) heat/boil/leave ;
water evaporates/leaving crystals ; [2]

(i) (no)
hexane is a liquid (at room temperature) ;
so also passes through filter ; [2]

(i) it gains electrons ; [1]

(ii) magnesium oxide reacted with the water ;
and formed, an alkaline solution/product/magnesium hydroxide ; [2]

[Total: 11]

(i) change shape ;
change speed/start object moving/stop object moving/acceleration etc ;
change direction (of motion) of object ; [max 2]

(i) newton; [1]

B (no mark) ;
car is decelerating, (force) B as is greater than (force) F ; [1]

chemical ;

burned ;

kinetic ;

heat ;

sound ; [5]
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(d) reaction between the fuel/gasoline and oxygen/air/complete combustion ;
carbon reacts with oxygen to give carbon dioxide ;
hydrogen reacts with oxygen to give water ;
carbon dioxide and water are (combustion) products/products of burning ;

[Total: 11]

(a) trees shade sand ;
reduces the temperature ;
reference to figures from the graph/quantitative comparison ; [max 2]

(b) open sand is hotter and so produced more females ;
forest cooler and so produced more males ; [2]

(c) deforestation will result in hotter/more open sand ;
so more female turtles produced ;
which might make breeding difficult/ might reduce number of young born ; [max 2]

(d) increased carbon dioxide/effects of increased carbon dioxide ;
less oxygen (in the atmosphere) ;
(more soil) erosion / landslides ;
(more) flooding ; [max 2]

[Total: 8]

(@) (i) (expt. 2)

potassium hydroxide is an alkali ; [1]
(ii) (expt1)
temperature decreased ; [1]

(iii) no reaction occurred/no energy was transferred ;
copper is less reactive than magnesium (so no reaction) ; [max 1]

(b) (expt5)
the rate of reaction was greater ;
so energy was transferred more quickly/temperature increases more quickly ;
because powder has greater surface area ; [max 2]

[Total: 5]
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(a)

(b)

(c)

(d)

IGCSE — May/June 2012 0653
catalyst ;
biological/that works in living organisms ;
protein ;

greatest activity at pH 6.5 ;
no activity at below pH 4/above pH 9 ;

(i) curve of similar shape with peak at pH 4 or below ;
(ii) sodium hydrogencarbonate neutralises/reacts with the acid/sodium

hydrogencarbonate is a base ;
so pH rises (above optimum for enzyme)/becomes too alkaline/pH too high ; [2]

so they can be absorbed ;
into cells/into the blood/to be carried round the body ; [2]

[Total: 9]


http://www.studentbounty.com/
http://studentbounty.com/

UNIVERSITY OF CAMBRIDGE INTERNATIONAL EXAMINATIONS

International General Certificate of Secondary Education

MARK SCHEME for the May/June 2012 question paper

for the guidance of teachers

0653 COMBINED SCIENCE

0653/23 Paper 2 (Core Theory), maximum raw mark 80

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 must be read in conjunction with the question papers and the report on the
examination.

e Cambridge will not enter into discussions or correspondence in connection with these mark schemes.

Cambridge is publishing the mark schemes for the May/June 2012 question papers for most IGCSE,
GCE Advanced Level and Advanced Subsidiary Level syllabuses and some Ordinary Level
syllabuses.



http://www.studentbounty.com/
http://studentbounty.com/

Page 2 Mark Scheme: Teachers’ version Syllabus
IGCSE — May/June 2012 0653

1 (a) (speed =) distance/time;
=25/2=125 (km/h);

(b) (i) chemical;

(ii) heating engine / heating surroundings / light / sound ;

(c) metal track expands in summer / hot weather ;
metal can expand into gap ;

prevents damage to tracks ; [max 2]

(d) ethanol is renewable source / no sulfur dioxide produced ; [1

(e) (i) 5 (km/h); (accept 4/ reference to greater than 3 but equal to and less than 5) [1]

(i) 1200 (W) ; [1]

(iii) wind speed variable / wind unreliable / owtte ; [1

[Total: 10]

2 (a) (i) nucleus; (1]
(i) 18;

evidence of neutrons = nucleon number minus proton number ; [2]

(iii) hydrogen ; [1]

(b) (i) any typical metal property for X and corresponding non-metal for Y ; [1

e.g. X conductor Y insulator
X malleable Y not malleable

(ii) Y is reactive / specific example, Z is unreactive ; 1]
(c) (i) reference to oxygen (not air) ;
which joins / reacts with carbon ; [2]
(ii) soil (too) acidic ;
lime, reacts with / neutralises acid / reduces acidity ;

to increase fertility ; [max 2]

[Total: 10]
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(a) an animal that eats plants ;
only eats plants / does not eat meat ;
reference to getting energy from, its food / plants ;

(b) eatalot;
eat / take in, more energy than they use ;
excess, carbohydrate / protein, converted to fat ;

(c) (i)

(ii)

the greater the body mass, the greater the chance of survival ;

idea that effect is greater at lower body masses / levels off at higher body

masses ;

use of figures ; [max 2]

insulator / poor conductor / reduces conduction ; [1]

(d) carbon dioxide ;
methane ; (2]

(mean) body mass is increasing ; [1]

marmots have more time to feed (from spring onwards) / marmots lose less
weight during hibernation (as winters are shorter) ;
as spring arrives earlier, plants grow faster and as marmots are herbivores

they have more plants to eat, therefore increasing mass ; [max 1]
[Total: 11]
(a) add magnesium to acid ;
insert bung ;
measure time for known volume of gas to collect / measure volume of gas at fixed
time intervals / measure how long reaction lasts ; [3]
(b) (i) temperature / surface area of magnesium ; [1]

(ii)

(c) (i)

(ii)
(iii)

time for (same volume) of gas to collect is shorter ;
because rate of reaction is greater ; 2]

ion is charged, atom is neutral / proton and electron numbers are the same in
atom, but differ in the ion / the atom is reactive, the ion is stable / ion has all

electron shells full, while atom outer shell is not full ; [1]
MgChL ; (1]
hydrogen ; [1]

[Total: 9]
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5 (a) (i) between 10 and 20 (Hz) to between 20 000 and 25 000 (Hz) ;

(ii) frequency — number of waves produced / passing a point per second ;
wavelength — distance between consecutive, peaks / troughs ;

(b) (i) needs, air/ particles / a medium ;
(ii) quieter/lower volume ;

(iii) microwaves ; [1]

(c) angle of incidence labelled ;

angle of refraction labelled ; [2]

[Total: 8]

6 (a) label to root hair cell ; [1]
(b) water;

minerals / ions / named mineral ion ; [2]

(allow two different mineral ions for 2 marks)

(c) (i) xylem; (1]
(ii) A in central area of root ; [1]
(d) (i)
structure plant cells animal cells
cell membrane v v
cell wall v x
nucleus v v
vacuole containing sap v x
1 mark for any row correct ;;;; [4]
(ii) no, as they do not get light / as they are underground ; [1]

[Total: 10]
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(@) (i)

(ii)

(b) (i)

(ii)

(iii)

() (i)

(ii)

(b) (i)

(i)

(iii)

ammeter in series with lamp ;
voltmeter in parallel with lamp ;
variable resistor in series with lamp and all else correct ;

to change, voltage across / current through, lamp / in circuit ;

positive and negative ;
electrons ;

metal / named metal / graphite ;

nitrogen 78% oxygen 21% others 1% ;;
(all correct 2, two correct 1)

carbon dioxide / water (vapour) / any noble gas ;

elements

all atoms have same proton number / are found in Periodic Table / cannot be
broken down into anything simpler ;

compounds

contain different types of atom / elements (bonded) ;

covalent ;
bonded elements are both non-metals / compounds are gases ;

pure water is neutral ;

rain water (generally) is (more) acidic (than pure water) ;
rainwater during thunderstorm is the most acidic / owtte ;
likely to be caused by nitrogen oxides ;

which have reacted with the rain to form an acid ;

(a) nutrition
excretion
respiration
reproduction
growth
movement
(1 mark for any two correct) ;;

(b) (i)
(ii)

adrenaline ;

increases pulse rate ;
increases blood pressure ;
increases glucose in blood ;

(c) inthe blood /blood vessels ;

(1]
(1]
[Total: 7]

[2]

[1]

[2]

[2]

[max 2]

[Total: 9]

[max 2]

[1]

[max 2]

[1]
[Total: 6]
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