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(@) () (KE=)Y%mv*;
=% x 30000 x 0.5 x 0.5 = 3750 J ;

(ii) work done = force x distance ;
=1 000 000 x 1000 = 1 000 000 000 J;

(iii) power = work + time ;
=1 000 000 000 + 300 = 3 300 000 W/3 333333 W ;

(b) metal/steel/track expands in summer/hot weather/when temperature

increases ;
metal can expand into gap ;
prevents damage to tracks ; [max 2]
[Total: 8]
(a) hydrogen ; [1]
(b) (i) P Group 1, Q Group 0 (reject 8), R Group 7; (all required)
outer electrons determine group number/answer based on identifying the
elements and looking up on Periodic Table ; [2]
(i) (Q)
it is a noble/inert gas/reference to filled (electron) shells ; [1]
(iii) (P)
it is a metal ; (reject — it is sodium) [1]
(c) (i) limestone/calcium carbonate ;
forms slag/removes impurities / removes silicon dioxide ; [2]
(ii) iron oxide + carbon monoxide — iron + carbon dioxide ;; [2]
[LHS + RHS]
(d) (i) aluminium more reactive than carbon ;
so carbon unable to bond with oxygen/remove oxygen from aluminium
oxide/break bond between aluminium and oxygen/so a displacement
reaction does not occur ; [2]
(ii) electrolysis ; [1]

[Total: 12]
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3

(a)

(b)

(c)

(d)

(a)

(c)

eat a lot/eat more ;
eat/take in, more energy than they use ;
excess, carbohydrate/protein, converted to/stored as fat ;

(i) 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]
(ii) poor conductor/conduction/good insulator/insulation ; [1]

reference to build-up of carbon dioxide to the atmosphere ;

deforestation + explanation ;

addition of methane to the atmosphere ;

one named source of methane, e.g. paddy field, cattle ;

idea that (long wave) radiation is trapped by greenhouse gases ; [max 3]

(i) (mean) body mass is increasing ; [11

(ii) marmots have more time to feed (from spring onwards) ;

marmots lose less weight during hibernation as winters are shorter ; [max 1]
[Total: 10]
temperature, surface area of magnesium ; [1]

(allow length, mass or size of magnesium (ribbon), do not allow amount of
magnesium)

) (B)

reference to higher rate/steeper graph ; [1]
(ii) (maximum volume of gas) 40 cm® and time of reaction 5 minutes/300 s ;

average rate =40 +5=8/40+ 300=0.13;

units (mark separately) cm®/minute or cm®/s ; [max 3]
(i) aqueous (solution)/dissolved in water/in solution ; [1]
(ii) same mass/length/size/amount of magnesium used in both ;

acid in excess/all magnesium used up in both ;

gas volume depends on amount of magnesium/owtte ; [max 2]

[Total: 8]
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6

(@) (i)
(ii)

(iii)

(iv)

(b) (i)

between 10 and 20 Hz to between 20 000 and 25 000 Hz ;

frequency -

number of waves produced/passing a point per second ;
wavelength -

distance between two peaks/troughs on consecutive waves ;

(v=)fxn;
212 000 x 0.0016 = 339.2m/s ;

compression region of high pressure/lots of air particles ;
rarefaction region of low pressure/fewer air particles ; 2]

sound — longitudinal ;

light — transverse ; [2]

(ii) microwaves ; (1]
[Total: 10]

(a) label to root hair cell ; [1]
(b) (i) absorb, minerals/ions/salts/named ion ; [1]

(ii)

(c) (i)
(i)
(iii)

large surface area ;
S0 more, water/ions, can be absorbed (at the same time) ;

contain, cell sap/cytoplasm, that is more concentrated than water ; [max 2]
xylem ; [1]
A in central area of root ; [1]

idea that red dye has mixed with water, not combined with it ;

idea that water molecules and dye molecules behave separately/differently ;

(only) water evaporates/dye does not evaporate ;

other valid point ; [max 2]

[Total: 8]
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(@) (i)

(ii)

(b) (i)
(i)

(c) (i)
(ii)

(@) (i)

(ii)

ammeter in series with lamp ;

voltmeter in parallel with lamp ;

means of varying the potential difference across lamp ;
(R=)VIT;

=3/0.3=10Q;

D its longer/resistance proportional to length ;

A small cross-sectional area/owtte;

positive and negative ;

electron ;

at least one shared pair shown ;

four shared pairs with no extraneous outer shell electrons ;

[1]

[1]
[1]
[Total: 9]

(2]

H
|
ethane H—Cll—Cli—H
H H
(]
ethene (|3=(|:
H H

(b) ethanol + oxygen — carbon dioxide + water ;;
[LHS RHS]

[2]

[2]
[Total: 6]
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(a) chemical/substance ;
produced by a gland/endocrine gland ;
carried by the blood ;
affects specific/target organs ;
destroyed by the liver ;

(b) more, oxygen/glucose, delivered to muscles ;
more energy for muscles ;
higher respiration rate (in muscles) ;
muscles can work harder/faster ;

(c) (i) (positive) phototropism ;

(ii) auxin made in tip (of shoot) ;
accumulates on shady side ;
makes cells on this side get longer ;
so shady side grows faster than lit side ;

[max 2]

[1]

[3 max]

[Total: 9]
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(@) (i)
(ii)

(b) (i)

(i)

(iii)

argentite and galena (or formulae) ;

scheelite (or formula) ;

silicon ;

four outer electrons so in Group IV ;
three shells so in third period ;

OR

silicon ;

electron configuration is 2,8,4/inner shells must be full/silicon has 14

electrons ;

so proton/atomic number is 14 ; [max 3]

g

<D

(does not have to be dots and crosses)

at least one shared pair of electrons ;

four shared pairs ;

(max 1 if extraneous electrons) [2]

QO, +2C - Q+2CO;; [2]
(formulae and balanced marked separately)

[Total: 9]
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(a)

(c)

(ii)

(a)

(b)

(c)

unitsof m/sand s ;
axes right way round and suitable scale labelled speed and time ;
accurate line drawn on graph ;

(i) average speed = distance/time ;
=200/25=8m/s;

(i) KE=7%amv?;
=% x70x6%x6=1260J;

(i) heat transferred from body to sweat/heat absorbed by sweat from athlete’s
body ;
kinetic energy of water molecules increases/some molecules move faster
than others ;
faster moving/more energetic (water) molecules escape/leave the surface/
break bonds/break forces of attraction ;
(KE)/energy of (remaining) water molecules (in sweat) decreases ; [3]

any two from:
increased temperature/reduced humidity/increased windspeed/increased
surface area ; [max 1]

[Total: 11]

(chemical reactions that) break down/glucose (molecules) ;
to release energy ; [2]

CsH1205 + 60, — 6CO, + 6H,0 ;; [2]
(formulae and balanced)

in red blood cells ;
attached to/combined with, haemoglobin ; [2]

[Total: 6]
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4 (a) radio waves are transverse and sound waves are longitudinal ;
radio waves have a higher frequency (than sound waves) ;
radio waves move at a faster speed (than sound waves) ;
sound waves need a medium, radio waves do not ;
radio waves can travel further (than sound waves) ;
radio waves have a larger range of frequencies (than sound waves) ;

(b)

radiation uses
gamma examining bones and teeth
microwave remote controls for television sets
infra-red satellite communications
X-rays sterilising surgical instruments
(all correct gains 2 marks, 3 or 2 correct gains 1 mark) [2]

(c) v="fxA/speed = frequency x wavelength
=6x10" x5%x 10" =3x10°m/s; [2]

(d) measure mass using a balance ;
measure volume using displacement can or increase in volume of water in a
measuring cylinder ;
density = mass/volume ; [3]

[Total: 9]


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

Page 5

Mark Scheme: Teachers’ version Syllabus

IGCSE — May/June 2012 0653

5

(a) use of chlorine/ozone/ ultrafiltration /boiling / distillation ;
(b) in water (molecules) hydrogen (atoms) are bonded to oxygen (atoms) ;
in the mixture they are not ;

in water the H:O ratio is 2:1 ;
in the mixture no fixed ratio ;

water unreactive/puts out flame ;

mixture burns/will react ;

a mixture can be separated by physical means ;
a compound cannot/can only be separated by chemical means ;

a compound contains different elements that are chemically bonded ;
a mixture means two different substances which are not combined ;

the compound water is formed by chemical reaction ;

the

mixture of elements hydrogen and oxygen is not formed by chemical

reaction ;

(any one pair for 2 marks)

(c) (i)
(ii)

(d) (i)

(ii)

silicon dioxide ;

sodium chloride forms a solution/is soluble (so all passes through the filter) ;
hexane is (also) a liquid (at room temperature) (and so also passes through
filter) ;

add carbonate to acid ;
keep adding carbonate until no more dissolves/reacts ;
filter (and keep filtrate) ;

zinc + sulfuric — zinc + carbon + water
carbonate acid sulfate dioxide

left-hand side correct 1 mark ; right-hand side correct 1 mark ;

[max 2]

[Total:

[1]

(2]

[3]

[2]

1]
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(a) air molecules will move faster ;

(b) change shape ;

change speed/start object moving/stop object moving/acceleration etc ;
change direction of motion of object ;

(3 correct gains 2 marks, 1 or 2 correct gains 1 mark)

(c)

&

symbols all correct ;
complete/full circuit ;
lamps in parallel ;

(and if lamps in parallel) then switch operates both lamps ;
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(a) trees reduce the temperature ;
reference to figures from the graph/quantitative comparison ;

(b) (i) edge of forest ;

(ii) open sand is hotter so produced more females/in forest cooler so produced
more males ;
reference to above 29 °C for producing females/below 29 °C for producing
males ;

(c) deforestation will result in hotter/open/more open sand/result in a higher
temperature ;
so more female turtles produced/fewer males ;
which might make breeding difficult/might reduce number of young born or
increase the number of eggs laid ;

(d) more carbon dioxide in the atmosphere ;
reference to global warming/ effects of global warming ;

less oxygen in the atmosphere ;
reference to possible harmful effects relating to respiration ;

fewer roots to hold soil in place/fewer leaves to protect from rain ;
more erosion ;

fewer trees to absorb rain water ;
more flooding ;
(any two pairs for max 2 marks each pair)

(a) (expt. 2)
potassium hydroxide is an alkali/ contains hydroxide ions ;

(b) (expt. 1)
temperature decreased ;

(c) orange solid formed/solution becomes paler blue/colourless ;
(allow effervescence)

(d) magnesium more reactive than copper ;

(e) no reaction occurred ;
so there was no change in temperature/no energy was transferred ;
copper is less reactive than magnesium ;

[2]

[max 2]

[max 4]

[Total: 11]

[1]

[1]

[1]

(1]

[max 2]

[Total: 6]
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(@) (i)

(ii)

(iii)
(iv)

greatest activity at pH 6.5/between 6 and 7 ;
no activity at/below pH 4 and at/above pH 9 ;

pH changes the shape of the enzyme (molecule) ;
changes shape of active site ;
so substrate can no longer fit into it ;

curve of similar shape with peak at pH 4 or below ;

sodium hydrogencarbonate neutralises the acid ;
so pH rises (above optimum for enzyme) ; [2]

(b) break down/digest, large molecules ;
to small molecules ;
(small) molecules can be absorbed/can be taken into the blood/can pass
through the wall of the gut/can diffuse into cells ; [3]

[Total: 10]
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(@) () (KE=)Y%mv*;
=% x 30000 x 0.5 x 0.5 = 3750 J ;

(ii) work done = force x distance ;
=1 000 000 x 1000 = 1 000 000 000 J;

(iii) power = work + time ;
=1 000 000 000 + 300 = 3 300 000 W/3 333333 W ;

(b) metal/steel/track expands in summer/hot weather/when temperature

increases ;
metal can expand into gap ;
prevents damage to tracks ; [max 2]
[Total: 8]
(a) hydrogen ; [1]
(b) (i) P Group 1, Q Group 0 (reject 8), R Group 7; (all required)
outer electrons determine group number/answer based on identifying the
elements and looking up on Periodic Table ; [2]
(i) (Q)
it is a noble/inert gas/reference to filled (electron) shells ; [1]
(iii) (P)
it is a metal ; (reject — it is sodium) [1]
(c) (i) limestone/calcium carbonate ;
forms slag/removes impurities / removes silicon dioxide ; [2]
(ii) iron oxide + carbon monoxide — iron + carbon dioxide ;; [2]
[LHS + RHS]
(d) (i) aluminium more reactive than carbon ;
so carbon unable to bond with oxygen/remove oxygen from aluminium
oxide/break bond between aluminium and oxygen/so a displacement
reaction does not occur ; [2]
(ii) electrolysis ; [1]

[Total: 12]
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(a)

(b)

(c)

(d)

(a)

(c)

eat a lot/eat more ;
eat/take in, more energy than they use ;
excess, carbohydrate/protein, converted to/stored as fat ;

(i) 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]
(ii) poor conductor/conduction/good insulator/insulation ; [1]

reference to build-up of carbon dioxide to the atmosphere ;

deforestation + explanation ;

addition of methane to the atmosphere ;

one named source of methane, e.g. paddy field, cattle ;

idea that (long wave) radiation is trapped by greenhouse gases ; [max 3]

(i) (mean) body mass is increasing ; [11

(ii) marmots have more time to feed (from spring onwards) ;

marmots lose less weight during hibernation as winters are shorter ; [max 1]
[Total: 10]
temperature, surface area of magnesium ; [1]

(allow length, mass or size of magnesium (ribbon), do not allow amount of
magnesium)

) (B)

reference to higher rate/steeper graph ; [1]
(ii) (maximum volume of gas) 40 cm® and time of reaction 5 minutes/300 s ;

average rate =40 +5=8/40+ 300=0.13;

units (mark separately) cm®/minute or cm®/s ; [max 3]
(i) aqueous (solution)/dissolved in water/in solution ; [1]
(ii) same mass/length/size/amount of magnesium used in both ;

acid in excess/all magnesium used up in both ;

gas volume depends on amount of magnesium/owtte ; [max 2]

[Total: 8]
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6

(@) (i)
(ii)

(iii)

(iv)

(b) (i)

between 10 and 20 Hz to between 20 000 and 25 000 Hz ;

frequency -

number of waves produced/passing a point per second ;
wavelength -

distance between two peaks/troughs on consecutive waves ;

(v=)fxn;
212 000 x 0.0016 = 339.2m/s ;

compression region of high pressure/lots of air particles ;
rarefaction region of low pressure/fewer air particles ; 2]

sound — longitudinal ;

light — transverse ; [2]

(ii) microwaves ; (1]
[Total: 10]

(a) label to root hair cell ; [1]
(b) (i) absorb, minerals/ions/salts/named ion ; [1]

(ii)

(c) (i)
(i)
(iii)

large surface area ;
S0 more, water/ions, can be absorbed (at the same time) ;

contain, cell sap/cytoplasm, that is more concentrated than water ; [max 2]
xylem ; [1]
A in central area of root ; [1]

idea that red dye has mixed with water, not combined with it ;

idea that water molecules and dye molecules behave separately/differently ;

(only) water evaporates/dye does not evaporate ;

other valid point ; [max 2]

[Total: 8]
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(@) (i)

(ii)

(b) (i)
(i)

(c) (i)
(ii)

(@) (i)

(ii)

ammeter in series with lamp ;

voltmeter in parallel with lamp ;

means of varying the potential difference across lamp ;
(R=)VIT;

=3/0.3=10Q;

D its longer/resistance proportional to length ;

A small cross-sectional area/owtte;

positive and negative ;

electron ;

at least one shared pair shown ;

four shared pairs with no extraneous outer shell electrons ;

[1]

[1]
[1]
[Total: 9]

(2]

H
|
ethane H—Cll—Cli—H
H H
(]
ethene (|3=(|:
H H

(b) ethanol + oxygen — carbon dioxide + water ;;
[LHS RHS]

[2]

[2]
[Total: 6]
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(a) chemical/substance ;
produced by a gland/endocrine gland ;
carried by the blood ;
affects specific/target organs ;
destroyed by the liver ;

(b) more, oxygen/glucose, delivered to muscles ;
more energy for muscles ;
higher respiration rate (in muscles) ;
muscles can work harder/faster ;

(c) (i) (positive) phototropism ;

(ii) auxin made in tip (of shoot) ;
accumulates on shady side ;
makes cells on this side get longer ;
so shady side grows faster than lit side ;

[max 2]

[1]

[3 max]

[Total: 9]
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