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1(a)(i)

1(a)(ii)

1(b)

1(c)

1(d)(ii)

1(d)(i)

Q1 Mark scheme

(a)(i) A – membrane / cell membrane / plasma membrane ;
B – cytoplasm ;� 2 marks

(a)(ii) DNA;� 1 mark

(b) diffuses in:
oxygen / glucose ;
diffuses out:
carbon dioxide / water ;� 2 marks

(c) (diffusion) does not need oxygen / respiration / energy
(but active transport does);
A diffusion is passive

(diffusion) involves movement (of particles) from high to 
low concentration / down a concentration gradient (but 
opposite for active transport);� 1 mark

QHIGH
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1(a)(i)

1(a)(ii)

1(b)

1(c)

1(d)(ii)

1(d)(i)

Q1 Mark scheme

(d)(i) C – cell wall;
R cell membrane

D – vacuole;� 2 marks

(d)(ii) process:
photosynthesis ;
AW throughout. Mark independently.
I other named process� 1 mark

animal dependence:
1 (chloroplasts contain chlorophyll) absorb / use / trap,
light / energy ;
If respiration / another process is named, mark the 
explanation and award points relating to photosynthesis
I sun (alone)

2 (to) produce glucose / carbohydrate / food, or plants are 
producers ;

3 (photosynthesis) removes carbon dioxide (from 
atmosphere) or adds oxygen (to the atmosphere) ;

4 primary consumers / herbivores / animals, gain energy or 
food / as they eat plants / producers ;
I reference to food chain / web unqualified

5 secondary consumers / carnivores eat herbivores / 
primary consumers / other animals ;
mp 2 and 3 (only) can be obtained from an equation.

6 (animals) need / use oxygen for respiration ;
chemical equation must be correct and balanced� 4 marks
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2(a)(i)

2(a)(ii)

2(b)(i)

2(b)(iii)

2(b)(ii)

2(b)(iv)

2(c)

Q2 Mark scheme

(a)(i) fur / hair;
(external) ears;
mammary glands;� 1 mark

(a)(ii) give birth (to live young) ;
suckle young / feed young on milk ;
3 inner ear ossicles ;
differentiated teeth ;
2 sets of teeth (deciduous and permanent) / AW ;
diaphragm ;
sweat glands ;
sebaceous glands ;� 2 marks

QHIGH
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2(a)(i)

2(a)(ii)

2(b)(i)

2(b)(iii)

2(b)(ii)

2(b)(iv)

2(c)

Q2 Mark scheme

(b)(i) bison ;� 1 mark

(b)(ii) 3600 (kg) ;� 1 mark

(b)(iii) number between 1300–1400 (kg) ;� 1 mark

(b)(iv) the larg(er) the body mass, the long(er) the life span / AW 
ora ;
A positive correlation
I proportional unqualified
R directly proportional� 1 mark

(c) A AW throughout
A examples of the categories
I healthy life-style
I good / stressful / hostile environment unqualified

1	 water / potable / clean / drinkable ;
2	� adequate food supply / balanced diet / eating healthily / 

access to food / no famine ;
3	 medical facilities / doctors / hospitals / treatments ;
4	 personal hygiene ;
5	 sanitation / sewage treatment / removal of rubbish ;
6	 exercise facilities / taking regular exercise ;
7	 shelter from elements / housing ;
8	 absence of pollution / safe or clean environment ;
9	 use of modern technology ;
10	 improved education / schools ;
11	 avoidance of smoking / alcohol / drugs ;
12	� avoidance of hazardous behaviour / promiscuity / risky 

activities / crime / no war ;
	 I avoid natural disasters / diseases
13	 reduction in poverty ;� 3 marks
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(a) label name function

F capillary ; transports blood / heat / 
supplies oxygen glucose 
to cells / removes carbon 
dioxide;
I vein / artery

G receptors / sensory
neurone ;

detect changes in external
environment / stimulus / 
touch / pressure / 
temperature;
R detects temperature of 
the blood
I responds to

H

J adipose
tissue / fat / fatty 
tissue ;

insulation / prevention of 
heat loss / keeps body 
warm / shock absorber / 
energy store;
I fatty acids
I dermis

� 6 marks

(b)(i) with no back-pack 6 (arbitrary units);
with 9 kg back-pack 13 (arbitrary units);
117(%);
I 116.6%� 3 marks

(b)(ii) more / increased volume of, sweat produced;� 1 mark

(c) 1 ref. to evaporation ;
I ref. to heat loss by conduction / convection / radiation
2 (of) water / sweat ;
3 (idea of) need for heat / latent heat / energy ;
I sweat absorbs heat unqualified
4 (heat / latent heat / energy for evaporation) taken from / 
body / skin / blood ;
5 blood carries heat ;� 3 marks

3(a)

3(b)(i)

3(b)(ii)

3(c)

QHIGH
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3(c)



Select 
page

Your 
Mark Q3 Mark scheme

(a) label name function

F capillary ; transports blood / heat / 
supplies oxygen glucose 
to cells / removes carbon 
dioxide;
I vein / artery

G receptors / sensory
neurone ;

detect changes in external
environment / stimulus / 
touch / pressure / 
temperature;
R detects temperature of 
the blood
I responds to

H

J adipose
tissue / fat / fatty 
tissue ;

insulation / prevention of 
heat loss / keeps body 
warm / shock absorber / 
energy store;
I fatty acids
I dermis

� 6 marks

(b)(i) with no back-pack 6 (arbitrary units);
with 9 kg back-pack 13 (arbitrary units);
117(%);
I 116.6%� 3 marks

(b)(ii) more / increased volume of, sweat produced;� 1 mark

(c) 1 ref. to evaporation ;
I ref. to heat loss by conduction / convection / radiation
2 (of) water / sweat ;
3 (idea of) need for heat / latent heat / energy ;
I sweat absorbs heat unqualified
4 (heat / latent heat / energy for evaporation) taken from / 
body / skin / blood ;
5 blood carries heat ;� 3 marks

3(a)

3(b)(i)

3(b)(ii)

3(c)



Select 
page

Your 
Mark Q3 Mark scheme

(a) label name function

F capillary ; transports blood / heat / 
supplies oxygen glucose 
to cells / removes carbon 
dioxide;
I vein / artery

G receptors / sensory
neurone ;

detect changes in external
environment / stimulus / 
touch / pressure / 
temperature;
R detects temperature of 
the blood
I responds to

H

J adipose
tissue / fat / fatty 
tissue ;

insulation / prevention of 
heat loss / keeps body 
warm / shock absorber / 
energy store;
I fatty acids
I dermis

� 6 marks

(b)(i) with no back-pack 6 (arbitrary units);
with 9 kg back-pack 13 (arbitrary units);
117(%);
I 116.6%� 3 marks

(b)(ii) more / increased volume of, sweat produced;� 1 mark

(c) 1 ref. to evaporation ;
I ref. to heat loss by conduction / convection / radiation
2 (of) water / sweat ;
3 (idea of) need for heat / latent heat / energy ;
I sweat absorbs heat unqualified
4 (heat / latent heat / energy for evaporation) taken from / 
body / skin / blood ;
5 blood carries heat ;� 3 marks

3(a)

3(b)(i)

3(b)(ii)

3(c)

QMID



Select 
page

Your 
Mark Q3 Mark scheme

(a) label name function

F capillary ; transports blood / heat / 
supplies oxygen glucose 
to cells / removes carbon 
dioxide;
I vein / artery

G receptors / sensory
neurone ;

detect changes in external
environment / stimulus / 
touch / pressure / 
temperature;
R detects temperature of 
the blood
I responds to

H

J adipose
tissue / fat / fatty 
tissue ;

insulation / prevention of 
heat loss / keeps body 
warm / shock absorber / 
energy store;
I fatty acids
I dermis

� 6 marks

(b)(i) with no back-pack 6 (arbitrary units);
with 9 kg back-pack 13 (arbitrary units);
117(%);
I 116.6%� 3 marks

(b)(ii) more / increased volume of, sweat produced;� 1 mark

(c) 1 ref. to evaporation ;
I ref. to heat loss by conduction / convection / radiation
2 (of) water / sweat ;
3 (idea of) need for heat / latent heat / energy ;
I sweat absorbs heat unqualified
4 (heat / latent heat / energy for evaporation) taken from / 
body / skin / blood ;
5 blood carries heat ;� 3 marks

3(a)

3(b)(i)

3(b)(ii)

3(c)
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(a) label name function

F capillary ; transports blood / heat / 
supplies oxygen glucose 
to cells / removes carbon 
dioxide;
I vein / artery

G receptors / sensory
neurone ;

detect changes in external
environment / stimulus / 
touch / pressure / 
temperature;
R detects temperature of 
the blood
I responds to

H

J adipose
tissue / fat / fatty 
tissue ;

insulation / prevention of 
heat loss / keeps body 
warm / shock absorber / 
energy store;
I fatty acids
I dermis

� 6 marks

(b)(i) with no back-pack 6 (arbitrary units);
with 9 kg back-pack 13 (arbitrary units);
117(%);
I 116.6%� 3 marks

(b)(ii) more / increased volume of, sweat produced;� 1 mark

(c) 1 ref. to evaporation ;
I ref. to heat loss by conduction / convection / radiation
2 (of) water / sweat ;
3 (idea of) need for heat / latent heat / energy ;
I sweat absorbs heat unqualified
4 (heat / latent heat / energy for evaporation) taken from / 
body / skin / blood ;
5 blood carries heat ;� 3 marks

3(a)

3(b)(i)

3(b)(ii)

3(c)



Select 
page

Your 
Mark Q3 Mark scheme

(a) label name function

F capillary ; transports blood / heat / 
supplies oxygen glucose 
to cells / removes carbon 
dioxide;
I vein / artery

G receptors / sensory
neurone ;

detect changes in external
environment / stimulus / 
touch / pressure / 
temperature;
R detects temperature of 
the blood
I responds to

H

J adipose
tissue / fat / fatty 
tissue ;

insulation / prevention of 
heat loss / keeps body 
warm / shock absorber / 
energy store;
I fatty acids
I dermis

� 6 marks

(b)(i) with no back-pack 6 (arbitrary units);
with 9 kg back-pack 13 (arbitrary units);
117(%);
I 116.6%� 3 marks

(b)(ii) more / increased volume of, sweat produced;� 1 mark

(c) 1 ref. to evaporation ;
I ref. to heat loss by conduction / convection / radiation
2 (of) water / sweat ;
3 (idea of) need for heat / latent heat / energy ;
I sweat absorbs heat unqualified
4 (heat / latent heat / energy for evaporation) taken from / 
body / skin / blood ;
5 blood carries heat ;� 3 marks

3(a)

3(b)(i)

3(b)(ii)

3(c)

QLOW
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(a) label name function

F capillary ; transports blood / heat / 
supplies oxygen glucose 
to cells / removes carbon 
dioxide;
I vein / artery

G receptors / sensory
neurone ;

detect changes in external
environment / stimulus / 
touch / pressure / 
temperature;
R detects temperature of 
the blood
I responds to

H

J adipose
tissue / fat / fatty 
tissue ;

insulation / prevention of 
heat loss / keeps body 
warm / shock absorber / 
energy store;
I fatty acids
I dermis

� 6 marks

(b)(i) with no back-pack 6 (arbitrary units);
with 9 kg back-pack 13 (arbitrary units);
117(%);
I 116.6%� 3 marks

(b)(ii) more / increased volume of, sweat produced;� 1 mark

(c) 1 ref. to evaporation ;
I ref. to heat loss by conduction / convection / radiation
2 (of) water / sweat ;
3 (idea of) need for heat / latent heat / energy ;
I sweat absorbs heat unqualified
4 (heat / latent heat / energy for evaporation) taken from / 
body / skin / blood ;
5 blood carries heat ;� 3 marks

3(a)

3(b)(i)

3(b)(ii)

3(c)
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(a) label name function

F capillary ; transports blood / heat / 
supplies oxygen glucose 
to cells / removes carbon 
dioxide;
I vein / artery

G receptors / sensory
neurone ;

detect changes in external
environment / stimulus / 
touch / pressure / 
temperature;
R detects temperature of 
the blood
I responds to

H

J adipose
tissue / fat / fatty 
tissue ;

insulation / prevention of 
heat loss / keeps body 
warm / shock absorber / 
energy store;
I fatty acids
I dermis

� 6 marks

(b)(i) with no back-pack 6 (arbitrary units);
with 9 kg back-pack 13 (arbitrary units);
117(%);
I 116.6%� 3 marks

(b)(ii) more / increased volume of, sweat produced;� 1 mark

(c) 1 ref. to evaporation ;
I ref. to heat loss by conduction / convection / radiation
2 (of) water / sweat ;
3 (idea of) need for heat / latent heat / energy ;
I sweat absorbs heat unqualified
4 (heat / latent heat / energy for evaporation) taken from / 
body / skin / blood ;
5 blood carries heat ;� 3 marks

3(a)

3(b)(i)

3(b)(ii)

3(c)
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glands ;
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insulin ;
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(a) xylem ;� 1 mark

(b)(i) rate of transpiration increases as temperature rises / ora ;
A positive correlation
rate of increase becomes faster as temperature rises / ora ;
I efficiency
the higher the temperature the greater the distance moved 
by the meniscus ora ;
R incorrect causal relationship in an ora� 1 mark

(b)(ii) 1 enzymes will be destroyed / cease to function ;
A enzymes denatured
2 shoot / plant / leaf / cells die / no transpiration ;
3 water loss greater than water intake ;
A wilting
4 difficulty in achieving temperature (in lab) ;� 2 marks

(c)(i) less transpiration / (meniscus) will not move as fast or as 
far / slower rate of movement / less water loss / less water 
uptake ;
I smaller / lower results� 1 mark

(c)(ii) 1 smaller leaves ;
2 fewer leaves ;
3 less surface area (for transpiration) ;
4 fewer stomata (through which transpiration can occur) ;

2 marks

(d) humidity ;
A air movement / light (intensity) / carbon dioxide 
concentration� 1 mark

5(a)

5(b)(ii)

5(b)(i)

5(c)(ii)

5(c)(i)

5(d)

QHIGH
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(a) xylem ;� 1 mark

(b)(i) rate of transpiration increases as temperature rises / ora ;
A positive correlation
rate of increase becomes faster as temperature rises / ora ;
I efficiency
the higher the temperature the greater the distance moved 
by the meniscus ora ;
R incorrect causal relationship in an ora� 1 mark

(b)(ii) 1 enzymes will be destroyed / cease to function ;
A enzymes denatured
2 shoot / plant / leaf / cells die / no transpiration ;
3 water loss greater than water intake ;
A wilting
4 difficulty in achieving temperature (in lab) ;� 2 marks

(c)(i) less transpiration / (meniscus) will not move as fast or as 
far / slower rate of movement / less water loss / less water 
uptake ;
I smaller / lower results� 1 mark

(c)(ii) 1 smaller leaves ;
2 fewer leaves ;
3 less surface area (for transpiration) ;
4 fewer stomata (through which transpiration can occur) ;

2 marks

(d) humidity ;
A air movement / light (intensity) / carbon dioxide 
concentration� 1 mark

5(a)

5(b)(ii)

5(b)(i)

5(c)(ii)

5(c)(i)

5(d)
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(a) xylem ;� 1 mark

(b)(i) rate of transpiration increases as temperature rises / ora ;
A positive correlation
rate of increase becomes faster as temperature rises / ora ;
I efficiency
the higher the temperature the greater the distance moved 
by the meniscus ora ;
R incorrect causal relationship in an ora� 1 mark

(b)(ii) 1 enzymes will be destroyed / cease to function ;
A enzymes denatured
2 shoot / plant / leaf / cells die / no transpiration ;
3 water loss greater than water intake ;
A wilting
4 difficulty in achieving temperature (in lab) ;� 2 marks

(c)(i) less transpiration / (meniscus) will not move as fast or as 
far / slower rate of movement / less water loss / less water 
uptake ;
I smaller / lower results� 1 mark

(c)(ii) 1 smaller leaves ;
2 fewer leaves ;
3 less surface area (for transpiration) ;
4 fewer stomata (through which transpiration can occur) ;

2 marks

(d) humidity ;
A air movement / light (intensity) / carbon dioxide 
concentration� 1 mark

5(a)

5(b)(ii)

5(b)(i)

5(c)(ii)

5(c)(i)

5(d)
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(a) xylem ;� 1 mark

(b)(i) rate of transpiration increases as temperature rises / ora ;
A positive correlation
rate of increase becomes faster as temperature rises / ora ;
I efficiency
the higher the temperature the greater the distance moved 
by the meniscus ora ;
R incorrect causal relationship in an ora� 1 mark

(b)(ii) 1 enzymes will be destroyed / cease to function ;
A enzymes denatured
2 shoot / plant / leaf / cells die / no transpiration ;
3 water loss greater than water intake ;
A wilting
4 difficulty in achieving temperature (in lab) ;� 2 marks

(c)(i) less transpiration / (meniscus) will not move as fast or as 
far / slower rate of movement / less water loss / less water 
uptake ;
I smaller / lower results� 1 mark

(c)(ii) 1 smaller leaves ;
2 fewer leaves ;
3 less surface area (for transpiration) ;
4 fewer stomata (through which transpiration can occur) ;

2 marks

(d) humidity ;
A air movement / light (intensity) / carbon dioxide 
concentration� 1 mark

5(a)

5(b)(ii)

5(b)(i)

5(c)(ii)

5(c)(i)

5(d)

QMID
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(a) xylem ;� 1 mark

(b)(i) rate of transpiration increases as temperature rises / ora ;
A positive correlation
rate of increase becomes faster as temperature rises / ora ;
I efficiency
the higher the temperature the greater the distance moved 
by the meniscus ora ;
R incorrect causal relationship in an ora� 1 mark

(b)(ii) 1 enzymes will be destroyed / cease to function ;
A enzymes denatured
2 shoot / plant / leaf / cells die / no transpiration ;
3 water loss greater than water intake ;
A wilting
4 difficulty in achieving temperature (in lab) ;� 2 marks

(c)(i) less transpiration / (meniscus) will not move as fast or as 
far / slower rate of movement / less water loss / less water 
uptake ;
I smaller / lower results� 1 mark

(c)(ii) 1 smaller leaves ;
2 fewer leaves ;
3 less surface area (for transpiration) ;
4 fewer stomata (through which transpiration can occur) ;

2 marks

(d) humidity ;
A air movement / light (intensity) / carbon dioxide 
concentration� 1 mark

5(a)

5(b)(ii)

5(b)(i)

5(c)(ii)

5(c)(i)

5(d)
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(a) xylem ;� 1 mark

(b)(i) rate of transpiration increases as temperature rises / ora ;
A positive correlation
rate of increase becomes faster as temperature rises / ora ;
I efficiency
the higher the temperature the greater the distance moved 
by the meniscus ora ;
R incorrect causal relationship in an ora� 1 mark

(b)(ii) 1 enzymes will be destroyed / cease to function ;
A enzymes denatured
2 shoot / plant / leaf / cells die / no transpiration ;
3 water loss greater than water intake ;
A wilting
4 difficulty in achieving temperature (in lab) ;� 2 marks

(c)(i) less transpiration / (meniscus) will not move as fast or as 
far / slower rate of movement / less water loss / less water 
uptake ;
I smaller / lower results� 1 mark

(c)(ii) 1 smaller leaves ;
2 fewer leaves ;
3 less surface area (for transpiration) ;
4 fewer stomata (through which transpiration can occur) ;

2 marks

(d) humidity ;
A air movement / light (intensity) / carbon dioxide 
concentration� 1 mark

5(a)

5(b)(ii)

5(b)(i)

5(c)(ii)

5(c)(i)

5(d)
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(a) xylem ;� 1 mark

(b)(i) rate of transpiration increases as temperature rises / ora ;
A positive correlation
rate of increase becomes faster as temperature rises / ora ;
I efficiency
the higher the temperature the greater the distance moved 
by the meniscus ora ;
R incorrect causal relationship in an ora� 1 mark

(b)(ii) 1 enzymes will be destroyed / cease to function ;
A enzymes denatured
2 shoot / plant / leaf / cells die / no transpiration ;
3 water loss greater than water intake ;
A wilting
4 difficulty in achieving temperature (in lab) ;� 2 marks

(c)(i) less transpiration / (meniscus) will not move as fast or as 
far / slower rate of movement / less water loss / less water 
uptake ;
I smaller / lower results� 1 mark

(c)(ii) 1 smaller leaves ;
2 fewer leaves ;
3 less surface area (for transpiration) ;
4 fewer stomata (through which transpiration can occur) ;

2 marks

(d) humidity ;
A air movement / light (intensity) / carbon dioxide 
concentration� 1 mark

5(a)

5(b)(ii)

5(b)(i)

5(c)(ii)

5(c)(i)

5(d)

QLOW
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(a) xylem ;� 1 mark

(b)(i) rate of transpiration increases as temperature rises / ora ;
A positive correlation
rate of increase becomes faster as temperature rises / ora ;
I efficiency
the higher the temperature the greater the distance moved 
by the meniscus ora ;
R incorrect causal relationship in an ora� 1 mark

(b)(ii) 1 enzymes will be destroyed / cease to function ;
A enzymes denatured
2 shoot / plant / leaf / cells die / no transpiration ;
3 water loss greater than water intake ;
A wilting
4 difficulty in achieving temperature (in lab) ;� 2 marks

(c)(i) less transpiration / (meniscus) will not move as fast or as 
far / slower rate of movement / less water loss / less water 
uptake ;
I smaller / lower results� 1 mark

(c)(ii) 1 smaller leaves ;
2 fewer leaves ;
3 less surface area (for transpiration) ;
4 fewer stomata (through which transpiration can occur) ;

2 marks

(d) humidity ;
A air movement / light (intensity) / carbon dioxide 
concentration� 1 mark

5(a)

5(b)(ii)

5(b)(i)

5(c)(ii)

5(c)(i)

5(d)
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(a) xylem ;� 1 mark

(b)(i) rate of transpiration increases as temperature rises / ora ;
A positive correlation
rate of increase becomes faster as temperature rises / ora ;
I efficiency
the higher the temperature the greater the distance moved 
by the meniscus ora ;
R incorrect causal relationship in an ora� 1 mark

(b)(ii) 1 enzymes will be destroyed / cease to function ;
A enzymes denatured
2 shoot / plant / leaf / cells die / no transpiration ;
3 water loss greater than water intake ;
A wilting
4 difficulty in achieving temperature (in lab) ;� 2 marks

(c)(i) less transpiration / (meniscus) will not move as fast or as 
far / slower rate of movement / less water loss / less water 
uptake ;
I smaller / lower results� 1 mark

(c)(ii) 1 smaller leaves ;
2 fewer leaves ;
3 less surface area (for transpiration) ;
4 fewer stomata (through which transpiration can occur) ;

2 marks

(d) humidity ;
A air movement / light (intensity) / carbon dioxide 
concentration� 1 mark

5(a)

5(b)(ii)

5(b)(i)

5(c)(ii)

5(c)(i)

5(d)
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(a) change the genetic material (of an organism);
by removing / changing / inserting (individual) genes;
from one organism / species to another;� 2 marks

(b) I references to artificial selection
mark as a pair, but benefit must match example

example benefit

to make (bacteria) produce 
insulin ;

treat diabetes / cheaper 
method of production ;

crop plants resistant to 
herbicides / pesticides ;

kill weeds / other pests 
without killing plant so 
more food produced ;

crop plants resistant to 
insects ;

less of plant eaten by 
insect – more food 
produced ;

crop plants produce more 
vitamins ;

fewer cases of vitamin 
deficiency ;

any valid example ; any valid benefit ;

4 marks

6(a)

6(b)

QHIGH
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(a) change the genetic material (of an organism);
by removing / changing / inserting (individual) genes;
from one organism / species to another;� 2 marks

(b) I references to artificial selection
mark as a pair, but benefit must match example

example benefit

to make (bacteria) produce 
insulin ;

treat diabetes / cheaper 
method of production ;

crop plants resistant to 
herbicides / pesticides ;

kill weeds / other pests 
without killing plant so 
more food produced ;

crop plants resistant to 
insects ;

less of plant eaten by 
insect – more food 
produced ;

crop plants produce more 
vitamins ;

fewer cases of vitamin 
deficiency ;

any valid example ; any valid benefit ;

4 marks

6(a)

6(b)

QMID
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(a) change the genetic material (of an organism);
by removing / changing / inserting (individual) genes;
from one organism / species to another;� 2 marks

(b) I references to artificial selection
mark as a pair, but benefit must match example

example benefit

to make (bacteria) produce 
insulin ;

treat diabetes / cheaper 
method of production ;

crop plants resistant to 
herbicides / pesticides ;

kill weeds / other pests 
without killing plant so 
more food produced ;

crop plants resistant to 
insects ;

less of plant eaten by 
insect – more food 
produced ;

crop plants produce more 
vitamins ;

fewer cases of vitamin 
deficiency ;

any valid example ; any valid benefit ;

4 marks

6(a)

6(b)

QLOW
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5 or 4 correct = 4
3 correct = 3
2 correct = 2
1 correct = 1

4 marks

7

QHIGH
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2 correct = 2
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(a)(i) L – renal artery ;
M – ureter ;� 2 marks

(a)(ii) produced by: liver ;
transferred in: blood / plasma / blood vessels / circulation ;

2 marks

(b) 1 student drank less water / ate fewer foods, containing 
water ;
ignore numbered lines
2 student sweated more / AW ;
A student had diarrhoea;
student vomited;
student lost a lot of blood;
3 (as) it was a hotter day ;
4 (as) student exercised / student had a fever ;
I renal failure on that day / student cried
5 student ate a lot of salty food ;
6 lower humidity so water (vapour) lost in exhalation ;

3 marks

(c) 1 screening / removal of large solids / twigs / plastic / etc. ;
2 settling out / grit settles to bottom of tank ;
3 microbes / bacteria decompose (digest) organic material ;
4 digestion of materials in liquid by (aerobic) 
microorganisms ;
5 aeration ;
6 materials in sludge digested by (anaerobic) bacteria ;
7 filtration ;
A filtration once only unless qualified
8 chlorination or sterilisation / use of disinfectants / 
bactericides / bacteria killed ;� 3 marks

8(a)(i)

8(a)(ii)

8(b)

8(c)

QHIGH
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9(a)(i)

9(a)(ii)

9(b)

9(c)

Q9 Mark scheme

(a)(i) component food

Protein ;

Carbohydrate ;

any example of plant cell wall material / 
any fruit or vegetable ;

3 marks

(a)(ii) A ecf from table if group not given there
minerals / ions / named mineral ;
vitamins / named vitamin ;
water ;� 2 marks

QHIGH
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9(a)(i)

9(a)(ii)

9(b)

9(c)

Q9 Mark scheme

(b) example and improvement must match
A increased yields for any of the explanations
A explanations in terms of increased speed or efficiency 
and I references to an example being easier
1 use of agricultural machinery / tractors / trucks ;
improved efficiency / greater land area cultivated / plant 
more seeds / harvest more of the crop / harvest faster / 
spray pesticides / irrigate the crop ;
2 use of (artificial) fertilisers ;
improved yields / grow faster ;
3 use of herbicides / pesticides / insecticides; no 
competition from weeds / pests or increases yields ;
4 selective breeding; improve quality / quantity of produce ;
5 use of glass houses / poly-tunnels ;
protect crops from adverse environment / provide optimum 
growing environment / grow out of season / increased  
yields ;
6 any valid example ;
with improvement ;� 4 marks

(c) 1 death of organisms ;
2 disrupts food chains / webs / eutrophication ;
3 habitat destruction / soil erosion ;
A deforestation
4 changes in precipitation ;
A reduced biodiversity� 2 marks
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(a) Function Letter 
on  
Fig 1.1

Name

structure that 
separates 
oxygenated and 
deoxygenated blood

F septum ;

structure that 
prevents backflow of 
blood from ventricle 
to atrium

D bicuspid / mitral / 
atrioventricular, valve ;
A ‘AV valve’
R right atrioventricular 
valve

blood vessel that 
carries oxygenated 
blood

A aorta

blood vessel that 
carries deoxygenated 
blood

B
H

pulmonary artery
vena cava ;

structure that 
prevents backflow 
of blood from 
pulmonary artery to 
right ventricle

K semilunar valve ;

chamber of the 
heart that contains 
oxygenated blood

C
E

left atrium
left ventricle ;

chamber of the 
heart that pumps 
deoxygenated blood

J
G

right atrium
right ventricle ;

� 6 marks

1(a)

1(b)(i)

1(b)(ii)

QHIGH
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Select 
page

Your 
Mark

1(a)

1(b)(i)

1(b)(ii)

Q1 Mark scheme

(b)(i) units must be used
pulse rate increases and remains constant ;
immediate / sudden / steep / rapid / AW, increase in pulse 
rate ;
R exponential
increases from 44–48 bpm to 164–170 bpm ;
increases by 120–126 bpm / by 3.5 to 4 times
or approx. 4

maximum / 164–170 bpm, at, 4 min(utes) / 2 min(utes) 
after race starts ;� 3 marks

(b)(ii) adrenaline stimulates increase in, heart / pulse, rate ;
increase in blood, carbon dioxide (concentration) / acidity, 
detected ;
A decrease in pH

nerves stimulate heart to beat faster ;

ref to muscle contraction / AW ;
‘more’ / ‘increases’, is only needed once
muscles require more energy / muscles are doing more 
work ;
(rate of aerobic) respiration increases ;
R ‘produce energy’ once only
increase demand for, oxygen / glucose ;
ref to removal of, carbon dioxide / lactic acid / heat ;
more, blood / carbon dioxide, to lungs (per unit time) ;
more, blood / oxygen / glucose, to muscles ;

AVP ; e.g. ref to ATP / vasodilation in muscles� 4 marks
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increases by 120–126 bpm / by 3.5 to 4 times
or approx. 4

maximum / 164–170 bpm, at, 4 min(utes) / 2 min(utes) 
after race starts ;� 3 marks

(b)(ii) adrenaline stimulates increase in, heart / pulse, rate ;
increase in blood, carbon dioxide (concentration) / acidity, 
detected ;
A decrease in pH

nerves stimulate heart to beat faster ;

ref to muscle contraction / AW ;
‘more’ / ‘increases’, is only needed once
muscles require more energy / muscles are doing more 
work ;
(rate of aerobic) respiration increases ;
R ‘produce energy’ once only
increase demand for, oxygen / glucose ;
ref to removal of, carbon dioxide / lactic acid / heat ;
more, blood / carbon dioxide, to lungs (per unit time) ;
more, blood / oxygen / glucose, to muscles ;

AVP ; e.g. ref to ATP / vasodilation in muscles� 4 marks



Your 
Mark

Select 
page

1(a)

1(b)(i)

1(b)(ii)

Q1 Mark scheme

(b)(i) units must be used
pulse rate increases and remains constant ;
immediate / sudden / steep / rapid / AW, increase in pulse 
rate ;
R exponential
increases from 44–48 bpm to 164–170 bpm ;
increases by 120–126 bpm / by 3.5 to 4 times
or approx. 4

maximum / 164–170 bpm, at, 4 min(utes) / 2 min(utes) 
after race starts ;� 3 marks

(b)(ii) adrenaline stimulates increase in, heart / pulse, rate ;
increase in blood, carbon dioxide (concentration) / acidity, 
detected ;
A decrease in pH

nerves stimulate heart to beat faster ;

ref to muscle contraction / AW ;
‘more’ / ‘increases’, is only needed once
muscles require more energy / muscles are doing more 
work ;
(rate of aerobic) respiration increases ;
R ‘produce energy’ once only
increase demand for, oxygen / glucose ;
ref to removal of, carbon dioxide / lactic acid / heat ;
more, blood / carbon dioxide, to lungs (per unit time) ;
more, blood / oxygen / glucose, to muscles ;

AVP ; e.g. ref to ATP / vasodilation in muscles� 4 marks



Cambridge Assessment International Education 
The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA, United Kingdom 
t: +44 1223 553554
e: info@cambridgeinternational.org    www.cambridgeinternational.org 

Copyright © UCLES September 2017 

mailto:info@cie.org.uk
http://www.cie.org.uk/


Version 2.0 

Interactive Example Candidate Responses 
Paper 4 (May / June 2016), Question 2 

Cambridge IGCSE™ 
Biology 0610 



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 2017 
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/


Select 
page

Your 
Mark

2(a)

2(c)(i)

2(b)(i)

2(c)(ii)

2(b)(ii)

2(c)(iii)

2(b)(iii)

2(c)(iv)

QHIGH

Q2 Mark scheme

(a) central (nervous system) ;
peripheral (nervous system) ;
spinal cord ;
R spine� 3 marks

(b)(i) sensory neurone ;
A afferent neurone R sensory nerve� 1 mark

(b)(ii) simple reflex / reflex ;
A reflex arc� 1 mark

(b)(iii) slower / takes more time ;
needs thought / uses (higher centres of) the brain / 
conscious control ;
learnt / not inherited / not innate / needs training / AW ;
not automatic ;
response is not always the same to the stimulus ;� 2 marks



Select 
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Your 
Mark

2(a)

2(c)(i)

2(b)(i)

2(c)(ii)

2(b)(ii)

2(c)(iii)

2(b)(iii)

2(c)(iv)

Q2 Mark scheme

(a) central (nervous system) ;
peripheral (nervous system) ;
spinal cord ;
R spine� 3 marks

(b)(i) sensory neurone ;
A afferent neurone R sensory nerve� 1 mark

(b)(ii) simple reflex / reflex ;
A reflex arc� 1 mark

(b)(iii) slower / takes more time ;
needs thought / uses (higher centres of) the brain / 
conscious control ;
learnt / not inherited / not innate / needs training / AW ;
not automatic ;
response is not always the same to the stimulus ;� 2 marks



Select 
page

Your 
Mark

2(a)

2(c)(i)

2(b)(i)

2(c)(ii)

2(b)(ii)

2(c)(iii)

2(b)(iii)

2(c)(iv)

Q2 Mark scheme

(c)(i) either
pot P – (uniform) light AND pot Q – no light / dark / covered 
(up) ;
or
pot P – (uniform) with / plus, magnesium AND pot Q – no 
magnesium ;
A pot P has all nutrients� 1 mark

(c)(ii) positive ;
(photo)tropism / (photo)tropic ;
R (photo)trophic / geotropic / gravitropic� 2 marks

(c)(iii) idea that leaves / seedlings / plants / chloroplasts, get more 
light ;
more (light) energy, absorbed / trapped / AW ;
more photosynthesis ;
more, growth / biomass / glucose / starch / AW ;
‘more’ is only required once� 2 marks

(c)(iv) (auxins) made / produced, in (shoot), tip / apex ;
I ‘found, in / on’
pass / move / diffuse / spread (down the stem) ;
auxins collect in the side, in the dark / away from light ;
A ‘dark / shaded, side’
greater (cell) elongation on side in the dark ;
AVP ; e.g. absorption of water (by osmosis) / stretching of 
cell walls /
phototropin(s) / plants detect or sense light / ref to turgor 
pressure
I comments about roots� 4 marks
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Mark

2(a)

2(c)(i)

2(b)(i)

2(c)(ii)

2(b)(ii)

2(c)(iii)

2(b)(iii)

2(c)(iv)

Q2 Mark scheme

(c)(i) either
pot P – (uniform) light AND pot Q – no light / dark / covered 
(up) ;
or
pot P – (uniform) with / plus, magnesium AND pot Q – no 
magnesium ;
A pot P has all nutrients� 1 mark

(c)(ii) positive ;
(photo)tropism / (photo)tropic ;
R (photo)trophic / geotropic / gravitropic� 2 marks

(c)(iii) idea that leaves / seedlings / plants / chloroplasts, get more 
light ;
more (light) energy, absorbed / trapped / AW ;
more photosynthesis ;
more, growth / biomass / glucose / starch / AW ;
‘more’ is only required once� 2 marks

(c)(iv) (auxins) made / produced, in (shoot), tip / apex ;
I ‘found, in / on’
pass / move / diffuse / spread (down the stem) ;
auxins collect in the side, in the dark / away from light ;
A ‘dark / shaded, side’
greater (cell) elongation on side in the dark ;
AVP ; e.g. absorption of water (by osmosis) / stretching of 
cell walls /
phototropin(s) / plants detect or sense light / ref to turgor 
pressure
I comments about roots� 4 marks
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Mark

2(a)

2(c)(i)

2(b)(i)

2(c)(ii)

2(b)(ii)

2(c)(iii)

2(b)(iii)

2(c)(iv)

QMID

Q2 Mark scheme

(a) central (nervous system) ;
peripheral (nervous system) ;
spinal cord ;
R spine� 3 marks

(b)(i) sensory neurone ;
A afferent neurone R sensory nerve� 1 mark

(b)(ii) simple reflex / reflex ;
A reflex arc� 1 mark

(b)(iii) slower / takes more time ;
needs thought / uses (higher centres of) the brain / 
conscious control ;
learnt / not inherited / not innate / needs training / AW ;
not automatic ;
response is not always the same to the stimulus ;� 2 marks
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Your 
Mark

2(a)

2(c)(i)

2(b)(i)

2(c)(ii)

2(b)(ii)

2(c)(iii)

2(b)(iii)

2(c)(iv)

Q2 Mark scheme

(a) central (nervous system) ;
peripheral (nervous system) ;
spinal cord ;
R spine� 3 marks

(b)(i) sensory neurone ;
A afferent neurone R sensory nerve� 1 mark

(b)(ii) simple reflex / reflex ;
A reflex arc� 1 mark

(b)(iii) slower / takes more time ;
needs thought / uses (higher centres of) the brain / 
conscious control ;
learnt / not inherited / not innate / needs training / AW ;
not automatic ;
response is not always the same to the stimulus ;� 2 marks
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page

Your 
Mark

2(a)

2(c)(i)

2(b)(i)

2(c)(ii)

2(b)(ii)

2(c)(iii)

2(b)(iii)

2(c)(iv)

Q2 Mark scheme

(c)(i) either
pot P – (uniform) light AND pot Q – no light / dark / covered 
(up) ;
or
pot P – (uniform) with / plus, magnesium AND pot Q – no 
magnesium ;
A pot P has all nutrients� 1 mark

(c)(ii) positive ;
(photo)tropism / (photo)tropic ;
R (photo)trophic / geotropic / gravitropic� 2 marks

(c)(iii) idea that leaves / seedlings / plants / chloroplasts, get more 
light ;
more (light) energy, absorbed / trapped / AW ;
more photosynthesis ;
more, growth / biomass / glucose / starch / AW ;
‘more’ is only required once� 2 marks

(c)(iv) (auxins) made / produced, in (shoot), tip / apex ;
I ‘found, in / on’
pass / move / diffuse / spread (down the stem) ;
auxins collect in the side, in the dark / away from light ;
A ‘dark / shaded, side’
greater (cell) elongation on side in the dark ;
AVP ; e.g. absorption of water (by osmosis) / stretching of 
cell walls /
phototropin(s) / plants detect or sense light / ref to turgor 
pressure
I comments about roots� 4 marks



Select 
page

Your 
Mark

2(a)

2(c)(i)

2(b)(i)

2(c)(ii)

2(b)(ii)

2(c)(iii)

2(b)(iii)

2(c)(iv)

Q2 Mark scheme

(c)(i) either
pot P – (uniform) light AND pot Q – no light / dark / covered 
(up) ;
or
pot P – (uniform) with / plus, magnesium AND pot Q – no 
magnesium ;
A pot P has all nutrients� 1 mark

(c)(ii) positive ;
(photo)tropism / (photo)tropic ;
R (photo)trophic / geotropic / gravitropic� 2 marks

(c)(iii) idea that leaves / seedlings / plants / chloroplasts, get more 
light ;
more (light) energy, absorbed / trapped / AW ;
more photosynthesis ;
more, growth / biomass / glucose / starch / AW ;
‘more’ is only required once� 2 marks

(c)(iv) (auxins) made / produced, in (shoot), tip / apex ;
I ‘found, in / on’
pass / move / diffuse / spread (down the stem) ;
auxins collect in the side, in the dark / away from light ;
A ‘dark / shaded, side’
greater (cell) elongation on side in the dark ;
AVP ; e.g. absorption of water (by osmosis) / stretching of 
cell walls /
phototropin(s) / plants detect or sense light / ref to turgor 
pressure
I comments about roots� 4 marks



Your 
Mark

Select 
page

2(a)

2(c)(i)

2(b)(i)

2(c)(ii)

2(b)(ii)

2(c)(iii)

2(b)(iii)

2(c)(iv)

QLOW

Q2 Mark scheme

(a) central (nervous system) ;
peripheral (nervous system) ;
spinal cord ;
R spine� 3 marks

(b)(i) sensory neurone ;
A afferent neurone R sensory nerve� 1 mark

(b)(ii) simple reflex / reflex ;
A reflex arc� 1 mark

(b)(iii) slower / takes more time ;
needs thought / uses (higher centres of) the brain / 
conscious control ;
learnt / not inherited / not innate / needs training / AW ;
not automatic ;
response is not always the same to the stimulus ;� 2 marks



Your 
Mark

Select 
page

2(a)

2(c)(i)

2(b)(i)

2(c)(ii)

2(b)(ii)

2(c)(iii)

2(b)(iii)

2(c)(iv)

Q2 Mark scheme

(a) central (nervous system) ;
peripheral (nervous system) ;
spinal cord ;
R spine� 3 marks

(b)(i) sensory neurone ;
A afferent neurone R sensory nerve� 1 mark

(b)(ii) simple reflex / reflex ;
A reflex arc� 1 mark

(b)(iii) slower / takes more time ;
needs thought / uses (higher centres of) the brain / 
conscious control ;
learnt / not inherited / not innate / needs training / AW ;
not automatic ;
response is not always the same to the stimulus ;� 2 marks



Your 
Mark

Select 
page

2(a)

2(c)(i)

2(b)(i)

2(c)(ii)

2(b)(ii)

2(c)(iii)

2(b)(iii)

2(c)(iv)

Q2 Mark scheme

(c)(i) either
pot P – (uniform) light AND pot Q – no light / dark / covered 
(up) ;
or
pot P – (uniform) with / plus, magnesium AND pot Q – no 
magnesium ;
A pot P has all nutrients� 1 mark

(c)(ii) positive ;
(photo)tropism / (photo)tropic ;
R (photo)trophic / geotropic / gravitropic� 2 marks

(c)(iii) idea that leaves / seedlings / plants / chloroplasts, get more 
light ;
more (light) energy, absorbed / trapped / AW ;
more photosynthesis ;
more, growth / biomass / glucose / starch / AW ;
‘more’ is only required once� 2 marks

(c)(iv) (auxins) made / produced, in (shoot), tip / apex ;
I ‘found, in / on’
pass / move / diffuse / spread (down the stem) ;
auxins collect in the side, in the dark / away from light ;
A ‘dark / shaded, side’
greater (cell) elongation on side in the dark ;
AVP ; e.g. absorption of water (by osmosis) / stretching of 
cell walls /
phototropin(s) / plants detect or sense light / ref to turgor 
pressure
I comments about roots� 4 marks
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Mark
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page

2(a)

2(c)(i)

2(b)(i)

2(c)(ii)

2(b)(ii)

2(c)(iii)

2(b)(iii)

2(c)(iv)

Q2 Mark scheme

(c)(i) either
pot P – (uniform) light AND pot Q – no light / dark / covered 
(up) ;
or
pot P – (uniform) with / plus, magnesium AND pot Q – no 
magnesium ;
A pot P has all nutrients� 1 mark

(c)(ii) positive ;
(photo)tropism / (photo)tropic ;
R (photo)trophic / geotropic / gravitropic� 2 marks

(c)(iii) idea that leaves / seedlings / plants / chloroplasts, get more 
light ;
more (light) energy, absorbed / trapped / AW ;
more photosynthesis ;
more, growth / biomass / glucose / starch / AW ;
‘more’ is only required once� 2 marks

(c)(iv) (auxins) made / produced, in (shoot), tip / apex ;
I ‘found, in / on’
pass / move / diffuse / spread (down the stem) ;
auxins collect in the side, in the dark / away from light ;
A ‘dark / shaded, side’
greater (cell) elongation on side in the dark ;
AVP ; e.g. absorption of water (by osmosis) / stretching of 
cell walls /
phototropin(s) / plants detect or sense light / ref to turgor 
pressure
I comments about roots� 4 marks
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Your 
Mark Q3 Mark scheme

(a) gene a length of DNA that codes for a protein ;
R chromosome / molecule of / genome
gene mutation a change in base sequence of DNA ;
� 2 marks

(b)(i) 1 Bb ;
2 bb ;
3 Bb ;� 3 marks

(b)(ii) (Bb x bb)
B , b + b , (b) ;

male gametes

B b

female
gametes

b Bb bb

(b) (Bb) (bb)

offspring genotypes Bb and bb ;
A heterozygous and homozygous recessive

offspring phenotypes normal / carrier and acatalasia ;
� 3 marks

(b)(iii) test (cross) ;� 1 mark

3(a)

3(b)(i)

3(b)(ii)

3(b)(iii)

QHIGH



Select 
page

Your 
Mark Q3 Mark scheme

(a) gene a length of DNA that codes for a protein ;
R chromosome / molecule of / genome
gene mutation a change in base sequence of DNA ;
� 2 marks

(b)(i) 1 Bb ;
2 bb ;
3 Bb ;� 3 marks

(b)(ii) (Bb x bb)
B , b + b , (b) ;

male gametes

B b

female
gametes

b Bb bb

(b) (Bb) (bb)

offspring genotypes Bb and bb ;
A heterozygous and homozygous recessive

offspring phenotypes normal / carrier and acatalasia ;
� 3 marks

(b)(iii) test (cross) ;� 1 mark

3(a)

3(b)(i)

3(b)(ii)

3(b)(iii)



Select 
page

Your 
Mark

3(a)

3(b)(i)

3(b)(ii)

3(b)(iii)

Q3 Mark scheme

(a) gene a length of DNA that codes for a protein ;
R chromosome / molecule of / genome
gene mutation a change in base sequence of DNA ;
� 2 marks

(b)(i) 1 Bb ;
2 bb ;
3 Bb ;� 3 marks

(b)(ii) (Bb x bb)
B , b + b , (b) ;

male gametes

B b

female
gametes

b Bb bb

(b) (Bb) (bb)

offspring genotypes Bb and bb ;
A heterozygous and homozygous recessive

offspring phenotypes normal / carrier and acatalasia ;
� 3 marks

(b)(iii) test (cross) ;� 1 mark

QMID



Select 
page

Your 
Mark

3(a)

3(b)(i)

3(b)(ii)

3(b)(iii)

Q3 Mark scheme

(a) gene a length of DNA that codes for a protein ;
R chromosome / molecule of / genome
gene mutation a change in base sequence of DNA ;
� 2 marks

(b)(i) 1 Bb ;
2 bb ;
3 Bb ;� 3 marks

(b)(ii) (Bb x bb)
B , b + b , (b) ;

male gametes

B b

female
gametes

b Bb bb

(b) (Bb) (bb)

offspring genotypes Bb and bb ;
A heterozygous and homozygous recessive

offspring phenotypes normal / carrier and acatalasia ;
� 3 marks

(b)(iii) test (cross) ;� 1 mark



Your 
Mark

Select 
page

3(a)

3(b)(i)

3(b)(ii)

3(b)(iii)

Q3 Mark scheme

(a) gene a length of DNA that codes for a protein ;
R chromosome / molecule of / genome
gene mutation a change in base sequence of DNA ;

2 marks

(b)(i) 1 Bb ;
2 bb ;
3 Bb ;� 3 marks

(b)(ii) (Bb x bb)
B , b + b , (b) ;

male gametes

B b

female
gametes

b Bb bb

(b) (Bb) (bb)

offspring genotypes Bb and bb ;
A heterozygous and homozygous recessive

offspring phenotypes normal / carrier and acatalasia ;
3 marks

(b)(iii) test (cross) ;� 1 mark

QLOW



Your 
Mark

Select 
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3(a)

3(b)(i)

3(b)(ii)

3(b)(iii)

Q3 Mark scheme

(a) gene a length of DNA that codes for a protein ;
R chromosome / molecule of / genome
gene mutation a change in base sequence of DNA ;

2 marks

(b)(i) 1 Bb ;
2 bb ;
3 Bb ;� 3 marks

(b)(ii) (Bb x bb)
B , b + b , (b) ;

male gametes

B b

female
gametes

b Bb bb

(b) (Bb) (bb)

offspring genotypes Bb and bb ;
A heterozygous and homozygous recessive

offspring phenotypes normal / carrier and acatalasia ;
3 marks

(b)(iii) test (cross) ;� 1 mark
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Your 
Mark Q4 Mark scheme

(a) carbon dioxide / CO2 ;
(aerobic) respiration ;
(simple) diffusion ;
A excretion I gas exchange� 3 marks

(b) water enters by osmosis ;
down a water potential gradient / high(er) to low(er) water 
potential ;
R water concentration
A semi- / selectively / differentially
through partially permeable membrane ;
needs to remove water to prevent bursting ;� 3 marks

(c) as concentration of sea water increases the removal of 
water decreases ;
as concentration of sea water increases the water potential 
gradient decreases ;
A 0% to 12%
therefore less water enters at higher concentrations of sea 
water ;
less excess water ;� 3 marks

(d) cell walls, inelastic / do not stretch / rigid / inflexible / keep 
shape of cell ;
I strong / tough / don’t break
cells, are turgid / have high turgor pressure ;
resist any increase in, volume / pressure ;
these cells do not absorb excess water ;
A (very) little water enters
the cells will not burst ;� 3 marks

4(a)

4(b)

4(c)

4(d)

QHIGH



Select 
page

Your 
Mark Q4 Mark scheme

(a) carbon dioxide / CO2 ;
(aerobic) respiration ;
(simple) diffusion ;
A excretion I gas exchange� 3 marks

(b) water enters by osmosis ;
down a water potential gradient / high(er) to low(er) water 
potential ;
R water concentration
A semi- / selectively / differentially
through partially permeable membrane ;
needs to remove water to prevent bursting ;� 3 marks

(c) as concentration of sea water increases the removal of 
water decreases ;
as concentration of sea water increases the water potential 
gradient decreases ;
A 0% to 12%
therefore less water enters at higher concentrations of sea 
water ;
less excess water ;� 3 marks

(d) cell walls, inelastic / do not stretch / rigid / inflexible / keep 
shape of cell ;
I strong / tough / don’t break
cells, are turgid / have high turgor pressure ;
resist any increase in, volume / pressure ;
these cells do not absorb excess water ;
A (very) little water enters
the cells will not burst ;� 3 marks

4(a)

4(b)

4(c)

4(d)



Select 
page

Your 
Mark Q4 Mark scheme

(a) carbon dioxide / CO2 ;
(aerobic) respiration ;
(simple) diffusion ;
A excretion I gas exchange� 3 marks

(b) water enters by osmosis ;
down a water potential gradient / high(er) to low(er) water 
potential ;
R water concentration
A semi- / selectively / differentially
through partially permeable membrane ;
needs to remove water to prevent bursting ;� 3 marks

(c) as concentration of sea water increases the removal of 
water decreases ;
as concentration of sea water increases the water potential 
gradient decreases ;
A 0% to 12%
therefore less water enters at higher concentrations of sea 
water ;
less excess water ;� 3 marks

(d) cell walls, inelastic / do not stretch / rigid / inflexible / keep 
shape of cell ;
I strong / tough / don’t break
cells, are turgid / have high turgor pressure ;
resist any increase in, volume / pressure ;
these cells do not absorb excess water ;
A (very) little water enters
the cells will not burst ;� 3 marks

4(a)

4(b)

4(c)

4(d)
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page

Your 
Mark

4(a)

4(b)

4(c)

4(d)

Q4 Mark scheme

(a) carbon dioxide / CO2 ;
(aerobic) respiration ;
(simple) diffusion ;
A excretion I gas exchange� 3 marks

(b) water enters by osmosis ;
down a water potential gradient / high(er) to low(er) water 
potential ;
R water concentration
A semi- / selectively / differentially
through partially permeable membrane ;
needs to remove water to prevent bursting ;� 3 marks

(c) as concentration of sea water increases the removal of 
water decreases ;
as concentration of sea water increases the water potential 
gradient decreases ;
A 0% to 12%
therefore less water enters at higher concentrations of sea 
water ;
less excess water ;� 3 marks

(d) cell walls, inelastic / do not stretch / rigid / inflexible / keep 
shape of cell ;
I strong / tough / don’t break
cells, are turgid / have high turgor pressure ;
resist any increase in, volume / pressure ;
these cells do not absorb excess water ;
A (very) little water enters
the cells will not burst ;� 3 marks

QMID
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Mark

4(a)

4(b)

4(c)

4(d)

Q4 Mark scheme

(a) carbon dioxide / CO2 ;
(aerobic) respiration ;
(simple) diffusion ;
A excretion I gas exchange� 3 marks

(b) water enters by osmosis ;
down a water potential gradient / high(er) to low(er) water 
potential ;
R water concentration
A semi- / selectively / differentially
through partially permeable membrane ;
needs to remove water to prevent bursting ;� 3 marks

(c) as concentration of sea water increases the removal of 
water decreases ;
as concentration of sea water increases the water potential 
gradient decreases ;
A 0% to 12%
therefore less water enters at higher concentrations of sea 
water ;
less excess water ;� 3 marks

(d) cell walls, inelastic / do not stretch / rigid / inflexible / keep 
shape of cell ;
I strong / tough / don’t break
cells, are turgid / have high turgor pressure ;
resist any increase in, volume / pressure ;
these cells do not absorb excess water ;
A (very) little water enters
the cells will not burst ;� 3 marks
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page
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Mark

4(a)

4(b)

4(c)

4(d)

Q4 Mark scheme

(a) carbon dioxide / CO2 ;
(aerobic) respiration ;
(simple) diffusion ;
A excretion I gas exchange� 3 marks

(b) water enters by osmosis ;
down a water potential gradient / high(er) to low(er) water 
potential ;
R water concentration
A semi- / selectively / differentially
through partially permeable membrane ;
needs to remove water to prevent bursting ;� 3 marks

(c) as concentration of sea water increases the removal of 
water decreases ;
as concentration of sea water increases the water potential 
gradient decreases ;
A 0% to 12%
therefore less water enters at higher concentrations of sea 
water ;
less excess water ;� 3 marks

(d) cell walls, inelastic / do not stretch / rigid / inflexible / keep 
shape of cell ;
I strong / tough / don’t break
cells, are turgid / have high turgor pressure ;
resist any increase in, volume / pressure ;
these cells do not absorb excess water ;
A (very) little water enters
the cells will not burst ;� 3 marks
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4(a)

4(b)

4(c)

4(d)

Q4 Mark scheme

(a) carbon dioxide / CO2 ;
(aerobic) respiration ;
(simple) diffusion ;
A excretion I gas exchange� 3 marks

(b) water enters by osmosis ;
down a water potential gradient / high(er) to low(er) water 
potential ;
R water concentration
A semi- / selectively / differentially
through partially permeable membrane ;
needs to remove water to prevent bursting ;� 3 marks

(c) as concentration of sea water increases the removal of 
water decreases ;
as concentration of sea water increases the water potential 
gradient decreases ;
A 0% to 12%
therefore less water enters at higher concentrations of sea 
water ;
less excess water ;� 3 marks

(d) cell walls, inelastic / do not stretch / rigid / inflexible / keep 
shape of cell ;
I strong / tough / don’t break
cells, are turgid / have high turgor pressure ;
resist any increase in, volume / pressure ;
these cells do not absorb excess water ;
A (very) little water enters
the cells will not burst ;� 3 marks

QLOW
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4(a)

4(b)

4(c)

4(d)

Q4 Mark scheme

(a) carbon dioxide / CO2 ;
(aerobic) respiration ;
(simple) diffusion ;
A excretion I gas exchange� 3 marks

(b) water enters by osmosis ;
down a water potential gradient / high(er) to low(er) water 
potential ;
R water concentration
A semi- / selectively / differentially
through partially permeable membrane ;
needs to remove water to prevent bursting ;� 3 marks

(c) as concentration of sea water increases the removal of 
water decreases ;
as concentration of sea water increases the water potential 
gradient decreases ;
A 0% to 12%
therefore less water enters at higher concentrations of sea 
water ;
less excess water ;� 3 marks

(d) cell walls, inelastic / do not stretch / rigid / inflexible / keep 
shape of cell ;
I strong / tough / don’t break
cells, are turgid / have high turgor pressure ;
resist any increase in, volume / pressure ;
these cells do not absorb excess water ;
A (very) little water enters
the cells will not burst ;� 3 marks
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4(a)

4(b)

4(c)

4(d)

Q4 Mark scheme

(a) carbon dioxide / CO2 ;
(aerobic) respiration ;
(simple) diffusion ;
A excretion I gas exchange� 3 marks

(b) water enters by osmosis ;
down a water potential gradient / high(er) to low(er) water 
potential ;
R water concentration
A semi- / selectively / differentially
through partially permeable membrane ;
needs to remove water to prevent bursting ;� 3 marks

(c) as concentration of sea water increases the removal of 
water decreases ;
as concentration of sea water increases the water potential 
gradient decreases ;
A 0% to 12%
therefore less water enters at higher concentrations of sea 
water ;
less excess water ;� 3 marks

(d) cell walls, inelastic / do not stretch / rigid / inflexible / keep 
shape of cell ;
I strong / tough / don’t break
cells, are turgid / have high turgor pressure ;
resist any increase in, volume / pressure ;
these cells do not absorb excess water ;
A (very) little water enters
the cells will not burst ;� 3 marks
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(a)(i) vertical axis – numbers / population ;
horizontal axis – time / years ;
curve showing exponential increase / log phase ;
I lag phase / curve starting at origin� 3 marks

(a)(ii) idea that ‘birth’ / reproduction / breeding, rate is greater than 
death rate ;
I definitions of exponential growth
no limiting factors ;
no/little, competition ;
plenty, of food / nutrients / space / mates / oxygen /  
resources ;
no / few, predators ;
no / few, parasites / pathogens / disease ;
AVP ; e.g. no / little, pollution / waste products / toxins

4 marks

(b) between 1950 and 2012
units must be used at least once
mass of fish caught increased and levels off ;
17 to 90 million tonnes / increase = 73 million tonnes ;
A 16 to 18 / increase of 72 to 74
fluctuations / increases and decreases / described ;
e.g. around 1970 / any time after 1990 ;
mp4 cannot be awarded without mp3
maximum catch, 94 million tonnes / in 1996 ;
steep increase between, 1950–1970 / 1973–1989 ;� 3 marks

5(a)(i)

5(b)

5(a)(ii)

5(c)

5(d)

QHIGH
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(a)(i) vertical axis – numbers / population ;
horizontal axis – time / years ;
curve showing exponential increase / log phase ;
I lag phase / curve starting at origin� 3 marks

(a)(ii) idea that ‘birth’ / reproduction / breeding, rate is greater than 
death rate ;
I definitions of exponential growth
no limiting factors ;
no/little, competition ;
plenty, of food / nutrients / space / mates / oxygen /  
resources ;
no / few, predators ;
no / few, parasites / pathogens / disease ;
AVP ; e.g. no / little, pollution / waste products / toxins

4 marks

(b) between 1950 and 2012
units must be used at least once
mass of fish caught increased and levels off ;
17 to 90 million tonnes / increase = 73 million tonnes ;
A 16 to 18 / increase of 72 to 74
fluctuations / increases and decreases / described ;
e.g. around 1970 / any time after 1990 ;
mp4 cannot be awarded without mp3
maximum catch, 94 million tonnes / in 1996 ;
steep increase between, 1950–1970 / 1973–1989 ;� 3 marks

5(a)(i)

5(b)

5(a)(ii)

5(c)

5(d)
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5(a)(i)

5(b)

5(a)(ii)

5(c)

5(d)

Q5 Mark scheme

(c) answers can refer to seas, lakes and / or rivers
international, agreements / treaties ;
A set maximum mass / number / amount / quantity
quotas / permits / licenses ;
A ‘ban unauthorised fishing’
fines / sanctions, for, overfishing / illegal / unauthorised, 
fishing ;
A consequences other than fines
fishery protection vessels / wardens / patrols / AW ;
restrictions on times when fishing can occur ;
A not in breeding season
exclusion zones / nursery zones / ‘no take’ zones / reserves ;
A descriptions or examples
total ban for some species ;
A named examples
regulations on method of fishing ;
e.g. mesh size of nets / ban nets / use of lines instead / size 
of fishing vessel / ‘fishing effort’
I ban on all wild fish
education / raise awareness / any example ;
monitoring fish stocks ;
captive breeding (of wild fish) ;
re-stocking (of wild stocks) ;
encourage farmed fish ; e.g. provide subsidies
AVP ; e.g. tax on wild fish / increase the cost of wild fish
� 6 marks

(d) definition of sustainable resource
renewable / self-renewing / regenerates / described ;
e.g. produced as rapidly as it is removed
I reused / recycled
resource, does not / will not, run out / become exhausted ;
replanting / reseeding / regrowing ;
AVP ; e.g. pollarding / coppicing / leaving mature trees
� 3 marks
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5(a)(i)

5(b)

5(a)(ii)

5(c)

5(d)

Q5 Mark scheme

(a)(i) vertical axis – numbers / population ;
horizontal axis – time / years ;
curve showing exponential increase / log phase ;
I lag phase / curve starting at origin� 3 marks

(a)(ii) idea that ‘birth’ / reproduction / breeding, rate is greater than 
death rate ;
I definitions of exponential growth
no limiting factors ;
no/little, competition ;
plenty, of food / nutrients / space / mates / oxygen /  
resources ;
no / few, predators ;
no / few, parasites / pathogens / disease ;
AVP ; e.g. no / little, pollution / waste products / toxins

4 marks

(b) between 1950 and 2012
units must be used at least once
mass of fish caught increased and levels off ;
17 to 90 million tonnes / increase = 73 million tonnes ;
A 16 to 18 / increase of 72 to 74
fluctuations / increases and decreases / described ;
e.g. around 1970 / any time after 1990 ;
mp4 cannot be awarded without mp3
maximum catch, 94 million tonnes / in 1996 ;
steep increase between, 1950–1970 / 1973–1989 ;� 3 marks

QMID
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5(a)(i)

5(b)

5(a)(ii)

5(c)

5(d)

Q5 Mark scheme

(a)(i) vertical axis – numbers / population ;
horizontal axis – time / years ;
curve showing exponential increase / log phase ;
I lag phase / curve starting at origin� 3 marks

(a)(ii) idea that ‘birth’ / reproduction / breeding, rate is greater than 
death rate ;
I definitions of exponential growth
no limiting factors ;
no/little, competition ;
plenty, of food / nutrients / space / mates / oxygen /  
resources ;
no / few, predators ;
no / few, parasites / pathogens / disease ;
AVP ; e.g. no / little, pollution / waste products / toxins

4 marks

(b) between 1950 and 2012
units must be used at least once
mass of fish caught increased and levels off ;
17 to 90 million tonnes / increase = 73 million tonnes ;
A 16 to 18 / increase of 72 to 74
fluctuations / increases and decreases / described ;
e.g. around 1970 / any time after 1990 ;
mp4 cannot be awarded without mp3
maximum catch, 94 million tonnes / in 1996 ;
steep increase between, 1950–1970 / 1973–1989 ;� 3 marks
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5(a)(i)

5(b)

5(a)(ii)

5(c)

5(d)

Q5 Mark scheme

(c) answers can refer to seas, lakes and / or rivers
international, agreements / treaties ;
A set maximum mass / number / amount / quantity
quotas / permits / licenses ;
A ‘ban unauthorised fishing’
fines / sanctions, for, overfishing / illegal / unauthorised, 
fishing ;
A consequences other than fines
fishery protection vessels / wardens / patrols / AW ;
restrictions on times when fishing can occur ;
A not in breeding season
exclusion zones / nursery zones / ‘no take’ zones / reserves ;
A descriptions or examples
total ban for some species ;
A named examples
regulations on method of fishing ;
e.g. mesh size of nets / ban nets / use of lines instead / size 
of fishing vessel / ‘fishing effort’
I ban on all wild fish
education / raise awareness / any example ;
monitoring fish stocks ;
captive breeding (of wild fish) ;
re-stocking (of wild stocks) ;
encourage farmed fish ; e.g. provide subsidies
AVP ; e.g. tax on wild fish / increase the cost of wild fish
� 6 marks

(d) definition of sustainable resource
renewable / self-renewing / regenerates / described ;
e.g. produced as rapidly as it is removed
I reused / recycled
resource, does not / will not, run out / become exhausted ;
replanting / reseeding / regrowing ;
AVP ; e.g. pollarding / coppicing / leaving mature trees
� 3 marks
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5(a)(i)

5(b)

5(a)(ii)

5(c)

5(d)

Q5 Mark scheme

(a)(i) vertical axis – numbers / population ;
horizontal axis – time / years ;
curve showing exponential increase / log phase ;
I lag phase / curve starting at origin� 3 marks

(a)(ii) idea that ‘birth’ / reproduction / breeding, rate is greater than 
death rate ;
I definitions of exponential growth
no limiting factors ;
no/little, competition ;
plenty, of food / nutrients / space / mates / oxygen /  
resources ;
no / few, predators ;
no / few, parasites / pathogens / disease ;
AVP ; e.g. no / little, pollution / waste products / toxins

4 marks

(b) between 1950 and 2012
units must be used at least once
mass of fish caught increased and levels off ;
17 to 90 million tonnes / increase = 73 million tonnes ;
A 16 to 18 / increase of 72 to 74
fluctuations / increases and decreases / described ;
e.g. around 1970 / any time after 1990 ;
mp4 cannot be awarded without mp3
maximum catch, 94 million tonnes / in 1996 ;
steep increase between, 1950–1970 / 1973–1989 ;� 3 marks

QLOW
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5(a)(i)

5(b)

5(a)(ii)

5(c)

5(d)

Q5 Mark scheme

(a)(i) vertical axis – numbers / population ;
horizontal axis – time / years ;
curve showing exponential increase / log phase ;
I lag phase / curve starting at origin� 3 marks

(a)(ii) idea that ‘birth’ / reproduction / breeding, rate is greater than 
death rate ;
I definitions of exponential growth
no limiting factors ;
no/little, competition ;
plenty, of food / nutrients / space / mates / oxygen /  
resources ;
no / few, predators ;
no / few, parasites / pathogens / disease ;
AVP ; e.g. no / little, pollution / waste products / toxins

4 marks

(b) between 1950 and 2012
units must be used at least once
mass of fish caught increased and levels off ;
17 to 90 million tonnes / increase = 73 million tonnes ;
A 16 to 18 / increase of 72 to 74
fluctuations / increases and decreases / described ;
e.g. around 1970 / any time after 1990 ;
mp4 cannot be awarded without mp3
maximum catch, 94 million tonnes / in 1996 ;
steep increase between, 1950–1970 / 1973–1989 ;� 3 marks
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Mark
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5(a)(i)

5(b)

5(a)(ii)

5(c)

5(d)

Q5 Mark scheme

(c) answers can refer to seas, lakes and / or rivers
international, agreements / treaties ;
A set maximum mass / number / amount / quantity
quotas / permits / licenses ;
A ‘ban unauthorised fishing’
fines / sanctions, for, overfishing / illegal / unauthorised, 
fishing ;
A consequences other than fines
fishery protection vessels / wardens / patrols / AW ;
restrictions on times when fishing can occur ;
A not in breeding season
exclusion zones / nursery zones / ‘no take’ zones / reserves ;
A descriptions or examples
total ban for some species ;
A named examples
regulations on method of fishing ;
e.g. mesh size of nets / ban nets / use of lines instead / size 
of fishing vessel / ‘fishing effort’
I ban on all wild fish
education / raise awareness / any example ;
monitoring fish stocks ;
captive breeding (of wild fish) ;
re-stocking (of wild stocks) ;
encourage farmed fish ; e.g. provide subsidies
AVP ; e.g. tax on wild fish / increase the cost of wild fish
� 6 marks

(d) definition of sustainable resource
renewable / self-renewing / regenerates / described ;
e.g. produced as rapidly as it is removed
I reused / recycled
resource, does not / will not, run out / become exhausted ;
replanting / reseeding / regrowing ;
AVP ; e.g. pollarding / coppicing / leaving mature trees
� 3 marks
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6(a)

6(c)

6(b)

6(d)(i)

6(e)

6(d)(ii)

QHIGH

Q6 Mark scheme

(a) 6CO2 + 6H2O → C6H12O6 + 6O2 ;;
one mark for the correct chemical formulae
one mark for balancing the equation correctly
R word equation� 2 marks

(b) as wavelength increases, rate (of photosynthesis) 
decreases and increases ;
units must be used once in the answer
A volume of gas for rate

high rates in, blue and violet and red / 400–475 nm and 
675 nm ;
low(est) rate in, green and yellow / 550–600 nm ;

either
maximum rate = 0.9 cm3, at 675 nm / red
or
minimum rate = 0.2 cm3, at 550 nm / green ;� 3 marks

(c) divide the volumes by, five (minutes) / time ;� 1 mark
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6(a)

6(c)

6(b)

6(d)(i)

6(e)

6(d)(ii)

Q6 Mark scheme

(a) 6CO2 + 6H2O → C6H12O6 + 6O2 ;;
one mark for the correct chemical formulae
one mark for balancing the equation correctly
R word equation� 2 marks

(b) as wavelength increases, rate (of photosynthesis) 
decreases and increases ;
units must be used once in the answer
A volume of gas for rate

high rates in, blue and violet and red / 400–475 nm and 
675 nm ;
low(est) rate in, green and yellow / 550–600 nm ;

either
maximum rate = 0.9 cm3, at 675 nm / red
or
minimum rate = 0.2 cm3, at 550 nm / green ;� 3 marks

(c) divide the volumes by, five (minutes) / time ;� 1 mark
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6(a)

6(c)

6(b)

6(d)(i)

6(e)

6(d)(ii)

Q6 Mark scheme

(d)(i) to keep the light intensity the same ;
R temperature I ‘fair test’
A ‘control light intensity’ / ‘light intensity is a control(led) 
variable’� 1 mark

(d)(ii) to provide carbon dioxide / so carbon dioxide is not a 
limiting factor / so the only limiting factor is wavelength ; 
� 1 mark

(e) for, respiration / energy ;
I protein synthesis / growth / active transport
R produces energy
converted to sucrose ;
used to make, nectar / fruits ;
used to make, cellulose / lignin ;
used in cell walls ;
used to make, starch / oils / fats ;
I ‘makes food’, but A ‘stores food’ for 1 mark
storage ;
used to make, amino acids ;
used to make, chlorophyll ;� 3 marks
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6(a)

6(c)

6(b)

6(d)(i)

6(e)

6(d)(ii)

QMID

Q6 Mark scheme

(a) 6CO2 + 6H2O → C6H12O6 + 6O2 ;;
one mark for the correct chemical formulae
one mark for balancing the equation correctly
R word equation� 2 marks

(b) as wavelength increases, rate (of photosynthesis) 
decreases and increases ;
units must be used once in the answer
A volume of gas for rate

high rates in, blue and violet and red / 400–475 nm and 
675 nm ;
low(est) rate in, green and yellow / 550–600 nm ;

either
maximum rate = 0.9 cm3, at 675 nm / red
or
minimum rate = 0.2 cm3, at 550 nm / green ;� 3 marks

(c) divide the volumes by, five (minutes) / time ;� 1 mark
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6(a)

6(c)

6(b)

6(d)(i)

6(e)

6(d)(ii)

Q6 Mark scheme

(a) 6CO2 + 6H2O → C6H12O6 + 6O2 ;;
one mark for the correct chemical formulae
one mark for balancing the equation correctly
R word equation� 2 marks

(b) as wavelength increases, rate (of photosynthesis) 
decreases and increases ;
units must be used once in the answer
A volume of gas for rate

high rates in, blue and violet and red / 400–475 nm and 
675 nm ;
low(est) rate in, green and yellow / 550–600 nm ;

either
maximum rate = 0.9 cm3, at 675 nm / red
or
minimum rate = 0.2 cm3, at 550 nm / green ;� 3 marks

(c) divide the volumes by, five (minutes) / time ;� 1 mark
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6(a)

6(c)

6(b)

6(d)(i)

6(e)

6(d)(ii)

Q6 Mark scheme

(d)(i) to keep the light intensity the same ;
R temperature I ‘fair test’
A ‘control light intensity’ / ‘light intensity is a control(led) 
variable’� 1 mark

(d)(ii) to provide carbon dioxide / so carbon dioxide is not a 
limiting factor / so the only limiting factor is wavelength ; 
� 1 mark

(e) for, respiration / energy ;
I protein synthesis / growth / active transport
R produces energy
converted to sucrose ;
used to make, nectar / fruits ;
used to make, cellulose / lignin ;
used in cell walls ;
used to make, starch / oils / fats ;
I ‘makes food’, but A ‘stores food’ for 1 mark
storage ;
used to make, amino acids ;
used to make, chlorophyll ;� 3 marks



Your 
Mark

Select 
page

6(a)

6(c)

6(b)

6(d)(i)

6(e)

6(d)(ii)

QLOW

Q6 Mark scheme

(a) 6CO2 + 6H2O → C6H12O6 + 6O2 ;;
one mark for the correct chemical formulae
one mark for balancing the equation correctly
R word equation� 2 marks

(b) as wavelength increases, rate (of photosynthesis) 
decreases and increases ;
units must be used once in the answer
A volume of gas for rate

high rates in, blue and violet and red / 400–475 nm and 
675 nm ;
low(est) rate in, green and yellow / 550–600 nm ;

either
maximum rate = 0.9 cm3, at 675 nm / red
or
minimum rate = 0.2 cm3, at 550 nm / green ;� 3 marks

(c) divide the volumes by, five (minutes) / time ;� 1 mark



Your 
Mark

Select 
page

6(a)

6(c)

6(b)

6(d)(i)

6(e)

6(d)(ii)

Q6 Mark scheme

(a) 6CO2 + 6H2O → C6H12O6 + 6O2 ;;
one mark for the correct chemical formulae
one mark for balancing the equation correctly
R word equation� 2 marks

(b) as wavelength increases, rate (of photosynthesis) 
decreases and increases ;
units must be used once in the answer
A volume of gas for rate

high rates in, blue and violet and red / 400–475 nm and 
675 nm ;
low(est) rate in, green and yellow / 550–600 nm ;

either
maximum rate = 0.9 cm3, at 675 nm / red
or
minimum rate = 0.2 cm3, at 550 nm / green ;� 3 marks

(c) divide the volumes by, five (minutes) / time ;� 1 mark



Your 
Mark

Select 
page

6(a)

6(c)

6(b)

6(d)(i)

6(e)

6(d)(ii)

Q6 Mark scheme

(d)(i) to keep the light intensity the same ;
R temperature I ‘fair test’
A ‘control light intensity’ / ‘light intensity is a control(led) 
variable’� 1 mark

(d)(ii) to provide carbon dioxide / so carbon dioxide is not a 
limiting factor / so the only limiting factor is wavelength ; 
� 1 mark

(e) for, respiration / energy ;
I protein synthesis / growth / active transport
R produces energy
converted to sucrose ;
used to make, nectar / fruits ;
used to make, cellulose / lignin ;
used in cell walls ;
used to make, starch / oils / fats ;
I ‘makes food’, but A ‘stores food’ for 1 mark
storage ;
used to make, amino acids ;
used to make, chlorophyll ;� 3 marks
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Your 
Mark Q1 Mark scheme

(a) any 2 of :
comparisons must match

feature seedlings grown 
in light

seedlings grown 
in dark

height short(er) tall(er)

colour green yellow / light 
green

coleoptiles green / pink /
brown / short

white / pale pink /
brown / long

leaves two or three 
leaves / wider

one or two leaves

coleoptile / shoot /
stem

wide(er) narrow(er)

coleoptile / shoot /
stem

almost vertical /
upright

bent / AW

2 marks

(b)(i) 1 one table drawn with (ruled) lines;
2 column / row headings with units in the header only;
3 trials identified / numbered;
4 twelve measurements recorded in the appropriate light 
and dark conditions;
R if measurements recorded are inconsistent with the unit 
heading
5 all coleoptile lengths should be shorter than the total 
length;
6 majority of measurements are consistent with 
Supervisor’s range;

(b)(ii) any 2 of:
1 the seeds germinate in both light and dark;
2 light is needed for the leaves become green (as
chlorophyll is made / ora;
3 idea that seedlings grow longer (and thinner)
without light (because there is no light) / ora;� 2 marks

1(a)

1(b)(i)

1(b)(ii)

QHIGH



Select 
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Your 
Mark Q1 Mark scheme

(a) any 2 of :
comparisons must match

feature seedlings grown 
in light

seedlings grown 
in dark

height short(er) tall(er)

colour green yellow / light 
green

coleoptiles green / pink /
brown / short

white / pale pink /
brown / long

leaves two or three 
leaves / wider

one or two leaves

coleoptile / shoot /
stem

wide(er) narrow(er)

coleoptile / shoot /
stem

almost vertical /
upright

bent / AW

2 marks

(b)(i) 1 one table drawn with (ruled) lines;
2 column / row headings with units in the header only;
3 trials identified / numbered;
4 twelve measurements recorded in the appropriate light 
and dark conditions;
R if measurements recorded are inconsistent with the unit 
heading
5 all coleoptile lengths should be shorter than the total 
length;
6 majority of measurements are consistent with 
Supervisor’s range;

(b)(ii) any 2 of:
1 the seeds germinate in both light and dark;
2 light is needed for the leaves become green (as
chlorophyll is made / ora;
3 idea that seedlings grow longer (and thinner)
without light (because there is no light) / ora;� 2 marks

1(a)

1(b)(i)

1(b)(ii)
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page

Your 
Mark

1(c)(ii)

1(c)(iii)

1(c)(i)

1(d)(i)

1(d)(ii)

Q1 Mark scheme

(c)(i) add biuret reagent to the crushed seed / crushed seed and 
water (and observe the colour change);
R if heated� 1 mark

(c)(ii)

test reagent
results

seedlings grown 
in light

seedlings grown 
in dark

biuret purple purple

Benedict’s blue blue;

iodine blue-black blue-black;
� 2 marks

(c)(iii) (maize stores) starch and protein (reducing sugar);� 1 mark

(d)(i) any 6 of:
1 ref. to using same species / type / age of maize;
2 ref. to finding starting (dry) mass;
3 ref. to method of drying;
4 ref. to planting maize (grains) in soil / AW;
5 ref. to planting two sets of at least 100 maize / seeds;
6 ref. to keeping (both sets) in a warm room at / given 
°C / constant temperature;
7 one other valid detail of the method;
8 ref. to one set place in (constant) light / ref. to one set 
placed in (constant) dark;
9 ref to removing (10) seedlings (from each set) every two 
days for drying and weighing;
10 repeat and calculate the mean / average;� 6 marks

(d)(ii) water content in, seeds / seedlings, is variable;
for comparisons to be valid;� 1 mark
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page

Your 
Mark

1(c)(ii)

1(c)(iii)

1(c)(i)

1(d)(i)

1(d)(ii)

Q1 Mark scheme

(c)(i) add biuret reagent to the crushed seed / crushed seed and 
water (and observe the colour change);
R if heated� 1 mark

(c)(ii)

test reagent
results

seedlings grown 
in light

seedlings grown 
in dark

biuret purple purple

Benedict’s blue blue;

iodine blue-black blue-black;
� 2 marks

(c)(iii) (maize stores) starch and protein (reducing sugar);� 1 mark

(d)(i) any 6 of:
1 ref. to using same species / type / age of maize;
2 ref. to finding starting (dry) mass;
3 ref. to method of drying;
4 ref. to planting maize (grains) in soil / AW;
5 ref. to planting two sets of at least 100 maize / seeds;
6 ref. to keeping (both sets) in a warm room at / given 
°C / constant temperature;
7 one other valid detail of the method;
8 ref. to one set place in (constant) light / ref. to one set 
placed in (constant) dark;
9 ref to removing (10) seedlings (from each set) every two 
days for drying and weighing;
10 repeat and calculate the mean / average;� 6 marks

(d)(ii) water content in, seeds / seedlings, is variable;
for comparisons to be valid;� 1 mark
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page

Your 
Mark

1(c)(ii)

1(c)(iii)

1(c)(i)

1(d)(i)

1(d)(ii)

Q1 Mark scheme

(c)(i) add biuret reagent to the crushed seed / crushed seed and 
water (and observe the colour change);
R if heated� 1 mark

(c)(ii)

test reagent
results

seedlings grown 
in light

seedlings grown 
in dark

biuret purple purple

Benedict’s blue blue;

iodine blue-black blue-black;
� 2 marks

(c)(iii) (maize stores) starch and protein (reducing sugar);� 1 mark

(d)(i) any 6 of:
1 ref. to using same species / type / age of maize;
2 ref. to finding starting (dry) mass;
3 ref. to method of drying;
4 ref. to planting maize (grains) in soil / AW;
5 ref. to planting two sets of at least 100 maize / seeds;
6 ref. to keeping (both sets) in a warm room at / given 
°C / constant temperature;
7 one other valid detail of the method;
8 ref. to one set place in (constant) light / ref. to one set 
placed in (constant) dark;
9 ref to removing (10) seedlings (from each set) every two 
days for drying and weighing;
10 repeat and calculate the mean / average;� 6 marks

(d)(ii) water content in, seeds / seedlings, is variable;
for comparisons to be valid;� 1 mark
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Your 
Mark Q1 Mark scheme

(a) any 2 of :
comparisons must match

feature seedlings grown 
in light

seedlings grown 
in dark

height short(er) tall(er)

colour green yellow / light 
green

coleoptiles green / pink /
brown / short

white / pale pink /
brown / long

leaves two or three 
leaves / wider

one or two leaves

coleoptile / shoot /
stem

wide(er) narrow(er)

coleoptile / shoot /
stem

almost vertical /
upright

bent / AW

2 marks

(b)(i) 1 one table drawn with (ruled) lines;
2 column / row headings with units in the header only;
3 trials identified / numbered;
4 twelve measurements recorded in the appropriate light 
and dark conditions;
R if measurements recorded are inconsistent with the unit 
heading
5 all coleoptile lengths should be shorter than the total 
length;
6 majority of measurements are consistent with 
Supervisor’s range;

(b)(ii) any 2 of:
1 the seeds germinate in both light and dark;
2 light is needed for the leaves become green (as
chlorophyll is made / ora;
3 idea that seedlings grow longer (and thinner)
without light (because there is no light) / ora;� 2 marks

1(a)

1(b)(i)

1(b)(ii)

QMID
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Your 
Mark Q1 Mark scheme

(a) any 2 of :
comparisons must match

feature seedlings grown 
in light

seedlings grown 
in dark

height short(er) tall(er)

colour green yellow / light 
green

coleoptiles green / pink /
brown / short

white / pale pink /
brown / long

leaves two or three 
leaves / wider

one or two leaves

coleoptile / shoot /
stem

wide(er) narrow(er)

coleoptile / shoot /
stem

almost vertical /
upright

bent / AW

2 marks

(b)(i) 1 one table drawn with (ruled) lines;
2 column / row headings with units in the header only;
3 trials identified / numbered;
4 twelve measurements recorded in the appropriate light 
and dark conditions;
R if measurements recorded are inconsistent with the unit 
heading
5 all coleoptile lengths should be shorter than the total 
length;
6 majority of measurements are consistent with 
Supervisor’s range;

(b)(ii) any 2 of:
1 the seeds germinate in both light and dark;
2 light is needed for the leaves become green (as
chlorophyll is made / ora;
3 idea that seedlings grow longer (and thinner)
without light (because there is no light) / ora;� 2 marks

1(a)

1(b)(i)

1(b)(ii)



Select 
page

Your 
Mark

1(c)(ii)

1(c)(iii)

1(c)(i)

1(d)(i)

1(d)(ii)

Q1 Mark scheme

(c)(i) add biuret reagent to the crushed seed / crushed seed and 
water (and observe the colour change);
R if heated� 1 mark

(c)(ii)

test reagent
results

seedlings grown 
in light

seedlings grown 
in dark

biuret purple purple

Benedict’s blue blue;

iodine blue-black blue-black;
� 2 marks

(c)(iii) (maize stores) starch and protein (reducing sugar);� 1 mark

(d)(i) any 6 of:
1 ref. to using same species / type / age of maize;
2 ref. to finding starting (dry) mass;
3 ref. to method of drying;
4 ref. to planting maize (grains) in soil / AW;
5 ref. to planting two sets of at least 100 maize / seeds;
6 ref. to keeping (both sets) in a warm room at / given 
°C / constant temperature;
7 one other valid detail of the method;
8 ref. to one set place in (constant) light / ref. to one set 
placed in (constant) dark;
9 ref to removing (10) seedlings (from each set) every two 
days for drying and weighing;
10 repeat and calculate the mean / average;� 6 marks

(d)(ii) water content in, seeds / seedlings, is variable;
for comparisons to be valid;� 1 mark
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page

Your 
Mark

1(c)(ii)

1(c)(iii)

1(c)(i)

1(d)(i)

1(d)(ii)

Q1 Mark scheme

(c)(i) add biuret reagent to the crushed seed / crushed seed and 
water (and observe the colour change);
R if heated� 1 mark

(c)(ii)

test reagent
results

seedlings grown 
in light

seedlings grown 
in dark

biuret purple purple

Benedict’s blue blue;

iodine blue-black blue-black;
� 2 marks

(c)(iii) (maize stores) starch and protein (reducing sugar);� 1 mark

(d)(i) any 6 of:
1 ref. to using same species / type / age of maize;
2 ref. to finding starting (dry) mass;
3 ref. to method of drying;
4 ref. to planting maize (grains) in soil / AW;
5 ref. to planting two sets of at least 100 maize / seeds;
6 ref. to keeping (both sets) in a warm room at / given 
°C / constant temperature;
7 one other valid detail of the method;
8 ref. to one set place in (constant) light / ref. to one set 
placed in (constant) dark;
9 ref to removing (10) seedlings (from each set) every two 
days for drying and weighing;
10 repeat and calculate the mean / average;� 6 marks

(d)(ii) water content in, seeds / seedlings, is variable;
for comparisons to be valid;� 1 mark



Select 
page

Your 
Mark

1(c)(ii)

1(c)(iii)

1(c)(i)

1(d)(i)

1(d)(ii)

Q1 Mark scheme

(c)(i) add biuret reagent to the crushed seed / crushed seed and 
water (and observe the colour change);
R if heated� 1 mark

(c)(ii)

test reagent
results

seedlings grown 
in light

seedlings grown 
in dark

biuret purple purple

Benedict’s blue blue;

iodine blue-black blue-black;
� 2 marks

(c)(iii) (maize stores) starch and protein (reducing sugar);� 1 mark

(d)(i) any 6 of:
1 ref. to using same species / type / age of maize;
2 ref. to finding starting (dry) mass;
3 ref. to method of drying;
4 ref. to planting maize (grains) in soil / AW;
5 ref. to planting two sets of at least 100 maize / seeds;
6 ref. to keeping (both sets) in a warm room at / given 
°C / constant temperature;
7 one other valid detail of the method;
8 ref. to one set place in (constant) light / ref. to one set 
placed in (constant) dark;
9 ref to removing (10) seedlings (from each set) every two 
days for drying and weighing;
10 repeat and calculate the mean / average;� 6 marks

(d)(ii) water content in, seeds / seedlings, is variable;
for comparisons to be valid;� 1 mark



Select 
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Your 
Mark

1(a)

1(b)(i)

1(b)(ii)

Q1 Mark scheme

(a) any 2 of :
comparisons must match

feature seedlings grown 
in light

seedlings grown 
in dark

height short(er) tall(er)

colour green yellow / light 
green

coleoptiles green / pink /
brown / short

white / pale pink /
brown / long

leaves two or three 
leaves / wider

one or two leaves

coleoptile / shoot /
stem

wide(er) narrow(er)

coleoptile / shoot /
stem

almost vertical /
upright

bent / AW

� 2 marks

(b)(i) 1 one table drawn with (ruled) lines;
2 column / row headings with units in the header only;
3 trials identified / numbered;
4 twelve measurements recorded in the appropriate light 
and dark conditions;
R if measurements recorded are inconsistent with the unit 
heading
5 all coleoptile lengths should be shorter than the total 
length;
6 majority of measurements are consistent with 
Supervisor’s range;

(b)(ii) any 2 of:
1 the seeds germinate in both light and dark;
2 light is needed for the leaves become green (as
chlorophyll is made / ora;
3 idea that seedlings grow longer (and thinner)
without light (because there is no light) / ora;� 2 marks

QLOW
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page

Your 
Mark

1(a)

1(b)(i)

1(b)(ii)

Q1 Mark scheme

(a) any 2 of :
comparisons must match

feature seedlings grown 
in light

seedlings grown 
in dark

height short(er) tall(er)

colour green yellow / light 
green

coleoptiles green / pink /
brown / short

white / pale pink /
brown / long

leaves two or three 
leaves / wider

one or two leaves

coleoptile / shoot /
stem

wide(er) narrow(er)

coleoptile / shoot /
stem

almost vertical /
upright

bent / AW

� 2 marks

(b)(i) 1 one table drawn with (ruled) lines;
2 column / row headings with units in the header only;
3 trials identified / numbered;
4 twelve measurements recorded in the appropriate light 
and dark conditions;
R if measurements recorded are inconsistent with the unit 
heading
5 all coleoptile lengths should be shorter than the total 
length;
6 majority of measurements are consistent with 
Supervisor’s range;

(b)(ii) any 2 of:
1 the seeds germinate in both light and dark;
2 light is needed for the leaves become green (as
chlorophyll is made / ora;
3 idea that seedlings grow longer (and thinner)
without light (because there is no light) / ora;� 2 marks



Select 
page

Your 
Mark

1(c)(ii)

1(c)(iii)

1(c)(i)

1(d)(i)

1(d)(ii)

Q1 Mark scheme

(c)(i) add biuret reagent to the crushed seed / crushed seed and 
water (and observe the colour change);
R if heated� 1 mark

(c)(ii)

test reagent
results

seedlings grown 
in light

seedlings grown 
in dark

biuret purple purple

Benedict’s blue blue;

iodine blue-black blue-black;
� 2 marks

(c)(iii) (maize stores) starch and protein (reducing sugar);� 1 mark

(d)(i) any 6 of:
1 ref. to using same species / type / age of maize;
2 ref. to finding starting (dry) mass;
3 ref. to method of drying;
4 ref. to planting maize (grains) in soil / AW;
5 ref. to planting two sets of at least 100 maize / seeds;
6 ref. to keeping (both sets) in a warm room at / given 
°C / constant temperature;
7 one other valid detail of the method;
8 ref. to one set place in (constant) light / ref. to one set 
placed in (constant) dark;
9 ref to removing (10) seedlings (from each set) every two 
days for drying and weighing;
10 repeat and calculate the mean / average;� 6 marks

(d)(ii) water content in, seeds / seedlings, is variable;
for comparisons to be valid;� 1 mark



Select 
page

Your 
Mark

1(c)(ii)

1(c)(iii)

1(c)(i)

1(d)(i)

1(d)(ii)

Q1 Mark scheme

(c)(i) add biuret reagent to the crushed seed / crushed seed and 
water (and observe the colour change);
R if heated� 1 mark

(c)(ii)

test reagent
results

seedlings grown 
in light

seedlings grown 
in dark

biuret purple purple

Benedict’s blue blue;

iodine blue-black blue-black;
� 2 marks

(c)(iii) (maize stores) starch and protein (reducing sugar);� 1 mark

(d)(i) any 6 of:
1 ref. to using same species / type / age of maize;
2 ref. to finding starting (dry) mass;
3 ref. to method of drying;
4 ref. to planting maize (grains) in soil / AW;
5 ref. to planting two sets of at least 100 maize / seeds;
6 ref. to keeping (both sets) in a warm room at / given 
°C / constant temperature;
7 one other valid detail of the method;
8 ref. to one set place in (constant) light / ref. to one set 
placed in (constant) dark;
9 ref to removing (10) seedlings (from each set) every two 
days for drying and weighing;
10 repeat and calculate the mean / average;� 6 marks

(d)(ii) water content in, seeds / seedlings, is variable;
for comparisons to be valid;� 1 mark



Select 
page

Your 
Mark

1(c)(ii)

1(c)(iii)

1(c)(i)

1(d)(i)

1(d)(ii)

Q1 Mark scheme

(c)(i) add biuret reagent to the crushed seed / crushed seed and 
water (and observe the colour change);
R if heated� 1 mark

(c)(ii)

test reagent
results

seedlings grown 
in light

seedlings grown 
in dark

biuret purple purple

Benedict’s blue blue;

iodine blue-black blue-black;
2 marks

(c)(iii) (maize stores) starch and protein (reducing sugar);� 1 mark

(d)(i) any 6 of:
1 ref. to using same species / type / age of maize;
2 ref. to finding starting (dry) mass;
3 ref. to method of drying;
4 ref. to planting maize (grains) in soil / AW;
5 ref. to planting two sets of at least 100 maize / seeds;
6 ref. to keeping (both sets) in a warm room at / given 
°C / constant temperature;
7 one other valid detail of the method;
8 ref. to one set place in (constant) light / ref. to one set 
placed in (constant) dark;
9 ref to removing (10) seedlings (from each set) every two 
days for drying and weighing;
10 repeat and calculate the mean / average;� 6 marks

(d)(ii) water content in, seeds / seedlings, is variable;
for comparisons to be valid;� 1 mark
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Your 
Mark

2(a)(i)

2(a)(ii)

2(a)(iii)

2(a)(iv)

2(b)(ii)

2(b)(i)

2(c)(i)

2(c)(ii)

QHIGH

Q2 Mark scheme

(a)(i) 94;
134;� 2 marks

(a)(ii) same time / 2 minutes for whole exercise;
same time / 10 minutes for rest between exercises;
same rate / every 2 seconds for each jump;
equal numbers of male and female students;
idea of same students in each exercise;� 2 marks

(a)(iii) to allow pulse rate to recover / return to normal / resting 
(before doing another exercise);
so the effect of the two exercises can be compared;

1 mark

(a)(iv) variable effect on results

idea of effort put into 
exercise

more effort would make 
pulse rate increase more

idea of fitness pulse would increase less 
for fitter students

2 marks



Select 
page

Your 
Mark

2(a)(i)

2(a)(ii)

2(a)(iii)

2(a)(iv)

2(b)(ii)

2(b)(i)

2(c)(i)

2(c)(ii)

Q2 Mark scheme

(b)(i) A(xes) – labelled with units on y axis;
S(cale) – suitable even linear scale and plots to fill more
than half of the printed grid;
P(lot) – all points plotted accurately ±½ square;
B(ars) – have a gap between each component;
R if line graph drawn

(b)(ii) any 1 of:
(s) exercise increases heart / pulse rate;
I ref. to resting pulses rate
(s) idea that the more intense the exercise the more
increase in heart / pulse rate;

any 1 from
(d) jumping without moving arms shows greater increase
in males than females;
(d) jumping and moving arms shows greater increase in
females than males;� 2 marks

(c)(i) drawing of cross section of artery
O(utline) – single clear lines and without shading;
S(ize) – occupies at least half of the space provided;
D (detail) to show at least 2 layers and wavy lining;�3 marks

(c)(ii) diameter of lumen = 47 (±1) mm;
diameter of drawing = X ± 1 mm;
correct magnification;� 3 marks
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Your 
Mark

2(a)(i)

2(a)(ii)

2(a)(iii)

2(a)(iv)

2(b)(ii)

2(b)(i)

2(c)(i)

2(c)(ii)

Q2 Mark scheme

(b)(i) A(xes) – labelled with units on y axis;
S(cale) – suitable even linear scale and plots to fill more
than half of the printed grid;
P(lot) – all points plotted accurately ±½ square;
B(ars) – have a gap between each component;
R if line graph drawn

(b)(ii) any 1 of:
(s) exercise increases heart / pulse rate;
I ref. to resting pulses rate
(s) idea that the more intense the exercise the more
increase in heart / pulse rate;

any 1 from
(d) jumping without moving arms shows greater increase
in males than females;
(d) jumping and moving arms shows greater increase in
females than males;� 2 marks

(c)(i) drawing of cross section of artery
O(utline) – single clear lines and without shading;
S(ize) – occupies at least half of the space provided;
D (detail) to show at least 2 layers and wavy lining;�3 marks

(c)(ii) diameter of lumen = 47 (±1) mm;
diameter of drawing = X ± 1 mm;
correct magnification;� 3 marks



Select 
page

Your 
Mark

2(a)(i)

2(a)(ii)

2(a)(iii)

2(a)(iv)

2(b)(ii)

2(b)(i)

2(c)(i)

2(c)(ii)

Q2 Mark scheme

(b)(i) A(xes) – labelled with units on y axis;
S(cale) – suitable even linear scale and plots to fill more
than half of the printed grid;
P(lot) – all points plotted accurately ±½ square;
B(ars) – have a gap between each component;
R if line graph drawn

(b)(ii) any 1 of:
(s) exercise increases heart / pulse rate;
I ref. to resting pulses rate
(s) idea that the more intense the exercise the more
increase in heart / pulse rate;

any 1 from
(d) jumping without moving arms shows greater increase
in males than females;
(d) jumping and moving arms shows greater increase in
females than males;� 2 marks

(c)(i) drawing of cross section of artery
O(utline) – single clear lines and without shading;
S(ize) – occupies at least half of the space provided;
D (detail) to show at least 2 layers and wavy lining;�3 marks

(c)(ii) diameter of lumen = 47 (±1) mm;
diameter of drawing = X ± 1 mm;
correct magnification;� 3 marks
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Mark

2(a)(i)

2(a)(ii)

2(a)(iii)

2(a)(iv)

2(b)(ii)

2(b)(i)

2(c)(i)

2(c)(ii)

QMID

Q2 Mark scheme

(a)(i) 94;
134;� 2 marks

(a)(ii) same time / 2 minutes for whole exercise;
same time / 10 minutes for rest between exercises;
same rate / every 2 seconds for each jump;
equal numbers of male and female students;
idea of same students in each exercise;� 2 marks

(a)(iii) to allow pulse rate to recover / return to normal / resting 
(before doing another exercise);
so the effect of the two exercises can be compared;
� 1 mark

(a)(iv) variable effect on results

idea of effort put into 
exercise

more effort would make 
pulse rate increase more

idea of fitness pulse would increase less 
for fitter students

� 2 marks
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Your 
Mark

2(a)(i)

2(a)(ii)

2(a)(iii)

2(a)(iv)

2(b)(ii)

2(b)(i)

2(c)(i)

2(c)(ii)

Q2 Mark scheme

(b)(i) A(xes) – labelled with units on y axis;
S(cale) – suitable even linear scale and plots to fill more
than half of the printed grid;
P(lot) – all points plotted accurately ±½ square;
B(ars) – have a gap between each component;
R if line graph drawn

(b)(ii) any 1 of:
(s) exercise increases heart / pulse rate;
I ref. to resting pulses rate
(s) idea that the more intense the exercise the more
increase in heart / pulse rate;

any 1 from
(d) jumping without moving arms shows greater increase
in males than females;
(d) jumping and moving arms shows greater increase in
females than males;� 2 marks

(c)(i) drawing of cross section of artery
O(utline) – single clear lines and without shading;
S(ize) – occupies at least half of the space provided;
D (detail) to show at least 2 layers and wavy lining;�3 marks

(c)(ii) diameter of lumen = 47 (±1) mm;
diameter of drawing = X ± 1 mm;
correct magnification;� 3 marks
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Mark

2(a)(i)

2(a)(ii)

2(a)(iii)

2(a)(iv)

2(b)(ii)

2(b)(i)

2(c)(i)

2(c)(ii)

Q2 Mark scheme

(b)(i) A(xes) – labelled with units on y axis;
S(cale) – suitable even linear scale and plots to fill more
than half of the printed grid;
P(lot) – all points plotted accurately ±½ square;
B(ars) – have a gap between each component;
R if line graph drawn

(b)(ii) any 1 of:
(s) exercise increases heart / pulse rate;
I ref. to resting pulses rate
(s) idea that the more intense the exercise the more
increase in heart / pulse rate;

any 1 from
(d) jumping without moving arms shows greater increase
in males than females;
(d) jumping and moving arms shows greater increase in
females than males;� 2 marks

(c)(i) drawing of cross section of artery
O(utline) – single clear lines and without shading;
S(ize) – occupies at least half of the space provided;
D (detail) to show at least 2 layers and wavy lining;�3 marks

(c)(ii) diameter of lumen = 47 (±1) mm;
diameter of drawing = X ± 1 mm;
correct magnification;� 3 marks
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Mark

2(a)(i)

2(a)(ii)

2(a)(iii)

2(a)(iv)

2(b)(ii)

2(b)(i)

2(c)(i)

2(c)(ii)

Q2 Mark scheme

(b)(i) A(xes) – labelled with units on y axis;
S(cale) – suitable even linear scale and plots to fill more
than half of the printed grid;
P(lot) – all points plotted accurately ±½ square;
B(ars) – have a gap between each component;
R if line graph drawn

(b)(ii) any 1 of:
(s) exercise increases heart / pulse rate;
I ref. to resting pulses rate
(s) idea that the more intense the exercise the more
increase in heart / pulse rate;

any 1 from
(d) jumping without moving arms shows greater increase
in males than females;
(d) jumping and moving arms shows greater increase in
females than males;� 2 marks

(c)(i) drawing of cross section of artery
O(utline) – single clear lines and without shading;
S(ize) – occupies at least half of the space provided;
D (detail) to show at least 2 layers and wavy lining;�3 marks

(c)(ii) diameter of lumen = 47 (±1) mm;
diameter of drawing = X ± 1 mm;
correct magnification;� 3 marks
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Mark

2(a)(i)

2(a)(ii)

2(a)(iii)

2(a)(iv)

2(b)(ii)

2(b)(i)

2(c)(i)

2(c)(ii)

QLOW

Q2 Mark scheme

(a)(i) 94;
134;� 2 marks

(a)(ii) same time / 2 minutes for whole exercise;
same time / 10 minutes for rest between exercises;
same rate / every 2 seconds for each jump;
equal numbers of male and female students;
idea of same students in each exercise;� 2 marks

(a)(iii) to allow pulse rate to recover / return to normal / resting 
(before doing another exercise);
so the effect of the two exercises can be compared;
� 1 mark

(a)(iv) variable effect on results

idea of effort put into 
exercise

more effort would make 
pulse rate increase more

idea of fitness pulse would increase less 
for fitter students

� 2 marks
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Your 
Mark

2(a)(i)

2(a)(ii)

2(a)(iii)

2(a)(iv)

2(b)(ii)

2(b)(i)

2(c)(i)

2(c)(ii)

Q2 Mark scheme

(b)(i) A(xes) – labelled with units on y axis;
S(cale) – suitable even linear scale and plots to fill more
than half of the printed grid;
P(lot) – all points plotted accurately ±½ square;
B(ars) – have a gap between each component;
R if line graph drawn

(b)(ii) any 1 of:
(s) exercise increases heart / pulse rate;
I ref. to resting pulses rate
(s) idea that the more intense the exercise the more
increase in heart / pulse rate;

any 1 from
(d) jumping without moving arms shows greater increase
in males than females;
(d) jumping and moving arms shows greater increase in
females than males;� 2 marks

(c)(i) drawing of cross section of artery
O(utline) – single clear lines and without shading;
S(ize) – occupies at least half of the space provided;
D (detail) to show at least 2 layers and wavy lining;�3 marks

(c)(ii) diameter of lumen = 47 (±1) mm;
diameter of drawing = X ± 1 mm;
correct magnification;� 3 marks
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Mark

2(a)(i)

2(a)(ii)

2(a)(iii)

2(a)(iv)

2(b)(ii)

2(b)(i)

2(c)(i)

2(c)(ii)

Q2 Mark scheme

(b)(i) A(xes) – labelled with units on y axis;
S(cale) – suitable even linear scale and plots to fill more
than half of the printed grid;
P(lot) – all points plotted accurately ±½ square;
B(ars) – have a gap between each component;
R if line graph drawn

(b)(ii) any 1 of:
(s) exercise increases heart / pulse rate;
I ref. to resting pulses rate
(s) idea that the more intense the exercise the more
increase in heart / pulse rate;

any 1 from
(d) jumping without moving arms shows greater increase
in males than females;
(d) jumping and moving arms shows greater increase in
females than males;� 2 marks

(c)(i) drawing of cross section of artery
O(utline) – single clear lines and without shading;
S(ize) – occupies at least half of the space provided;
D (detail) to show at least 2 layers and wavy lining;�3 marks

(c)(ii) diameter of lumen = 47 (±1) mm;
diameter of drawing = X ± 1 mm;
correct magnification;� 3 marks
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Mark

2(a)(i)

2(a)(ii)

2(a)(iii)

2(a)(iv)

2(b)(ii)

2(b)(i)

2(c)(i)

2(c)(ii)

Q2 Mark scheme

(b)(i) A(xes) – labelled with units on y axis;
S(cale) – suitable even linear scale and plots to fill more
than half of the printed grid;
P(lot) – all points plotted accurately ±½ square;
B(ars) – have a gap between each component;
R if line graph drawn

(b)(ii) any 1 of:
(s) exercise increases heart / pulse rate;
I ref. to resting pulses rate
(s) idea that the more intense the exercise the more
increase in heart / pulse rate;

any 1 from
(d) jumping without moving arms shows greater increase
in males than females;
(d) jumping and moving arms shows greater increase in
females than males;� 2 marks

(c)(i) drawing of cross section of artery
O(utline) – single clear lines and without shading;
S(ize) – occupies at least half of the space provided;
D (detail) to show at least 2 layers and wavy lining;�3 marks

(c)(ii) diameter of lumen = 47 (±1) mm;
diameter of drawing = X ± 1 mm;
correct magnification;� 3 marks



Cambridge Assessment International Education 
The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA, United Kingdom 
t: +44 1223 553554
e: info@cambridgeinternational.org    www.cambridgeinternational.org 

Copyright © UCLES September 2017 

mailto:info@cie.org.uk
http://www.cie.org.uk/


Version 2.0 

Interactive Example Candidate Responses 
Paper 6 (May / June 2016), Question 1 

Cambridge IGCSE™ 
Biology 0610 



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 2017 
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/


Select 
page

Your 
Mark

1(a)(i)

1(a)(ii)

1(b)(i)

1(b)(ii)

Q1 Mark scheme

(a)(i) length: 30 (mm)
width: 10 (mm)
height: 10 (mm) ;� 1 mark

(a)(ii) 1 table drawn with rows or columns ;
I graphs
2 table drawn with cells for at least 6 bubble readings and 
3 means;
3 appropriate column headings with units
R if units given in cells instead of header
(number of) bubbles per (or in) 3 minutes / min or (number 
of) bubbles / minute or min

+
potato / piece of potato / piece / tube

+
slice / stick and 1 or 2

+
mean / average (number of bubbles per 3 min (or per 1 min) ;
4 correct tally results recorded ;
5 correct mean / average calculated for each potato piece ;

5 marks

(b)(i) prevents leakage of oxygen / all oxygen collected;
A gas / air / bubbles
can observe reaction / bubbles as soon as it starts / AW;
I no air / oxygen can enter tube
I “quicker” unqualified for mp 2� 1 mark

(b)(ii) prevents leakage of oxygen / all oxygen collected ;
A gas / air / bubbles
I loose bung could come out / no gas from outside enters 
the tube
I fair test comments
increases accuracy / results will be comparable / consistent / 
reliable / valid;
allow a pressure to build up / bubbles to form;� 2 marks

QHIGH



Select 
page

Your 
Mark Q1 Mark scheme

(a)(i) length: 30 (mm)
width: 10 (mm)
height: 10 (mm) ;� 1 mark

(a)(ii) 1 table drawn with rows or columns ;
I graphs
2 table drawn with cells for at least 6 bubble readings and 
3 means;
3 appropriate column headings with units
R if units given in cells instead of header
(number of) bubbles per (or in) 3 minutes / min or (number 
of) bubbles / minute or min

+
potato / piece of potato / piece / tube

+
slice / stick and 1 or 2

+
mean / average (number of bubbles per 3 min (or per 1 min) ;
4 correct tally results recorded ;
5 correct mean / average calculated for each potato piece ;

5 marks

(b)(i) prevents leakage of oxygen / all oxygen collected;
A gas / air / bubbles
can observe reaction / bubbles as soon as it starts / AW;
I no air / oxygen can enter tube
I “quicker” unqualified for mp 2� 1 mark

(b)(ii) prevents leakage of oxygen / all oxygen collected ;
A gas / air / bubbles
I loose bung could come out / no gas from outside enters 
the tube
I fair test comments
increases accuracy / results will be comparable / consistent / 
reliable / valid;
allow a pressure to build up / bubbles to form;� 2 marks

1(a)(i)

1(a)(ii)

1(b)(i)

1(b)(ii)



Select 
page

Your 
Mark Q1 Mark scheme

(a)(i) length: 30 (mm)
width: 10 (mm)
height: 10 (mm) ;� 1 mark

(a)(ii) 1 table drawn with rows or columns ;
I graphs
2 table drawn with cells for at least 6 bubble readings and 
3 means;
3 appropriate column headings with units
R if units given in cells instead of header
(number of) bubbles per (or in) 3 minutes / min or (number 
of) bubbles / minute or min

+
potato / piece of potato / piece / tube

+
slice / stick and 1 or 2

+
mean / average (number of bubbles per 3 min (or per 1 min) ;
4 correct tally results recorded ;
5 correct mean / average calculated for each potato piece ;

5 marks

(b)(i) prevents leakage of oxygen / all oxygen collected;
A gas / air / bubbles
can observe reaction / bubbles as soon as it starts / AW;
I no air / oxygen can enter tube
I “quicker” unqualified for mp 2� 1 mark

(b)(ii) prevents leakage of oxygen / all oxygen collected ;
A gas / air / bubbles
I loose bung could come out / no gas from outside enters 
the tube
I fair test comments
increases accuracy / results will be comparable / consistent / 
reliable / valid;
allow a pressure to build up / bubbles to form;� 2 marks

1(a)(i)

1(a)(ii)

1(b)(i)

1(b)(ii)
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Your 
Mark

1(d)(i)

1(d)(ii)

1(c)(iii)

1(c)(ii)

1(c)(i)

Q1 Mark scheme

(c)(i) catalase produces more bubbles when it is active / ora;
A as number of bubbles increases the activity of the 
catalase increases / positive correlation
the lower the percentage of alcohol (used for soaking) the 
more bubbles are produced / AW / ora;
need not refer to catalase (more bubbles means more 
activity)
the higher the percentage of alcohol used the lower the 
activity of the catalase / ora;� 1 mark

(c)(ii) B has more catalase activity / bubbles, A has least activity / 
bubbles;
I restatement of results (number of bubbles from each 
piece of potato)
A B more, C medium and A fewer bubbles / AW� 1 mark

(c)(iii) number 4 or less than 4 ;
A no bubbles / none / zero� 1 mark
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Mark

1(d)(i)

1(d)(ii)

1(c)(iii)

1(c)(ii)

1(c)(i)

Q1 Mark scheme

(d)(i) variable must match control given

variable controlled by

hydrogen peroxide (volume / 
concentration).

measured 10 cm3 or used 
same strength solution;

Potato (size / length / 
volume / surface area / 
type of potato sample of 
potato);

same dimensions used 
for each piece / / 30 mm × 
5 mm × 10 mm or pieces 
cut from same potato / type 
of potato;

time for measuring bubbles ; counted for 3 min for each 
piece

time of soaking in alcohol; same time / 24 hours for 
each piece;

2 marks

(d)(ii) method must match the error. 1 mark for error, 1 mark for 
method.

source of error method of reducing error

bubbles are all different 
sizes;

measure the volume
use a gas syringe / collect in 
a measuring cylinder / AVP;

bubbles difficult to count ; use a (tally) counter / 
method of collecting the 
gas / measure the volume / 
use 2 people / repeat for 
reliability / AW;

setting up and starting 
time;

use 2 people;

2 marks
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Mark

1(e)

1(d)(v)

1(d)(iv)

1(d)(iii)

1(f)(i)

1(f)(ii)

1(f)(iii)

Q1 Mark scheme

(d)(iii) size / mass / volume / of the slices or type / age of potato, 
may not be equal ;
surface area is different / quantity of available catalase is 
different / AW ;� 2 marks

(d)(iv) use exactly the same procedure / do the same / repeat / 
AW / or description of original method;
I use boiled potato / boiled catalase / repeat without potato / 
use water instead of hydrogen peroxide / use liver or yeast / 
use glass beads
except soak potato in water (and not ethanol) / use 0% 
alcohol / without alcohol / use untreated potato / AW;
� 2 marks

(d)(v) same or greater number of bubbles than 2% alcohol / B / 
figures quoted (11–18) ( mean of 14.5+) / more bubbles as 
more gas produced / most number of bubbles;� 1 mark

(e) keep away from flames / heat source ;
wear goggles / safety glasses:
A use a water bath when heating ethanol
wear gloves;
wear lab coat;
use tongs / AW;� 1 mark

(f)(i) 280;� 1 mark

(f)(ii) A axes labelled
even scale;
y-axis: ( mean) reaction time / ms
x-axis: before drinking alcohol and after drinking alcohol /
before and after / r key given
x-axis labels approximately under each bar
P both plots accurate ±½ small square ;
C columns not touching
R superimposed columns
of same width
columns at least half the grid on y-axis;� 3 marks

(f)(iii) 220–350 (milliseconds) ;� 1 mark
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Your 
Mark

1(e)

1(d)(v)

1(d)(iv)

1(d)(iii)

1(f)(i)

1(f)(ii)

1(f)(iii)

Q1 Mark scheme

(d)(iii) size / mass / volume / of the slices or type / age of potato, 
may not be equal ;
surface area is different / quantity of available catalase is 
different / AW ;� 2 marks

(d)(iv) use exactly the same procedure / do the same / repeat / 
AW / or description of original method;
I use boiled potato / boiled catalase / repeat without potato / 
use water instead of hydrogen peroxide / use liver or yeast / 
use glass beads
except soak potato in water (and not ethanol) / use 0% 
alcohol / without alcohol / use untreated potato / AW;
� 2 marks

(d)(v) same or greater number of bubbles than 2% alcohol / B / 
figures quoted (11–18) ( mean of 14.5+) / more bubbles as 
more gas produced / most number of bubbles;� 1 mark

(e) keep away from flames / heat source ;
wear goggles / safety glasses:
A use a water bath when heating ethanol
wear gloves;
wear lab coat;
use tongs / AW;� 1 mark

(f)(i) 280;� 1 mark

(f)(ii) A axes labelled
even scale;
y-axis: ( mean) reaction time / ms
x-axis: before drinking alcohol and after drinking alcohol /
before and after / r key given
x-axis labels approximately under each bar
P both plots accurate ±½ small square ;
C columns not touching
R superimposed columns
of same width
columns at least half the grid on y-axis;� 3 marks

(f)(iii) 220–350 (milliseconds) ;� 1 mark
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page

Your 
Mark

1(e)

1(d)(v)

1(d)(iv)

1(d)(iii)

1(f)(i)

1(f)(ii)

1(f)(iii)

Q1 Mark scheme

(d)(iii) size / mass / volume / of the slices or type / age of potato, 
may not be equal ;
surface area is different / quantity of available catalase is 
different / AW ;� 2 marks

(d)(iv) use exactly the same procedure / do the same / repeat / 
AW / or description of original method;
I use boiled potato / boiled catalase / repeat without potato / 
use water instead of hydrogen peroxide / use liver or yeast / 
use glass beads
except soak potato in water (and not ethanol) / use 0% 
alcohol / without alcohol / use untreated potato / AW;
� 2 marks

(d)(v) same or greater number of bubbles than 2% alcohol / B / 
figures quoted (11–18) ( mean of 14.5+) / more bubbles as 
more gas produced / most number of bubbles;� 1 mark

(e) keep away from flames / heat source ;
wear goggles / safety glasses:
A use a water bath when heating ethanol
wear gloves;
wear lab coat;
use tongs / AW;� 1 mark

(f)(i) 280;� 1 mark

(f)(ii) A axes labelled
even scale;
y-axis: ( mean) reaction time / ms
x-axis: before drinking alcohol and after drinking alcohol /
before and after / r key given
x-axis labels approximately under each bar
P both plots accurate ±½ small square ;
C columns not touching
R superimposed columns
of same width
columns at least half the grid on y-axis;� 3 marks

(f)(iii) 220–350 (milliseconds) ;� 1 mark
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Your 
Mark

1(a)(i)

1(a)(ii)

1(b)(i)

1(b)(ii)

QMID

Q1 Mark scheme

(a)(i) length: 30 (mm)
width: 10 (mm)
height: 10 (mm) ;� 1 mark

(a)(ii) 1 table drawn with rows or columns ;
I graphs
2 table drawn with cells for at least 6 bubble readings and 
3 means;
3 appropriate column headings with units
R if units given in cells instead of header
(number of) bubbles per (or in) 3 minutes / min or (number 
of) bubbles / minute or min

+
potato / piece of potato / piece / tube

+
slice / stick and 1 or 2

+
mean / average (number of bubbles per 3 min (or per 1 min) ;
4 correct tally results recorded ;
5 correct mean / average calculated for each potato piece ;

5 marks

(b)(i) prevents leakage of oxygen / all oxygen collected;
A gas / air / bubbles
can observe reaction / bubbles as soon as it starts / AW;
I no air / oxygen can enter tube
I “quicker” unqualified for mp 2� 1 mark

(b)(ii) prevents leakage of oxygen / all oxygen collected ;
A gas / air / bubbles
I loose bung could come out / no gas from outside enters 
the tube
I fair test comments
increases accuracy / results will be comparable / consistent / 
reliable / valid;
allow a pressure to build up / bubbles to form;� 2 marks



Select 
page

Your 
Mark

1(a)(i)

1(a)(ii)

1(b)(i)

1(b)(ii)

Q1 Mark scheme

(a)(i) length: 30 (mm)
width: 10 (mm)
height: 10 (mm) ;� 1 mark

(a)(ii) 1 table drawn with rows or columns ;
I graphs
2 table drawn with cells for at least 6 bubble readings and 
3 means;
3 appropriate column headings with units
R if units given in cells instead of header
(number of) bubbles per (or in) 3 minutes / min or (number 
of) bubbles / minute or min

+
potato / piece of potato / piece / tube

+
slice / stick and 1 or 2

+
mean / average (number of bubbles per 3 min (or per 1 min) ;
4 correct tally results recorded ;
5 correct mean / average calculated for each potato piece ;

5 marks

(b)(i) prevents leakage of oxygen / all oxygen collected;
A gas / air / bubbles
can observe reaction / bubbles as soon as it starts / AW;
I no air / oxygen can enter tube
I “quicker” unqualified for mp 2� 1 mark

(b)(ii) prevents leakage of oxygen / all oxygen collected ;
A gas / air / bubbles
I loose bung could come out / no gas from outside enters 
the tube
I fair test comments
increases accuracy / results will be comparable / consistent / 
reliable / valid;
allow a pressure to build up / bubbles to form;� 2 marks



Select 
page

Your 
Mark

1(a)(i)

1(a)(ii)

1(b)(i)

1(b)(ii)

Q1 Mark scheme

(a)(i) length: 30 (mm)
width: 10 (mm)
height: 10 (mm) ;� 1 mark

(a)(ii) 1 table drawn with rows or columns ;
I graphs
2 table drawn with cells for at least 6 bubble readings and 
3 means;
3 appropriate column headings with units
R if units given in cells instead of header
(number of) bubbles per (or in) 3 minutes / min or (number 
of) bubbles / minute or min

+
potato / piece of potato / piece / tube

+
slice / stick and 1 or 2

+
mean / average (number of bubbles per 3 min (or per 1 min) ;
4 correct tally results recorded ;
5 correct mean / average calculated for each potato piece ;

5 marks

(b)(i) prevents leakage of oxygen / all oxygen collected;
A gas / air / bubbles
can observe reaction / bubbles as soon as it starts / AW;
I no air / oxygen can enter tube
I “quicker” unqualified for mp 2� 1 mark

(b)(ii) prevents leakage of oxygen / all oxygen collected ;
A gas / air / bubbles
I loose bung could come out / no gas from outside enters 
the tube
I fair test comments
increases accuracy / results will be comparable / consistent / 
reliable / valid;
allow a pressure to build up / bubbles to form;� 2 marks



Select 
page

Your 
Mark

1(d)(i)

1(d)(ii)

1(c)(iii)

1(c)(ii)

1(c)(i)

Q1 Mark scheme

(c)(i) catalase produces more bubbles when it is active / ora;
A as number of bubbles increases the activity of the 
catalase increases / positive correlation
the lower the percentage of alcohol (used for soaking) the 
more bubbles are produced / AW / ora;
need not refer to catalase (more bubbles means more 
activity)
the higher the percentage of alcohol used the lower the 
activity of the catalase / ora;� 1 mark

(c)(ii) B has more catalase activity / bubbles, A has least activity / 
bubbles;
I restatement of results (number of bubbles from each 
piece of potato)
A B more, C medium and A fewer bubbles / AW� 1 mark

(c)(iii) number 4 or less than 4 ;
A no bubbles / none / zero� 1 mark
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Your 
Mark

1(d)(i)

1(d)(ii)

1(c)(iii)

1(c)(ii)

1(c)(i)

Q1 Mark scheme

(d)(i) variable must match control given

variable controlled by

hydrogen peroxide (volume / 
concentration).

measured 10 cm3 or used 
same strength solution;

Potato (size / length / 
volume / surface area / 
type of potato sample of 
potato);

same dimensions used 
for each piece / / 30 mm × 
5 mm × 10 mm or pieces 
cut from same potato / type 
of potato;

time for measuring bubbles ; counted for 3 min for each 
piece

time of soaking in alcohol; same time / 24 hours for 
each piece;

2 marks

(d)(ii) method must match the error. 1 mark for error, 1 mark for 
method.

source of error method of reducing error

bubbles are all different 
sizes;

measure the volume
use a gas syringe / collect in 
a measuring cylinder / AVP;

bubbles difficult to count ; use a (tally) counter / 
method of collecting the 
gas / measure the volume / 
use 2 people / repeat for 
reliability / AW;

setting up and starting 
time;

use 2 people;

2 marks
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Your 
Mark

1(e)

1(d)(v)

1(d)(iv)

1(d)(iii)

1(f)(i)

1(f)(ii)

1(f)(iii)

Q1 Mark scheme

(d)(iii) size / mass / volume / of the slices or type / age of potato, 
may not be equal ;
surface area is different / quantity of available catalase is 
different / AW ;� 2 marks

(d)(iv) use exactly the same procedure / do the same / repeat / 
AW / or description of original method;
I use boiled potato / boiled catalase / repeat without potato / 
use water instead of hydrogen peroxide / use liver or yeast / 
use glass beads
except soak potato in water (and not ethanol) / use 0% 
alcohol / without alcohol / use untreated potato / AW;
� 2 marks

(d)(v) same or greater number of bubbles than 2% alcohol / B / 
figures quoted (11–18) ( mean of 14.5+) / more bubbles as 
more gas produced / most number of bubbles;� 1 mark

(e) keep away from flames / heat source ;
wear goggles / safety glasses:
A use a water bath when heating ethanol
wear gloves;
wear lab coat;
use tongs / AW;� 1 mark

(f)(i) 280;� 1 mark

(f)(ii) A axes labelled
even scale;
y-axis: ( mean) reaction time / ms
x-axis: before drinking alcohol and after drinking alcohol /
before and after / r key given
x-axis labels approximately under each bar
P both plots accurate ±½ small square ;
C columns not touching
R superimposed columns
of same width
columns at least half the grid on y-axis;� 3 marks

(f)(iii) 220–350 (milliseconds) ;� 1 mark
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page

Your 
Mark

1(e)

1(d)(v)

1(d)(iv)

1(d)(iii)

1(f)(i)

1(f)(ii)

1(f)(iii)

Q1 Mark scheme

(d)(iii) size / mass / volume / of the slices or type / age of potato, 
may not be equal ;
surface area is different / quantity of available catalase is 
different / AW ;� 2 marks

(d)(iv) use exactly the same procedure / do the same / repeat / 
AW / or description of original method;
I use boiled potato / boiled catalase / repeat without potato / 
use water instead of hydrogen peroxide / use liver or yeast / 
use glass beads
except soak potato in water (and not ethanol) / use 0% 
alcohol / without alcohol / use untreated potato / AW;
� 2 marks

(d)(v) same or greater number of bubbles than 2% alcohol / B / 
figures quoted (11–18) ( mean of 14.5+) / more bubbles as 
more gas produced / most number of bubbles;� 1 mark

(e) keep away from flames / heat source ;
wear goggles / safety glasses:
A use a water bath when heating ethanol
wear gloves;
wear lab coat;
use tongs / AW;� 1 mark

(f)(i) 280;� 1 mark

(f)(ii) A axes labelled
even scale;
y-axis: ( mean) reaction time / ms
x-axis: before drinking alcohol and after drinking alcohol /
before and after / r key given
x-axis labels approximately under each bar
P both plots accurate ±½ small square ;
C columns not touching
R superimposed columns
of same width
columns at least half the grid on y-axis;� 3 marks

(f)(iii) 220–350 (milliseconds) ;� 1 mark
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page

Your 
Mark

1(e)

1(d)(v)

1(d)(iv)

1(d)(iii)

1(f)(i)

1(f)(ii)

1(f)(iii)

Q1 Mark scheme

(d)(iii) size / mass / volume / of the slices or type / age of potato, 
may not be equal ;
surface area is different / quantity of available catalase is 
different / AW ;� 2 marks

(d)(iv) use exactly the same procedure / do the same / repeat / 
AW / or description of original method;
I use boiled potato / boiled catalase / repeat without potato / 
use water instead of hydrogen peroxide / use liver or yeast / 
use glass beads
except soak potato in water (and not ethanol) / use 0% 
alcohol / without alcohol / use untreated potato / AW;
� 2 marks

(d)(v) same or greater number of bubbles than 2% alcohol / B / 
figures quoted (11–18) ( mean of 14.5+) / more bubbles as 
more gas produced / most number of bubbles;� 1 mark

(e) keep away from flames / heat source ;
wear goggles / safety glasses:
A use a water bath when heating ethanol
wear gloves;
wear lab coat;
use tongs / AW;� 1 mark

(f)(i) 280;� 1 mark

(f)(ii) A axes labelled
even scale;
y-axis: ( mean) reaction time / ms
x-axis: before drinking alcohol and after drinking alcohol /
before and after / r key given
x-axis labels approximately under each bar
P both plots accurate ±½ small square ;
C columns not touching
R superimposed columns
of same width
columns at least half the grid on y-axis;� 3 marks

(f)(iii) 220–350 (milliseconds) ;� 1 mark
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Your 
Mark

1(a)(i)

1(a)(ii)

1(b)(i)

1(b)(ii)

QLOW

Q1 Mark scheme

(a)(i) length: 30 (mm)
width: 10 (mm)
height: 10 (mm) ;� 1 mark

(a)(ii) 1 table drawn with rows or columns ;
I graphs
2 table drawn with cells for at least 6 bubble readings and 
3 means;
3 appropriate column headings with units
R if units given in cells instead of header
(number of) bubbles per (or in) 3 minutes / min or (number 
of) bubbles / minute or min

+
potato / piece of potato / piece / tube

+
slice / stick and 1 or 2

+
mean / average (number of bubbles per 3 min (or per 1 min) ;
4 correct tally results recorded ;
5 correct mean / average calculated for each potato piece ;

5 marks

(b)(i) prevents leakage of oxygen / all oxygen collected;
A gas / air / bubbles
can observe reaction / bubbles as soon as it starts / AW;
I no air / oxygen can enter tube
I “quicker” unqualified for mp 2� 1 mark

(b)(ii) prevents leakage of oxygen / all oxygen collected ;
A gas / air / bubbles
I loose bung could come out / no gas from outside enters 
the tube
I fair test comments
increases accuracy / results will be comparable / consistent / 
reliable / valid;
allow a pressure to build up / bubbles to form;� 2 marks
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Your 
Mark

1(a)(i)

1(a)(ii)

1(b)(i)

1(b)(ii)

Q1 Mark scheme

(a)(i) length: 30 (mm)
width: 10 (mm)
height: 10 (mm) ;� 1 mark

(a)(ii) 1 table drawn with rows or columns ;
I graphs
2 table drawn with cells for at least 6 bubble readings and 
3 means;
3 appropriate column headings with units
R if units given in cells instead of header
(number of) bubbles per (or in) 3 minutes / min or (number 
of) bubbles / minute or min

+
potato / piece of potato / piece / tube

+
slice / stick and 1 or 2

+
mean / average (number of bubbles per 3 min (or per 1 min) ;
4 correct tally results recorded ;
5 correct mean / average calculated for each potato piece ;

5 marks

(b)(i) prevents leakage of oxygen / all oxygen collected;
A gas / air / bubbles
can observe reaction / bubbles as soon as it starts / AW;
I no air / oxygen can enter tube
I “quicker” unqualified for mp 2� 1 mark

(b)(ii) prevents leakage of oxygen / all oxygen collected ;
A gas / air / bubbles
I loose bung could come out / no gas from outside enters 
the tube
I fair test comments
increases accuracy / results will be comparable / consistent / 
reliable / valid;
allow a pressure to build up / bubbles to form;� 2 marks
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Your 
Mark

1(a)(i)

1(a)(ii)

1(b)(i)

1(b)(ii)

Q1 Mark scheme

(a)(i) length: 30 (mm)
width: 10 (mm)
height: 10 (mm) ;� 1 mark

(a)(ii) 1 table drawn with rows or columns ;
I graphs
2 table drawn with cells for at least 6 bubble readings and 
3 means;
3 appropriate column headings with units
R if units given in cells instead of header
(number of) bubbles per (or in) 3 minutes / min or (number 
of) bubbles / minute or min

+
potato / piece of potato / piece / tube

+
slice / stick and 1 or 2

+
mean / average (number of bubbles per 3 min (or per 1 min) ;
4 correct tally results recorded ;
5 correct mean / average calculated for each potato piece ;

5 marks

(b)(i) prevents leakage of oxygen / all oxygen collected;
A gas / air / bubbles
can observe reaction / bubbles as soon as it starts / AW;
I no air / oxygen can enter tube
I “quicker” unqualified for mp 2� 1 mark

(b)(ii) prevents leakage of oxygen / all oxygen collected ;
A gas / air / bubbles
I loose bung could come out / no gas from outside enters 
the tube
I fair test comments
increases accuracy / results will be comparable / consistent / 
reliable / valid;
allow a pressure to build up / bubbles to form;� 2 marks
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Your 
Mark

1(d)(i)

1(d)(ii)

1(c)(iii)

1(c)(ii)

1(c)(i)

Q1 Mark scheme

(c)(i) catalase produces more bubbles when it is active / ora;
A as number of bubbles increases the activity of the 
catalase increases / positive correlation
the lower the percentage of alcohol (used for soaking) the 
more bubbles are produced / AW / ora;
need not refer to catalase (more bubbles means more 
activity)
the higher the percentage of alcohol used the lower the 
activity of the catalase / ora;� 1 mark

(c)(ii) B has more catalase activity / bubbles, A has least activity / 
bubbles;
I restatement of results (number of bubbles from each 
piece of potato)
A B more, C medium and A fewer bubbles / AW� 1 mark

(c)(iii) number 4 or less than 4 ;
A no bubbles / none / zero� 1 mark



Select 
page

Your 
Mark

1(d)(i)

1(d)(ii)

1(c)(iii)

1(c)(ii)

1(c)(i)

Q1 Mark scheme

(d)(i) variable must match control given

variable controlled by

hydrogen peroxide (volume / 
concentration).

measured 10 cm3 or used 
same strength solution;

Potato (size / length / 
volume / surface area / 
type of potato sample of 
potato);

same dimensions used 
for each piece / / 30 mm × 
5 mm × 10 mm or pieces 
cut from same potato / type 
of potato;

time for measuring bubbles ; counted for 3 min for each 
piece

time of soaking in alcohol; same time / 24 hours for 
each piece;

2 marks

(d)(ii) method must match the error. 1 mark for error, 1 mark for 
method.

source of error method of reducing error

bubbles are all different 
sizes;

measure the volume
use a gas syringe / collect in 
a measuring cylinder / AVP;

bubbles difficult to count ; use a (tally) counter / 
method of collecting the 
gas / measure the volume / 
use 2 people / repeat for 
reliability / AW;

setting up and starting 
time;

use 2 people;

2 marks
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Mark

1(e)

1(d)(v)

1(d)(iv)

1(d)(iii)

1(f)(i)

1(f)(ii)

1(f)(iii)

Q1 Mark scheme

(d)(iii) size / mass / volume / of the slices or type / age of potato, 
may not be equal ;
surface area is different / quantity of available catalase is 
different / AW ;� 2 marks

(d)(iv) use exactly the same procedure / do the same / repeat / 
AW / or description of original method;
I use boiled potato / boiled catalase / repeat without potato / 
use water instead of hydrogen peroxide / use liver or yeast / 
use glass beads
except soak potato in water (and not ethanol) / use 0% 
alcohol / without alcohol / use untreated potato / AW;
� 2 marks

(d)(v) same or greater number of bubbles than 2% alcohol / B / 
figures quoted (11–18) ( mean of 14.5+) / more bubbles as 
more gas produced / most number of bubbles;� 1 mark

(e) keep away from flames / heat source ;
wear goggles / safety glasses:
A use a water bath when heating ethanol
wear gloves;
wear lab coat;
use tongs / AW;� 1 mark

(f)(i) 280;� 1 mark

(f)(ii) A axes labelled
even scale;
y-axis: ( mean) reaction time / ms
x-axis: before drinking alcohol and after drinking alcohol /
before and after / r key given
x-axis labels approximately under each bar
P both plots accurate ±½ small square ;
C columns not touching
R superimposed columns
of same width
columns at least half the grid on y-axis;� 3 marks

(f)(iii) 220–350 (milliseconds) ;� 1 mark
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Your 
Mark

1(e)

1(d)(v)

1(d)(iv)

1(d)(iii)

1(f)(i)

1(f)(ii)

1(f)(iii)

Q1 Mark scheme

(d)(iii) size / mass / volume / of the slices or type / age of potato, 
may not be equal ;
surface area is different / quantity of available catalase is 
different / AW ;� 2 marks

(d)(iv) use exactly the same procedure / do the same / repeat / 
AW / or description of original method;
I use boiled potato / boiled catalase / repeat without potato / 
use water instead of hydrogen peroxide / use liver or yeast / 
use glass beads
except soak potato in water (and not ethanol) / use 0% 
alcohol / without alcohol / use untreated potato / AW;
� 2 marks

(d)(v) same or greater number of bubbles than 2% alcohol / B / 
figures quoted (11–18) ( mean of 14.5+) / more bubbles as 
more gas produced / most number of bubbles;� 1 mark

(e) keep away from flames / heat source ;
wear goggles / safety glasses:
A use a water bath when heating ethanol
wear gloves;
wear lab coat;
use tongs / AW;� 1 mark

(f)(i) 280;� 1 mark

(f)(ii) A axes labelled
even scale;
y-axis: ( mean) reaction time / ms
x-axis: before drinking alcohol and after drinking alcohol /
before and after / r key given
x-axis labels approximately under each bar
P both plots accurate ±½ small square ;
C columns not touching
R superimposed columns
of same width
columns at least half the grid on y-axis;� 3 marks

(f)(iii) 220–350 (milliseconds) ;� 1 mark
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Your 
Mark

1(e)

1(d)(v)

1(d)(iv)

1(d)(iii)

1(f)(i)

1(f)(ii)

1(f)(iii)

Q1 Mark scheme

(d)(iii) size / mass / volume / of the slices or type / age of potato, 
may not be equal ;
surface area is different / quantity of available catalase is 
different / AW ;� 2 marks

(d)(iv) use exactly the same procedure / do the same / repeat / 
AW / or description of original method;
I use boiled potato / boiled catalase / repeat without potato / 
use water instead of hydrogen peroxide / use liver or yeast / 
use glass beads
except soak potato in water (and not ethanol) / use 0% 
alcohol / without alcohol / use untreated potato / AW;
� 2 marks

(d)(v) same or greater number of bubbles than 2% alcohol / B / 
figures quoted (11–18) ( mean of 14.5+) / more bubbles as 
more gas produced / most number of bubbles;� 1 mark

(e) keep away from flames / heat source ;
wear goggles / safety glasses:
A use a water bath when heating ethanol
wear gloves;
wear lab coat;
use tongs / AW;� 1 mark

(f)(i) 280;� 1 mark

(f)(ii) A axes labelled
even scale;
y-axis: ( mean) reaction time / ms
x-axis: before drinking alcohol and after drinking alcohol /
before and after / r key given
x-axis labels approximately under each bar
P both plots accurate ±½ small square ;
C columns not touching
R superimposed columns
of same width
columns at least half the grid on y-axis;� 3 marks

(f)(iii) 220–350 (milliseconds) ;� 1 mark
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Your 
Mark Q2 Mark scheme

(a)(i) Outlines – all lines single, clear and unbroken ;
Size – occupies at least half of the space provided ;
Detail – oval shape + phloem + 1 other area ;
two other areas shown ;
Label – line to correct area on drawing to show
position of xylem ( vessel) and line labelled “xylem”

5 marks

(a)(ii) measurement of AB = 58 mm;
± 1 mm
A cm / μm I other units
line on their drawing and length measured with correct unit ;
± 1 mm
R if no line drawn or position not indicated / line in incorrect
Position
correct magnification calculation;
R if units given
ecf if measurement(s) above are incorrect� 3 marks

(a)(iii) (xylem) walls thick(er) / large (er) / wide(er);
(xylem vessels) round(er) ;
(xylem) has large(r) cross section area / big(ger) ;� 1 mark

(b) 1 use of any suitable plant material;
2 put stem / material chosen in (red) dye / add dye to cut 
(stem) surface;
I stain it red
3 time for absorption of dye;
4 cut (sections) of stem or material chosen;
5 (red stained xylem) will indicate position of vascular 
bundle;
I xylem alone� 4 marks

2(a)(i)

2(a)(ii)

2(a)(iii)

2(b)

QHIGH
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Your 
Mark Q2 Mark scheme

(a)(i) Outlines – all lines single, clear and unbroken ;
Size – occupies at least half of the space provided ;
Detail – oval shape + phloem + 1 other area ;
two other areas shown ;
Label – line to correct area on drawing to show
position of xylem ( vessel) and line labelled “xylem”

5 marks

(a)(ii) measurement of AB = 58 mm;
± 1 mm
A cm / μm I other units
line on their drawing and length measured with correct unit ;
± 1 mm
R if no line drawn or position not indicated / line in incorrect
Position
correct magnification calculation;
R if units given
ecf if measurement(s) above are incorrect� 3 marks

(a)(iii) (xylem) walls thick(er) / large (er) / wide(er);
(xylem vessels) round(er) ;
(xylem) has large(r) cross section area / big(ger) ;� 1 mark

(b) 1 use of any suitable plant material;
2 put stem / material chosen in (red) dye / add dye to cut 
(stem) surface;
I stain it red
3 time for absorption of dye;
4 cut (sections) of stem or material chosen;
5 (red stained xylem) will indicate position of vascular 
bundle;
I xylem alone� 4 marks

2(a)(i)

2(a)(ii)

2(a)(iii)

2(b)
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