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(a)A  A activation energy / energy of activation ;		         [1]

(a)B induced fit ; A induced fit, model / hypothesis / 	         [1] 
theory / mechanism

(a)C globular ;					             [1]

(a)D extracellular ;					             [1]

(a)E E Michaelis-Menten constant ; A Km		          [1]

[Total: 5]

1(A)

1(B)

1(C)

1(D)

1(E)

QHIGH
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(a)A  A activation energy / energy of activation ;		         [1]

(a)B induced fit ; A induced fit, model / hypothesis / 	         [1] 
theory / mechanism

(a)C globular ;					             [1]

(a)D extracellular ;					             [1]

(a)E E Michaelis-Menten constant ; A Km		          [1]

[Total: 5]

1(A)

1(B)

1(C)

1(D)

1(E)
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(a)A  A activation energy / energy of activation ;		         [1]

(a)B induced fit ; A induced fit, model / hypothesis / 	         [1] 
theory / mechanism

(a)C globular ;					             [1]

(a)D extracellular ;					             [1]

(a)E E Michaelis-Menten constant ; A Km		          [1]

[Total: 5]

1(A)

1(B)

1(C)

1(D)

1(E)
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(a)(i) curled / rolled, leaf ; R curly / curved / folded
or
trichomes / hairs ; A hair / hairy,-like structures R cilia / 
spines / needles 					            [1]

(a)(ii) allow explanations for stomata in pits, thick cuticle and no 
stomata on outer surface as ecf from (i)
curled leaf / trichomes / stomata in pits
ref. to (creates) still / non-moving, air ;
(in enclosed area) humid / moist ; AW, e.g. traps water 
vapour / maintains
humidity
water potential gradient less steep or decreased rate of 
diffusion of water vapour (out) ;
A (water) vapour pressure gradient for water potential 
gradient
I decreased concentration gradient of water vapour
assume in context of between substomatal air space and 
enclosed area unless stated otherwise
thick cuticle
greater layer impermeable wax / AW ; A thicker waterproof 
layer
increases distance for diffusion ;
of water vapour ;
no stomata on outer surface
most water lost via (open) stomata ;
cuticular transpiration only ;
ref. to where most exposure to, light / air currents / wind ;

[max 2]

((b) xerophytic / xerophyte ; 				            [1]

[Total: 4]

(a)(i)

(a)(ii)

(b)

QHIGH
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(a)(i) curled / rolled, leaf ; R curly / curved / folded
or
trichomes / hairs ; A hair / hairy,-like structures R cilia / 
spines / needles 					            [1]

(a)(ii) allow explanations for stomata in pits, thick cuticle and no 
stomata on outer surface as ecf from (i)
curled leaf / trichomes / stomata in pits
ref. to (creates) still / non-moving, air ;
(in enclosed area) humid / moist ; AW, e.g. traps water 
vapour / maintains
humidity
water potential gradient less steep or decreased rate of 
diffusion of water vapour (out) ;
A (water) vapour pressure gradient for water potential 
gradient
I decreased concentration gradient of water vapour
assume in context of between substomatal air space and 
enclosed area unless stated otherwise
thick cuticle
greater layer impermeable wax / AW ; A thicker waterproof 
layer
increases distance for diffusion ;
of water vapour ;
no stomata on outer surface
most water lost via (open) stomata ;
cuticular transpiration only ;
ref. to where most exposure to, light / air currents / wind ;

[max 2]

((b) xerophytic / xerophyte ; 				            [1]

[Total: 4]

(a)(i)

(a)(ii)

(b)

QMID
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(a)(i) curled / rolled, leaf ; R curly / curved / folded
or
trichomes / hairs ; A hair / hairy,-like structures R cilia / 
spines / needles 					            [1]

(a)(ii) allow explanations for stomata in pits, thick cuticle and no 
stomata on outer surface as ecf from (i)
curled leaf / trichomes / stomata in pits
ref. to (creates) still / non-moving, air ;
(in enclosed area) humid / moist ; AW, e.g. traps water 
vapour / maintains
humidity
water potential gradient less steep or decreased rate of 
diffusion of water vapour (out) ;
A (water) vapour pressure gradient for water potential 
gradient
I decreased concentration gradient of water vapour
assume in context of between substomatal air space and 
enclosed area unless stated otherwise
thick cuticle
greater layer impermeable wax / AW ; A thicker waterproof 
layer
increases distance for diffusion ;
of water vapour ;
no stomata on outer surface
most water lost via (open) stomata ;
cuticular transpiration only ;
ref. to where most exposure to, light / air currents / wind ;

[max 2]

((b) xerophytic / xerophyte ; 				            [1]

[Total: 4]

(a)(i)

(a)(ii)

(b)

QLOW
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3(a)(i)

3(a)(ii)

3(b)

3(c)

3(d)

3(e)

QHIGH

Q3 Mark scheme

(a)(i) 1179 ;;
one mark if not to the whole person e.g. 1179.24 / 1179.2 or
if calculation correct but answer incorrect
e.g. 1.39 × 848.38 or 1.39 × (84 838 000/100 000) or
if no calculation to check but answer given as 1180

[2]

(a)(ii) 1	 provides information about / AW, proportion / percentage, (of 
population) affected / AW ;

2	 to, make (valid) comparisons / compare ; between countries / in 
one country over time

3	 provides information about severity of disease ; AW

4	 population size, taken into account / different for different countries 
/ changes over time in a country ; do not need ‘size’ if ‘use of 
‘population’ is in correct context

5	 idea that countries with larger populations will usually have more 
cases / higher number of cases may just mean larger population of 
country;

6	 AVP ; gives guidance about whether the disease is, spreading / 
becoming an epidemic / dying out (in one country) in context of 
over time idea that number of cases per 100 000 are, standardised 
/ normalised, values

7	 use of data to support ; only two of Chad, Eritrea or Ethiopia where 
comparisons between countries stated I ref. to other countries

(2009) actual cases and standardised cases

comparison (2009) to support mp 5 population size and actual 
cases

stated values of similar number of cases per 100 000 and

populations of different sizes

countries compared, number of cases per 100 000 for any stated 
year, with comment about severity

number of cases per 100 000 for one country over time, 
withcomment about severity / spreading / dying out / control / AW

[max 3]
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3(a)(i)

3(a)(ii)

3(b)

3(c)

3(d)

3(e)

Q3 Mark scheme

(b) can give values of percentage vaccinated to describe ‘increasing / 
decreasing’ percentage vaccination

support
1	 Gambia high percentage vaccinated (throughout) and low number 

of cases ;
A Eritrea

2	 data to support ; e.g. a percentage vaccination for a year and 
number of cases (same, or following, year after vaccination) or a 
range given for percentage vaccinations over the whole, or stated, 
number of years or a compilation of the two

partial / weak, support
3	 Central African Republic decreasing vaccination and number of 

cases in 2011, higher / 15.31 ;

4	 Chad (from 2008) increasing percentage vaccination and, low / 
stated, number of cases, 
2009 / 2010 / 2012 ; 
1.45 1.66 0.96

do not support
5	 Niger / Ethiopia / Chad, (generally) increasing percentage 

vaccinated and
number of cases, fluctuates / increase and decrease (ora) / AW ;
A stated correct data to show increase and decrease
A for Chad if mp 4 given and ref. to increase / 71.6 in 2011

6	 (generally) increasing percentage vaccinated and number of cases, 
increases / goes from 2.34–4.67, in 2011 in Niger or 
increases / goes from 1.39–4.86, in 2010 in Ethiopia or 
increases / goes from 1.66–71.6, in 2011 in Chad A 1.45–1.66 in 
2010 ;

7	 Central African Republic decreasing vaccination and low number of 
cases in, 2009 / 2010 / 2012 ;

8 / 9 AVP ;; e.g.
•	 idea that most values for number of cases are low irrespective 

of vaccination percentage
•	 ref.to needs, high / 90%, vaccination to be effective 

A < 80% / low, vaccination ineffective

•	 idea that generally Gambia / Eritrea, have higher percentage 
vaccinated and have lower number of cases than, (three of) 
Ethiopia, Chad, Central African Republic, Niger / the other 
countries
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3(a)(i)

3(a)(ii)

3(b)

3(c)

3(d)

3(e)

Q3 Mark scheme

(b) 
cont.

•	 ref. to Chad / Central African Republic, in 2011 and, epidemics 
/ inability to keep number of cases down / ineffectiveness of 
vaccination programme I ref. to 71.6 (Chad) or 15.31 (Central 
African Republic)

•	 Eritrea 2012 high vaccination but, increase in / 3.16, cases

•	 ref. to increasing percentage of vaccination in Niger and decrease 
in cases, 2009–2010 from 5.23 to 2.34 / 2011–2012 from 4.67–1.59

	 A 2009–2012 from 5.23 to1.59                                              [max 4]

(c) points refer to smallpox, look for points written as ora any two from

1	 high, percentage / proportion, immunised / vaccinated ; AW
	 A mass vaccination

2	 no boosters required / one dose enough / immunity very long-lived;
	 A idea of long-lasting effect of vaccine

3 same, vaccine / antigens, used (throughout) ; 
treat as neutral ref. to, low mutation rate / stability, of smallpox 
virus

4 heat stable / thermostable / freeze-dried / lyophilised, vaccine ; I 
frozen 
A no need to refrigerate / AW 
A idea of longer shelf-life

5	 ease of, administering vaccine / training people to give vaccine ;

6	 ring vaccination / described, e.g. contact tracing ;

7	 easy to identify infected people / AW, (to begin ring vaccination) ;

8	 lower percentage cover required for smallpox than measles / lower 
herd

immunity required;

9	 AVP ; smallpox less infectious (so lower percentage cover required) 
idea of less, civil unrest / war / movement of populations (so easier 
to implement) 
suggestion that smallpox live vaccine (and measles not live)

[max 2]

(d) active artificial / artificial active ; treat as neutral acquired                  [1]
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3(a)(i)

3(a)(ii)

3(b)

3(c)

3(d)

3(e)

Q3 Mark scheme

(e) can be from point of view of country programme or WHO programme 
cost

1 preparing / manufacturing / purchasing, vaccine ; A cost to provide 
vaccine free to developing countries

2 disposables / equipment to administer (vaccine) ;
e.g. syringes / needles / (protective) gloves
3 storage ; e.g. space, security

4 refrigeration / maintaining cold chain ;

5 transport (of, vaccine / health care workers) ;

6 wages / training, of staff involved ; e.g. wages for, health care 
workers administering vaccine / staff involved in training health care 
workers

7 record keeping / contact tracing ;

8 advertising / informing / marketing / education ;

9 research / development ;

10 setting up vaccination / immunisation, camps (for remote / 
epidemic, areas) ;
I building, hospitals / clinics                                                       [max 2]
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3(a)(i)

3(a)(ii)

3(b)

3(c)

3(d)

3(e)

QMID

Q3 Mark scheme

(a)(i) 1179 ;;
one mark if not to the whole person e.g. 1179.24 / 1179.2 or
if calculation correct but answer incorrect
e.g. 1.39 × 848.38 or 1.39 × (84 838 000/100 000) or
if no calculation to check but answer given as 1180 [2] 
[2]

(a)(ii) 1	 provides information about / AW, proportion / percentage, (of 
population) affected / AW ;

2	 to, make (valid) comparisons / compare ; between countries / in 
one country over time

3	 provides information about severity of disease ; AW

4	 population size, taken into account / different for different countries 
/ changes over time in a country ; do not need ‘size’ if ‘use of 
‘population’ is in correct context

5	 idea that countries with larger populations will usually have more 
cases / higher number of cases may just mean larger population of 
country;

6	 AVP ; gives guidance about whether the disease is, spreading / 
becoming an epidemic / dying out (in one country) in context of 
over time idea that number of cases per 100 000 are, standardised 
/ normalised, values

7	 use of data to support ; only two of Chad, Eritrea or Ethiopia where 
comparisons between countries stated I ref. to other countries

(2009) actual cases and standardised cases

comparison (2009) to support mp 5 population size and actual 
cases

stated values of similar number of cases per 100 000 and

populations of different sizes

countries compared, number of cases per 100 000 for any stated 
year, with comment about severity

number of cases per 100 000 for one country over time, 
withcomment about severity / spreading / dying out / control / AW 
                                                                                              [max 3]
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3(a)(ii)

3(b)

3(c)

3(d)

3(e)

Q3 Mark scheme

(b) can give values of percentage vaccinated to describe ‘increasing / 
decreasing’ percentage vaccination

support
1	 Gambia high percentage vaccinated (throughout) and low number 

of cases ;
A Eritrea

2	 data to support ; e.g. a percentage vaccination for a year and 
number of cases (same, or following, year after vaccination) or a 
range given for percentage vaccinations over the whole, or stated, 
number of years or a compilation of the two

partial / weak, support
3	 Central African Republic decreasing vaccination and number of 

cases in 2011, higher / 15.31 ;

4	 Chad (from 2008) increasing percentage vaccination and, low / 
stated, number of cases, 
2009 / 2010 / 2012 ; 
1.45 1.66 0.96

do not support
5	 Niger / Ethiopia / Chad, (generally) increasing percentage 

vaccinated and
number of cases, fluctuates / increase and decrease (ora) / AW ;
A stated correct data to show increase and decrease
A for Chad if mp 4 given and ref. to increase / 71.6 in 2011

6	 (generally) increasing percentage vaccinated and number of cases, 
increases / goes from 2.34–4.67, in 2011 in Niger or 
increases / goes from 1.39–4.86, in 2010 in Ethiopia or 
increases / goes from 1.66–71.6, in 2011 in Chad A 1.45–1.66 in 
2010 ;

7	 Central African Republic decreasing vaccination and low number of 
cases in, 2009 / 2010 / 2012 ;

8 / 9 AVP ;; e.g.
•	 idea that most values for number of cases are low irrespective 

of vaccination percentage
•	 ref.to needs, high / 90%, vaccination to be effective 

A < 80% / low, vaccination ineffective

•	 idea that generally Gambia / Eritrea, have higher percentage 
vaccinated and have lower number of cases than, (three of) 
Ethiopia, Chad, Central African Republic, Niger / the other 
countries
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3(a)(i)

3(a)(ii)

3(b)

3(c)

3(d)

3(e)

Q3 Mark scheme

(b) 
cont.

•	 ref. to Chad / Central African Republic, in 2011 and, epidemics 
/ inability to keep number of cases down / ineffectiveness of 
vaccination programme I ref. to 71.6 (Chad) or 15.31 (Central 
African Republic)

•	 Eritrea 2012 high vaccination but, increase in / 3.16, cases

•	 ref. to increasing percentage of vaccination in Niger and decrease 
in cases, 2009–2010 from 5.23 to 2.34 / 2011–2012 from 4.67–1.59

	 A 2009–2012 from 5.23 to1.59                                             [max 4]

(c) points refer to smallpox, look for points written as ora any two from

1	 high, percentage / proportion, immunised / vaccinated ; AW
	 A mass vaccination

2	 no boosters required / one dose enough / immunity very long-lived;
	 A idea of long-lasting effect of vaccine

3 same, vaccine / antigens, used (throughout) ; 
treat as neutral ref. to, low mutation rate / stability, of smallpox 
virus

4 heat stable / thermostable / freeze-dried / lyophilised, vaccine ; I 
frozen 
A no need to refrigerate / AW 
A idea of longer shelf-life

5	 ease of, administering vaccine / training people to give vaccine ;

6	 ring vaccination / described, e.g. contact tracing ;

7	 easy to identify infected people / AW, (to begin ring vaccination) ;

8	 lower percentage cover required for smallpox than measles / lower 
herd

immunity required;

9	 AVP ; smallpox less infectious (so lower percentage cover required) 
idea of less, civil unrest / war / movement of populations (so easier 
to implement) 
suggestion that smallpox live vaccine (and measles not live)  
                                                                                              [max 2]

(d) active artificial / artificial active ; treat as neutral acquired                  [1]
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3(a)(i)

3(a)(ii)

3(b)

3(c)

3(d)

3(e)

Q3 Mark scheme

(e) can be from point of view of country programme or WHO programme 
cost

1 preparing / manufacturing / purchasing, vaccine ; A cost to provide 
vaccine free to developing countries

2 disposables / equipment to administer (vaccine) ;
e.g. syringes / needles / (protective) gloves
3 storage ; e.g. space, security

4 refrigeration / maintaining cold chain ;

5 transport (of, vaccine / health care workers) ;

6 wages / training, of staff involved ; e.g. wages for, health care 
workers administering vaccine / staff involved in training health care 
workers

7 record keeping / contact tracing ;

8 advertising / informing / marketing / education ;

9 research / development ;

10 setting up vaccination / immunisation, camps (for remote / 
epidemic, areas) ;
I building, hospitals / clinics                                                        [max 2]
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3(a)(i)

3(a)(ii)

3(b)

3(c)

3(d)

3(e)

QLOW

Q3 Mark scheme

(a)(i) 1179 ;;
one mark if not to the whole person e.g. 1179.24 / 1179.2 or
if calculation correct but answer incorrect
e.g. 1.39 × 848.38 or 1.39 × (84 838 000/100 000) or
if no calculation to check but answer given as 1180 [2]

[2]

(a)(ii) 1	 provides information about / AW, proportion / percentage, (of 
population) affected / AW ;

2	 to, make (valid) comparisons / compare ; between countries / in 
one country over time

3	 provides information about severity of disease ; AW

4	 population size, taken into account / different for different countries 
/ changes over time in a country ; do not need ‘size’ if ‘use of 
‘population’ is in correct context

5	 idea that countries with larger populations will usually have more 
cases / higher number of cases may just mean larger population of 
country;

6	 AVP ; gives guidance about whether the disease is, spreading / 
becoming an epidemic / dying out (in one country) in context of 
over time idea that number of cases per 100 000 are, standardised 
/ normalised, values

7	 use of data to support ; only two of Chad, Eritrea or Ethiopia where 
comparisons between countries stated I ref. to other countries

(2009) actual cases and standardised cases

comparison (2009) to support mp 5 population size and actual 
cases

stated values of similar number of cases per 100 000 and

populations of different sizes

countries compared, number of cases per 100 000 for any stated 
year, with comment about severity

number of cases per 100 000 for one country over time, 
withcomment about severity / spreading / dying out / control / AW 
                                                                                              [max 3]
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3(a)(i)

3(a)(ii)

3(b)

3(c)

3(d)

3(e)

Q3 Mark scheme

(b) can give values of percentage vaccinated to describe ‘increasing / 
decreasing’ percentage vaccination

support
1	 Gambia high percentage vaccinated (throughout) and low number 

of cases ;
A Eritrea

2	 data to support ; e.g. a percentage vaccination for a year and 
number of cases (same, or following, year after vaccination) or a 
range given for percentage vaccinations over the whole, or stated, 
number of years or a compilation of the two

partial / weak, support
3	 Central African Republic decreasing vaccination and number of 

cases in 2011, higher / 15.31 ;

4	 Chad (from 2008) increasing percentage vaccination and, low / 
stated, number of cases, 
2009 / 2010 / 2012 ; 
1.45 1.66 0.96

do not support
5	 Niger / Ethiopia / Chad, (generally) increasing percentage 

vaccinated and
number of cases, fluctuates / increase and decrease (ora) / AW ;
A stated correct data to show increase and decrease
A for Chad if mp 4 given and ref. to increase / 71.6 in 2011

6	 (generally) increasing percentage vaccinated and number of cases, 
increases / goes from 2.34–4.67, in 2011 in Niger or 
increases / goes from 1.39–4.86, in 2010 in Ethiopia or 
increases / goes from 1.66–71.6, in 2011 in Chad A 1.45–1.66 in 
2010 ;

7	 Central African Republic decreasing vaccination and low number of 
cases in, 2009 / 2010 / 2012 ;

8 / 9 AVP ;; e.g.
•	 idea that most values for number of cases are low irrespective 

of vaccination percentage
•	 ref.to needs, high / 90%, vaccination to be effective 

A < 80% / low, vaccination ineffective

•	 idea that generally Gambia / Eritrea, have higher percentage 
vaccinated and have lower number of cases than, (three of) 
Ethiopia, Chad, Central African Republic, Niger / the other 
countries
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3(a)(i)

3(a)(ii)

3(b)

3(c)

3(d)

3(e)

Q3 Mark scheme

(b) 
cont.

•	 ref. to Chad / Central African Republic, in 2011 and, epidemics 
/ inability to keep number of cases down / ineffectiveness of 
vaccination programme I ref. to 71.6 (Chad) or 15.31 (Central 
African Republic)

•	 Eritrea 2012 high vaccination but, increase in / 3.16, cases

•	 ref. to increasing percentage of vaccination in Niger and decrease 
in cases, 2009–2010 from 5.23 to 2.34 / 2011–2012 from 4.67–1.59

	 A 2009–2012 from 5.23 to1.59                                              [max 4]

(c) points refer to smallpox, look for points written as ora any two from

1	 high, percentage / proportion, immunised / vaccinated ; AW
	 A mass vaccination

2	 no boosters required / one dose enough / immunity very long-lived;
	 A idea of long-lasting effect of vaccine

3 same, vaccine / antigens, used (throughout) ; 
treat as neutral ref. to, low mutation rate / stability, of smallpox 
virus

4 heat stable / thermostable / freeze-dried / lyophilised, vaccine ; I 
frozen 
A no need to refrigerate / AW 
A idea of longer shelf-life

5	 ease of, administering vaccine / training people to give vaccine ;

6	 ring vaccination / described, e.g. contact tracing ;

7	 easy to identify infected people / AW, (to begin ring vaccination) ;

8	 lower percentage cover required for smallpox than measles / lower 
herd

immunity required;

9	 AVP ; smallpox less infectious (so lower percentage cover required) 
idea of less, civil unrest / war / movement of populations (so easier 
to implement) 
suggestion that smallpox live vaccine (and measles not live)  
                                                                                              [max 2]

(d) active artificial / artificial active ; treat as neutral acquired                  [1]
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3(c)

3(d)

3(e)

Q3 Mark scheme

(e) can be from point of view of country programme or WHO programme 
cost

1 preparing / manufacturing / purchasing, vaccine ; A cost to provide 
vaccine free to developing countries

2 disposables / equipment to administer (vaccine) ;
e.g. syringes / needles / (protective) gloves
3 storage ; e.g. space, security

4 refrigeration / maintaining cold chain ;

5 transport (of, vaccine / health care workers) ;

6 wages / training, of staff involved ; e.g. wages for, health care 
workers administering vaccine / staff involved in training health care 
workers

7 record keeping / contact tracing ;

8 advertising / informing / marketing / education ;

9 research / development ;

10 setting up vaccination / immunisation, camps (for remote / 
epidemic, areas) ;
I building, hospitals / clinics                                                       [max 2]
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(a) blood contained in (blood) vessels AW
or
blood contained in any three of
heart, arteries, veins, capillaries ;
systemic and pulmonary, systems / circulation ; A ‘systematic’

A described if circulations not named
e.g. for each complete circuit (round the body) passes through 
heart twice from heart to lungs and back, then to (rest of) body and 
back 				            		            [2]

(b) W = aorta / aortic arch ;
X = pulmonary vein ;
Y = right atrioventricular / tricuspid, (valve) ;
Z = left, atrium / auricle ; 				             [4]

(c) red blood cells ;	 A rbc
		  A platelets
		  A plasma proteins / named	                          [1]

(d) 1	 idea of carbon dioxide out (of blood to alveolus) and oxygen in (to 
alveolus from blood) ;

2	 diffusion / diffuses
or
(movement from) high concentration to low concentration / down a
concentration gradient ; A diffusion / pressure, gradient
3	 (across) squamous epithelium / squamous cells (of alveolar wall) ;
	 A pavement cells
4 (and) endothelium / endothelial cells (of capillary wall) ;
	 A squamous cells but must be clear that this is for capillary wall
5	 oxygen, into / AW, red blood cells ; I oxygen binds to Hb
6	 steep gradient maintained by, ventilation / uptake by haemoglobin / 

blood
carries oxygen away / blood arrives with carbon dioxide / 

deoxygenated blood arriving low in oxygen                         [max 4]

(e)(i) F = nucleolus ; A nucleus
G = cell surface / plasma, membrane ; 		                           [2]

(e)(ii) transport / transporter / carrier, protein ; R pump protein
specific protein ;
glucose, binding site / AW ; I glucose binds R glucose receptor
specific binding site (in protein) = 2 marks
(glucose binding causes) conformational change ; AW, e.g. changes 
shape
passive / no energy required / no ATP required ;
movement is, down the concentration gradient / from high to low
concentration ; must be in context of through the membrane protein 	
					     [max 3] [Total: 16]

4(a)

4(b)

4(c)

4(d)

4(e)(i)

4(e)(ii)

QHIGH
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(a) blood contained in (blood) vessels AW
or
blood contained in any three of
heart, arteries, veins, capillaries ;
systemic and pulmonary, systems / circulation ; A ‘systematic’

A described if circulations not named
e.g. for each complete circuit (round the body) passes through 
heart twice from heart to lungs and back, then to (rest of) body and 
back 				            		            [2]

(b) W = aorta / aortic arch ;
X = pulmonary vein ;
Y = right atrioventricular / tricuspid, (valve) ;
Z = left, atrium / auricle ; 				             [4]

(c) red blood cells ;	 A rbc
		  A platelets
		  A plasma proteins / named	                          [1]

(d) 1	 idea of carbon dioxide out (of blood to alveolus) and oxygen in (to 
alveolus from blood) ;

2	 diffusion / diffuses
or
(movement from) high concentration to low concentration / down a
concentration gradient ; A diffusion / pressure, gradient
3	 (across) squamous epithelium / squamous cells (of alveolar wall) ;
	 A pavement cells
4 (and) endothelium / endothelial cells (of capillary wall) ;
	 A squamous cells but must be clear that this is for capillary wall
5	 oxygen, into / AW, red blood cells ; I oxygen binds to Hb
6	 steep gradient maintained by, ventilation / uptake by haemoglobin / 

blood
carries oxygen away / blood arrives with carbon dioxide / 

deoxygenated blood arriving low in oxygen                         [max 4]

(e)(i) F = nucleolus ; A nucleus
G = cell surface / plasma, membrane ; 		                           [2]

(e)(ii) transport / transporter / carrier, protein ; R pump protein
specific protein ;
glucose, binding site / AW ; I glucose binds R glucose receptor
specific binding site (in protein) = 2 marks
(glucose binding causes) conformational change ; AW, e.g. changes 
shape
passive / no energy required / no ATP required ;
movement is, down the concentration gradient / from high to low
concentration ; must be in context of through the membrane protein 	
					     [max 3] [Total: 16]

4(a)

4(b)

4(c)

4(d)

4(e)(i)

4(e)(ii)
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(a) blood contained in (blood) vessels AW
or
blood contained in any three of
heart, arteries, veins, capillaries ;
systemic and pulmonary, systems / circulation ; A ‘systematic’

A described if circulations not named
e.g. for each complete circuit (round the body) passes through 
heart twice from heart to lungs and back, then to (rest of) body and 
back 				            		            [2]

(b) W = aorta / aortic arch ;
X = pulmonary vein ;
Y = right atrioventricular / tricuspid, (valve) ;
Z = left, atrium / auricle ; 				             [4]

(c) red blood cells ;	 A rbc
		  A platelets
		  A plasma proteins / named	                          [1]

(d) 1	 idea of carbon dioxide out (of blood to alveolus) and oxygen in (to 
alveolus from blood) ;

2	 diffusion / diffuses
or
(movement from) high concentration to low concentration / down a
concentration gradient ; A diffusion / pressure, gradient
3	 (across) squamous epithelium / squamous cells (of alveolar wall) ;
	 A pavement cells
4 (and) endothelium / endothelial cells (of capillary wall) ;
	 A squamous cells but must be clear that this is for capillary wall
5	 oxygen, into / AW, red blood cells ; I oxygen binds to Hb
6	 steep gradient maintained by, ventilation / uptake by haemoglobin / 

blood
carries oxygen away / blood arrives with carbon dioxide / 

deoxygenated blood arriving low in oxygen                         [max 4]

(e)(i) F = nucleolus ; A nucleus
G = cell surface / plasma, membrane ; 		                           [2]

(e)(ii) transport / transporter / carrier, protein ; R pump protein
specific protein ;
glucose, binding site / AW ; I glucose binds R glucose receptor
specific binding site (in protein) = 2 marks
(glucose binding causes) conformational change ; AW, e.g. changes 
shape
passive / no energy required / no ATP required ;
movement is, down the concentration gradient / from high to low
concentration ; must be in context of through the membrane protein 	
					     [max 3] [Total: 16]

4(a)

4(b)

4(c)

4(d)

4(e)(i)

4(e)(ii)
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(a) blood contained in (blood) vessels AW
or
blood contained in any three of
heart, arteries, veins, capillaries ;
systemic and pulmonary, systems / circulation ; A ‘systematic’

A described if circulations not named
e.g. for each complete circuit (round the body) passes through 
heart twice from heart to lungs and back, then to (rest of) body and 
back 				            		            [2]

(b) W = aorta / aortic arch ;
X = pulmonary vein ;
Y = right atrioventricular / tricuspid, (valve) ;
Z = left, atrium / auricle ; 				             [4]

(c) red blood cells ;	 A rbc
		  A platelets
		  A plasma proteins / named	                          [1]

(d) 1	 idea of carbon dioxide out (of blood to alveolus) and oxygen in (to 
alveolus from blood) ;

2	 diffusion / diffuses
or
(movement from) high concentration to low concentration / down a
concentration gradient ; A diffusion / pressure, gradient
3	 (across) squamous epithelium / squamous cells (of alveolar wall) ;
	 A pavement cells
4 (and) endothelium / endothelial cells (of capillary wall) ;
	 A squamous cells but must be clear that this is for capillary wall
5	 oxygen, into / AW, red blood cells ; I oxygen binds to Hb
6	 steep gradient maintained by, ventilation / uptake by haemoglobin / 

blood
carries oxygen away / blood arrives with carbon dioxide / 

deoxygenated blood arriving low in oxygen                         [max 4]

(e)(i) F = nucleolus ; A nucleus
G = cell surface / plasma, membrane ; 		                           [2]

(e)(ii) transport / transporter / carrier, protein ; R pump protein
specific protein ;
glucose, binding site / AW ; I glucose binds R glucose receptor
specific binding site (in protein) = 2 marks
(glucose binding causes) conformational change ; AW, e.g. changes 
shape
passive / no energy required / no ATP required ;
movement is, down the concentration gradient / from high to low
concentration ; must be in context of through the membrane protein 	
					     [max 3] [Total: 16]

4(a)

4(b)

4(c)

4(d)

4(e)(i)

4(e)(ii)

QMID
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(a) blood contained in (blood) vessels AW
or
blood contained in any three of
heart, arteries, veins, capillaries ;
systemic and pulmonary, systems / circulation ; A ‘systematic’

A described if circulations not named
e.g. for each complete circuit (round the body) passes through 
heart twice from heart to lungs and back, then to (rest of) body and 
back 				            		            [2]

(b) W = aorta / aortic arch ;
X = pulmonary vein ;
Y = right atrioventricular / tricuspid, (valve) ;
Z = left, atrium / auricle ; 				             [4]

(c) red blood cells ;	 A rbc
		  A platelets
		  A plasma proteins / named	                          [1]

(d) 1	 idea of carbon dioxide out (of blood to alveolus) and oxygen in (to 
alveolus from blood) ;

2	 diffusion / diffuses
or
(movement from) high concentration to low concentration / down a
concentration gradient ; A diffusion / pressure, gradient
3	 (across) squamous epithelium / squamous cells (of alveolar wall) ;
	 A pavement cells
4 (and) endothelium / endothelial cells (of capillary wall) ;
	 A squamous cells but must be clear that this is for capillary wall
5	 oxygen, into / AW, red blood cells ; I oxygen binds to Hb
6	 steep gradient maintained by, ventilation / uptake by haemoglobin / 

blood
carries oxygen away / blood arrives with carbon dioxide / 

deoxygenated blood arriving low in oxygen                         [max 4]

(e)(i) F = nucleolus ; A nucleus
G = cell surface / plasma, membrane ; 		                           [2]

(e)(ii) transport / transporter / carrier, protein ; R pump protein
specific protein ;
glucose, binding site / AW ; I glucose binds R glucose receptor
specific binding site (in protein) = 2 marks
(glucose binding causes) conformational change ; AW, e.g. changes 
shape
passive / no energy required / no ATP required ;
movement is, down the concentration gradient / from high to low
concentration ; must be in context of through the membrane protein 	
					     [max 3] [Total: 16]

4(a)

4(b)

4(c)

4(d)

4(e)(i)

4(e)(ii)
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(a) blood contained in (blood) vessels AW
or
blood contained in any three of
heart, arteries, veins, capillaries ;
systemic and pulmonary, systems / circulation ; A ‘systematic’

A described if circulations not named
e.g. for each complete circuit (round the body) passes through 
heart twice from heart to lungs and back, then to (rest of) body and 
back 				            		            [2]

(b) W = aorta / aortic arch ;
X = pulmonary vein ;
Y = right atrioventricular / tricuspid, (valve) ;
Z = left, atrium / auricle ; 				             [4]

(c) red blood cells ;	 A rbc
		  A platelets
		  A plasma proteins / named	                          [1]

(d) 1	 idea of carbon dioxide out (of blood to alveolus) and oxygen in (to 
alveolus from blood) ;

2	 diffusion / diffuses
or
(movement from) high concentration to low concentration / down a
concentration gradient ; A diffusion / pressure, gradient
3	 (across) squamous epithelium / squamous cells (of alveolar wall) ;
	 A pavement cells
4 (and) endothelium / endothelial cells (of capillary wall) ;
	 A squamous cells but must be clear that this is for capillary wall
5	 oxygen, into / AW, red blood cells ; I oxygen binds to Hb
6	 steep gradient maintained by, ventilation / uptake by haemoglobin / 

blood
carries oxygen away / blood arrives with carbon dioxide / 

deoxygenated blood arriving low in oxygen                         [max 4]

(e)(i) F = nucleolus ; A nucleus
G = cell surface / plasma, membrane ; 		                           [2]

(e)(ii) transport / transporter / carrier, protein ; R pump protein
specific protein ;
glucose, binding site / AW ; I glucose binds R glucose receptor
specific binding site (in protein) = 2 marks
(glucose binding causes) conformational change ; AW, e.g. changes 
shape
passive / no energy required / no ATP required ;
movement is, down the concentration gradient / from high to low
concentration ; must be in context of through the membrane protein 	
					     [max 3] [Total: 16]

4(a)

4(b)

4(c)

4(d)

4(e)(i)

4(e)(ii)
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(a) blood contained in (blood) vessels AW
or
blood contained in any three of
heart, arteries, veins, capillaries ;
systemic and pulmonary, systems / circulation ; A ‘systematic’

A described if circulations not named
e.g. for each complete circuit (round the body) passes through 
heart twice from heart to lungs and back, then to (rest of) body and 
back 				            		            [2]

(b) W = aorta / aortic arch ;
X = pulmonary vein ;
Y = right atrioventricular / tricuspid, (valve) ;
Z = left, atrium / auricle ; 				             [4]

(c) red blood cells ;	 A rbc
		  A platelets
		  A plasma proteins / named	                          [1]

(d) 1	 idea of carbon dioxide out (of blood to alveolus) and oxygen in (to 
alveolus from blood) ;

2	 diffusion / diffuses
or
(movement from) high concentration to low concentration / down a
concentration gradient ; A diffusion / pressure, gradient
3	 (across) squamous epithelium / squamous cells (of alveolar wall) ;
	 A pavement cells
4 (and) endothelium / endothelial cells (of capillary wall) ;
	 A squamous cells but must be clear that this is for capillary wall
5	 oxygen, into / AW, red blood cells ; I oxygen binds to Hb
6	 steep gradient maintained by, ventilation / uptake by haemoglobin / 

blood
carries oxygen away / blood arrives with carbon dioxide / 

deoxygenated blood arriving low in oxygen                         [max 4]

(e)(i) F = nucleolus ; A nucleus
G = cell surface / plasma, membrane ; 		                           [2]

(e)(ii) transport / transporter / carrier, protein ; R pump protein
specific protein ;
glucose, binding site / AW ; I glucose binds R glucose receptor
specific binding site (in protein) = 2 marks
(glucose binding causes) conformational change ; AW, e.g. changes 
shape
passive / no energy required / no ATP required ;
movement is, down the concentration gradient / from high to low
concentration ; must be in context of through the membrane protein 	
					     [max 3] [Total: 16]

4(a)

4(b)

4(c)

4(d)

4(e)(i)

4(e)(ii)

QLOW
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(a) blood contained in (blood) vessels AW
or
blood contained in any three of
heart, arteries, veins, capillaries ;
systemic and pulmonary, systems / circulation ; A ‘systematic’

A described if circulations not named
e.g. for each complete circuit (round the body) passes through 
heart twice from heart to lungs and back, then to (rest of) body and 
back 				            		            [2]

(b) W = aorta / aortic arch ;
X = pulmonary vein ;
Y = right atrioventricular / tricuspid, (valve) ;
Z = left, atrium / auricle ; 				             [4]

(c) red blood cells ;	 A rbc
		  A platelets
		  A plasma proteins / named	                          [1]

(d) 1	 idea of carbon dioxide out (of blood to alveolus) and oxygen in (to 
alveolus from blood) ;

2	 diffusion / diffuses
or
(movement from) high concentration to low concentration / down a
concentration gradient ; A diffusion / pressure, gradient
3	 (across) squamous epithelium / squamous cells (of alveolar wall) ;
	 A pavement cells
4 (and) endothelium / endothelial cells (of capillary wall) ;
	 A squamous cells but must be clear that this is for capillary wall
5	 oxygen, into / AW, red blood cells ; I oxygen binds to Hb
6	 steep gradient maintained by, ventilation / uptake by haemoglobin / 

blood
carries oxygen away / blood arrives with carbon dioxide / 

deoxygenated blood arriving low in oxygen                         [max 4]

(e)(i) F = nucleolus ; A nucleus
G = cell surface / plasma, membrane ; 		                           [2]

(e)(ii) transport / transporter / carrier, protein ; R pump protein
specific protein ;
glucose, binding site / AW ; I glucose binds R glucose receptor
specific binding site (in protein) = 2 marks
(glucose binding causes) conformational change ; AW, e.g. changes 
shape
passive / no energy required / no ATP required ;
movement is, down the concentration gradient / from high to low
concentration ; must be in context of through the membrane protein 	
					     [max 3] [Total: 16]

4(a)

4(b)

4(c)

4(d)

4(e)(i)

4(e)(ii)
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(a) blood contained in (blood) vessels AW
or
blood contained in any three of
heart, arteries, veins, capillaries ;
systemic and pulmonary, systems / circulation ; A ‘systematic’

A described if circulations not named
e.g. for each complete circuit (round the body) passes through 
heart twice from heart to lungs and back, then to (rest of) body and 
back 				            		            [2]

(b) W = aorta / aortic arch ;
X = pulmonary vein ;
Y = right atrioventricular / tricuspid, (valve) ;
Z = left, atrium / auricle ; 				             [4]

(c) red blood cells ;	 A rbc
		  A platelets
		  A plasma proteins / named	                          [1]

(d) 1	 idea of carbon dioxide out (of blood to alveolus) and oxygen in (to 
alveolus from blood) ;

2	 diffusion / diffuses
or
(movement from) high concentration to low concentration / down a
concentration gradient ; A diffusion / pressure, gradient
3	 (across) squamous epithelium / squamous cells (of alveolar wall) ;
	 A pavement cells
4 (and) endothelium / endothelial cells (of capillary wall) ;
	 A squamous cells but must be clear that this is for capillary wall
5	 oxygen, into / AW, red blood cells ; I oxygen binds to Hb
6	 steep gradient maintained by, ventilation / uptake by haemoglobin / 

blood
carries oxygen away / blood arrives with carbon dioxide / 

deoxygenated blood arriving low in oxygen                         [max 4]

(e)(i) F = nucleolus ; A nucleus
G = cell surface / plasma, membrane ; 		                           [2]

(e)(ii) transport / transporter / carrier, protein ; R pump protein
specific protein ;
glucose, binding site / AW ; I glucose binds R glucose receptor
specific binding site (in protein) = 2 marks
(glucose binding causes) conformational change ; AW, e.g. changes 
shape
passive / no energy required / no ATP required ;
movement is, down the concentration gradient / from high to low
concentration ; must be in context of through the membrane protein 	
					     [max 3] [Total: 16]

4(a)

4(b)

4(c)

4(d)

4(e)(i)

4(e)(ii)
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(a)(i) coiling / supercoiling / condenses / condensation ;
A become shorter and thicker R contracts 		            [1]

(a)(ii) accept from labelled diagram
two chromatids ;
identical / sister, chromatids ;
joined by a centromere ; A kinetochore
one from
(reach chromatid) DNA complexed with protein
histone proteins / histones ;
telomeres at end of chromatids			     [max 3]

(b) metaphase versus anaphase
idea of single chromosome of two chromatids versus two separated
	 chromatids / daughter chromosomes
e.g. two chromatids versus, one chromatid / one daughter 
chromosome ; sister chromatids joined at centromere versus 
chromatids separateddistance between sister chromatids zero versus 
increasing distance between chromatids share a centromere versus 
do not share a centromere / centromere divides
two DNA molecules versus one DNA molecule ;
at, equator / metaphase plate versus towards / at, poles ; R centre R 
ends
linear / straight versus V shape / AW ; 		                    [max 2]

(c) acts at target cell ;
binds to receptor ;	 R receptor cells allow ecf for other mps
			   R trapped / caught
ref. specificity ; 	 A receptor complementary (shape) for cytokinin
			   A cytokinin fits into receptor this is also mp2
			   A recognition of cytokinin by receptor
receptor (located) in, cell surface / plasma, membrane ;
A cell membrane A phospholipid bilayer A transmembrane receptor
sets off / AW, response in the cell / described response(s) ; e.g.
triggers secondary messenger
activates enzyme(s)
I signals / causes / stimulates, cell to divide / cytokinesis
(acts) extracellularly / extracellular signal or (acts) intracellularly / 

intracellular signal ; must be in context of candidate’s answer 
						        	   [max 3] 
							       [Total: 9]

5(a)(i)

5(a)(ii)

5(b)

5(c)

QHIGH
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(a)(i) coiling / supercoiling / condenses / condensation ;
A become shorter and thicker R contracts 		            [1]

(a)(ii) accept from labelled diagram
two chromatids ;
identical / sister, chromatids ;
joined by a centromere ; A kinetochore
one from
(reach chromatid) DNA complexed with protein
histone proteins / histones ;
telomeres at end of chromatids			     [max 3]

(b) metaphase versus anaphase
idea of single chromosome of two chromatids versus two separated
	 chromatids / daughter chromosomes
e.g. two chromatids versus, one chromatid / one daughter 
chromosome ; sister chromatids joined at centromere versus 
chromatids separateddistance between sister chromatids zero versus 
increasing distance between chromatids share a centromere versus 
do not share a centromere / centromere divides
two DNA molecules versus one DNA molecule ;
at, equator / metaphase plate versus towards / at, poles ; R centre R 
ends
linear / straight versus V shape / AW ; 		                    [max 2]

(c) acts at target cell ;
binds to receptor ;	 R receptor cells allow ecf for other mps
			   R trapped / caught
ref. specificity ; 	 A receptor complementary (shape) for cytokinin
			   A cytokinin fits into receptor this is also mp2
			   A recognition of cytokinin by receptor
receptor (located) in, cell surface / plasma, membrane ;
A cell membrane A phospholipid bilayer A transmembrane receptor
sets off / AW, response in the cell / described response(s) ; e.g.
triggers secondary messenger
activates enzyme(s)
I signals / causes / stimulates, cell to divide / cytokinesis
(acts) extracellularly / extracellular signal or (acts) intracellularly / 

intracellular signal ; must be in context of candidate’s answer 
						        	   [max 3] 
							       [Total: 9]

5(a)(i)

5(a)(ii)

5(b)

5(c)
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(a)(i) coiling / supercoiling / condenses / condensation ;
A become shorter and thicker R contracts 		            [1]

(a)(ii) accept from labelled diagram
two chromatids ;
identical / sister, chromatids ;
joined by a centromere ; A kinetochore
one from
(reach chromatid) DNA complexed with protein
histone proteins / histones ;
telomeres at end of chromatids			     [max 3]

(b) metaphase versus anaphase
idea of single chromosome of two chromatids versus two separated
	 chromatids / daughter chromosomes
e.g. two chromatids versus, one chromatid / one daughter 
chromosome ; sister chromatids joined at centromere versus 
chromatids separateddistance between sister chromatids zero versus 
increasing distance between chromatids share a centromere versus 
do not share a centromere / centromere divides
two DNA molecules versus one DNA molecule ;
at, equator / metaphase plate versus towards / at, poles ; R centre R 
ends
linear / straight versus V shape / AW ; 		                    [max 2]

(c) acts at target cell ;
binds to receptor ;	 R receptor cells allow ecf for other mps
			   R trapped / caught
ref. specificity ; 	 A receptor complementary (shape) for cytokinin
			   A cytokinin fits into receptor this is also mp2
			   A recognition of cytokinin by receptor
receptor (located) in, cell surface / plasma, membrane ;
A cell membrane A phospholipid bilayer A transmembrane receptor
sets off / AW, response in the cell / described response(s) ; e.g.
triggers secondary messenger
activates enzyme(s)
I signals / causes / stimulates, cell to divide / cytokinesis
(acts) extracellularly / extracellular signal or (acts) intracellularly / 

intracellular signal ; must be in context of candidate’s answer 
						        	   [max 3] 
							       [Total: 9]

5(a)(i)

5(a)(ii)

5(b)

5(c)

QMID
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(a)(i) coiling / supercoiling / condenses / condensation ;
A become shorter and thicker R contracts 		            [1]

(a)(ii) accept from labelled diagram
two chromatids ;
identical / sister, chromatids ;
joined by a centromere ; A kinetochore
one from
(reach chromatid) DNA complexed with protein
histone proteins / histones ;
telomeres at end of chromatids			     [max 3]

(b) metaphase versus anaphase
idea of single chromosome of two chromatids versus two separated
	 chromatids / daughter chromosomes
e.g. two chromatids versus, one chromatid / one daughter 
chromosome ; sister chromatids joined at centromere versus 
chromatids separateddistance between sister chromatids zero versus 
increasing distance between chromatids share a centromere versus 
do not share a centromere / centromere divides
two DNA molecules versus one DNA molecule ;
at, equator / metaphase plate versus towards / at, poles ; R centre R 
ends
linear / straight versus V shape / AW ; 		                    [max 2]

(c) acts at target cell ;
binds to receptor ;	 R receptor cells allow ecf for other mps
			   R trapped / caught
ref. specificity ; 	 A receptor complementary (shape) for cytokinin
			   A cytokinin fits into receptor this is also mp2
			   A recognition of cytokinin by receptor
receptor (located) in, cell surface / plasma, membrane ;
A cell membrane A phospholipid bilayer A transmembrane receptor
sets off / AW, response in the cell / described response(s) ; e.g.
triggers secondary messenger
activates enzyme(s)
I signals / causes / stimulates, cell to divide / cytokinesis
(acts) extracellularly / extracellular signal or (acts) intracellularly / 

intracellular signal ; must be in context of candidate’s answer 
						        	   [max 3] 
							       [Total: 9]

5(a)(i)

5(a)(ii)

5(b)

5(c)
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(a)(i) coiling / supercoiling / condenses / condensation ;
A become shorter and thicker R contracts 		            [1]

(a)(ii) accept from labelled diagram
two chromatids ;
identical / sister, chromatids ;
joined by a centromere ; A kinetochore
one from
(reach chromatid) DNA complexed with protein
histone proteins / histones ;
telomeres at end of chromatids			     [max 3]

(b) metaphase versus anaphase
idea of single chromosome of two chromatids versus two separated
	 chromatids / daughter chromosomes
e.g. two chromatids versus, one chromatid / one daughter 
chromosome ; sister chromatids joined at centromere versus 
chromatids separateddistance between sister chromatids zero versus 
increasing distance between chromatids share a centromere versus 
do not share a centromere / centromere divides
two DNA molecules versus one DNA molecule ;
at, equator / metaphase plate versus towards / at, poles ; R centre R 
ends
linear / straight versus V shape / AW ; 		                    [max 2]

(c) acts at target cell ;
binds to receptor ;	 R receptor cells allow ecf for other mps
			   R trapped / caught
ref. specificity ; 	 A receptor complementary (shape) for cytokinin
			   A cytokinin fits into receptor this is also mp2
			   A recognition of cytokinin by receptor
receptor (located) in, cell surface / plasma, membrane ;
A cell membrane A phospholipid bilayer A transmembrane receptor
sets off / AW, response in the cell / described response(s) ; e.g.
triggers secondary messenger
activates enzyme(s)
I signals / causes / stimulates, cell to divide / cytokinesis
(acts) extracellularly / extracellular signal or (acts) intracellularly / 

intracellular signal ; must be in context of candidate’s answer 
						        	   [max 3] 
							       [Total: 9]

5(a)(i)

5(a)(ii)

5(b)

5(c)

QLOW
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(a)(i) coiling / supercoiling / condenses / condensation ;
A become shorter and thicker R contracts 		            [1]

(a)(ii) accept from labelled diagram
two chromatids ;
identical / sister, chromatids ;
joined by a centromere ; A kinetochore
one from
(reach chromatid) DNA complexed with protein
histone proteins / histones ;
telomeres at end of chromatids			     [max 3]

(b) metaphase versus anaphase
idea of single chromosome of two chromatids versus two separated
	 chromatids / daughter chromosomes
e.g. two chromatids versus, one chromatid / one daughter 
chromosome ; sister chromatids joined at centromere versus 
chromatids separateddistance between sister chromatids zero versus 
increasing distance between chromatids share a centromere versus 
do not share a centromere / centromere divides
two DNA molecules versus one DNA molecule ;
at, equator / metaphase plate versus towards / at, poles ; R centre R 
ends
linear / straight versus V shape / AW ; 		                    [max 2]

(c) acts at target cell ;
binds to receptor ;	 R receptor cells allow ecf for other mps
			   R trapped / caught
ref. specificity ; 	 A receptor complementary (shape) for cytokinin
			   A cytokinin fits into receptor this is also mp2
			   A recognition of cytokinin by receptor
receptor (located) in, cell surface / plasma, membrane ;
A cell membrane A phospholipid bilayer A transmembrane receptor
sets off / AW, response in the cell / described response(s) ; e.g.
triggers secondary messenger
activates enzyme(s)
I signals / causes / stimulates, cell to divide / cytokinesis
(acts) extracellularly / extracellular signal or (acts) intracellularly / 

intracellular signal ; must be in context of candidate’s answer 
						        	   [max 3] 
							       [Total: 9]

5(a)(i)

5(a)(ii)

5(b)

5(c)
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(a)(i)

two marks for correct drawing of ring structure ;;
all atoms shown or one of diagrams 1–3 above
one mark if, inconsistent / incomplete, drawing:
diagram 1 – one missing H from any of carbons 2–6 (OH groups and 
rest of drawing must be correct)
diagrams 2 and 3 – adding the H to one of carbons 1–5 (OH groups 
and rest of drawing must be correct) 		                            [2]

(a)(ii) glycosidic ; A glucosidic			    	           [1]

(a)(iii) to form / has, (glycosidic α) 1–6, bonds / links (to make branches) ;
ref. to different shaped / specific / complementary, active site required 
to form bonds (for branching) ;		                                   [max 1]

(b)(i) treat as neutral unit of inheritance
sequence of, nucleotides / bases ;
section / length / part, of DNA (molecule) ;
codes for a polypeptide ; A protein for polypeptide A enzyme

A information to produce a polypeptide
A codes / information, for sequence of amino acids / primary 

structure (of a, polypeptide / protein)
R genetic code for a polypeptide		                    [max 2]

(b)(ii) 1	 (in DNA / gene) altered, sequence / AW, of, nucleotides / bases ;
	 I DNA sequence
2	 base substitution or base / nucleotide, replaces another, base / 

nucleotide;
	 A example must be in context of, DNA / gene
3	 (mRNA synthesised) during transcription ;
4	 (mutation leads to) altered / AW, mRNA / messenger RNA ;
5	 (only) one (mRNA) codon changed / a different codon ;
	 A one DNA, triplet / codon, changed I ref. to codons changed
6	 tRNA, with / has, a different anticodon ;
7	 (tRNA) brings, a different / a changed / the incorrect, amino acid, 

during translation / to the ribosome ;
8	 codon-anticodon, binding / complementary / AW ; A matches
	 R amino acid with anticodon

(c) nucleolus ;	 R if other cell structures given
mitochondrion ;	 R if other cell structures given
rough endoplasmic reticulum or Golgi (body / apparatus / complex) ;  [3]
						                    [Total: 12]

1. 2. 3.

6(a)(i)

6(a)(ii)

6(a)(iii)

6(c)

6(b)(i)

6(b)(ii)

QHIGH
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(a)(i)

two marks for correct drawing of ring structure ;;
all atoms shown or one of diagrams 1–3 above
one mark if, inconsistent / incomplete, drawing:
diagram 1 – one missing H from any of carbons 2–6 (OH groups and 
rest of drawing must be correct)
diagrams 2 and 3 – adding the H to one of carbons 1–5 (OH groups 
and rest of drawing must be correct) 		                            [2]

(a)(ii) glycosidic ; A glucosidic			    	           [1]

(a)(iii) to form / has, (glycosidic α) 1–6, bonds / links (to make branches) ;
ref. to different shaped / specific / complementary, active site required 
to form bonds (for branching) ;		                                   [max 1]

(b)(i) treat as neutral unit of inheritance
sequence of, nucleotides / bases ;
section / length / part, of DNA (molecule) ;
codes for a polypeptide ; A protein for polypeptide A enzyme

A information to produce a polypeptide
A codes / information, for sequence of amino acids / primary 

structure (of a, polypeptide / protein)
R genetic code for a polypeptide		                    [max 2]

(b)(ii) 1	 (in DNA / gene) altered, sequence / AW, of, nucleotides / bases ;
	 I DNA sequence
2	 base substitution or base / nucleotide, replaces another, base / 

nucleotide;
	 A example must be in context of, DNA / gene
3	 (mRNA synthesised) during transcription ;
4	 (mutation leads to) altered / AW, mRNA / messenger RNA ;
5	 (only) one (mRNA) codon changed / a different codon ;
	 A one DNA, triplet / codon, changed I ref. to codons changed
6	 tRNA, with / has, a different anticodon ;
7	 (tRNA) brings, a different / a changed / the incorrect, amino acid, 

during translation / to the ribosome ;
8	 codon-anticodon, binding / complementary / AW ; A matches
	 R amino acid with anticodon

(c) nucleolus ;	 R if other cell structures given
mitochondrion ;	 R if other cell structures given
rough endoplasmic reticulum or Golgi (body / apparatus / complex) ;  [3]
						                    [Total: 12]

1. 2. 3.

6(a)(i)

6(a)(ii)

6(a)(iii)

6(c)

6(b)(i)

6(b)(ii)
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(a)(i)

two marks for correct drawing of ring structure ;;
all atoms shown or one of diagrams 1–3 above
one mark if, inconsistent / incomplete, drawing:
diagram 1 – one missing H from any of carbons 2–6 (OH groups and 
rest of drawing must be correct)
diagrams 2 and 3 – adding the H to one of carbons 1–5 (OH groups 
and rest of drawing must be correct) 		                            [2]

(a)(ii) glycosidic ; A glucosidic			    	           [1]

(a)(iii) to form / has, (glycosidic α) 1–6, bonds / links (to make branches) ;
ref. to different shaped / specific / complementary, active site required 
to form bonds (for branching) ;		                                   [max 1]

(b)(i) treat as neutral unit of inheritance
sequence of, nucleotides / bases ;
section / length / part, of DNA (molecule) ;
codes for a polypeptide ; A protein for polypeptide A enzyme

A information to produce a polypeptide
A codes / information, for sequence of amino acids / primary 

structure (of a, polypeptide / protein)
R genetic code for a polypeptide		                    [max 2]

(b)(ii) 1	 (in DNA / gene) altered, sequence / AW, of, nucleotides / bases ;
	 I DNA sequence
2	 base substitution or base / nucleotide, replaces another, base / 

nucleotide;
	 A example must be in context of, DNA / gene
3	 (mRNA synthesised) during transcription ;
4	 (mutation leads to) altered / AW, mRNA / messenger RNA ;
5	 (only) one (mRNA) codon changed / a different codon ;
	 A one DNA, triplet / codon, changed I ref. to codons changed
6	 tRNA, with / has, a different anticodon ;
7	 (tRNA) brings, a different / a changed / the incorrect, amino acid, 

during translation / to the ribosome ;
8	 codon-anticodon, binding / complementary / AW ; A matches
	 R amino acid with anticodon

(c) nucleolus ;	 R if other cell structures given
mitochondrion ;	 R if other cell structures given
rough endoplasmic reticulum or Golgi (body / apparatus / complex) ;  [3]
						                    [Total: 12]

1. 2. 3.

6(a)(i)

6(a)(ii)

6(a)(iii)

6(c)

6(b)(i)

6(b)(ii)

QMID

Page 17 of 20Print Script
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(a)(i)

two marks for correct drawing of ring structure ;;
all atoms shown or one of diagrams 1–3 above
one mark if, inconsistent / incomplete, drawing:
diagram 1 – one missing H from any of carbons 2–6 (OH groups and 
rest of drawing must be correct)
diagrams 2 and 3 – adding the H to one of carbons 1–5 (OH groups 
and rest of drawing must be correct) 		                            [2]

(a)(ii) glycosidic ; A glucosidic			    	           [1]

(a)(iii) to form / has, (glycosidic α) 1–6, bonds / links (to make branches) ;
ref. to different shaped / specific / complementary, active site required 
to form bonds (for branching) ;		                                   [max 1]

(b)(i) treat as neutral unit of inheritance
sequence of, nucleotides / bases ;
section / length / part, of DNA (molecule) ;
codes for a polypeptide ; A protein for polypeptide A enzyme

A information to produce a polypeptide
A codes / information, for sequence of amino acids / primary 

structure (of a, polypeptide / protein)
R genetic code for a polypeptide		                    [max 2]

(b)(ii) 1	 (in DNA / gene) altered, sequence / AW, of, nucleotides / bases ;
	 I DNA sequence
2	 base substitution or base / nucleotide, replaces another, base / 

nucleotide;
	 A example must be in context of, DNA / gene
3	 (mRNA synthesised) during transcription ;
4	 (mutation leads to) altered / AW, mRNA / messenger RNA ;
5	 (only) one (mRNA) codon changed / a different codon ;
	 A one DNA, triplet / codon, changed I ref. to codons changed
6	 tRNA, with / has, a different anticodon ;
7	 (tRNA) brings, a different / a changed / the incorrect, amino acid, 

during translation / to the ribosome ;
8	 codon-anticodon, binding / complementary / AW ; A matches
	 R amino acid with anticodon

(c) nucleolus ;	 R if other cell structures given
mitochondrion ;	 R if other cell structures given
rough endoplasmic reticulum or Golgi (body / apparatus / complex) ;  [3]
						                    [Total: 12]

1. 2. 3.

6(a)(i)

6(a)(ii)

6(a)(iii)

6(c)

6(b)(i)

6(b)(ii)
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(a)(i)

two marks for correct drawing of ring structure ;;
all atoms shown or one of diagrams 1–3 above
one mark if, inconsistent / incomplete, drawing:
diagram 1 – one missing H from any of carbons 2–6 (OH groups and 
rest of drawing must be correct)
diagrams 2 and 3 – adding the H to one of carbons 1–5 (OH groups 
and rest of drawing must be correct) 		                            [2]

(a)(ii) glycosidic ; A glucosidic			    	           [1]

(a)(iii) to form / has, (glycosidic α) 1–6, bonds / links (to make branches) ;
ref. to different shaped / specific / complementary, active site required 
to form bonds (for branching) ;		                                   [max 1]

(b)(i) treat as neutral unit of inheritance
sequence of, nucleotides / bases ;
section / length / part, of DNA (molecule) ;
codes for a polypeptide ; A protein for polypeptide A enzyme

A information to produce a polypeptide
A codes / information, for sequence of amino acids / primary 

structure (of a, polypeptide / protein)
R genetic code for a polypeptide		                    [max 2]

(b)(ii) 1	 (in DNA / gene) altered, sequence / AW, of, nucleotides / bases ;
	 I DNA sequence
2	 base substitution or base / nucleotide, replaces another, base / 

nucleotide;
	 A example must be in context of, DNA / gene
3	 (mRNA synthesised) during transcription ;
4	 (mutation leads to) altered / AW, mRNA / messenger RNA ;
5	 (only) one (mRNA) codon changed / a different codon ;
	 A one DNA, triplet / codon, changed I ref. to codons changed
6	 tRNA, with / has, a different anticodon ;
7	 (tRNA) brings, a different / a changed / the incorrect, amino acid, 

during translation / to the ribosome ;
8	 codon-anticodon, binding / complementary / AW ; A matches
	 R amino acid with anticodon

(c) nucleolus ;	 R if other cell structures given
mitochondrion ;	 R if other cell structures given
rough endoplasmic reticulum or Golgi (body / apparatus / complex) ;  [3]
						                    [Total: 12]

1. 2. 3.

6(a)(i)

6(a)(ii)

6(a)(iii)

6(c)

6(b)(i)

6(b)(ii)

QLOW
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(a)(i)

two marks for correct drawing of ring structure ;;
all atoms shown or one of diagrams 1–3 above
one mark if, inconsistent / incomplete, drawing:
diagram 1 – one missing H from any of carbons 2–6 (OH groups and 
rest of drawing must be correct)
diagrams 2 and 3 – adding the H to one of carbons 1–5 (OH groups 
and rest of drawing must be correct) 		                            [2]

(a)(ii) glycosidic ; A glucosidic			    	           [1]

(a)(iii) to form / has, (glycosidic α) 1–6, bonds / links (to make branches) ;
ref. to different shaped / specific / complementary, active site required 
to form bonds (for branching) ;		                                   [max 1]

(b)(i) treat as neutral unit of inheritance
sequence of, nucleotides / bases ;
section / length / part, of DNA (molecule) ;
codes for a polypeptide ; A protein for polypeptide A enzyme

A information to produce a polypeptide
A codes / information, for sequence of amino acids / primary 

structure (of a, polypeptide / protein)
R genetic code for a polypeptide		                    [max 2]

(b)(ii) 1	 (in DNA / gene) altered, sequence / AW, of, nucleotides / bases ;
	 I DNA sequence
2	 base substitution or base / nucleotide, replaces another, base / 

nucleotide;
	 A example must be in context of, DNA / gene
3	 (mRNA synthesised) during transcription ;
4	 (mutation leads to) altered / AW, mRNA / messenger RNA ;
5	 (only) one (mRNA) codon changed / a different codon ;
	 A one DNA, triplet / codon, changed I ref. to codons changed
6	 tRNA, with / has, a different anticodon ;
7	 (tRNA) brings, a different / a changed / the incorrect, amino acid, 

during translation / to the ribosome ;
8	 codon-anticodon, binding / complementary / AW ; A matches
	 R amino acid with anticodon

(c) nucleolus ;	 R if other cell structures given
mitochondrion ;	 R if other cell structures given
rough endoplasmic reticulum or Golgi (body / apparatus / complex) ;  [3]
						                    [Total: 12]

1. 2. 3.

6(a)(i)

6(a)(ii)

6(a)(iii)

6(c)

6(b)(i)

6(b)(ii)
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1(a)

1(b)(i)

1(b)(ii)

1(b)(iii)

1(b)(iv)

1(b)(v)

1(b)(vi)

1(c)

QHIGH

Q1 Mark scheme

(a)(i) (risk assessment)
(hydrogen peroxide) harmful or irritant + medium or high ;               [1]

(b)(i) (measures room temperature)
whole number or to half a degree + °C ; 			            [1]

(b)(ii) (decides on interval for temperature)
at least three additional temperatures + whole numbers + even 
intervals ; °C ; 					               [2]

(b)(iii) (recording results)
1. table drawn + heading, temperature + °C ;
2. heading, time + seconds ;
3. records results for at least five temperatures ;
4. correct pattern of results ;
5. times recorded as whole seconds ;
6. records results for repeats + means calculated ; 	           [6]

(b)(iv) (source of error with reason)
appropriate error with reason ;
e.g. concentration of hydrogen peroxide decreases
appropriate error with reason ;
e.g. different volumes of extract on each square of filter paper         [2]

(b)(v) (conclusions)
(as temperature increases, activity increases) more successful 
collisions or
more enzyme-substrate-complexes / ESCs ;
(decreased / no activity) denatures or changed shape of active site ;   [2]

(b)(vi) (modification to investigate another variable)
1. (to standardise temperature) stated temperature + thermostatically
controlled water-bath ;
2. (independent variable) at least five concentrations of catalase ;
3. (method) simple dilution / proportional dilution / serial dilution ;    [3]

(c) (chart)
1. (x-axis) different plant species + (y-axis) initial rate of activity of catalase /
s–1 ;
2. (scale on x-axis) even width of bars + (scale on y-axis) 0.05 to 2 cm, 
labelled
at least each 2 cm ;
3. correct plotting of five bars ;
4. five bars labelled with each horizontal line drawn as a thin line + 
each
column labelled ; 					               [4]

[Total: 21]
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1(a)

1(b)(i)

1(b)(ii)

1(b)(iii)

1(b)(iv)

1(b)(v)

1(b)(vi)

1(c)

Q1 Mark scheme

(a)(i) (risk assessment)
(hydrogen peroxide) harmful or irritant + medium or high ;               [1]

(b)(i) (measures room temperature)
whole number or to half a degree + °C ; 			            [1]

(b)(ii) (decides on interval for temperature)
at least three additional temperatures + whole numbers + even 
intervals ; °C ; 					               [2]

(b)(iii) (recording results)
1. table drawn + heading, temperature + °C ;
2. heading, time + seconds ;
3. records results for at least five temperatures ;
4. correct pattern of results ;
5. times recorded as whole seconds ;
6. records results for repeats + means calculated ; 	           [6]

(b)(iv) (source of error with reason)
appropriate error with reason ;
e.g. concentration of hydrogen peroxide decreases
appropriate error with reason ;
e.g. different volumes of extract on each square of filter paper         [2]

(b)(v) (conclusions)
(as temperature increases, activity increases) more successful 
collisions or
more enzyme-substrate-complexes / ESCs ;
(decreased / no activity) denatures or changed shape of active site ;   [2]

(b)(vi) (modification to investigate another variable)
1. (to standardise temperature) stated temperature + thermostatically
controlled water-bath ;
2. (independent variable) at least five concentrations of catalase ;
3. (method) simple dilution / proportional dilution / serial dilution ;    [3]

(c) (chart)
1. (x-axis) different plant species + (y-axis) initial rate of activity of catalase /
s–1 ;
2. (scale on x-axis) even width of bars + (scale on y-axis) 0.05 to 2 cm, 
labelled
at least each 2 cm ;
3. correct plotting of five bars ;
4. five bars labelled with each horizontal line drawn as a thin line + 
each
column labelled ; 					               [4]

[Total: 21]



Select 
page

Your 
Mark

1(a)

1(b)(i)

1(b)(ii)

1(b)(iii)

1(b)(iv)

1(b)(v)

1(b)(vi)

1(c)

Q1 Mark scheme

(a)(i) (risk assessment)
(hydrogen peroxide) harmful or irritant + medium or high ;               [1]

(b)(i) (measures room temperature)
whole number or to half a degree + °C ; 			            [1]

(b)(ii) (decides on interval for temperature)
at least three additional temperatures + whole numbers + even 
intervals ; °C ; 					               [2]

(b)(iii) (recording results)
1. table drawn + heading, temperature + °C ;
2. heading, time + seconds ;
3. records results for at least five temperatures ;
4. correct pattern of results ;
5. times recorded as whole seconds ;
6. records results for repeats + means calculated ; 	           [6]

(b)(iv) (source of error with reason)
appropriate error with reason ;
e.g. concentration of hydrogen peroxide decreases
appropriate error with reason ;
e.g. different volumes of extract on each square of filter paper         [2]

(b)(v) (conclusions)
(as temperature increases, activity increases) more successful 
collisions or
more enzyme-substrate-complexes / ESCs ;
(decreased / no activity) denatures or changed shape of active site ;   [2]

(b)(vi) (modification to investigate another variable)
1. (to standardise temperature) stated temperature + thermostatically
controlled water-bath ;
2. (independent variable) at least five concentrations of catalase ;
3. (method) simple dilution / proportional dilution / serial dilution ;    [3]

(c) (chart)
1. (x-axis) different plant species + (y-axis) initial rate of activity of catalase /
s–1 ;
2. (scale on x-axis) even width of bars + (scale on y-axis) 0.05 to 2 cm, 
labelled
at least each 2 cm ;
3. correct plotting of five bars ;
4. five bars labelled with each horizontal line drawn as a thin line + 
each
column labelled ; 					               [4]

[Total: 21]
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1(a)

1(b)(i)

1(b)(ii)

1(b)(iii)

1(b)(iv)

1(b)(v)

1(b)(vi)

1(c)

Q1 Mark scheme

(a)(i) (risk assessment)
(hydrogen peroxide) harmful or irritant + medium or high ;               [1]

(b)(i) (measures room temperature)
whole number or to half a degree + °C ; 			            [1]

(b)(ii) (decides on interval for temperature)
at least three additional temperatures + whole numbers + even 
intervals ; °C ; 					               [2]

(b)(iii) (recording results)
1. table drawn + heading, temperature + °C ;
2. heading, time + seconds ;
3. records results for at least five temperatures ;
4. correct pattern of results ;
5. times recorded as whole seconds ;
6. records results for repeats + means calculated ; 	           [6]

(b)(iv) (source of error with reason)
appropriate error with reason ;
e.g. concentration of hydrogen peroxide decreases
appropriate error with reason ;
e.g. different volumes of extract on each square of filter paper         [2]

(b)(v) (conclusions)
(as temperature increases, activity increases) more successful 
collisions or
more enzyme-substrate-complexes / ESCs ;
(decreased / no activity) denatures or changed shape of active site ;   [2]

(b)(vi) (modification to investigate another variable)
1. (to standardise temperature) stated temperature + thermostatically
controlled water-bath ;
2. (independent variable) at least five concentrations of catalase ;
3. (method) simple dilution / proportional dilution / serial dilution ;    [3]

(c) (chart)
1. (x-axis) different plant species + (y-axis) initial rate of activity of catalase /
s–1 ;
2. (scale on x-axis) even width of bars + (scale on y-axis) 0.05 to 2 cm, 
labelled
at least each 2 cm ;
3. correct plotting of five bars ;
4. five bars labelled with each horizontal line drawn as a thin line + 
each
column labelled ; 					               [4]

[Total: 21]
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1(a)

1(b)(i)

1(b)(ii)

1(b)(iii)

1(b)(iv)

1(b)(v)

1(b)(vi)

1(c)

Q1 Mark scheme

(a)(i) (risk assessment)
(hydrogen peroxide) harmful or irritant + medium or high ;               [1]

(b)(i) (measures room temperature)
whole number or to half a degree + °C ; 			            [1]

(b)(ii) (decides on interval for temperature)
at least three additional temperatures + whole numbers + even 
intervals ; °C ; 					               [2]

(b)(iii) (recording results)
1. table drawn + heading, temperature + °C ;
2. heading, time + seconds ;
3. records results for at least five temperatures ;
4. correct pattern of results ;
5. times recorded as whole seconds ;
6. records results for repeats + means calculated ; 	           [6]

(b)(iv) (source of error with reason)
appropriate error with reason ;
e.g. concentration of hydrogen peroxide decreases
appropriate error with reason ;
e.g. different volumes of extract on each square of filter paper         [2]

(b)(v) (conclusions)
(as temperature increases, activity increases) more successful 
collisions or
more enzyme-substrate-complexes / ESCs ;
(decreased / no activity) denatures or changed shape of active site ;   [2]

(b)(vi) (modification to investigate another variable)
1. (to standardise temperature) stated temperature + thermostatically
controlled water-bath ;
2. (independent variable) at least five concentrations of catalase ;
3. (method) simple dilution / proportional dilution / serial dilution ;    [3]

(c) (chart)
1. (x-axis) different plant species + (y-axis) initial rate of activity of catalase /
s–1 ;
2. (scale on x-axis) even width of bars + (scale on y-axis) 0.05 to 2 cm, 
labelled
at least each 2 cm ;
3. correct plotting of five bars ;
4. five bars labelled with each horizontal line drawn as a thin line + 
each
column labelled ; 					               [4]

[Total: 21]
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1(a)

1(b)(i)

1(b)(ii)

1(b)(iii)

1(b)(iv)

1(b)(v)

1(b)(vi)

1(c)

QMID

Q1 Mark scheme

(a)(i) (risk assessment)
(hydrogen peroxide) harmful or irritant + medium or high ;               [1]

(b)(i) (measures room temperature)
whole number or to half a degree + °C ; 			            [1]

(b)(ii) (decides on interval for temperature)
at least three additional temperatures + whole numbers + even 
intervals ; °C ; 					               [2]

(b)(iii) (recording results)
1. table drawn + heading, temperature + °C ;
2. heading, time + seconds ;
3. records results for at least five temperatures ;
4. correct pattern of results ;
5. times recorded as whole seconds ;
6. records results for repeats + means calculated ; 	           [6]

(b)(iv) (source of error with reason)
appropriate error with reason ;
e.g. concentration of hydrogen peroxide decreases
appropriate error with reason ;
e.g. different volumes of extract on each square of filter paper         [2]

(b)(v) (conclusions)
(as temperature increases, activity increases) more successful 
collisions or
more enzyme-substrate-complexes / ESCs ;
(decreased / no activity) denatures or changed shape of active site ;   [2]

(b)(vi) (modification to investigate another variable)
1. (to standardise temperature) stated temperature + thermostatically
controlled water-bath ;
2. (independent variable) at least five concentrations of catalase ;
3. (method) simple dilution / proportional dilution / serial dilution ;    [3]

(c) (chart)
1. (x-axis) different plant species + (y-axis) initial rate of activity of catalase /
s–1 ;
2. (scale on x-axis) even width of bars + (scale on y-axis) 0.05 to 2 cm, 
labelled
at least each 2 cm ;
3. correct plotting of five bars ;
4. five bars labelled with each horizontal line drawn as a thin line + 
each
column labelled ; 					               [4]

[Total: 21]
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1(a)

1(b)(i)

1(b)(ii)

1(b)(iii)

1(b)(iv)

1(b)(v)

1(b)(vi)

1(c)

Q1 Mark scheme

(a)(i) (risk assessment)
(hydrogen peroxide) harmful or irritant + medium or high ;               [1]

(b)(i) (measures room temperature)
whole number or to half a degree + °C ; 			            [1]

(b)(ii) (decides on interval for temperature)
at least three additional temperatures + whole numbers + even 
intervals ; °C ; 					               [2]

(b)(iii) (recording results)
1. table drawn + heading, temperature + °C ;
2. heading, time + seconds ;
3. records results for at least five temperatures ;
4. correct pattern of results ;
5. times recorded as whole seconds ;
6. records results for repeats + means calculated ; 	           [6]

(b)(iv) (source of error with reason)
appropriate error with reason ;
e.g. concentration of hydrogen peroxide decreases
appropriate error with reason ;
e.g. different volumes of extract on each square of filter paper         [2]

(b)(v) (conclusions)
(as temperature increases, activity increases) more successful 
collisions or
more enzyme-substrate-complexes / ESCs ;
(decreased / no activity) denatures or changed shape of active site ;   [2]

(b)(vi) (modification to investigate another variable)
1. (to standardise temperature) stated temperature + thermostatically
controlled water-bath ;
2. (independent variable) at least five concentrations of catalase ;
3. (method) simple dilution / proportional dilution / serial dilution ;    [3]

(c) (chart)
1. (x-axis) different plant species + (y-axis) initial rate of activity of catalase /
s–1 ;
2. (scale on x-axis) even width of bars + (scale on y-axis) 0.05 to 2 cm, 
labelled
at least each 2 cm ;
3. correct plotting of five bars ;
4. five bars labelled with each horizontal line drawn as a thin line + 
each
column labelled ; 					               [4]

[Total: 21]
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1(a)

1(b)(i)

1(b)(ii)

1(b)(iii)

1(b)(iv)

1(b)(v)

1(b)(vi)

1(c)

Q1 Mark scheme

(a)(i) (risk assessment)
(hydrogen peroxide) harmful or irritant + medium or high ;               [1]

(b)(i) (measures room temperature)
whole number or to half a degree + °C ; 			            [1]

(b)(ii) (decides on interval for temperature)
at least three additional temperatures + whole numbers + even 
intervals ; °C ; 					               [2]

(b)(iii) (recording results)
1. table drawn + heading, temperature + °C ;
2. heading, time + seconds ;
3. records results for at least five temperatures ;
4. correct pattern of results ;
5. times recorded as whole seconds ;
6. records results for repeats + means calculated ; 	           [6]

(b)(iv) (source of error with reason)
appropriate error with reason ;
e.g. concentration of hydrogen peroxide decreases
appropriate error with reason ;
e.g. different volumes of extract on each square of filter paper         [2]

(b)(v) (conclusions)
(as temperature increases, activity increases) more successful 
collisions or
more enzyme-substrate-complexes / ESCs ;
(decreased / no activity) denatures or changed shape of active site ;   [2]

(b)(vi) (modification to investigate another variable)
1. (to standardise temperature) stated temperature + thermostatically
controlled water-bath ;
2. (independent variable) at least five concentrations of catalase ;
3. (method) simple dilution / proportional dilution / serial dilution ;    [3]

(c) (chart)
1. (x-axis) different plant species + (y-axis) initial rate of activity of catalase /
s–1 ;
2. (scale on x-axis) even width of bars + (scale on y-axis) 0.05 to 2 cm, 
labelled
at least each 2 cm ;
3. correct plotting of five bars ;
4. five bars labelled with each horizontal line drawn as a thin line + 
each
column labelled ; 					               [4]

[Total: 21]
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1(a)

1(b)(i)

1(b)(ii)

1(b)(iii)

1(b)(iv)

1(b)(v)

1(b)(vi)

1(c)

Q1 Mark scheme

(a)(i) (risk assessment)
(hydrogen peroxide) harmful or irritant + medium or high ;               [1]

(b)(i) (measures room temperature)
whole number or to half a degree + °C ; 			            [1]

(b)(ii) (decides on interval for temperature)
at least three additional temperatures + whole numbers + even 
intervals ; °C ; 					               [2]

(b)(iii) (recording results)
1. table drawn + heading, temperature + °C ;
2. heading, time + seconds ;
3. records results for at least five temperatures ;
4. correct pattern of results ;
5. times recorded as whole seconds ;
6. records results for repeats + means calculated ; 	           [6]

(b)(iv) (source of error with reason)
appropriate error with reason ;
e.g. concentration of hydrogen peroxide decreases
appropriate error with reason ;
e.g. different volumes of extract on each square of filter paper         [2]

(b)(v) (conclusions)
(as temperature increases, activity increases) more successful 
collisions or
more enzyme-substrate-complexes / ESCs ;
(decreased / no activity) denatures or changed shape of active site ;   [2]

(b)(vi) (modification to investigate another variable)
1. (to standardise temperature) stated temperature + thermostatically
controlled water-bath ;
2. (independent variable) at least five concentrations of catalase ;
3. (method) simple dilution / proportional dilution / serial dilution ;    [3]

(c) (chart)
1. (x-axis) different plant species + (y-axis) initial rate of activity of catalase /
s–1 ;
2. (scale on x-axis) even width of bars + (scale on y-axis) 0.05 to 2 cm, 
labelled
at least each 2 cm ;
3. correct plotting of five bars ;
4. five bars labelled with each horizontal line drawn as a thin line + 
each
column labelled ; 					               [4]

[Total: 21]
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1(a)

1(b)(i)

1(b)(ii)

1(b)(iii)

1(b)(iv)

1(b)(v)

1(b)(vi)

1(c)

Q1 Mark scheme

(a)(i) (risk assessment)
(hydrogen peroxide) harmful or irritant + medium or high ;               [1]

(b)(i) (measures room temperature)
whole number or to half a degree + °C ; 			            [1]

(b)(ii) (decides on interval for temperature)
at least three additional temperatures + whole numbers + even 
intervals ; °C ; 					               [2]

(b)(iii) (recording results)
1. table drawn + heading, temperature + °C ;
2. heading, time + seconds ;
3. records results for at least five temperatures ;
4. correct pattern of results ;
5. times recorded as whole seconds ;
6. records results for repeats + means calculated ; 	           [6]

(b)(iv) (source of error with reason)
appropriate error with reason ;
e.g. concentration of hydrogen peroxide decreases
appropriate error with reason ;
e.g. different volumes of extract on each square of filter paper         [2]

(b)(v) (conclusions)
(as temperature increases, activity increases) more successful 
collisions or
more enzyme-substrate-complexes / ESCs ;
(decreased / no activity) denatures or changed shape of active site ;   [2]

(b)(vi) (modification to investigate another variable)
1. (to standardise temperature) stated temperature + thermostatically
controlled water-bath ;
2. (independent variable) at least five concentrations of catalase ;
3. (method) simple dilution / proportional dilution / serial dilution ;    [3]

(c) (chart)
1. (x-axis) different plant species + (y-axis) initial rate of activity of catalase /
s–1 ;
2. (scale on x-axis) even width of bars + (scale on y-axis) 0.05 to 2 cm, 
labelled
at least each 2 cm ;
3. correct plotting of five bars ;
4. five bars labelled with each horizontal line drawn as a thin line + 
each
column labelled ; 					               [4]

[Total: 21]
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1(a)

1(b)(i)

1(b)(ii)

1(b)(iii)

1(b)(iv)

1(b)(v)

1(b)(vi)

1(c)

QLOW

Q1 Mark scheme

(a)(i) (risk assessment)
(hydrogen peroxide) harmful or irritant + medium or high ;               [1]

(b)(i) (measures room temperature)
whole number or to half a degree + °C ; 			            [1]

(b)(ii) (decides on interval for temperature)
at least three additional temperatures + whole numbers + even 
intervals ; °C ; 					               [2]

(b)(iii) (recording results)
1. table drawn + heading, temperature + °C ;
2. heading, time + seconds ;
3. records results for at least five temperatures ;
4. correct pattern of results ;
5. times recorded as whole seconds ;
6. records results for repeats + means calculated ; 	           [6]

(b)(iv) (source of error with reason)
appropriate error with reason ;
e.g. concentration of hydrogen peroxide decreases
appropriate error with reason ;
e.g. different volumes of extract on each square of filter paper         [2]

(b)(v) (conclusions)
(as temperature increases, activity increases) more successful 
collisions or
more enzyme-substrate-complexes / ESCs ;
(decreased / no activity) denatures or changed shape of active site ;   [2]

(b)(vi) (modification to investigate another variable)
1. (to standardise temperature) stated temperature + thermostatically
controlled water-bath ;
2. (independent variable) at least five concentrations of catalase ;
3. (method) simple dilution / proportional dilution / serial dilution ;    [3]

(c) (chart)
1. (x-axis) different plant species + (y-axis) initial rate of activity of catalase /
s–1 ;
2. (scale on x-axis) even width of bars + (scale on y-axis) 0.05 to 2 cm, 
labelled
at least each 2 cm ;
3. correct plotting of five bars ;
4. five bars labelled with each horizontal line drawn as a thin line + 
each
column labelled ; 					               [4]

[Total: 21]
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1(a)

1(b)(i)

1(b)(ii)

1(b)(iii)

1(b)(iv)

1(b)(v)

1(b)(vi)

1(c)

Q1 Mark scheme

(a)(i) (risk assessment)
(hydrogen peroxide) harmful or irritant + medium or high ;               [1]

(b)(i) (measures room temperature)
whole number or to half a degree + °C ; 			            [1]

(b)(ii) (decides on interval for temperature)
at least three additional temperatures + whole numbers + even 
intervals ; °C ; 					               [2]

(b)(iii) (recording results)
1. table drawn + heading, temperature + °C ;
2. heading, time + seconds ;
3. records results for at least five temperatures ;
4. correct pattern of results ;
5. times recorded as whole seconds ;
6. records results for repeats + means calculated ; 	           [6]

(b)(iv) (source of error with reason)
appropriate error with reason ;
e.g. concentration of hydrogen peroxide decreases
appropriate error with reason ;
e.g. different volumes of extract on each square of filter paper         [2]

(b)(v) (conclusions)
(as temperature increases, activity increases) more successful 
collisions or
more enzyme-substrate-complexes / ESCs ;
(decreased / no activity) denatures or changed shape of active site ;   [2]

(b)(vi) (modification to investigate another variable)
1. (to standardise temperature) stated temperature + thermostatically
controlled water-bath ;
2. (independent variable) at least five concentrations of catalase ;
3. (method) simple dilution / proportional dilution / serial dilution ;    [3]

(c) (chart)
1. (x-axis) different plant species + (y-axis) initial rate of activity of catalase /
s–1 ;
2. (scale on x-axis) even width of bars + (scale on y-axis) 0.05 to 2 cm, 
labelled
at least each 2 cm ;
3. correct plotting of five bars ;
4. five bars labelled with each horizontal line drawn as a thin line + 
each
column labelled ; 					               [4]

[Total: 21]
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1(a)

1(b)(i)

1(b)(ii)

1(b)(iii)

1(b)(iv)

1(b)(v)

1(b)(vi)

1(c)

Q1 Mark scheme

(a)(i) (risk assessment)
(hydrogen peroxide) harmful or irritant + medium or high ;               [1]

(b)(i) (measures room temperature)
whole number or to half a degree + °C ; 			            [1]

(b)(ii) (decides on interval for temperature)
at least three additional temperatures + whole numbers + even 
intervals ; °C ; 					               [2]

(b)(iii) (recording results)
1. table drawn + heading, temperature + °C ;
2. heading, time + seconds ;
3. records results for at least five temperatures ;
4. correct pattern of results ;
5. times recorded as whole seconds ;
6. records results for repeats + means calculated ; 	           [6]

(b)(iv) (source of error with reason)
appropriate error with reason ;
e.g. concentration of hydrogen peroxide decreases
appropriate error with reason ;
e.g. different volumes of extract on each square of filter paper         [2]

(b)(v) (conclusions)
(as temperature increases, activity increases) more successful 
collisions or
more enzyme-substrate-complexes / ESCs ;
(decreased / no activity) denatures or changed shape of active site ;   [2]

(b)(vi) (modification to investigate another variable)
1. (to standardise temperature) stated temperature + thermostatically
controlled water-bath ;
2. (independent variable) at least five concentrations of catalase ;
3. (method) simple dilution / proportional dilution / serial dilution ;    [3]

(c) (chart)
1. (x-axis) different plant species + (y-axis) initial rate of activity of catalase /
s–1 ;
2. (scale on x-axis) even width of bars + (scale on y-axis) 0.05 to 2 cm, 
labelled
at least each 2 cm ;
3. correct plotting of five bars ;
4. five bars labelled with each horizontal line drawn as a thin line + 
each
column labelled ; 					               [4]

[Total: 21]
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1(a)

1(b)(i)

1(b)(ii)

1(b)(iii)

1(b)(iv)

1(b)(v)

1(b)(vi)

1(c)

Q1 Mark scheme

(a)(i) (risk assessment)
(hydrogen peroxide) harmful or irritant + medium or high ;               [1]

(b)(i) (measures room temperature)
whole number or to half a degree + °C ; 			            [1]

(b)(ii) (decides on interval for temperature)
at least three additional temperatures + whole numbers + even 
intervals ; °C ; 					               [2]

(b)(iii) (recording results)
1. table drawn + heading, temperature + °C ;
2. heading, time + seconds ;
3. records results for at least five temperatures ;
4. correct pattern of results ;
5. times recorded as whole seconds ;
6. records results for repeats + means calculated ; 	           [6]

(b)(iv) (source of error with reason)
appropriate error with reason ;
e.g. concentration of hydrogen peroxide decreases
appropriate error with reason ;
e.g. different volumes of extract on each square of filter paper         [2]

(b)(v) (conclusions)
(as temperature increases, activity increases) more successful 
collisions or
more enzyme-substrate-complexes / ESCs ;
(decreased / no activity) denatures or changed shape of active site ;   [2]

(b)(vi) (modification to investigate another variable)
1. (to standardise temperature) stated temperature + thermostatically
controlled water-bath ;
2. (independent variable) at least five concentrations of catalase ;
3. (method) simple dilution / proportional dilution / serial dilution ;    [3]

(c) (chart)
1. (x-axis) different plant species + (y-axis) initial rate of activity of catalase /
s–1 ;
2. (scale on x-axis) even width of bars + (scale on y-axis) 0.05 to 2 cm, 
labelled
at least each 2 cm ;
3. correct plotting of five bars ;
4. five bars labelled with each horizontal line drawn as a thin line + 
each
column labelled ; 					               [4]

[Total: 21]
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1(a)

1(b)(i)

1(b)(ii)

1(b)(iii)

1(b)(iv)

1(b)(v)

1(b)(vi)

1(c)

Q1 Mark scheme

(a)(i) (risk assessment)
(hydrogen peroxide) harmful or irritant + medium or high ;               [1]

(b)(i) (measures room temperature)
whole number or to half a degree + °C ; 			            [1]

(b)(ii) (decides on interval for temperature)
at least three additional temperatures + whole numbers + even 
intervals ; °C ; 					               [2]

(b)(iii) (recording results)
1. table drawn + heading, temperature + °C ;
2. heading, time + seconds ;
3. records results for at least five temperatures ;
4. correct pattern of results ;
5. times recorded as whole seconds ;
6. records results for repeats + means calculated ; 	           [6]

(b)(iv) (source of error with reason)
appropriate error with reason ;
e.g. concentration of hydrogen peroxide decreases
appropriate error with reason ;
e.g. different volumes of extract on each square of filter paper         [2]

(b)(v) (conclusions)
(as temperature increases, activity increases) more successful 
collisions or
more enzyme-substrate-complexes / ESCs ;
(decreased / no activity) denatures or changed shape of active site ;   [2]

(b)(vi) (modification to investigate another variable)
1. (to standardise temperature) stated temperature + thermostatically
controlled water-bath ;
2. (independent variable) at least five concentrations of catalase ;
3. (method) simple dilution / proportional dilution / serial dilution ;    [3]

(c) (chart)
1. (x-axis) different plant species + (y-axis) initial rate of activity of catalase /
s–1 ;
2. (scale on x-axis) even width of bars + (scale on y-axis) 0.05 to 2 cm, 
labelled
at least each 2 cm ;
3. correct plotting of five bars ;
4. five bars labelled with each horizontal line drawn as a thin line + 
each
column labelled ; 					               [4]

[Total: 21]
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2(a)(i)

2(a)(ii)

2(b)(i)

2(b)(ii)

2(c)

QHIGH

Q2 Mark scheme

(a)(i) (plan diagram)
1. plan diagram of appropriate size + no shading ;
2. no cells + at least two vascular bundles + correct section 
drawn ;
3. epidermis drawn as two lines drawn closely together ;
4. line drawn to show area of cells located at tip of leaf;          [4]

(a)(ii) (drawing)
1. quality of line for outer wall of cells + size at least 50 mm 
across largest
cell ;
2. only four cells drawn, each cell touching at least one other 
cell ;
3. cell walls drawn as two lines close together ;
4. one cell which shows a difference from other cells ;
e.g. cell contains an inclusion
5. uses one label line + one label to cell wall ; 	                        [5]

(b)(i) (ratio)
1. measures depth of midrib + diameter of the vascular bundle ;
2. records whole numbers or to 0.5 for both measurements ;
3. decides to use same units for both measurements ;
4. displays, in final ratio, larger number to smaller number ;
5. final answer as simplest ratio ;			            [5]

(b)(ii) (conclusion)
(habitat) water + (feature) large air spaces or more air spaces or 
AVP ; 	           					              [1]

(c) (observable difference between leaf on K1 and leaf in Fig. 2.2)
organises comparisons into three columns with one column for 
features, one
headed K1 and one headed Fig. 2.2 ;
any three observable differences of comparison ;;;
e.g. K1 has more vascular bundles than Fig. 2.2         	          [4]
					                 [total: 19]
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2(a)(i)

2(a)(ii)

2(b)(i)

2(b)(ii)

2(c)

Q2 Mark scheme

(a)(i) (plan diagram)
1. plan diagram of appropriate size + no shading ;
2. no cells + at least two vascular bundles + correct section 
drawn ;
3. epidermis drawn as two lines drawn closely together ;
4. line drawn to show area of cells located at tip of leaf;          [4]

(a)(ii) (drawing)
1. quality of line for outer wall of cells + size at least 50 mm 
across largest
cell ;
2. only four cells drawn, each cell touching at least one other 
cell ;
3. cell walls drawn as two lines close together ;
4. one cell which shows a difference from other cells ;
e.g. cell contains an inclusion
5. uses one label line + one label to cell wall ; 	                        [5]
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(a) both have ribose (sugars) ; R ribulose
ATP has 1, ribose / pentose / sugar, NAD has 2 ; I ref. to additional 

hexose
both have, adenine / purine (base) ; I adenosine
NAD has, nicotinamide / pyrimidine (base) ;
ATP has 3 phosphates, NAD has 2 ; 		                   [max 3]

(b) accept synthesise / produce / convert to, for ‘make’ for all mp
make (named), protein / polypeptide / peptides ; A protein synthesis 

/ translation
make (named), disaccharide / oligosaccharide / polysaccharide / 

glycogen ; R nonmammalian examples such as starch or cellulose
make (named), triglycerides / lipids / phospholipids / steroids / 

cholesterol ;
A glycogenesis

make, nucleotide / polynucleotide / nucleic acid / DNA / RNA ;
A transcription / DNA replication

AVP ; e.g. named example of, polymerisation / condensation
A phosphorylation example			                     	

						       [max 3]

(c) substrate-linked / substrate-level, phosphorylation ;  
I condensation reaction 		                 		           [1]

(d) hydrogen, carrier / acceptor ; A gets reduced or gains H / H+ and 
electrons

I donates R H2 / hydrogen molecules
(acts as a) coenzyme ; A enables dehydrogenases to work
ref. to glycolysis / respiration in anaerobic conditions ; A anaerobic 

respiration
I aerobic 					                     [max 2]

(e) ‘more’ needed once plus implied for second mp
1	 more, C-H bonds / hydrogen(s) / reduced ; I C-C bonds
	 R more hydrogen bonds R hydrocarbons
accept produces / gives / results in for ‘makes’ in mp 2 and mp3
2	 (makes) more reduced NAD ;
3	 makes more ATP per, gram / molecule / mole / unit mass ;
	 A releases / results in / gives, more energy per, g / etc.
4	 more, aerobic respiration / electron transport chain (ETC) / 

oxidative phosphorylation / chemiosmosis ; A higher rate  
of for ‘more’  

							        [max 2]
 						                     [Total: 9]

1(a)

1(b)

1(c)

1(d)

1(e)

QHIGH
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of for ‘more’  

							        [max 2]
 						                     [Total: 9]

1(a)

1(b)

1(c)

1(d)

1(e)

QLOW
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(a) both have ribose (sugars) ; R ribulose
ATP has 1, ribose / pentose / sugar, NAD has 2 ; I ref. to additional 

hexose
both have, adenine / purine (base) ; I adenosine
NAD has, nicotinamide / pyrimidine (base) ;
ATP has 3 phosphates, NAD has 2 ; 		                   [max 3]

(b) accept synthesise / produce / convert to, for ‘make’ for all mp
make (named), protein / polypeptide / peptides ; A protein synthesis 

/ translation
make (named), disaccharide / oligosaccharide / polysaccharide / 

glycogen ; R nonmammalian examples such as starch or cellulose
make (named), triglycerides / lipids / phospholipids / steroids / 

cholesterol ;
A glycogenesis

make, nucleotide / polynucleotide / nucleic acid / DNA / RNA ;
A transcription / DNA replication

AVP ; e.g. named example of, polymerisation / condensation
A phosphorylation example			                     	

						       [max 3]

(c) substrate-linked / substrate-level, phosphorylation ;  
I condensation reaction 		                 		           [1]

(d) hydrogen, carrier / acceptor ; A gets reduced or gains H / H+ and 
electrons

I donates R H2 / hydrogen molecules
(acts as a) coenzyme ; A enables dehydrogenases to work
ref. to glycolysis / respiration in anaerobic conditions ; A anaerobic 

respiration
I aerobic 					                     [max 2]

(e) ‘more’ needed once plus implied for second mp
1	 more, C-H bonds / hydrogen(s) / reduced ; I C-C bonds
	 R more hydrogen bonds R hydrocarbons
accept produces / gives / results in for ‘makes’ in mp 2 and mp3
2	 (makes) more reduced NAD ;
3	 makes more ATP per, gram / molecule / mole / unit mass ;
	 A releases / results in / gives, more energy per, g / etc.
4	 more, aerobic respiration / electron transport chain (ETC) / 

oxidative phosphorylation / chemiosmosis ; A higher rate  
of for ‘more’  

							        [max 2]
 						                     [Total: 9]

1(a)

1(b)

1(c)

1(d)

1(e)
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2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)

QHIGH

Q2 Mark scheme

(a) at lowest value / in shortest supply ; I insufficient supply / not 
enough

(the) one factor of several that affects rate ; A one factor of 
several prevents increase in rate			           [2]

(b) to keep out unwanted CO2 (in air around leaves) ;
A to stop CO2 increasing / entering (upper chamber)

ref. to respiration of soil organisms ; A respiration of bacteria / 
fungi / seeds
ref. to respiration of plant roots ;			    [max 2]

(c)(i) I ref. to set B throughout I time references
at low(er) light intensity / light intensity up to a figure in range 
6 – 7 au
1	 rate increases as light intensity increases ;
2	 light intensity is (main) limiting factor ;
mp1 and mp 2 need to be in correct context
at high light intensity / light intensity above a figure in range 6 – 7 au
3	 rate, levels off / reaches plateau / remains constant ;

A rate unaffected (by light intensity)
4	 another (named) factor / not light intensity, is limiting ;

A CO2 concentration / temperature
mp3 and mp4 need to be in correct context		   [max 3]

(c)(ii) more CO2 available in B / less CO2 in A ;
A CO2 concentration in B is double that of A

ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO2 combines with RuBP

CO2 concentration is limiting factor in set A ;
A CO2 concentration is limiting at a higher light intensity in B

[max 2]

(d) accept ora throughout
1	 D, adapted to high CO2 / can use more CO2 (per unit leaf area) ;

A plants in D have, adjusted / accommodated, to high CO2

2	D have more, chloroplasts / chlorophyll ;
3	D have more, rubisco / RuBP ;
4	D have more stomata ;
5	D have thinner leaves ;
6 AVP ; e.g. ref. to diffusion of CO2  			    [max 4]

[Total: 13]
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2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)

Q2 Mark scheme

(a) at lowest value / in shortest supply ; I insufficient supply / not 
enough

(the) one factor of several that affects rate ; A one factor of 
several prevents increase in rate			           [2]

(b) to keep out unwanted CO2 (in air around leaves) ;
A to stop CO2 increasing / entering (upper chamber)

ref. to respiration of soil organisms ; A respiration of bacteria / 
fungi / seeds
ref. to respiration of plant roots ;			    [max 2]

(c)(i) I ref. to set B throughout I time references
at low(er) light intensity / light intensity up to a figure in range 
6 – 7 au
1	 rate increases as light intensity increases ;
2	 light intensity is (main) limiting factor ;
mp1 and mp 2 need to be in correct context
at high light intensity / light intensity above a figure in range 6 – 7 au
3	 rate, levels off / reaches plateau / remains constant ;

A rate unaffected (by light intensity)
4	 another (named) factor / not light intensity, is limiting ;

A CO2 concentration / temperature
mp3 and mp4 need to be in correct context		   [max 3]

(c)(ii) more CO2 available in B / less CO2 in A ;
A CO2 concentration in B is double that of A

ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO2 combines with RuBP

CO2 concentration is limiting factor in set A ;
A CO2 concentration is limiting at a higher light intensity in B

[max 2]

(d) accept ora throughout
1	 D, adapted to high CO2 / can use more CO2 (per unit leaf area) ;

A plants in D have, adjusted / accommodated, to high CO2

2	D have more, chloroplasts / chlorophyll ;
3	D have more, rubisco / RuBP ;
4	D have more stomata ;
5	D have thinner leaves ;
6 AVP ; e.g. ref. to diffusion of CO2  			    [max 4]

[Total: 13]
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2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)

Q2 Mark scheme

(a) at lowest value / in shortest supply ; I insufficient supply / not 
enough

(the) one factor of several that affects rate ; A one factor of 
several prevents increase in rate			           [2]

(b) to keep out unwanted CO2 (in air around leaves) ;
A to stop CO2 increasing / entering (upper chamber)

ref. to respiration of soil organisms ; A respiration of bacteria / 
fungi / seeds
ref. to respiration of plant roots ;			    [max 2]

(c)(i) I ref. to set B throughout I time references
at low(er) light intensity / light intensity up to a figure in range 
6 – 7 au
1	 rate increases as light intensity increases ;
2	 light intensity is (main) limiting factor ;
mp1 and mp 2 need to be in correct context
at high light intensity / light intensity above a figure in range 6 – 7 au
3	 rate, levels off / reaches plateau / remains constant ;

A rate unaffected (by light intensity)
4	 another (named) factor / not light intensity, is limiting ;

A CO2 concentration / temperature
mp3 and mp4 need to be in correct context		   [max 3]

(c)(ii) more CO2 available in B / less CO2 in A ;
A CO2 concentration in B is double that of A

ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO2 combines with RuBP

CO2 concentration is limiting factor in set A ;
A CO2 concentration is limiting at a higher light intensity in B

[max 2]

(d) accept ora throughout
1	 D, adapted to high CO2 / can use more CO2 (per unit leaf area) ;

A plants in D have, adjusted / accommodated, to high CO2

2	D have more, chloroplasts / chlorophyll ;
3	D have more, rubisco / RuBP ;
4	D have more stomata ;
5	D have thinner leaves ;
6 AVP ; e.g. ref. to diffusion of CO2  			    [max 4]

[Total: 13]
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2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)

Q2 Mark scheme

(a) at lowest value / in shortest supply ; I insufficient supply / not 
enough

(the) one factor of several that affects rate ; A one factor of 
several prevents increase in rate			           [2]

(b) to keep out unwanted CO2 (in air around leaves) ;
A to stop CO2 increasing / entering (upper chamber)

ref. to respiration of soil organisms ; A respiration of bacteria / 
fungi / seeds
ref. to respiration of plant roots ;			    [max 2]

(c)(i) I ref. to set B throughout I time references
at low(er) light intensity / light intensity up to a figure in range 
6 – 7 au
1	 rate increases as light intensity increases ;
2	 light intensity is (main) limiting factor ;
mp1 and mp 2 need to be in correct context
at high light intensity / light intensity above a figure in range 6 – 7 au
3	 rate, levels off / reaches plateau / remains constant ;

A rate unaffected (by light intensity)
4	 another (named) factor / not light intensity, is limiting ;

A CO2 concentration / temperature
mp3 and mp4 need to be in correct context		   [max 3]

(c)(ii) more CO2 available in B / less CO2 in A ;
A CO2 concentration in B is double that of A

ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO2 combines with RuBP

CO2 concentration is limiting factor in set A ;
A CO2 concentration is limiting at a higher light intensity in B

[max 2]

(d) accept ora throughout
1	 D, adapted to high CO2 / can use more CO2 (per unit leaf area) ;

A plants in D have, adjusted / accommodated, to high CO2

2	D have more, chloroplasts / chlorophyll ;
3	D have more, rubisco / RuBP ;
4	D have more stomata ;
5	D have thinner leaves ;
6 AVP ; e.g. ref. to diffusion of CO2  			    [max 4]

[Total: 13]
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2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)

QMID

Q2 Mark scheme

(a) at lowest value / in shortest supply ; I insufficient supply / not 
enough

(the) one factor of several that affects rate ; A one factor of 
several prevents increase in rate			           [2]

(b) to keep out unwanted CO2 (in air around leaves) ;
A to stop CO2 increasing / entering (upper chamber)

ref. to respiration of soil organisms ; A respiration of bacteria / 
fungi / seeds
ref. to respiration of plant roots ;			    [max 2]

(c)(i) I ref. to set B throughout I time references
at low(er) light intensity / light intensity up to a figure in range 
6 – 7 au
1	 rate increases as light intensity increases ;
2	 light intensity is (main) limiting factor ;
mp1 and mp 2 need to be in correct context
at high light intensity / light intensity above a figure in range 6 – 7 au
3	 rate, levels off / reaches plateau / remains constant ;

A rate unaffected (by light intensity)
4	 another (named) factor / not light intensity, is limiting ;

A CO2 concentration / temperature
mp3 and mp4 need to be in correct context		   [max 3]

(c)(ii) more CO2 available in B / less CO2 in A ;
A CO2 concentration in B is double that of A

ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO2 combines with RuBP

CO2 concentration is limiting factor in set A ;
A CO2 concentration is limiting at a higher light intensity in B

[max 2]

(d) accept ora throughout
1	 D, adapted to high CO2 / can use more CO2 (per unit leaf area) ;

A plants in D have, adjusted / accommodated, to high CO2

2	D have more, chloroplasts / chlorophyll ;
3	D have more, rubisco / RuBP ;
4	D have more stomata ;
5	D have thinner leaves ;
6 AVP ; e.g. ref. to diffusion of CO2  			    [max 4]

[Total: 13]
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2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)

Q2 Mark scheme

(a) at lowest value / in shortest supply ; I insufficient supply / not 
enough

(the) one factor of several that affects rate ; A one factor of 
several prevents increase in rate			           [2]

(b) to keep out unwanted CO2 (in air around leaves) ;
A to stop CO2 increasing / entering (upper chamber)

ref. to respiration of soil organisms ; A respiration of bacteria / 
fungi / seeds
ref. to respiration of plant roots ;			    [max 2]

(c)(i) I ref. to set B throughout I time references
at low(er) light intensity / light intensity up to a figure in range 
6 – 7 au
1	 rate increases as light intensity increases ;
2	 light intensity is (main) limiting factor ;
mp1 and mp 2 need to be in correct context
at high light intensity / light intensity above a figure in range 6 – 7 au
3	 rate, levels off / reaches plateau / remains constant ;

A rate unaffected (by light intensity)
4	 another (named) factor / not light intensity, is limiting ;

A CO2 concentration / temperature
mp3 and mp4 need to be in correct context		   [max 3]

(c)(ii) more CO2 available in B / less CO2 in A ;
A CO2 concentration in B is double that of A

ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO2 combines with RuBP

CO2 concentration is limiting factor in set A ;
A CO2 concentration is limiting at a higher light intensity in B

[max 2]

(d) accept ora throughout
1	 D, adapted to high CO2 / can use more CO2 (per unit leaf area) ;

A plants in D have, adjusted / accommodated, to high CO2

2	D have more, chloroplasts / chlorophyll ;
3	D have more, rubisco / RuBP ;
4	D have more stomata ;
5	D have thinner leaves ;
6 AVP ; e.g. ref. to diffusion of CO2  			    [max 4]

[Total: 13]
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2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)

Q2 Mark scheme

(a) at lowest value / in shortest supply ; I insufficient supply / not 
enough

(the) one factor of several that affects rate ; A one factor of 
several prevents increase in rate			           [2]

(b) to keep out unwanted CO2 (in air around leaves) ;
A to stop CO2 increasing / entering (upper chamber)

ref. to respiration of soil organisms ; A respiration of bacteria / 
fungi / seeds
ref. to respiration of plant roots ;			    [max 2]

(c)(i) I ref. to set B throughout I time references
at low(er) light intensity / light intensity up to a figure in range 
6 – 7 au
1	 rate increases as light intensity increases ;
2	 light intensity is (main) limiting factor ;
mp1 and mp 2 need to be in correct context
at high light intensity / light intensity above a figure in range 6 – 7 au
3	 rate, levels off / reaches plateau / remains constant ;

A rate unaffected (by light intensity)
4	 another (named) factor / not light intensity, is limiting ;

A CO2 concentration / temperature
mp3 and mp4 need to be in correct context		   [max 3]

(c)(ii) more CO2 available in B / less CO2 in A ;
A CO2 concentration in B is double that of A

ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO2 combines with RuBP

CO2 concentration is limiting factor in set A ;
A CO2 concentration is limiting at a higher light intensity in B

[max 2]

(d) accept ora throughout
1	 D, adapted to high CO2 / can use more CO2 (per unit leaf area) ;

A plants in D have, adjusted / accommodated, to high CO2

2	D have more, chloroplasts / chlorophyll ;
3	D have more, rubisco / RuBP ;
4	D have more stomata ;
5	D have thinner leaves ;
6 AVP ; e.g. ref. to diffusion of CO2  			    [max 4]

[Total: 13]
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2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)

Q2 Mark scheme

(a) at lowest value / in shortest supply ; I insufficient supply / not 
enough

(the) one factor of several that affects rate ; A one factor of 
several prevents increase in rate			           [2]

(b) to keep out unwanted CO2 (in air around leaves) ;
A to stop CO2 increasing / entering (upper chamber)

ref. to respiration of soil organisms ; A respiration of bacteria / 
fungi / seeds
ref. to respiration of plant roots ;			    [max 2]

(c)(i) I ref. to set B throughout I time references
at low(er) light intensity / light intensity up to a figure in range 
6 – 7 au
1	 rate increases as light intensity increases ;
2	 light intensity is (main) limiting factor ;
mp1 and mp 2 need to be in correct context
at high light intensity / light intensity above a figure in range 6 – 7 au
3	 rate, levels off / reaches plateau / remains constant ;

A rate unaffected (by light intensity)
4	 another (named) factor / not light intensity, is limiting ;

A CO2 concentration / temperature
mp3 and mp4 need to be in correct context		   [max 3]

(c)(ii) more CO2 available in B / less CO2 in A ;
A CO2 concentration in B is double that of A

ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO2 combines with RuBP

CO2 concentration is limiting factor in set A ;
A CO2 concentration is limiting at a higher light intensity in B

[max 2]

(d) accept ora throughout
1	 D, adapted to high CO2 / can use more CO2 (per unit leaf area) ;

A plants in D have, adjusted / accommodated, to high CO2

2	D have more, chloroplasts / chlorophyll ;
3	D have more, rubisco / RuBP ;
4	D have more stomata ;
5	D have thinner leaves ;
6 AVP ; e.g. ref. to diffusion of CO2  			    [max 4]

[Total: 13]



Select 
page

Your 
Mark

2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)

QLOW

Q2 Mark scheme

(a) at lowest value / in shortest supply ; I insufficient supply / not 
enough

(the) one factor of several that affects rate ; A one factor of 
several prevents increase in rate			           [2]

(b) to keep out unwanted CO2 (in air around leaves) ;
A to stop CO2 increasing / entering (upper chamber)

ref. to respiration of soil organisms ; A respiration of bacteria / 
fungi / seeds
ref. to respiration of plant roots ;			    [max 2]

(c)(i) I ref. to set B throughout I time references
at low(er) light intensity / light intensity up to a figure in range 
6 – 7 au
1	 rate increases as light intensity increases ;
2	 light intensity is (main) limiting factor ;
mp1 and mp 2 need to be in correct context
at high light intensity / light intensity above a figure in range 6 – 7 au
3	 rate, levels off / reaches plateau / remains constant ;

A rate unaffected (by light intensity)
4	 another (named) factor / not light intensity, is limiting ;

A CO2 concentration / temperature
mp3 and mp4 need to be in correct context		   [max 3]

(c)(ii) more CO2 available in B / less CO2 in A ;
A CO2 concentration in B is double that of A

ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO2 combines with RuBP

CO2 concentration is limiting factor in set A ;
A CO2 concentration is limiting at a higher light intensity in B

[max 2]

(d) accept ora throughout
1	 D, adapted to high CO2 / can use more CO2 (per unit leaf area) ;

A plants in D have, adjusted / accommodated, to high CO2

2	D have more, chloroplasts / chlorophyll ;
3	D have more, rubisco / RuBP ;
4	D have more stomata ;
5	D have thinner leaves ;
6 AVP ; e.g. ref. to diffusion of CO2  			    [max 4]

[Total: 13]
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2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)

Q2 Mark scheme

(a) at lowest value / in shortest supply ; I insufficient supply / not 
enough

(the) one factor of several that affects rate ; A one factor of 
several prevents increase in rate			           [2]

(b) to keep out unwanted CO2 (in air around leaves) ;
A to stop CO2 increasing / entering (upper chamber)

ref. to respiration of soil organisms ; A respiration of bacteria / 
fungi / seeds
ref. to respiration of plant roots ;			    [max 2]

(c)(i) I ref. to set B throughout I time references
at low(er) light intensity / light intensity up to a figure in range 
6 – 7 au
1	 rate increases as light intensity increases ;
2	 light intensity is (main) limiting factor ;
mp1 and mp 2 need to be in correct context
at high light intensity / light intensity above a figure in range 6 – 7 au
3	 rate, levels off / reaches plateau / remains constant ;

A rate unaffected (by light intensity)
4	 another (named) factor / not light intensity, is limiting ;

A CO2 concentration / temperature
mp3 and mp4 need to be in correct context		   [max 3]

(c)(ii) more CO2 available in B / less CO2 in A ;
A CO2 concentration in B is double that of A

ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO2 combines with RuBP

CO2 concentration is limiting factor in set A ;
A CO2 concentration is limiting at a higher light intensity in B

[max 2]

(d) accept ora throughout
1	 D, adapted to high CO2 / can use more CO2 (per unit leaf area) ;

A plants in D have, adjusted / accommodated, to high CO2

2	D have more, chloroplasts / chlorophyll ;
3	D have more, rubisco / RuBP ;
4	D have more stomata ;
5	D have thinner leaves ;
6 AVP ; e.g. ref. to diffusion of CO2  			    [max 4]

[Total: 13]
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2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)

Q2 Mark scheme

(a) at lowest value / in shortest supply ; I insufficient supply / not 
enough

(the) one factor of several that affects rate ; A one factor of 
several prevents increase in rate			           [2]

(b) to keep out unwanted CO2 (in air around leaves) ;
A to stop CO2 increasing / entering (upper chamber)

ref. to respiration of soil organisms ; A respiration of bacteria / 
fungi / seeds
ref. to respiration of plant roots ;			    [max 2]

(c)(i) I ref. to set B throughout I time references
at low(er) light intensity / light intensity up to a figure in range 
6 – 7 au
1	 rate increases as light intensity increases ;
2	 light intensity is (main) limiting factor ;
mp1 and mp 2 need to be in correct context
at high light intensity / light intensity above a figure in range 6 – 7 au
3	 rate, levels off / reaches plateau / remains constant ;

A rate unaffected (by light intensity)
4	 another (named) factor / not light intensity, is limiting ;

A CO2 concentration / temperature
mp3 and mp4 need to be in correct context		   [max 3]

(c)(ii) more CO2 available in B / less CO2 in A ;
A CO2 concentration in B is double that of A

ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO2 combines with RuBP

CO2 concentration is limiting factor in set A ;
A CO2 concentration is limiting at a higher light intensity in B

[max 2]

(d) accept ora throughout
1	 D, adapted to high CO2 / can use more CO2 (per unit leaf area) ;

A plants in D have, adjusted / accommodated, to high CO2

2	D have more, chloroplasts / chlorophyll ;
3	D have more, rubisco / RuBP ;
4	D have more stomata ;
5	D have thinner leaves ;
6 AVP ; e.g. ref. to diffusion of CO2  			    [max 4]

[Total: 13]
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2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)

Q2 Mark scheme

(a) at lowest value / in shortest supply ; I insufficient supply / not 
enough

(the) one factor of several that affects rate ; A one factor of 
several prevents increase in rate			           [2]

(b) to keep out unwanted CO2 (in air around leaves) ;
A to stop CO2 increasing / entering (upper chamber)

ref. to respiration of soil organisms ; A respiration of bacteria / 
fungi / seeds
ref. to respiration of plant roots ;			    [max 2]

(c)(i) I ref. to set B throughout I time references
at low(er) light intensity / light intensity up to a figure in range 
6 – 7 au
1	 rate increases as light intensity increases ;
2	 light intensity is (main) limiting factor ;
mp1 and mp 2 need to be in correct context
at high light intensity / light intensity above a figure in range 6 – 7 au
3	 rate, levels off / reaches plateau / remains constant ;

A rate unaffected (by light intensity)
4	 another (named) factor / not light intensity, is limiting ;

A CO2 concentration / temperature
mp3 and mp4 need to be in correct context		   [max 3]

(c)(ii) more CO2 available in B / less CO2 in A ;
A CO2 concentration in B is double that of A

ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO2 combines with RuBP

CO2 concentration is limiting factor in set A ;
A CO2 concentration is limiting at a higher light intensity in B

[max 2]

(d) accept ora throughout
1	 D, adapted to high CO2 / can use more CO2 (per unit leaf area) ;

A plants in D have, adjusted / accommodated, to high CO2

2	D have more, chloroplasts / chlorophyll ;
3	D have more, rubisco / RuBP ;
4	D have more stomata ;
5	D have thinner leaves ;
6 AVP ; e.g. ref. to diffusion of CO2  			    [max 4]

[Total: 13]
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(a)(i) database(s) ;
computer (programs) / software ;
analysis of, data / biological information / sequences ;

A compare, genes / genomes 		                 [max 1]

(a)(ii) 1	 identify / recognise, gene(s) ; A find where genes are
2	predict, primary structure / amino acid sequences, of 

proteins ;
3	predict 3D structure of proteins ; A tertiary
4	 identify / predict, functions of proteins (from 3D structure) ;
5 ref. to drug to, bind with / block activity of / disrupt structure 

of, protein / enzyme ; A drug specific to protein I denature, 
protein / enzyme

6	drug prevents, transcription / expression, (of gene) ; I gene 
editing					                   [max 3]

(b)(i) cheaper ; A more economic(al)
faster / can try many different drugs in a short period of time ; 

A time-saving
can try out changes to, model / drug structure, to see if more 

effective ;
no need for, laboratories / equipment ; I uses less labour
(initially) no need for tests on, animals / humans ; A fewer 

ethical issues 		                   	                [max 3]

(b)(ii) functionality / to test that drug, actually works / is effective ;
	 A cannot assume predictions are correct I efficiency
safety ; A ref. to clinical trials / side effects
dosage ; A theoretical modelling will not give information on 

doses 
						                     [max 2] 

[Total: 10]
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3(b)(i)

3(b)(ii)
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(a)(i) database(s) ;
computer (programs) / software ;
analysis of, data / biological information / sequences ;

A compare, genes / genomes 		                 [max 1]

(a)(ii) 1	 identify / recognise, gene(s) ; A find where genes are
2	predict, primary structure / amino acid sequences, of 

proteins ;
3	predict 3D structure of proteins ; A tertiary
4	 identify / predict, functions of proteins (from 3D structure) ;
5 ref. to drug to, bind with / block activity of / disrupt structure 

of, protein / enzyme ; A drug specific to protein I denature, 
protein / enzyme

6	drug prevents, transcription / expression, (of gene) ; I gene 
editing					                   [max 3]

(b)(i) cheaper ; A more economic(al)
faster / can try many different drugs in a short period of time ; 

A time-saving
can try out changes to, model / drug structure, to see if more 

effective ;
no need for, laboratories / equipment ; I uses less labour
(initially) no need for tests on, animals / humans ; A fewer 

ethical issues 		                   	                [max 3]

(b)(ii) functionality / to test that drug, actually works / is effective ;
	 A cannot assume predictions are correct I efficiency
safety ; A ref. to clinical trials / side effects
dosage ; A theoretical modelling will not give information on 

doses 
						                     [max 2] 

[Total: 10]
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3(b)(ii)
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(a)(i) database(s) ;
computer (programs) / software ;
analysis of, data / biological information / sequences ;

A compare, genes / genomes 		                 [max 1]

(a)(ii) 1	 identify / recognise, gene(s) ; A find where genes are
2	predict, primary structure / amino acid sequences, of 

proteins ;
3	predict 3D structure of proteins ; A tertiary
4	 identify / predict, functions of proteins (from 3D structure) ;
5 ref. to drug to, bind with / block activity of / disrupt structure 

of, protein / enzyme ; A drug specific to protein I denature, 
protein / enzyme

6	drug prevents, transcription / expression, (of gene) ; I gene 
editing					                   [max 3]

(b)(i) cheaper ; A more economic(al)
faster / can try many different drugs in a short period of time ; 

A time-saving
can try out changes to, model / drug structure, to see if more 

effective ;
no need for, laboratories / equipment ; I uses less labour
(initially) no need for tests on, animals / humans ; A fewer 

ethical issues 		                   	                [max 3]

(b)(ii) functionality / to test that drug, actually works / is effective ;
	 A cannot assume predictions are correct I efficiency
safety ; A ref. to clinical trials / side effects
dosage ; A theoretical modelling will not give information on 

doses 
						                     [max 2] 

[Total: 10]
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(a)(i) database(s) ;
computer (programs) / software ;
analysis of, data / biological information / sequences ;

A compare, genes / genomes 		                 [max 1]

(a)(ii) 1	 identify / recognise, gene(s) ; A find where genes are
2	predict, primary structure / amino acid sequences, of 

proteins ;
3	predict 3D structure of proteins ; A tertiary
4	 identify / predict, functions of proteins (from 3D structure) ;
5 ref. to drug to, bind with / block activity of / disrupt structure 

of, protein / enzyme ; A drug specific to protein I denature, 
protein / enzyme

6	drug prevents, transcription / expression, (of gene) ; I gene 
editing					                   [max 3]

(b)(i) cheaper ; A more economic(al)
faster / can try many different drugs in a short period of time ; 

A time-saving
can try out changes to, model / drug structure, to see if more 

effective ;
no need for, laboratories / equipment ; I uses less labour
(initially) no need for tests on, animals / humans ; A fewer 

ethical issues 		                   	                [max 3]

(b)(ii) functionality / to test that drug, actually works / is effective ;
	 A cannot assume predictions are correct I efficiency
safety ; A ref. to clinical trials / side effects
dosage ; A theoretical modelling will not give information on 

doses 
						                     [max 2] 
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(a)(i) database(s) ;
computer (programs) / software ;
analysis of, data / biological information / sequences ;

A compare, genes / genomes 		                 [max 1]

(a)(ii) 1	 identify / recognise, gene(s) ; A find where genes are
2	predict, primary structure / amino acid sequences, of 

proteins ;
3	predict 3D structure of proteins ; A tertiary
4	 identify / predict, functions of proteins (from 3D structure) ;
5 ref. to drug to, bind with / block activity of / disrupt structure 

of, protein / enzyme ; A drug specific to protein I denature, 
protein / enzyme

6	drug prevents, transcription / expression, (of gene) ; I gene 
editing					                   [max 3]

(b)(i) cheaper ; A more economic(al)
faster / can try many different drugs in a short period of time ; 

A time-saving
can try out changes to, model / drug structure, to see if more 

effective ;
no need for, laboratories / equipment ; I uses less labour
(initially) no need for tests on, animals / humans ; A fewer 

ethical issues 		                   	                [max 3]

(b)(ii) functionality / to test that drug, actually works / is effective ;
	 A cannot assume predictions are correct I efficiency
safety ; A ref. to clinical trials / side effects
dosage ; A theoretical modelling will not give information on 

doses 
						                     [max 2] 
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(a)(i) database(s) ;
computer (programs) / software ;
analysis of, data / biological information / sequences ;

A compare, genes / genomes 		                 [max 1]

(a)(ii) 1	 identify / recognise, gene(s) ; A find where genes are
2	predict, primary structure / amino acid sequences, of 

proteins ;
3	predict 3D structure of proteins ; A tertiary
4	 identify / predict, functions of proteins (from 3D structure) ;
5 ref. to drug to, bind with / block activity of / disrupt structure 

of, protein / enzyme ; A drug specific to protein I denature, 
protein / enzyme

6	drug prevents, transcription / expression, (of gene) ; I gene 
editing					                   [max 3]

(b)(i) cheaper ; A more economic(al)
faster / can try many different drugs in a short period of time ; 

A time-saving
can try out changes to, model / drug structure, to see if more 

effective ;
no need for, laboratories / equipment ; I uses less labour
(initially) no need for tests on, animals / humans ; A fewer 

ethical issues 		                   	                [max 3]

(b)(ii) functionality / to test that drug, actually works / is effective ;
	 A cannot assume predictions are correct I efficiency
safety ; A ref. to clinical trials / side effects
dosage ; A theoretical modelling will not give information on 

doses 
						                     [max 2] 

[Total: 10]
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Q4 Mark scheme

(a) 1	 best / desirable, plants crossed ; A cross-pollinated R cross with 
other (maize) species

2	 repeatedly / every generation ;
3	 detail of cross-pollination ; e.g. ref. to male tassels and female silks
4	 example of desirable characteristic ; A more kernels / big kernels / 

high yield / ref. to kernel colour / fast-growing / cold-tolerant
5	 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;

A description, e.g. cross two, homozygous parents / parents from 
two purebred lines

6	 gives more, vigorous / uniform, plants ; A heterosis
7	 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ; 

[max 4]

(b) 1 discontinuous ;
max 2 for mp2–6
2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;
4 dominant and recessive ;
5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow
6 test cross / Aa × aa ;				      [max 3]

(c)(i) 1	 as, Bt crops / area, increases the number of resistant, pests / 
species,

increases ; A the more (the area of) Bt crops grown, the more (the)
resistant species
2	 figures quote ; (2 years, area with units once)
3	 figures quote ; (2 years, no. resistant pest species)
4	 mutation(s) (in pest species) ;
5	 chance / random / spontaneous (mutations) ;
6	 pests evolve resistance / natural selection for resistant pests ;
7	 AVP ; e.g. plateau in resistance, 2002–2005 / 2009–2011 first 6 

years / 1996–2001, no resistant species		  [max 4]

(c)(ii) social
increased yield / more food / cheaper food / AW ;
environmental
decreased insecticide use / few hazards to humans / Bt only targets 
pest
species ; A no / less pesticide used R herbicide		            [2]

[Total: 13]
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(a) 1	 best / desirable, plants crossed ; A cross-pollinated R cross with 
other (maize) species

2	 repeatedly / every generation ;
3	 detail of cross-pollination ; e.g. ref. to male tassels and female silks
4	 example of desirable characteristic ; A more kernels / big kernels / 

high yield / ref. to kernel colour / fast-growing / cold-tolerant
5	 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;

A description, e.g. cross two, homozygous parents / parents from 
two purebred lines

6	 gives more, vigorous / uniform, plants ; A heterosis
7	 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ; 

[max 4]

(b) 1 discontinuous ;
max 2 for mp2–6
2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;
4 dominant and recessive ;
5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow
6 test cross / Aa × aa ;				      [max 3]

(c)(i) 1	 as, Bt crops / area, increases the number of resistant, pests / 
species,

increases ; A the more (the area of) Bt crops grown, the more (the)
resistant species
2	 figures quote ; (2 years, area with units once)
3	 figures quote ; (2 years, no. resistant pest species)
4	 mutation(s) (in pest species) ;
5	 chance / random / spontaneous (mutations) ;
6	 pests evolve resistance / natural selection for resistant pests ;
7	 AVP ; e.g. plateau in resistance, 2002–2005 / 2009–2011 first 6 

years / 1996–2001, no resistant species		  [max 4]

(c)(ii) social
increased yield / more food / cheaper food / AW ;
environmental
decreased insecticide use / few hazards to humans / Bt only targets 
pest
species ; A no / less pesticide used R herbicide		            [2]

[Total: 13]
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(a) 1	 best / desirable, plants crossed ; A cross-pollinated R cross with 
other (maize) species

2	 repeatedly / every generation ;
3	 detail of cross-pollination ; e.g. ref. to male tassels and female silks
4	 example of desirable characteristic ; A more kernels / big kernels / 

high yield / ref. to kernel colour / fast-growing / cold-tolerant
5	 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;

A description, e.g. cross two, homozygous parents / parents from 
two purebred lines

6	 gives more, vigorous / uniform, plants ; A heterosis
7	 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ; 

[max 4]

(b) 1 discontinuous ;
max 2 for mp2–6
2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;
4 dominant and recessive ;
5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow
6 test cross / Aa × aa ;				      [max 3]

(c)(i) 1	 as, Bt crops / area, increases the number of resistant, pests / 
species,

increases ; A the more (the area of) Bt crops grown, the more (the)
resistant species
2	 figures quote ; (2 years, area with units once)
3	 figures quote ; (2 years, no. resistant pest species)
4	 mutation(s) (in pest species) ;
5	 chance / random / spontaneous (mutations) ;
6	 pests evolve resistance / natural selection for resistant pests ;
7	 AVP ; e.g. plateau in resistance, 2002–2005 / 2009–2011 first 6 

years / 1996–2001, no resistant species		  [max 4]

(c)(ii) social
increased yield / more food / cheaper food / AW ;
environmental
decreased insecticide use / few hazards to humans / Bt only targets 
pest
species ; A no / less pesticide used R herbicide		            [2]

[Total: 13]
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(a) 1	 best / desirable, plants crossed ; A cross-pollinated R cross with 
other (maize) species

2	 repeatedly / every generation ;
3	 detail of cross-pollination ; e.g. ref. to male tassels and female silks
4	 example of desirable characteristic ; A more kernels / big kernels / 

high yield / ref. to kernel colour / fast-growing / cold-tolerant
5	 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;

A description, e.g. cross two, homozygous parents / parents from 
two purebred lines

6	 gives more, vigorous / uniform, plants ; A heterosis
7	 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ; 

[max 4]

(b) 1 discontinuous ;
max 2 for mp2–6
2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;
4 dominant and recessive ;
5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow
6 test cross / Aa × aa ;				      [max 3]

(c)(i) 1	 as, Bt crops / area, increases the number of resistant, pests / 
species,

increases ; A the more (the area of) Bt crops grown, the more (the)
resistant species
2	 figures quote ; (2 years, area with units once)
3	 figures quote ; (2 years, no. resistant pest species)
4	 mutation(s) (in pest species) ;
5	 chance / random / spontaneous (mutations) ;
6	 pests evolve resistance / natural selection for resistant pests ;
7	 AVP ; e.g. plateau in resistance, 2002–2005 / 2009–2011 first 6 

years / 1996–2001, no resistant species		  [max 4]

(c)(ii) social
increased yield / more food / cheaper food / AW ;
environmental
decreased insecticide use / few hazards to humans / Bt only targets 
pest
species ; A no / less pesticide used R herbicide		            [2]

[Total: 13]
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(a) 1	 best / desirable, plants crossed ; A cross-pollinated R cross with 
other (maize) species

2	 repeatedly / every generation ;
3	 detail of cross-pollination ; e.g. ref. to male tassels and female silks
4	 example of desirable characteristic ; A more kernels / big kernels / 

high yield / ref. to kernel colour / fast-growing / cold-tolerant
5	 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;

A description, e.g. cross two, homozygous parents / parents from 
two purebred lines

6	 gives more, vigorous / uniform, plants ; A heterosis
7	 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ; 

[max 4]

(b) 1 discontinuous ;
max 2 for mp2–6
2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;
4 dominant and recessive ;
5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow
6 test cross / Aa × aa ;				      [max 3]

(c)(i) 1	 as, Bt crops / area, increases the number of resistant, pests / 
species,

increases ; A the more (the area of) Bt crops grown, the more (the)
resistant species
2	 figures quote ; (2 years, area with units once)
3	 figures quote ; (2 years, no. resistant pest species)
4	 mutation(s) (in pest species) ;
5	 chance / random / spontaneous (mutations) ;
6	 pests evolve resistance / natural selection for resistant pests ;
7	 AVP ; e.g. plateau in resistance, 2002–2005 / 2009–2011 first 6 

years / 1996–2001, no resistant species		  [max 4]

(c)(ii) social
increased yield / more food / cheaper food / AW ;
environmental
decreased insecticide use / few hazards to humans / Bt only targets 
pest
species ; A no / less pesticide used R herbicide		            [2]

[Total: 13]
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(a) 1	 best / desirable, plants crossed ; A cross-pollinated R cross with 
other (maize) species

2	 repeatedly / every generation ;
3	 detail of cross-pollination ; e.g. ref. to male tassels and female silks
4	 example of desirable characteristic ; A more kernels / big kernels / 

high yield / ref. to kernel colour / fast-growing / cold-tolerant
5	 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;

A description, e.g. cross two, homozygous parents / parents from 
two purebred lines

6	 gives more, vigorous / uniform, plants ; A heterosis
7	 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ; 

[max 4]

(b) 1 discontinuous ;
max 2 for mp2–6
2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;
4 dominant and recessive ;
5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow
6 test cross / Aa × aa ;				      [max 3]

(c)(i) 1	 as, Bt crops / area, increases the number of resistant, pests / 
species,

increases ; A the more (the area of) Bt crops grown, the more (the)
resistant species
2	 figures quote ; (2 years, area with units once)
3	 figures quote ; (2 years, no. resistant pest species)
4	 mutation(s) (in pest species) ;
5	 chance / random / spontaneous (mutations) ;
6	 pests evolve resistance / natural selection for resistant pests ;
7	 AVP ; e.g. plateau in resistance, 2002–2005 / 2009–2011 first 6 

years / 1996–2001, no resistant species		  [max 4]

(c)(ii) social
increased yield / more food / cheaper food / AW ;
environmental
decreased insecticide use / few hazards to humans / Bt only targets 
pest
species ; A no / less pesticide used R herbicide		            [2]

[Total: 13]
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(a) 1	 best / desirable, plants crossed ; A cross-pollinated R cross with 
other (maize) species

2	 repeatedly / every generation ;
3	 detail of cross-pollination ; e.g. ref. to male tassels and female silks
4	 example of desirable characteristic ; A more kernels / big kernels / 

high yield / ref. to kernel colour / fast-growing / cold-tolerant
5	 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;

A description, e.g. cross two, homozygous parents / parents from 
two purebred lines

6	 gives more, vigorous / uniform, plants ; A heterosis
7	 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ; 

[max 4]

(b) 1 discontinuous ;
max 2 for mp2–6
2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;
4 dominant and recessive ;
5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow
6 test cross / Aa × aa ;				      [max 3]

(c)(i) 1	 as, Bt crops / area, increases the number of resistant, pests / 
species,

increases ; A the more (the area of) Bt crops grown, the more (the)
resistant species
2	 figures quote ; (2 years, area with units once)
3	 figures quote ; (2 years, no. resistant pest species)
4	 mutation(s) (in pest species) ;
5	 chance / random / spontaneous (mutations) ;
6	 pests evolve resistance / natural selection for resistant pests ;
7	 AVP ; e.g. plateau in resistance, 2002–2005 / 2009–2011 first 6 

years / 1996–2001, no resistant species		  [max 4]

(c)(ii) social
increased yield / more food / cheaper food / AW ;
environmental
decreased insecticide use / few hazards to humans / Bt only targets 
pest
species ; A no / less pesticide used R herbicide		            [2]
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(a) 1	 best / desirable, plants crossed ; A cross-pollinated R cross with 
other (maize) species

2	 repeatedly / every generation ;
3	 detail of cross-pollination ; e.g. ref. to male tassels and female silks
4	 example of desirable characteristic ; A more kernels / big kernels / 

high yield / ref. to kernel colour / fast-growing / cold-tolerant
5	 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;

A description, e.g. cross two, homozygous parents / parents from 
two purebred lines

6	 gives more, vigorous / uniform, plants ; A heterosis
7	 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ; 

[max 4]

(b) 1 discontinuous ;
max 2 for mp2–6
2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;
4 dominant and recessive ;
5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow
6 test cross / Aa × aa ;				      [max 3]

(c)(i) 1	 as, Bt crops / area, increases the number of resistant, pests / 
species,

increases ; A the more (the area of) Bt crops grown, the more (the)
resistant species
2	 figures quote ; (2 years, area with units once)
3	 figures quote ; (2 years, no. resistant pest species)
4	 mutation(s) (in pest species) ;
5	 chance / random / spontaneous (mutations) ;
6	 pests evolve resistance / natural selection for resistant pests ;
7	 AVP ; e.g. plateau in resistance, 2002–2005 / 2009–2011 first 6 

years / 1996–2001, no resistant species		  [max 4]

(c)(ii) social
increased yield / more food / cheaper food / AW ;
environmental
decreased insecticide use / few hazards to humans / Bt only targets 
pest
species ; A no / less pesticide used R herbicide		            [2]

[Total: 13]
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(a) 1	 best / desirable, plants crossed ; A cross-pollinated R cross with 
other (maize) species

2	 repeatedly / every generation ;
3	 detail of cross-pollination ; e.g. ref. to male tassels and female silks
4	 example of desirable characteristic ; A more kernels / big kernels / 

high yield / ref. to kernel colour / fast-growing / cold-tolerant
5	 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;

A description, e.g. cross two, homozygous parents / parents from 
two purebred lines

6	 gives more, vigorous / uniform, plants ; A heterosis
7	 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ; 

[max 4]

(b) 1 discontinuous ;
max 2 for mp2–6
2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;
4 dominant and recessive ;
5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow
6 test cross / Aa × aa ;				      [max 3]

(c)(i) 1	 as, Bt crops / area, increases the number of resistant, pests / 
species,

increases ; A the more (the area of) Bt crops grown, the more (the)
resistant species
2	 figures quote ; (2 years, area with units once)
3	 figures quote ; (2 years, no. resistant pest species)
4	 mutation(s) (in pest species) ;
5	 chance / random / spontaneous (mutations) ;
6	 pests evolve resistance / natural selection for resistant pests ;
7	 AVP ; e.g. plateau in resistance, 2002–2005 / 2009–2011 first 6 

years / 1996–2001, no resistant species		  [max 4]

(c)(ii) social
increased yield / more food / cheaper food / AW ;
environmental
decreased insecticide use / few hazards to humans / Bt only targets 
pest
species ; A no / less pesticide used R herbicide		            [2]

[Total: 13]
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Q4 Mark scheme

(a) 1	 best / desirable, plants crossed ; A cross-pollinated R cross with 
other (maize) species

2	 repeatedly / every generation ;
3	 detail of cross-pollination ; e.g. ref. to male tassels and female silks
4	 example of desirable characteristic ; A more kernels / big kernels / 

high yield / ref. to kernel colour / fast-growing / cold-tolerant
5	 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;

A description, e.g. cross two, homozygous parents / parents from 
two purebred lines

6	 gives more, vigorous / uniform, plants ; A heterosis
7	 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ; 

[max 4]

(b) 1 discontinuous ;
max 2 for mp2–6
2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;
4 dominant and recessive ;
5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow
6 test cross / Aa × aa ;				      [max 3]

(c)(i) 1	 as, Bt crops / area, increases the number of resistant, pests / 
species,

increases ; A the more (the area of) Bt crops grown, the more (the)
resistant species
2	 figures quote ; (2 years, area with units once)
3	 figures quote ; (2 years, no. resistant pest species)
4	 mutation(s) (in pest species) ;
5	 chance / random / spontaneous (mutations) ;
6	 pests evolve resistance / natural selection for resistant pests ;
7	 AVP ; e.g. plateau in resistance, 2002–2005 / 2009–2011 first 6 

years / 1996–2001, no resistant species		  [max 4]

(c)(ii) social
increased yield / more food / cheaper food / AW ;
environmental
decreased insecticide use / few hazards to humans / Bt only targets 
pest
species ; A no / less pesticide used R herbicide		            [2]

[Total: 13]
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Q4 Mark scheme

(a) 1	 best / desirable, plants crossed ; A cross-pollinated R cross with 
other (maize) species

2	 repeatedly / every generation ;
3	 detail of cross-pollination ; e.g. ref. to male tassels and female silks
4	 example of desirable characteristic ; A more kernels / big kernels / 

high yield / ref. to kernel colour / fast-growing / cold-tolerant
5	 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;

A description, e.g. cross two, homozygous parents / parents from 
two purebred lines

6	 gives more, vigorous / uniform, plants ; A heterosis
7	 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ; 

[max 4]

(b) 1 discontinuous ;
max 2 for mp2–6
2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;
4 dominant and recessive ;
5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow
6 test cross / Aa × aa ;				      [max 3]

(c)(i) 1	 as, Bt crops / area, increases the number of resistant, pests / 
species,

increases ; A the more (the area of) Bt crops grown, the more (the)
resistant species
2	 figures quote ; (2 years, area with units once)
3	 figures quote ; (2 years, no. resistant pest species)
4	 mutation(s) (in pest species) ;
5	 chance / random / spontaneous (mutations) ;
6	 pests evolve resistance / natural selection for resistant pests ;
7	 AVP ; e.g. plateau in resistance, 2002–2005 / 2009–2011 first 6 

years / 1996–2001, no resistant species		  [max 4]

(c)(ii) social
increased yield / more food / cheaper food / AW ;
environmental
decreased insecticide use / few hazards to humans / Bt only targets 
pest
species ; A no / less pesticide used R herbicide		            [2]

[Total: 13]
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Q4 Mark scheme

(a) 1	 best / desirable, plants crossed ; A cross-pollinated R cross with 
other (maize) species

2	 repeatedly / every generation ;
3	 detail of cross-pollination ; e.g. ref. to male tassels and female silks
4	 example of desirable characteristic ; A more kernels / big kernels / 

high yield / ref. to kernel colour / fast-growing / cold-tolerant
5	 hybridisation / two inbred (named) lines crossed / F1 hybrids formed ;

A description, e.g. cross two, homozygous parents / parents from 
two purebred lines

6	 gives more, vigorous / uniform, plants ; A heterosis
7	 ref. to dwarf maize / mutant alleles for gibberellin (synthesis) ; 

[max 4]

(b) 1 discontinuous ;
max 2 for mp2–6
2 one gene / single locus / monogenic, inheritance ; A monohybrid
3 two alleles ;
4 dominant and recessive ;
5 1:1 ratio purple to yellow ; A 50% purple, 50% yellow
6 test cross / Aa × aa ;				      [max 3]

(c)(i) 1	 as, Bt crops / area, increases the number of resistant, pests / 
species,

increases ; A the more (the area of) Bt crops grown, the more (the)
resistant species
2	 figures quote ; (2 years, area with units once)
3	 figures quote ; (2 years, no. resistant pest species)
4	 mutation(s) (in pest species) ;
5	 chance / random / spontaneous (mutations) ;
6	 pests evolve resistance / natural selection for resistant pests ;
7	 AVP ; e.g. plateau in resistance, 2002–2005 / 2009–2011 first 6 

years / 1996–2001, no resistant species		  [max 4]

(c)(ii) social
increased yield / more food / cheaper food / AW ;
environmental
decreased insecticide use / few hazards to humans / Bt only targets 
pest
species ; A no / less pesticide used R herbicide		            [2]

[Total: 13]
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(a) 1	mark-release-recapture / AW ; A catch, mark, return, catch
A mark-and-recapture

description (max 3)
2	detail of trapping ; e.g. Longworth / Sherman / live / small 

mammal
3	detail of marking ; e.g. felt tip pen / clipping fur / not to have 

adverse effects
4	detail of timing of second trapping ; e.g. not too soon or 

mixing will not occur / not too long after as migration may 
occur / after 24 hours / 1 day (any number of days up to two 
weeks)

5 detail of calculation ; e.g. Lincoln Index / Petersen index
or number marked time 1 × no. captured time 2

number of marked individuals recaptured time 2
A symbols in equation if key is given 		  [max 4]

(b) glycogen ;
centrioles / centrosomes ;
(may have) cilia / flagella / microvilli ;
no cell wall ;
no, large / central / permanent, vacuole ; A no tonoplast

[max 2]

(c)(i) 1	 reduce, other organisms’ abundance / biodiversity ; A 
endanger, rare species / water voles A causes extinction

2	alter food, chains / webs ;
3	due to predation ;
4	due to competition ;
5	due to spreading disease ;
6	may change habitat ; e.g. create shade, change soil pH
7	may be toxic / threaten human health ; 		  [max 3]

(c)(ii) culling / hunting / trapping ;
contraceptive measures ;
biological control disease agent ; I introduce new mink-eating 
predator

I biological control alone 
						                     [max 1] 

[Total: 10]

5(a)

5(b)

5(c)(i)

5(c)(ii)

QHIGH
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(a) 1	mark-release-recapture / AW ; A catch, mark, return, catch
A mark-and-recapture

description (max 3)
2	detail of trapping ; e.g. Longworth / Sherman / live / small 

mammal
3	detail of marking ; e.g. felt tip pen / clipping fur / not to have 

adverse effects
4	detail of timing of second trapping ; e.g. not too soon or 

mixing will not occur / not too long after as migration may 
occur / after 24 hours / 1 day (any number of days up to two 
weeks)

5 detail of calculation ; e.g. Lincoln Index / Petersen index
or number marked time 1 × no. captured time 2

number of marked individuals recaptured time 2
A symbols in equation if key is given 		  [max 4]

(b) glycogen ;
centrioles / centrosomes ;
(may have) cilia / flagella / microvilli ;
no cell wall ;
no, large / central / permanent, vacuole ; A no tonoplast

[max 2]

(c)(i) 1	 reduce, other organisms’ abundance / biodiversity ; A 
endanger, rare species / water voles A causes extinction

2	alter food, chains / webs ;
3	due to predation ;
4	due to competition ;
5	due to spreading disease ;
6	may change habitat ; e.g. create shade, change soil pH
7	may be toxic / threaten human health ; 		  [max 3]

(c)(ii) culling / hunting / trapping ;
contraceptive measures ;
biological control disease agent ; I introduce new mink-eating 
predator

I biological control alone 
						                     [max 1] 

[Total: 10]

5(a)

5(b)

5(c)(i)

5(c)(ii)

Page 17 of 27Print Script
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(a) 1	mark-release-recapture / AW ; A catch, mark, return, catch
A mark-and-recapture

description (max 3)
2	detail of trapping ; e.g. Longworth / Sherman / live / small 

mammal
3	detail of marking ; e.g. felt tip pen / clipping fur / not to have 

adverse effects
4	detail of timing of second trapping ; e.g. not too soon or 

mixing will not occur / not too long after as migration may 
occur / after 24 hours / 1 day (any number of days up to two 
weeks)

5 detail of calculation ; e.g. Lincoln Index / Petersen index
or number marked time 1 × no. captured time 2

number of marked individuals recaptured time 2
A symbols in equation if key is given 		  [max 4]

(b) glycogen ;
centrioles / centrosomes ;
(may have) cilia / flagella / microvilli ;
no cell wall ;
no, large / central / permanent, vacuole ; A no tonoplast

[max 2]

(c)(i) 1	 reduce, other organisms’ abundance / biodiversity ; A 
endanger, rare species / water voles A causes extinction

2	alter food, chains / webs ;
3	due to predation ;
4	due to competition ;
5	due to spreading disease ;
6	may change habitat ; e.g. create shade, change soil pH
7	may be toxic / threaten human health ; 		  [max 3]

(c)(ii) culling / hunting / trapping ;
contraceptive measures ;
biological control disease agent ; I introduce new mink-eating 
predator

I biological control alone 
						                     [max 1] 

[Total: 10]

5(a)

5(b)

5(c)(i)

5(c)(ii)

QMID
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(a) 1	mark-release-recapture / AW ; A catch, mark, return, catch
A mark-and-recapture

description (max 3)
2	detail of trapping ; e.g. Longworth / Sherman / live / small 

mammal
3	detail of marking ; e.g. felt tip pen / clipping fur / not to have 

adverse effects
4	detail of timing of second trapping ; e.g. not too soon or 

mixing will not occur / not too long after as migration may 
occur / after 24 hours / 1 day (any number of days up to two 
weeks)

5 detail of calculation ; e.g. Lincoln Index / Petersen index
or number marked time 1 × no. captured time 2

number of marked individuals recaptured time 2
A symbols in equation if key is given 		  [max 4]

(b) glycogen ;
centrioles / centrosomes ;
(may have) cilia / flagella / microvilli ;
no cell wall ;
no, large / central / permanent, vacuole ; A no tonoplast

[max 2]

(c)(i) 1	 reduce, other organisms’ abundance / biodiversity ; A 
endanger, rare species / water voles A causes extinction

2	alter food, chains / webs ;
3	due to predation ;
4	due to competition ;
5	due to spreading disease ;
6	may change habitat ; e.g. create shade, change soil pH
7	may be toxic / threaten human health ; 		  [max 3]

(c)(ii) culling / hunting / trapping ;
contraceptive measures ;
biological control disease agent ; I introduce new mink-eating 
predator

I biological control alone 
						                     [max 1] 

[Total: 10]

5(a)

5(b)

5(c)(i)

5(c)(ii)

Page 31 of 49Print Script
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(a) 1	mark-release-recapture / AW ; A catch, mark, return, catch
A mark-and-recapture

description (max 3)
2	detail of trapping ; e.g. Longworth / Sherman / live / small 

mammal
3	detail of marking ; e.g. felt tip pen / clipping fur / not to have 

adverse effects
4	detail of timing of second trapping ; e.g. not too soon or 

mixing will not occur / not too long after as migration may 
occur / after 24 hours / 1 day (any number of days up to two 
weeks)

5 detail of calculation ; e.g. Lincoln Index / Petersen index
or number marked time 1 × no. captured time 2

number of marked individuals recaptured time 2
A symbols in equation if key is given 		  [max 4]

(b) glycogen ;
centrioles / centrosomes ;
(may have) cilia / flagella / microvilli ;
no cell wall ;
no, large / central / permanent, vacuole ; A no tonoplast

[max 2]

(c)(i) 1	 reduce, other organisms’ abundance / biodiversity ; A 
endanger, rare species / water voles A causes extinction

2	alter food, chains / webs ;
3	due to predation ;
4	due to competition ;
5	due to spreading disease ;
6	may change habitat ; e.g. create shade, change soil pH
7	may be toxic / threaten human health ; 		  [max 3]

(c)(ii) culling / hunting / trapping ;
contraceptive measures ;
biological control disease agent ; I introduce new mink-eating 
predator

I biological control alone 
						                     [max 1] 

[Total: 10]

5(a)

5(b)

5(c)(i)

5(c)(ii)

QLOW
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(a) 1	mark-release-recapture / AW ; A catch, mark, return, catch
A mark-and-recapture

description (max 3)
2	detail of trapping ; e.g. Longworth / Sherman / live / small 

mammal
3	detail of marking ; e.g. felt tip pen / clipping fur / not to have 

adverse effects
4	detail of timing of second trapping ; e.g. not too soon or 

mixing will not occur / not too long after as migration may 
occur / after 24 hours / 1 day (any number of days up to two 
weeks)

5 detail of calculation ; e.g. Lincoln Index / Petersen index
or number marked time 1 × no. captured time 2

number of marked individuals recaptured time 2
A symbols in equation if key is given 		  [max 4]

(b) glycogen ;
centrioles / centrosomes ;
(may have) cilia / flagella / microvilli ;
no cell wall ;
no, large / central / permanent, vacuole ; A no tonoplast

[max 2]

(c)(i) 1	 reduce, other organisms’ abundance / biodiversity ; A 
endanger, rare species / water voles A causes extinction

2	alter food, chains / webs ;
3	due to predation ;
4	due to competition ;
5	due to spreading disease ;
6	may change habitat ; e.g. create shade, change soil pH
7	may be toxic / threaten human health ; 		  [max 3]

(c)(ii) culling / hunting / trapping ;
contraceptive measures ;
biological control disease agent ; I introduce new mink-eating 
predator

I biological control alone 
						                     [max 1] 

[Total: 10]

5(a)

5(b)

5(c)(i)

5(c)(ii)
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(a) key to 4 chosen symbols ;
A any two lettered pairs (e.g. E/e and A/a) identified I symbols for 
wing length
no eyes and black abdomen must be lower case (e, a)
with eyes and striped abdomen must be upper case (E, A)
allow ecf to max 3 if error in symbols

parents genotypes      Eeaa  ×  eeAa ;
gametes                     Ea ea  ×  eA ea ; A each gamete written twice
F2 genotypes      Eeaa eeaa      EeAa eeAa ; 		            [4]

(b) cross with, homozygous recessive / black no-eyes, fly ;
A double recessive / aaee (or own symbols) / organism showing 
recessive characters or phenotype			             [4]

(c)

A fractions in last column A 3 s.f. in last column	                           [3]

(d) no significant deviation from expected / difference not significant ;

A (95% probability that) difference is due to chance
A data is a good fit / match
A null hypothesis (no significant difference between O and E)
R comment on significance of results
R ‘the value’ is not significant

probability (of this deviation) is over 0.05 / χ2 is less than 7.82 ;
A χ2 / results (of χ2 test), less than value at probability 0.05

ref. to critical value ; ecf reverse arguments if answer from 6(c)is over 7.82
ref. to independent assortment / AW ;       		    [max 2]

[Total: 10]

observed
number (O)

expected
number (E)

O – E (O – E)
2

(O – E)2
E

86 83 3 9 0.11

87 83 4 16 0.19

81 83 -2 4 0.05

78 83 -5 25 0.30

332 332 ;;  χ2 = 0.65 ;

6(a)

6(b)

6(c)

6(d)

QHIGH
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(a) key to 4 chosen symbols ;
A any two lettered pairs (e.g. E/e and A/a) identified I symbols for 
wing length
no eyes and black abdomen must be lower case (e, a)
with eyes and striped abdomen must be upper case (E, A)
allow ecf to max 3 if error in symbols

parents genotypes      Eeaa  ×  eeAa ;
gametes                     Ea ea  ×  eA ea ; A each gamete written twice
F2 genotypes      Eeaa eeaa      EeAa eeAa ; 		            [4]

(b) cross with, homozygous recessive / black no-eyes, fly ;
A double recessive / aaee (or own symbols) / organism showing 
recessive characters or phenotype			             [4]

(c)

A fractions in last column A 3 s.f. in last column	                           [3]

(d) no significant deviation from expected / difference not significant ;

A (95% probability that) difference is due to chance
A data is a good fit / match
A null hypothesis (no significant difference between O and E)
R comment on significance of results
R ‘the value’ is not significant

probability (of this deviation) is over 0.05 / χ2 is less than 7.82 ;
A χ2 / results (of χ2 test), less than value at probability 0.05

ref. to critical value ; ecf reverse arguments if answer from 6(c)is over 7.82
ref. to independent assortment / AW ;       		    [max 2]

[Total: 10]

observed
number (O)

expected
number (E)

O – E (O – E)
2

(O – E)2
E

86 83 3 9 0.11

87 83 4 16 0.19

81 83 -2 4 0.05

78 83 -5 25 0.30

332 332 ;;  χ2 = 0.65 ;

6(a)

6(b)

6(c)

6(d)
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(a) key to 4 chosen symbols ;
A any two lettered pairs (e.g. E/e and A/a) identified I symbols for 
wing length
no eyes and black abdomen must be lower case (e, a)
with eyes and striped abdomen must be upper case (E, A)
allow ecf to max 3 if error in symbols

parents genotypes      Eeaa  ×  eeAa ;
gametes                     Ea ea  ×  eA ea ; A each gamete written twice
F2 genotypes      Eeaa eeaa      EeAa eeAa ; 		            [4]

(b) cross with, homozygous recessive / black no-eyes, fly ;
A double recessive / aaee (or own symbols) / organism showing 
recessive characters or phenotype			             [4]

(c)

A fractions in last column A 3 s.f. in last column	                           [3]

(d) no significant deviation from expected / difference not significant ;

A (95% probability that) difference is due to chance
A data is a good fit / match
A null hypothesis (no significant difference between O and E)
R comment on significance of results
R ‘the value’ is not significant

probability (of this deviation) is over 0.05 / χ2 is less than 7.82 ;
A χ2 / results (of χ2 test), less than value at probability 0.05

ref. to critical value ; ecf reverse arguments if answer from 6(c)is over 7.82
ref. to independent assortment / AW ;       		    [max 2]

[Total: 10]

observed
number (O)

expected
number (E)

O – E (O – E)
2

(O – E)2
E

86 83 3 9 0.11

87 83 4 16 0.19

81 83 -2 4 0.05

78 83 -5 25 0.30

332 332 ;;  χ2 = 0.65 ;

6(a)

6(b)

6(c)

6(d)
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(a) key to 4 chosen symbols ;
A any two lettered pairs (e.g. E/e and A/a) identified I symbols for 
wing length
no eyes and black abdomen must be lower case (e, a)
with eyes and striped abdomen must be upper case (E, A)
allow ecf to max 3 if error in symbols

parents genotypes      Eeaa  ×  eeAa ;
gametes                     Ea ea  ×  eA ea ; A each gamete written twice
F2 genotypes      Eeaa eeaa      EeAa eeAa ; 		            [4]

(b) cross with, homozygous recessive / black no-eyes, fly ;
A double recessive / aaee (or own symbols) / organism showing 
recessive characters or phenotype			             [4]

(c)

A fractions in last column A 3 s.f. in last column	                           [3]

(d) no significant deviation from expected / difference not significant ;

A (95% probability that) difference is due to chance
A data is a good fit / match
A null hypothesis (no significant difference between O and E)
R comment on significance of results
R ‘the value’ is not significant

probability (of this deviation) is over 0.05 / χ2 is less than 7.82 ;
A χ2 / results (of χ2 test), less than value at probability 0.05

ref. to critical value ; ecf reverse arguments if answer from 6(c)is over 7.82
ref. to independent assortment / AW ;       		    [max 2]

[Total: 10]

observed
number (O)

expected
number (E)

O – E (O – E)
2

(O – E)2
E

86 83 3 9 0.11

87 83 4 16 0.19

81 83 -2 4 0.05

78 83 -5 25 0.30

332 332 ;;  χ2 = 0.65 ;

6(a)

6(b)

6(c)

6(d)

QMID
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(a) key to 4 chosen symbols ;
A any two lettered pairs (e.g. E/e and A/a) identified I symbols for 
wing length
no eyes and black abdomen must be lower case (e, a)
with eyes and striped abdomen must be upper case (E, A)
allow ecf to max 3 if error in symbols

parents genotypes      Eeaa  ×  eeAa ;
gametes                     Ea ea  ×  eA ea ; A each gamete written twice
F2 genotypes      Eeaa eeaa      EeAa eeAa ; 		            [4]

(b) cross with, homozygous recessive / black no-eyes, fly ;
A double recessive / aaee (or own symbols) / organism showing 
recessive characters or phenotype			             [4]

(c)

A fractions in last column A 3 s.f. in last column	                           [3]

(d) no significant deviation from expected / difference not significant ;

A (95% probability that) difference is due to chance
A data is a good fit / match
A null hypothesis (no significant difference between O and E)
R comment on significance of results
R ‘the value’ is not significant

probability (of this deviation) is over 0.05 / χ2 is less than 7.82 ;
A χ2 / results (of χ2 test), less than value at probability 0.05

ref. to critical value ; ecf reverse arguments if answer from 6(c)is over 7.82
ref. to independent assortment / AW ;       		    [max 2]

[Total: 10]

observed
number (O)

expected
number (E)

O – E (O – E)
2

(O – E)2
E

86 83 3 9 0.11

87 83 4 16 0.19

81 83 -2 4 0.05

78 83 -5 25 0.30

332 332 ;;  χ2 = 0.65 ;

6(a)

6(b)

6(c)

6(d)
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(a) key to 4 chosen symbols ;
A any two lettered pairs (e.g. E/e and A/a) identified I symbols for 
wing length
no eyes and black abdomen must be lower case (e, a)
with eyes and striped abdomen must be upper case (E, A)
allow ecf to max 3 if error in symbols

parents genotypes      Eeaa  ×  eeAa ;
gametes                     Ea ea  ×  eA ea ; A each gamete written twice
F2 genotypes      Eeaa eeaa      EeAa eeAa ; 		            [4]

(b) cross with, homozygous recessive / black no-eyes, fly ;
A double recessive / aaee (or own symbols) / organism showing 
recessive characters or phenotype			             [4]

(c)

A fractions in last column A 3 s.f. in last column	                           [3]

(d) no significant deviation from expected / difference not significant ;

A (95% probability that) difference is due to chance
A data is a good fit / match
A null hypothesis (no significant difference between O and E)
R comment on significance of results
R ‘the value’ is not significant

probability (of this deviation) is over 0.05 / χ2 is less than 7.82 ;
A χ2 / results (of χ2 test), less than value at probability 0.05

ref. to critical value ; ecf reverse arguments if answer from 6(c)is over 7.82
ref. to independent assortment / AW ;       		    [max 2]

[Total: 10]

observed
number (O)

expected
number (E)

O – E (O – E)
2

(O – E)2
E

86 83 3 9 0.11

87 83 4 16 0.19

81 83 -2 4 0.05

78 83 -5 25 0.30

332 332 ;;  χ2 = 0.65 ;

6(a)

6(b)

6(c)

6(d)
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(a) key to 4 chosen symbols ;
A any two lettered pairs (e.g. E/e and A/a) identified I symbols for 
wing length
no eyes and black abdomen must be lower case (e, a)
with eyes and striped abdomen must be upper case (E, A)
allow ecf to max 3 if error in symbols

parents genotypes      Eeaa  ×  eeAa ;
gametes                     Ea ea  ×  eA ea ; A each gamete written twice
F2 genotypes      Eeaa eeaa      EeAa eeAa ; 		            [4]

(b) cross with, homozygous recessive / black no-eyes, fly ;
A double recessive / aaee (or own symbols) / organism showing 
recessive characters or phenotype			             [4]

(c)

A fractions in last column A 3 s.f. in last column	                           [3]

(d) no significant deviation from expected / difference not significant ;

A (95% probability that) difference is due to chance
A data is a good fit / match
A null hypothesis (no significant difference between O and E)
R comment on significance of results
R ‘the value’ is not significant

probability (of this deviation) is over 0.05 / χ2 is less than 7.82 ;
A χ2 / results (of χ2 test), less than value at probability 0.05

ref. to critical value ; ecf reverse arguments if answer from 6(c)is over 7.82
ref. to independent assortment / AW ;       		    [max 2]

[Total: 10]

observed
number (O)

expected
number (E)

O – E (O – E)
2

(O – E)2
E

86 83 3 9 0.11

87 83 4 16 0.19

81 83 -2 4 0.05

78 83 -5 25 0.30

332 332 ;;  χ2 = 0.65 ;

6(a)

6(b)

6(c)

6(d)

QLOW
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(a) key to 4 chosen symbols ;
A any two lettered pairs (e.g. E/e and A/a) identified I symbols for 
wing length
no eyes and black abdomen must be lower case (e, a)
with eyes and striped abdomen must be upper case (E, A)
allow ecf to max 3 if error in symbols

parents genotypes      Eeaa  ×  eeAa ;
gametes                     Ea ea  ×  eA ea ; A each gamete written twice
F2 genotypes      Eeaa eeaa      EeAa eeAa ; 		            [4]

(b) cross with, homozygous recessive / black no-eyes, fly ;
A double recessive / aaee (or own symbols) / organism showing 
recessive characters or phenotype			             [4]

(c)

A fractions in last column A 3 s.f. in last column	                           [3]

(d) no significant deviation from expected / difference not significant ;

A (95% probability that) difference is due to chance
A data is a good fit / match
A null hypothesis (no significant difference between O and E)
R comment on significance of results
R ‘the value’ is not significant

probability (of this deviation) is over 0.05 / χ2 is less than 7.82 ;
A χ2 / results (of χ2 test), less than value at probability 0.05

ref. to critical value ; ecf reverse arguments if answer from 6(c)is over 7.82
ref. to independent assortment / AW ;       		    [max 2]

[Total: 10]

observed
number (O)

expected
number (E)

O – E (O – E)
2

(O – E)2
E

86 83 3 9 0.11

87 83 4 16 0.19

81 83 -2 4 0.05

78 83 -5 25 0.30

332 332 ;;  χ2 = 0.65 ;

6(a)

6(b)

6(c)

6(d)
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(a) key to 4 chosen symbols ;
A any two lettered pairs (e.g. E/e and A/a) identified I symbols for 
wing length
no eyes and black abdomen must be lower case (e, a)
with eyes and striped abdomen must be upper case (E, A)
allow ecf to max 3 if error in symbols

parents genotypes      Eeaa  ×  eeAa ;
gametes                     Ea ea  ×  eA ea ; A each gamete written twice
F2 genotypes      Eeaa eeaa      EeAa eeAa ; 		            [4]

(b) cross with, homozygous recessive / black no-eyes, fly ;
A double recessive / aaee (or own symbols) / organism showing 
recessive characters or phenotype			             [4]

(c)

A fractions in last column A 3 s.f. in last column	                           [3]

(d) no significant deviation from expected / difference not significant ;

A (95% probability that) difference is due to chance
A data is a good fit / match
A null hypothesis (no significant difference between O and E)
R comment on significance of results
R ‘the value’ is not significant

probability (of this deviation) is over 0.05 / χ2 is less than 7.82 ;
A χ2 / results (of χ2 test), less than value at probability 0.05

ref. to critical value ; ecf reverse arguments if answer from 6(c)is over 7.82
ref. to independent assortment / AW ;       		    [max 2]

[Total: 10]

observed
number (O)

expected
number (E)

O – E (O – E)
2

(O – E)2
E

86 83 3 9 0.11

87 83 4 16 0.19

81 83 -2 4 0.05

78 83 -5 25 0.30

332 332 ;;  χ2 = 0.65 ;

6(a)

6(b)

6(c)

6(d)
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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 
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(a) maintaining a constant internal environment ; AW
R external I body conditions 		                         [1]

(b)(i) ribosomes / rough endoplasmic reticulum / RER ;                 [1]

(b)(ii) exocytosis ; 		                   		           [1]

(b)(iii) causes glucose uptake / increases permeability to glucose ;
adds transport proteins to cell (surface) membrane ; A in 
sarcolemma

A GLUT(4), proteins / channels / carriers
more glucose respired / increase in respiration rate ;
glucose converted to glycogen / glycogenesis ;
						                     [max 3]

(c) accept stimulates / stimulated, for activates / activated 
throughout

1	 (adrenaline) receptor shape change ;
2	 G-proteins activated ; A description of G protein releases 

(α) subunit
3	 adenylyl cyclase activated ; A adenyl(ate) cyclase
4	 cyclic AMP made ;
5	 (cAMP is) second messenger ;
6	 activates / phosphorylates, kinase ;
7	 ref. to enzyme cascade / cascade of reactions ;
8	 glycogenolysis / hydrolysis of glycogen, stimulated / AW ;  

A break down glycogen
9	 AVP ; gluconeogenesis / ref. to glucose transport proteins

A description / glucose from, amino acids / lipids
A GLUT(2) channels / carriers

[max 5] 

[Total: 11]

7(a)

5(b)(i)

7(b)(ii)

7(b)(iii)

7(c)

QHIGH
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(a) maintaining a constant internal environment ; AW
R external I body conditions 		                         [1]

(b)(i) ribosomes / rough endoplasmic reticulum / RER ;                 [1]

(b)(ii) exocytosis ; 		                   		           [1]

(b)(iii) causes glucose uptake / increases permeability to glucose ;
adds transport proteins to cell (surface) membrane ; A in 
sarcolemma

A GLUT(4), proteins / channels / carriers
more glucose respired / increase in respiration rate ;
glucose converted to glycogen / glycogenesis ;
						                     [max 3]

(c) accept stimulates / stimulated, for activates / activated 
throughout

1	 (adrenaline) receptor shape change ;
2	 G-proteins activated ; A description of G protein releases 

(α) subunit
3	 adenylyl cyclase activated ; A adenyl(ate) cyclase
4	 cyclic AMP made ;
5	 (cAMP is) second messenger ;
6	 activates / phosphorylates, kinase ;
7	 ref. to enzyme cascade / cascade of reactions ;
8	 glycogenolysis / hydrolysis of glycogen, stimulated / AW ;  

A break down glycogen
9	 AVP ; gluconeogenesis / ref. to glucose transport proteins

A description / glucose from, amino acids / lipids
A GLUT(2) channels / carriers

[max 5] 

[Total: 11]

7(a)

5(b)(i)

7(b)(ii)

7(b)(iii)

7(c)
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(a) maintaining a constant internal environment ; AW
R external I body conditions 		                         [1]

(b)(i) ribosomes / rough endoplasmic reticulum / RER ;                 [1]

(b)(ii) exocytosis ; 		                   		           [1]

(b)(iii) causes glucose uptake / increases permeability to glucose ;
adds transport proteins to cell (surface) membrane ; A in 
sarcolemma

A GLUT(4), proteins / channels / carriers
more glucose respired / increase in respiration rate ;
glucose converted to glycogen / glycogenesis ;
						                     [max 3]

(c) accept stimulates / stimulated, for activates / activated 
throughout

1	 (adrenaline) receptor shape change ;
2	 G-proteins activated ; A description of G protein releases 

(α) subunit
3	 adenylyl cyclase activated ; A adenyl(ate) cyclase
4	 cyclic AMP made ;
5	 (cAMP is) second messenger ;
6	 activates / phosphorylates, kinase ;
7	 ref. to enzyme cascade / cascade of reactions ;
8	 glycogenolysis / hydrolysis of glycogen, stimulated / AW ;  

A break down glycogen
9	 AVP ; gluconeogenesis / ref. to glucose transport proteins

A description / glucose from, amino acids / lipids
A GLUT(2) channels / carriers

[max 5] 

[Total: 11]

7(a)

5(b)(i)

7(b)(ii)

7(b)(iii)

7(c)

QMID
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(a) maintaining a constant internal environment ; AW
R external I body conditions 		                         [1]

(b)(i) ribosomes / rough endoplasmic reticulum / RER ;                 [1]

(b)(ii) exocytosis ; 		                   		           [1]

(b)(iii) causes glucose uptake / increases permeability to glucose ;
adds transport proteins to cell (surface) membrane ; A in 
sarcolemma

A GLUT(4), proteins / channels / carriers
more glucose respired / increase in respiration rate ;
glucose converted to glycogen / glycogenesis ;
						                     [max 3]

(c) accept stimulates / stimulated, for activates / activated 
throughout

1	 (adrenaline) receptor shape change ;
2	 G-proteins activated ; A description of G protein releases 

(α) subunit
3	 adenylyl cyclase activated ; A adenyl(ate) cyclase
4	 cyclic AMP made ;
5	 (cAMP is) second messenger ;
6	 activates / phosphorylates, kinase ;
7	 ref. to enzyme cascade / cascade of reactions ;
8	 glycogenolysis / hydrolysis of glycogen, stimulated / AW ;  

A break down glycogen
9	 AVP ; gluconeogenesis / ref. to glucose transport proteins

A description / glucose from, amino acids / lipids
A GLUT(2) channels / carriers

[max 5] 

[Total: 11]

7(a)

5(b)(i)

7(b)(ii)

7(b)(iii)

7(c)
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(a) maintaining a constant internal environment ; AW
R external I body conditions 		                         [1]

(b)(i) ribosomes / rough endoplasmic reticulum / RER ;                 [1]

(b)(ii) exocytosis ; 		                   		           [1]

(b)(iii) causes glucose uptake / increases permeability to glucose ;
adds transport proteins to cell (surface) membrane ; A in 
sarcolemma

A GLUT(4), proteins / channels / carriers
more glucose respired / increase in respiration rate ;
glucose converted to glycogen / glycogenesis ;
						                     [max 3]

(c) accept stimulates / stimulated, for activates / activated 
throughout

1	 (adrenaline) receptor shape change ;
2	 G-proteins activated ; A description of G protein releases 

(α) subunit
3	 adenylyl cyclase activated ; A adenyl(ate) cyclase
4	 cyclic AMP made ;
5	 (cAMP is) second messenger ;
6	 activates / phosphorylates, kinase ;
7	 ref. to enzyme cascade / cascade of reactions ;
8	 glycogenolysis / hydrolysis of glycogen, stimulated / AW ;  

A break down glycogen
9	 AVP ; gluconeogenesis / ref. to glucose transport proteins

A description / glucose from, amino acids / lipids
A GLUT(2) channels / carriers

[max 5] 

[Total: 11]

7(a)

7(b)(i)

7(b)(ii)

7(b)(iii)

7(c)

QLOW
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(a) maintaining a constant internal environment ; AW
R external I body conditions 		                         [1]

(b)(i) ribosomes / rough endoplasmic reticulum / RER ;                 [1]

(b)(ii) exocytosis ; 		                   		           [1]

(b)(iii) causes glucose uptake / increases permeability to glucose ;
adds transport proteins to cell (surface) membrane ; A in 
sarcolemma

A GLUT(4), proteins / channels / carriers
more glucose respired / increase in respiration rate ;
glucose converted to glycogen / glycogenesis ;
						                     [max 3]

(c) accept stimulates / stimulated, for activates / activated 
throughout

1	 (adrenaline) receptor shape change ;
2	 G-proteins activated ; A description of G protein releases 

(α) subunit
3	 adenylyl cyclase activated ; A adenyl(ate) cyclase
4	 cyclic AMP made ;
5	 (cAMP is) second messenger ;
6	 activates / phosphorylates, kinase ;
7	 ref. to enzyme cascade / cascade of reactions ;
8	 glycogenolysis / hydrolysis of glycogen, stimulated / AW ;  

A break down glycogen
9	 AVP ; gluconeogenesis / ref. to glucose transport proteins

A description / glucose from, amino acids / lipids
A GLUT(2) channels / carriers

[max 5] 

[Total: 11]

7(a)

7(b)(i)

7(b)(ii)

7(b)(iii)

7(c)
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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 
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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 2018 
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 Q8 Mark scheme

(a) A – dendrite(s) ;
B – dendron / (sensory) axon ;
C – cell body (of neurone) / soma / centron ;
D – axon (membrane) ; A terminal axon	 [4]

(b) myelin insulates (axon) ;
action potentials / depolarisation, only at nodes (of Ranvier) ;
local circuits set up between nodes ; I local circuits at 

nodes
action potentials / impulses, ‘jump’ from node to node or 

saltatory conduction                		               [max 2]

(c) only, stimulus / depolarisation / receptor potential / 
potential difference, that
reaches threshold produces an action potential ; ora
A -50mV for threshold A generator for receptor

idea that the action potential is the same size no matter 
how strong the stimulus ;
ref. to all-or-nothing (law) ; I all-and-nothing [max 2]

[Total: 8]

8(a)

8(b)

8(c)

QHIGH
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(a) A – dendrite(s) ;
B – dendron / (sensory) axon ;
C – cell body (of neurone) / soma / centron ;
D – axon (membrane) ; A terminal axon	 [4]

(b) myelin insulates (axon) ;
action potentials / depolarisation, only at nodes (of Ranvier) ;
local circuits set up between nodes ; I local circuits at 

nodes
action potentials / impulses, ‘jump’ from node to node or 

saltatory conduction                		               [max 2]

(c) only, stimulus / depolarisation / receptor potential / 
potential difference, that
reaches threshold produces an action potential ; ora
A -50mV for threshold A generator for receptor

idea that the action potential is the same size no matter 
how strong the stimulus ;
ref. to all-or-nothing (law) ; I all-and-nothing [max 2]

[Total: 8]

8(a)

8(b)

8(c)
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(a) A – dendrite(s) ;
B – dendron / (sensory) axon ;
C – cell body (of neurone) / soma / centron ;
D – axon (membrane) ; A terminal axon	 [4]

(b) myelin insulates (axon) ;
action potentials / depolarisation, only at nodes (of Ranvier) ;
local circuits set up between nodes ; I local circuits at 

nodes
action potentials / impulses, ‘jump’ from node to node or 

saltatory conduction                		               [max 2]

(c) only, stimulus / depolarisation / receptor potential / 
potential difference, that
reaches threshold produces an action potential ; ora
A -50mV for threshold A generator for receptor

idea that the action potential is the same size no matter 
how strong the stimulus ;
ref. to all-or-nothing (law) ; I all-and-nothing [max 2]

[Total: 8]

8(a)

8(b)

8(c)

QMID
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(a) A – dendrite(s) ;
B – dendron / (sensory) axon ;
C – cell body (of neurone) / soma / centron ;
D – axon (membrane) ; A terminal axon	 [4]

(b) myelin insulates (axon) ;
action potentials / depolarisation, only at nodes (of Ranvier) ;
local circuits set up between nodes ; I local circuits at 

nodes
action potentials / impulses, ‘jump’ from node to node or 

saltatory conduction                		               [max 2]

(c) only, stimulus / depolarisation / receptor potential / 
potential difference, that
reaches threshold produces an action potential ; ora
A -50mV for threshold A generator for receptor

idea that the action potential is the same size no matter 
how strong the stimulus ;
ref. to all-or-nothing (law) ; I all-and-nothing [max 2]

[Total: 8]

8(a)

8(b)

8(c)
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(a) A – dendrite(s) ;
B – dendron / (sensory) axon ;
C – cell body (of neurone) / soma / centron ;
D – axon (membrane) ; A terminal axon	 [4]

(b) myelin insulates (axon) ;
action potentials / depolarisation, only at nodes (of Ranvier) ;
local circuits set up between nodes ; I local circuits at 

nodes
action potentials / impulses, ‘jump’ from node to node or 

saltatory conduction                		               [max 2]

(c) only, stimulus / depolarisation / receptor potential / 
potential difference, that
reaches threshold produces an action potential ; ora
A -50mV for threshold A generator for receptor

idea that the action potential is the same size no matter 
how strong the stimulus ;
ref. to all-or-nothing (law) ; I all-and-nothing [max 2]

[Total: 8]

8(a)

8(b)

8(c)

QLOW
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(a) A – dendrite(s) ;
B – dendron / (sensory) axon ;
C – cell body (of neurone) / soma / centron ;
D – axon (membrane) ; A terminal axon	 [4]

(b) myelin insulates (axon) ;
action potentials / depolarisation, only at nodes (of Ranvier) ;
local circuits set up between nodes ; I local circuits at 

nodes
action potentials / impulses, ‘jump’ from node to node or 

saltatory conduction                		               [max 2]

(c) only, stimulus / depolarisation / receptor potential / 
potential difference, that
reaches threshold produces an action potential ; ora
A -50mV for threshold A generator for receptor

idea that the action potential is the same size no matter 
how strong the stimulus ;
ref. to all-or-nothing (law) ; I all-and-nothing [max 2]

[Total: 8]

8(a)

8(b)

8(c)
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(a) accept proton / hydrogen ion / H+ / H ion as equivalent 
throughout
1	 reduced, NAD / FAD ; A NADH / NADH2 / NADH + H+ for 

reduced NAD
2	 passed to ETC ;
3	 inner membrane / cristae ;
4	 hydrogen released (from reduced, NAD / FAD) ; R H2

5	 split into electrons and protons ; A released as electron and 	
	 proton
6	 electrons pass along, carriers / cytochromes ; A electrons 

pass along proteins of, ETC / carrier chain
7	 energy released pumps protons into intermembrane space ;
8	 proton gradient is set up ; A concentration gradient of 

protons is created A full description
9	 protons diffuse, (back) through membrane / down gradient ;

A protons diffuse into matrix
10	ATP synthase / stalked particles / protein channels ;

A ATP synthetase R ATPase
11	(ATP produced from) ADP and (inorganic) phosphate ; A 

context for ‘final’
12	idea of oxygen as final electron acceptor ;
13	addition of proton (to oxygen) to form water / (oxygen) 

reduced to water ;			           	  [max 8]

(b) 1	 pyruvate formed by glycolysis ;
2	 reduced NAD formed by glycolysis ;
3	 pyruvate decarboxylated / AW ;
4	 ethanal produced ;
5	 pyruvate decarboxylase ;
6	 ethanal is, hydrogen acceptor / reduced ; A gains H or gains 

H+ and e–
7	 from / by, reduced NAD ;
8	 ethanol formed ;
9	 ethanol / alcohol, dehydrogenase ;
10	not reversible reaction ;
11	NAD, regenerated / can now accept hydrogen atoms ;

A reduced NAD oxidised
12	so glycolysis can continue ; 			     [max7]

[Total: 15]

9(a)

9(b)
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(a) accept proton / hydrogen ion / H+ / H ion as equivalent 
throughout
1	 reduced, NAD / FAD ; A NADH / NADH2 / NADH + H+ for 

reduced NAD
2	 passed to ETC ;
3	 inner membrane / cristae ;
4	 hydrogen released (from reduced, NAD / FAD) ; R H2

5	 split into electrons and protons ; A released as electron and 	
	 proton
6	 electrons pass along, carriers / cytochromes ; A electrons 

pass along proteins of, ETC / carrier chain
7	 energy released pumps protons into intermembrane space ;
8	 proton gradient is set up ; A concentration gradient of 

protons is created A full description
9	 protons diffuse, (back) through membrane / down gradient ;

A protons diffuse into matrix
10	ATP synthase / stalked particles / protein channels ;

A ATP synthetase R ATPase
11	(ATP produced from) ADP and (inorganic) phosphate ; A 

context for ‘final’
12	idea of oxygen as final electron acceptor ;
13	addition of proton (to oxygen) to form water / (oxygen) 

reduced to water ;			           	  [max 8]

(b) 1	 pyruvate formed by glycolysis ;
2	 reduced NAD formed by glycolysis ;
3	 pyruvate decarboxylated / AW ;
4	 ethanal produced ;
5	 pyruvate decarboxylase ;
6	 ethanal is, hydrogen acceptor / reduced ; A gains H or gains 

H+ and e–
7	 from / by, reduced NAD ;
8	 ethanol formed ;
9	 ethanol / alcohol, dehydrogenase ;
10	not reversible reaction ;
11	NAD, regenerated / can now accept hydrogen atoms ;

A reduced NAD oxidised
12	so glycolysis can continue ; 			     [max7]

[Total: 15]

9(a)

9(b)
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(a) accept proton / hydrogen ion / H+ / H ion as equivalent 
throughout
1	 reduced, NAD / FAD ; A NADH / NADH2 / NADH + H+ for 

reduced NAD
2	 passed to ETC ;
3	 inner membrane / cristae ;
4	 hydrogen released (from reduced, NAD / FAD) ; R H2

5	 split into electrons and protons ; A released as electron and 	
	 proton
6	 electrons pass along, carriers / cytochromes ; A electrons 

pass along proteins of, ETC / carrier chain
7	 energy released pumps protons into intermembrane space ;
8	 proton gradient is set up ; A concentration gradient of 

protons is created A full description
9	 protons diffuse, (back) through membrane / down gradient ;

A protons diffuse into matrix
10	ATP synthase / stalked particles / protein channels ;

A ATP synthetase R ATPase
11	(ATP produced from) ADP and (inorganic) phosphate ; A 

context for ‘final’
12	idea of oxygen as final electron acceptor ;
13	addition of proton (to oxygen) to form water / (oxygen) 

reduced to water ;			           	  [max 8]

(b) 1	 pyruvate formed by glycolysis ;
2	 reduced NAD formed by glycolysis ;
3	 pyruvate decarboxylated / AW ;
4	 ethanal produced ;
5	 pyruvate decarboxylase ;
6	 ethanal is, hydrogen acceptor / reduced ; A gains H or gains 

H+ and e–
7	 from / by, reduced NAD ;
8	 ethanol formed ;
9	 ethanol / alcohol, dehydrogenase ;
10	not reversible reaction ;
11	NAD, regenerated / can now accept hydrogen atoms ;

A reduced NAD oxidised
12	so glycolysis can continue ; 			     [max7]

[Total: 15]

9(a)

9(b)

QMID
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(a) accept proton / hydrogen ion / H+ / H ion as equivalent 
throughout
1	 reduced, NAD / FAD ; A NADH / NADH2 / NADH + H+ for 

reduced NAD
2	 passed to ETC ;
3	 inner membrane / cristae ;
4	 hydrogen released (from reduced, NAD / FAD) ; R H2

5	 split into electrons and protons ; A released as electron and 	
	 proton
6	 electrons pass along, carriers / cytochromes ; A electrons 

pass along proteins of, ETC / carrier chain
7	 energy released pumps protons into intermembrane space ;
8	 proton gradient is set up ; A concentration gradient of 

protons is created A full description
9	 protons diffuse, (back) through membrane / down gradient ;

A protons diffuse into matrix
10	ATP synthase / stalked particles / protein channels ;

A ATP synthetase R ATPase
11	(ATP produced from) ADP and (inorganic) phosphate ; A 

context for ‘final’
12	idea of oxygen as final electron acceptor ;
13	addition of proton (to oxygen) to form water / (oxygen) 

reduced to water ;			           	  [max 8]

(b) 1	 pyruvate formed by glycolysis ;
2	 reduced NAD formed by glycolysis ;
3	 pyruvate decarboxylated / AW ;
4	 ethanal produced ;
5	 pyruvate decarboxylase ;
6	 ethanal is, hydrogen acceptor / reduced ; A gains H or gains 

H+ and e–
7	 from / by, reduced NAD ;
8	 ethanol formed ;
9	 ethanol / alcohol, dehydrogenase ;
10	not reversible reaction ;
11	NAD, regenerated / can now accept hydrogen atoms ;

A reduced NAD oxidised
12	so glycolysis can continue ; 			     [max7]

[Total: 15]

9(a)

9(b)
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(a) accept proton / hydrogen ion / H+ / H ion as equivalent 
throughout
1	 reduced, NAD / FAD ; A NADH / NADH2 / NADH + H+ for 

reduced NAD
2	 passed to ETC ;
3	 inner membrane / cristae ;
4	 hydrogen released (from reduced, NAD / FAD) ; R H2

5	 split into electrons and protons ; A released as electron and 	
	 proton
6	 electrons pass along, carriers / cytochromes ; A electrons 

pass along proteins of, ETC / carrier chain
7	 energy released pumps protons into intermembrane space ;
8	 proton gradient is set up ; A concentration gradient of 

protons is created A full description
9	 protons diffuse, (back) through membrane / down gradient ;

A protons diffuse into matrix
10	ATP synthase / stalked particles / protein channels ;

A ATP synthetase R ATPase
11	(ATP produced from) ADP and (inorganic) phosphate ; A 

context for ‘final’
12	idea of oxygen as final electron acceptor ;
13	addition of proton (to oxygen) to form water / (oxygen) 

reduced to water ;			           	  [max 8]

(b) 1	 pyruvate formed by glycolysis ;
2	 reduced NAD formed by glycolysis ;
3	 pyruvate decarboxylated / AW ;
4	 ethanal produced ;
5	 pyruvate decarboxylase ;
6	 ethanal is, hydrogen acceptor / reduced ; A gains H or gains 

H+ and e–
7	 from / by, reduced NAD ;
8	 ethanol formed ;
9	 ethanol / alcohol, dehydrogenase ;
10	not reversible reaction ;
11	NAD, regenerated / can now accept hydrogen atoms ;

A reduced NAD oxidised
12	so glycolysis can continue ; 			     [max7]

[Total: 15]

9(a)

9(b)

QLOW
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(a) accept proton / hydrogen ion / H+ / H ion as equivalent 
throughout
1	 reduced, NAD / FAD ; A NADH / NADH2 / NADH + H+ for 

reduced NAD
2	 passed to ETC ;
3	 inner membrane / cristae ;
4	 hydrogen released (from reduced, NAD / FAD) ; R H2

5	 split into electrons and protons ; A released as electron and 	
	 proton
6	 electrons pass along, carriers / cytochromes ; A electrons 

pass along proteins of, ETC / carrier chain
7	 energy released pumps protons into intermembrane space ;
8	 proton gradient is set up ; A concentration gradient of 

protons is created A full description
9	 protons diffuse, (back) through membrane / down gradient ;

A protons diffuse into matrix
10	ATP synthase / stalked particles / protein channels ;

A ATP synthetase R ATPase
11	(ATP produced from) ADP and (inorganic) phosphate ; A 

context for ‘final’
12	idea of oxygen as final electron acceptor ;
13	addition of proton (to oxygen) to form water / (oxygen) 

reduced to water ;			           	  [max 8]

(b) 1	 pyruvate formed by glycolysis ;
2	 reduced NAD formed by glycolysis ;
3	 pyruvate decarboxylated / AW ;
4	 ethanal produced ;
5	 pyruvate decarboxylase ;
6	 ethanal is, hydrogen acceptor / reduced ; A gains H or gains 

H+ and e–
7	 from / by, reduced NAD ;
8	 ethanol formed ;
9	 ethanol / alcohol, dehydrogenase ;
10	not reversible reaction ;
11	NAD, regenerated / can now accept hydrogen atoms ;

A reduced NAD oxidised
12	so glycolysis can continue ; 			     [max7]

[Total: 15]

9(a)

9(b)
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(a) I ref. to nuclear envelope I names of stages
meiosis I
1	 chromosomes, condense / thicken / spiralise ;
2	 homologous chromosomes pair / bivalents form ;
3	 crossing over / described ;
4	 chiasma(ta) ;
5	 spindle fibres / microtubules, attach to / pull, centromeres / 

kinetochores ; allow once in mp5 or in meiosis II
6	 bivalents line up on, equator / mid-line ; A pairs of homologous 

chromosomes
7	 independent assortment (of homologous pairs) / described ; A 

random assortment
8	 chromosomes move to, two ends of cell / poles ; A (pairs of) 

homologous chromosomes separate 
meiosis II
9	 (individual) chromosomes / pairs of chromatids, line up on, equator 

/ mid-line ;
10	at right angles to first equator ;
11	 centromeres divide ;
12	chromatids separate ; A chromatids move to (opposite) poles
13	ref. to haploid / chromosome number halved / one set of 

chromosomes ; A n for haploid			     [max 9]

(b) I polypeptide throughout
structural gene
1	 structural protein / enzyme / rRNA ; A any named protein other 

than a transcription factor (e.g. transporter / receptor / named 
hormone / immunoglobulin / haemoglobin / etc.) R if any of these 
are identified as product of regulatory gene

2	 named, structural protein / other protein / enzyme, or tRNA ; R 
named protein if function wrongly described

3	 idea that needed for, structure / function, of cell ;
regulatory gene
4	 (product) controls, gene expression / transcription ; A promote / 

prevent / start / stop, gene expression or transcription
5	 (codes for) transcription factor / DNA-binding protein ;
6	 binds to, promoter / operator / DNA response element ;
7	 stops / allows, binding of RNA polymerase ;
8	 ref. to repressor / repressible ; A silencer
9	 ref. to inducer / inducible ; A activator / enhancer
10	named example of regulatory gene ; A lac repressor / DELLA 

repressor / homeobox or homeotic or Hox gene                  [max 6]
						                    [Total: 15]

10(a)

10(b)

QHIGH
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(a) I ref. to nuclear envelope I names of stages
meiosis I
1	 chromosomes, condense / thicken / spiralise ;
2	 homologous chromosomes pair / bivalents form ;
3	 crossing over / described ;
4	 chiasma(ta) ;
5	 spindle fibres / microtubules, attach to / pull, centromeres / 

kinetochores ; allow once in mp5 or in meiosis II
6	 bivalents line up on, equator / mid-line ; A pairs of homologous 

chromosomes
7	 independent assortment (of homologous pairs) / described ; A 

random assortment
8	 chromosomes move to, two ends of cell / poles ; A (pairs of) 

homologous chromosomes separate 
meiosis II
9	 (individual) chromosomes / pairs of chromatids, line up on, equator 

/ mid-line ;
10	at right angles to first equator ;
11	 centromeres divide ;
12	chromatids separate ; A chromatids move to (opposite) poles
13	ref. to haploid / chromosome number halved / one set of 

chromosomes ; A n for haploid			     [max 9]

(b) I polypeptide throughout
structural gene
1	 structural protein / enzyme / rRNA ; A any named protein other 

than a transcription factor (e.g. transporter / receptor / named 
hormone / immunoglobulin / haemoglobin / etc.) R if any of these 
are identified as product of regulatory gene

2	 named, structural protein / other protein / enzyme, or tRNA ; R 
named protein if function wrongly described

3	 idea that needed for, structure / function, of cell ;
regulatory gene
4	 (product) controls, gene expression / transcription ; A promote / 

prevent / start / stop, gene expression or transcription
5	 (codes for) transcription factor / DNA-binding protein ;
6	 binds to, promoter / operator / DNA response element ;
7	 stops / allows, binding of RNA polymerase ;
8	 ref. to repressor / repressible ; A silencer
9	 ref. to inducer / inducible ; A activator / enhancer
10	named example of regulatory gene ; A lac repressor / DELLA 

repressor / homeobox or homeotic or Hox gene                  [max 6]
						                    [Total: 15]

10(a)

10(b)
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(a) I ref. to nuclear envelope I names of stages
meiosis I
1	 chromosomes, condense / thicken / spiralise ;
2	 homologous chromosomes pair / bivalents form ;
3	 crossing over / described ;
4	 chiasma(ta) ;
5	 spindle fibres / microtubules, attach to / pull, centromeres / 

kinetochores ; allow once in mp5 or in meiosis II
6	 bivalents line up on, equator / mid-line ; A pairs of homologous 

chromosomes
7	 independent assortment (of homologous pairs) / described ; A 

random assortment
8	 chromosomes move to, two ends of cell / poles ; A (pairs of) 

homologous chromosomes separate 
meiosis II
9	 (individual) chromosomes / pairs of chromatids, line up on, equator 

/ mid-line ;
10	at right angles to first equator ;
11	 centromeres divide ;
12	chromatids separate ; A chromatids move to (opposite) poles
13	ref. to haploid / chromosome number halved / one set of 

chromosomes ; A n for haploid			     [max 9]

(b) I polypeptide throughout
structural gene
1	 structural protein / enzyme / rRNA ; A any named protein other 

than a transcription factor (e.g. transporter / receptor / named 
hormone / immunoglobulin / haemoglobin / etc.) R if any of these 
are identified as product of regulatory gene

2	 named, structural protein / other protein / enzyme, or tRNA ; R 
named protein if function wrongly described

3	 idea that needed for, structure / function, of cell ;
regulatory gene
4	 (product) controls, gene expression / transcription ; A promote / 

prevent / start / stop, gene expression or transcription
5	 (codes for) transcription factor / DNA-binding protein ;
6	 binds to, promoter / operator / DNA response element ;
7	 stops / allows, binding of RNA polymerase ;
8	 ref. to repressor / repressible ; A silencer
9	 ref. to inducer / inducible ; A activator / enhancer
10	named example of regulatory gene ; A lac repressor / DELLA 

repressor / homeobox or homeotic or Hox gene                  [max 6]
						                    [Total: 15]

10(a)

10(b)
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(a) I ref. to nuclear envelope I names of stages
meiosis I
1	 chromosomes, condense / thicken / spiralise ;
2	 homologous chromosomes pair / bivalents form ;
3	 crossing over / described ;
4	 chiasma(ta) ;
5	 spindle fibres / microtubules, attach to / pull, centromeres / 

kinetochores ; allow once in mp5 or in meiosis II
6	 bivalents line up on, equator / mid-line ; A pairs of homologous 

chromosomes
7	 independent assortment (of homologous pairs) / described ; A 

random assortment
8	 chromosomes move to, two ends of cell / poles ; A (pairs of) 

homologous chromosomes separate 
meiosis II
9	 (individual) chromosomes / pairs of chromatids, line up on, equator 

/ mid-line ;
10	at right angles to first equator ;
11	 centromeres divide ;
12	chromatids separate ; A chromatids move to (opposite) poles
13	ref. to haploid / chromosome number halved / one set of 

chromosomes ; A n for haploid			     [max 9]

(b) I polypeptide throughout
structural gene
1	 structural protein / enzyme / rRNA ; A any named protein other 

than a transcription factor (e.g. transporter / receptor / named 
hormone / immunoglobulin / haemoglobin / etc.) R if any of these 
are identified as product of regulatory gene

2	 named, structural protein / other protein / enzyme, or tRNA ; R 
named protein if function wrongly described

3	 idea that needed for, structure / function, of cell ;
regulatory gene
4	 (product) controls, gene expression / transcription ; A promote / 

prevent / start / stop, gene expression or transcription
5	 (codes for) transcription factor / DNA-binding protein ;
6	 binds to, promoter / operator / DNA response element ;
7	 stops / allows, binding of RNA polymerase ;
8	 ref. to repressor / repressible ; A silencer
9	 ref. to inducer / inducible ; A activator / enhancer
10	named example of regulatory gene ; A lac repressor / DELLA 

repressor / homeobox or homeotic or Hox gene                  [max 6]
						                    [Total: 15]

10(a)

10(b)

QMID

Page 45 of 49Print Script



Select 
page

Your 
Mark Q10 Mark scheme

(a) I ref. to nuclear envelope I names of stages
meiosis I
1	 chromosomes, condense / thicken / spiralise ;
2	 homologous chromosomes pair / bivalents form ;
3	 crossing over / described ;
4	 chiasma(ta) ;
5	 spindle fibres / microtubules, attach to / pull, centromeres / 

kinetochores ; allow once in mp5 or in meiosis II
6	 bivalents line up on, equator / mid-line ; A pairs of homologous 

chromosomes
7	 independent assortment (of homologous pairs) / described ; A 

random assortment
8	 chromosomes move to, two ends of cell / poles ; A (pairs of) 

homologous chromosomes separate 
meiosis II
9	 (individual) chromosomes / pairs of chromatids, line up on, equator 

/ mid-line ;
10	at right angles to first equator ;
11	 centromeres divide ;
12	chromatids separate ; A chromatids move to (opposite) poles
13	ref. to haploid / chromosome number halved / one set of 

chromosomes ; A n for haploid			     [max 9]

(b) I polypeptide throughout
structural gene
1	 structural protein / enzyme / rRNA ; A any named protein other 

than a transcription factor (e.g. transporter / receptor / named 
hormone / immunoglobulin / haemoglobin / etc.) R if any of these 
are identified as product of regulatory gene

2	 named, structural protein / other protein / enzyme, or tRNA ; R 
named protein if function wrongly described

3	 idea that needed for, structure / function, of cell ;
regulatory gene
4	 (product) controls, gene expression / transcription ; A promote / 

prevent / start / stop, gene expression or transcription
5	 (codes for) transcription factor / DNA-binding protein ;
6	 binds to, promoter / operator / DNA response element ;
7	 stops / allows, binding of RNA polymerase ;
8	 ref. to repressor / repressible ; A silencer
9	 ref. to inducer / inducible ; A activator / enhancer
10	named example of regulatory gene ; A lac repressor / DELLA 

repressor / homeobox or homeotic or Hox gene                  [max 6]
						                    [Total: 15]

10(a)

10(b)
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(a) I ref. to nuclear envelope I names of stages
meiosis I
1	 chromosomes, condense / thicken / spiralise ;
2	 homologous chromosomes pair / bivalents form ;
3	 crossing over / described ;
4	 chiasma(ta) ;
5	 spindle fibres / microtubules, attach to / pull, centromeres / 

kinetochores ; allow once in mp5 or in meiosis II
6	 bivalents line up on, equator / mid-line ; A pairs of homologous 

chromosomes
7	 independent assortment (of homologous pairs) / described ; A 

random assortment
8	 chromosomes move to, two ends of cell / poles ; A (pairs of) 

homologous chromosomes separate 
meiosis II
9	 (individual) chromosomes / pairs of chromatids, line up on, equator 

/ mid-line ;
10	at right angles to first equator ;
11	 centromeres divide ;
12	chromatids separate ; A chromatids move to (opposite) poles
13	ref. to haploid / chromosome number halved / one set of 

chromosomes ; A n for haploid			     [max 9]

(b) I polypeptide throughout
structural gene
1	 structural protein / enzyme / rRNA ; A any named protein other 

than a transcription factor (e.g. transporter / receptor / named 
hormone / immunoglobulin / haemoglobin / etc.) R if any of these 
are identified as product of regulatory gene

2	 named, structural protein / other protein / enzyme, or tRNA ; R 
named protein if function wrongly described

3	 idea that needed for, structure / function, of cell ;
regulatory gene
4	 (product) controls, gene expression / transcription ; A promote / 

prevent / start / stop, gene expression or transcription
5	 (codes for) transcription factor / DNA-binding protein ;
6	 binds to, promoter / operator / DNA response element ;
7	 stops / allows, binding of RNA polymerase ;
8	 ref. to repressor / repressible ; A silencer
9	 ref. to inducer / inducible ; A activator / enhancer
10	named example of regulatory gene ; A lac repressor / DELLA 

repressor / homeobox or homeotic or Hox gene                  [max 6]
						                    [Total: 15]

10(a)

10(b)

QLOW
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(a) I ref. to nuclear envelope I names of stages
meiosis I
1	 chromosomes, condense / thicken / spiralise ;
2	 homologous chromosomes pair / bivalents form ;
3	 crossing over / described ;
4	 chiasma(ta) ;
5	 spindle fibres / microtubules, attach to / pull, centromeres / 

kinetochores ; allow once in mp5 or in meiosis II
6	 bivalents line up on, equator / mid-line ; A pairs of homologous 

chromosomes
7	 independent assortment (of homologous pairs) / described ; A 

random assortment
8	 chromosomes move to, two ends of cell / poles ; A (pairs of) 

homologous chromosomes separate 
meiosis II
9	 (individual) chromosomes / pairs of chromatids, line up on, equator 

/ mid-line ;
10	at right angles to first equator ;
11	 centromeres divide ;
12	chromatids separate ; A chromatids move to (opposite) poles
13	ref. to haploid / chromosome number halved / one set of 

chromosomes ; A n for haploid			     [max 9]

(b) I polypeptide throughout
structural gene
1	 structural protein / enzyme / rRNA ; A any named protein other 

than a transcription factor (e.g. transporter / receptor / named 
hormone / immunoglobulin / haemoglobin / etc.) R if any of these 
are identified as product of regulatory gene

2	 named, structural protein / other protein / enzyme, or tRNA ; R 
named protein if function wrongly described

3	 idea that needed for, structure / function, of cell ;
regulatory gene
4	 (product) controls, gene expression / transcription ; A promote / 

prevent / start / stop, gene expression or transcription
5	 (codes for) transcription factor / DNA-binding protein ;
6	 binds to, promoter / operator / DNA response element ;
7	 stops / allows, binding of RNA polymerase ;
8	 ref. to repressor / repressible ; A silencer
9	 ref. to inducer / inducible ; A activator / enhancer
10	named example of regulatory gene ; A lac repressor / DELLA 

repressor / homeobox or homeotic or Hox gene                  [max 6]
						                    [Total: 15]

10(a)

10(b)
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1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)

QHIGH

Q1 Mark scheme
Expected answer Extra guidance

(a) number of individuals or 
population of each type of / sort
of / species present (in the 
sample) ;
total number of individuals / all 
populations (of all species);

A count the number in different 
species
A in context of any named 
organisms

(b) any 8 from:

1 ref. to sampling in both areas / 
grazed and ungrazed ;

2 any idea of marking out the area 
to be sampled ;

3 use a method of generating 
random numbers (to use 
coordinates);

4 use a (frame or point) quadrat 
(for individual samples) ;

5 place (quadrat AW) at 
coordinates ;

6 ref. to method of identifying or 
distinguishing different species / 
types / sorts of plant ;

7 ref. to counting / recording of:

number of individuals or the 
population of / each

type / sort / species present (in 
quadrat / plot)

or

the total number of all the plants 
present (in quadrat / plot) ;

I any ref. to standardising 
environmental factors.

I if listed as the independent

I ref. to transects

e.g. tape measures / use string 
and marker pole / make a grid of
plot
e.g. random number generator / 
app / select number from a hat

I throwing of quadrat

must be clear that the quadrat is 
the counting frame

spelling of quadrat must be 
correct at least once

A descriptions, e.g. frame placed 
on the ground

e.g. photographs / key / app / 
expert / nature guide / AW
A using letters or numbers for 
different species

I percentage cover / abundance 
scale
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1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)

Q1 Mark scheme
Expected answer Extra guidance

(b) 8 same size quadrat / same 
quadrat AW ;

9 same size plot in each area ;

10 same number of different 
quadrats / samples per plot ;

11 replicate the procedure with a 
different plot in a given area ;

12 sample at different times of 
year / seasons ;

13 safety

any 1 from:

• ref. to injury / getting lost and 
staying with group ;

• allergy to plants and wearing 
gloves / protective clothing ;

• allergy to pollen / hay fever and 
wearing mask or taking

medication ;

• ref. to uneven ground / 
hazardous plants or animals or

environment and wearing suitable 
shoes / protective

clothing ;

e.g. 10 quadrats in each plot

I repeat 3 times and find a mean

A if only replicate with different 
plots in one area

I repeat 3 times and take a mean

I sampling on same day / next 
week

I low risk

A any suitable example – thorny 
/ stinging plants, insect bites / 
stings, snakes, belligerent grazing 
animals and a suitable precaution

[max8]

Page 4 of 14Print Script



Select 
page

Your 
Mark

1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)

Q1 Mark scheme
Expected answer Extra guidance

(c) independent: grazed and / or 
ungrazed grassland

and

dependent: (mean) height (of 
plant) ;

A type of grass land

I extent of grazing

[1]

(d)(i) mode = 864 and
median = 864 ;

[1]
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Your 
Mark

1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)

Q1 Mark scheme
Expected answer Extra guidance

(d)(ii) SM grazed = 9.33 ;
SM ungrazed = 4.97 / 4.96 ;

max 1 if answers are to 1 dp or 3 
dp (9.3 / 9.329, 5.0 / 4.965)
			    [2]

(d)(iii) 860.1 ;
to 879.9 ;

A ecf from 1(d)(ii)for correct 
calculation from incorrect SM

		                   [2]

(d)(iv) any 2 from:
95% confident / sure / certain 
that the mean lies within these 
limits ;

shows the reliability of the mean ;
the ungrazed mean is more 
reliable (because it’s smaller) ;

the difference between means is 
significant because there is no
overlap between CI for ungrazed 
and grazed ;

must be a clear statement

R if ref. to accuracy or results AW

ora the grazed is less reliable 
(because it is bigger)

[max2]
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Mark

1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)

Q1 Mark scheme
Expected answer Extra guidance

(e) any 2 from:
sample from a large area ;

idea that there is a long enough 
time interval, for marked
individuals to mix into the 
population / between capture and
recapture ;

idea that the marking technique 
must not be toxic AW ;

idea that the marking technique 
must not increase / decrease
chances of survival ;

marking technique must not fall 
off / be rubbed off / washed off
animal ;

idea that time is not so long that 
migration / life cycle changes (of
the species) have occurred ;

I sample size

I any specified times need the 
idea of long enough for dispersal

e.g. increases or decreases 
chance of predation
A in terms of inhibiting / changing 
movement or behaviour
		     
		           [max2]

(f) ungrazed and because there are 
more seeds (to eat) / AW ;

A ungrazed as there will be larger 
plants and more places for
inverts to hide from predators / 
protection from predators.

[1]

Total [21]
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Mark

1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)

QMID

Q1 Mark scheme
Expected answer Extra guidance

(a) number of individuals or 
population of each type of / sort
of / species present (in the 
sample) ;
total number of individuals / all 
populations (of all species);

A count the number in different 
species
A in context of any named 
organisms

(b) any 8 from:

1 ref. to sampling in both areas / 
grazed and ungrazed ;

2 any idea of marking out the area 
to be sampled ;

3 use a method of generating 
random numbers (to use 
coordinates);

4 use a (frame or point) quadrat 
(for individual samples) ;

5 place (quadrat AW) at 
coordinates ;

6 ref. to method of identifying or 
distinguishing different species / 
types / sorts of plant ;

7 ref. to counting / recording of:

number of individuals or the 
population of / each

type / sort / species present (in 
quadrat / plot)

or

the total number of all the plants 
present (in quadrat / plot) ;

I any ref. to standardising 
environmental factors.

I if listed as the independent

I ref. to transects

e.g. tape measures / use string 
and marker pole / make a grid of
plot
e.g. random number generator / 
app / select number from a hat

I throwing of quadrat

must be clear that the quadrat is 
the counting frame

spelling of quadrat must be 
correct at least once

A descriptions, e.g. frame placed 
on the ground

e.g. photographs / key / app / 
expert / nature guide / AW
A using letters or numbers for 
different species

I percentage cover / abundance 
scale
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Your 
Mark

1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)

Q1 Mark scheme
Expected answer Extra guidance

(b) 8 same size quadrat / same 
quadrat AW ;

9 same size plot in each area ;

10 same number of different 
quadrats / samples per plot ;

11 replicate the procedure with a 
different plot in a given area ;

12 sample at different times of 
year / seasons ;

13 safety

any 1 from:

• ref. to injury / getting lost and 
staying with group ;

• allergy to plants and wearing 
gloves / protective clothing ;

• allergy to pollen / hay fever and 
wearing mask or taking

medication ;

• ref. to uneven ground / 
hazardous plants or animals or

environment and wearing suitable 
shoes / protective

clothing ;

e.g. 10 quadrats in each plot

I repeat 3 times and find a mean

A if only replicate with different 
plots in one area

I repeat 3 times and take a mean

I sampling on same day / next 
week

I low risk

A any suitable example – thorny 
/ stinging plants, insect bites / 
stings, snakes, belligerent grazing 
animals and a suitable precaution

[max8]
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Mark

1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)

Q1 Mark scheme
Expected answer Extra guidance

(c) independent: grazed and / or 
ungrazed grassland

and

dependent: (mean) height (of 
plant) ;

A type of grass land

I extent of grazing

[1]

(d)(i) mode = 864 and
median = 864 ;

[1]
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Your 
Mark

1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)

Q1 Mark scheme
Expected answer Extra guidance

(d)(ii) SM grazed = 9.33 ;
SM ungrazed = 4.97 / 4.96 ;

max 1 if answers are to 1 dp or 3 
dp (9.3 / 9.329, 5.0 / 4.965)
			    [2]

(d)(iii) 860.1 ;
to 879.9 ;

A ecf from 1(d)(ii)for correct 
calculation from incorrect SM

		                   [2]

(d)(iv) any 2 from:
95% confident / sure / certain 
that the mean lies within these 
limits ;

shows the reliability of the mean ;
the ungrazed mean is more 
reliable (because it’s smaller) ;

the difference between means is 
significant because there is no
overlap between CI for ungrazed 
and grazed ;

must be a clear statement

R if ref. to accuracy or results AW

ora the grazed is less reliable 
(because it is bigger)

[max2]
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Mark

1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)

Q1 Mark scheme
Expected answer Extra guidance

(e) any 2 from:
sample from a large area ;

idea that there is a long enough 
time interval, for marked
individuals to mix into the 
population / between capture and
recapture ;

idea that the marking technique 
must not be toxic AW ;

idea that the marking technique 
must not increase / decrease
chances of survival ;

marking technique must not fall 
off / be rubbed off / washed off
animal ;

idea that time is not so long that 
migration / life cycle changes (of
the species) have occurred ;

I sample size

I any specified times need the 
idea of long enough for dispersal

e.g. increases or decreases 
chance of predation
A in terms of inhibiting / changing 
movement or behaviour
		     
		           [max2]

(f) ungrazed and because there are 
more seeds (to eat) / AW ;

A ungrazed as there will be larger 
plants and more places for
inverts to hide from predators / 
protection from predators.

[1]

Total [21]
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Mark

1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)

QLOW
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Q1 Mark scheme
Expected answer Extra guidance

(a) number of individuals or 
population of each type of / sort
of / species present (in the 
sample) ;
total number of individuals / all 
populations (of all species);

A count the number in different 
species
A in context of any named 
organisms

(b) any 8 from:

1 ref. to sampling in both areas / 
grazed and ungrazed ;

2 any idea of marking out the area 
to be sampled ;

3 use a method of generating 
random numbers (to use 
coordinates);

4 use a (frame or point) quadrat 
(for individual samples) ;

5 place (quadrat AW) at 
coordinates ;

6 ref. to method of identifying or 
distinguishing different species / 
types / sorts of plant ;

7 ref. to counting / recording of:

number of individuals or the 
population of / each

type / sort / species present (in 
quadrat / plot)

or

the total number of all the plants 
present (in quadrat / plot) ;

I any ref. to standardising 
environmental factors.

I if listed as the independent

I ref. to transects

e.g. tape measures / use string 
and marker pole / make a grid of
plot
e.g. random number generator / 
app / select number from a hat

I throwing of quadrat

must be clear that the quadrat is 
the counting frame

spelling of quadrat must be 
correct at least once

A descriptions, e.g. frame placed 
on the ground

e.g. photographs / key / app / 
expert / nature guide / AW
A using letters or numbers for 
different species

I percentage cover / abundance 
scale
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Mark

1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)
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Q1 Mark scheme
Expected answer Extra guidance

(b) 8 same size quadrat / same 
quadrat AW ;

9 same size plot in each area ;

10 same number of different 
quadrats / samples per plot ;

11 replicate the procedure with a 
different plot in a given area ;

12 sample at different times of 
year / seasons ;

13 safety

any 1 from:

• ref. to injury / getting lost and 
staying with group ;

• allergy to plants and wearing 
gloves / protective clothing ;

• allergy to pollen / hay fever and 
wearing mask or taking

medication ;

• ref. to uneven ground / 
hazardous plants or animals or

environment and wearing suitable 
shoes / protective

clothing ;

e.g. 10 quadrats in each plot

I repeat 3 times and find a mean

A if only replicate with different 
plots in one area

I repeat 3 times and take a mean

I sampling on same day / next 
week

I low risk

A any suitable example – thorny 
/ stinging plants, insect bites / 
stings, snakes, belligerent grazing 
animals and a suitable precaution

[max8]
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Mark

1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)
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Q1 Mark scheme
Expected answer Extra guidance

(c) independent: grazed and / or 
ungrazed grassland

and

dependent: (mean) height (of 
plant) ;

A type of grass land

I extent of grazing

[1]

(d)(i) mode = 864 and
median = 864 ;

[1]
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Mark

1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)
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Q1 Mark scheme
Expected answer Extra guidance

(d)(ii) SM grazed = 9.33 ;
SM ungrazed = 4.97 / 4.96 ;

max 1 if answers are to 1 dp or 3 
dp (9.3 / 9.329, 5.0 / 4.965)
			    [2]

(d)(iii) 860.1 ;
to 879.9 ;

A ecf from 1(d)(ii)for correct 
calculation from incorrect SM

		                   [2]

(d)(iv) any 2 from:
95% confident / sure / certain 
that the mean lies within these 
limits ;

shows the reliability of the mean ;
the ungrazed mean is more 
reliable (because it’s smaller) ;

the difference between means is 
significant because there is no
overlap between CI for ungrazed 
and grazed ;

must be a clear statement

R if ref. to accuracy or results AW

ora the grazed is less reliable 
(because it is bigger)

[max2]
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Mark

1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)
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Q1 Mark scheme
Expected answer Extra guidance

(e) any 2 from:
sample from a large area ;

idea that there is a long enough 
time interval, for marked
individuals to mix into the 
population / between capture and
recapture ;

idea that the marking technique 
must not be toxic AW ;

idea that the marking technique 
must not increase / decrease
chances of survival ;

marking technique must not fall 
off / be rubbed off / washed off
animal ;

idea that time is not so long that 
migration / life cycle changes (of
the species) have occurred ;

I sample size

I any specified times need the 
idea of long enough for dispersal

e.g. increases or decreases 
chance of predation
A in terms of inhibiting / changing 
movement or behaviour
		     
		           [max2]

(f) ungrazed and because there are 
more seeds (to eat) / AW ;

A ungrazed as there will be larger 
plants and more places for
inverts to hide from predators / 
protection from predators.

[1]

Total [21]
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Select 
page

Your 
Mark Q2 Mark scheme

Expected answer Extra guidance

2(a) any 3 from:
1 body mass / weight ;
2 number of volunteers in each 
group ;
3 age of volunteers ;
4 no factor affecting air flow / lung 
capacity ;
5 (physical) fitness of volunteers ;
6 (type of) cigarette smoked ;
7 PEFR device / apparatus used ;
8 PEFR test done when 
volunteers are sitting down / 
standing up ;
9 time of day the PEFR test 
performed ;
10 ethnicity / race ;

I diet / sex / alcohol consumption 
/ medication / drugs / range
of number of packets of 
cigarettes ;
A same number in each age 
group
A asthma, CF, COPD, TB, lung 
cancer
A disease affecting the lungs / 
breathing
A living at altitude
A minimum time since last 
cigarette
I passive smoking
A in terms of nicotine / tar / filter 
/ brand
A not after exercise / at rest

[max3]

2(b) any 3 from:
support (max 2)
conclusion 1 (an increase 
in the number of packets 
smoked decreases the PEFR 
measurement)
1 the mean PFER decreases as 
the mean number of packets / 
cigarettes smoked increase ;
2 compare data from two PEFR 
and a trend on smoking
or
compare data from two number 
of packets smoked and a trend in
PEFR ;
3 highest no. of packets / 
cigarettes smoked has the lowest 
mean PEFR ;

answers must either include both 
‘means’ or link relevant
data for any two groups (age or 
PEFR and number of
packets smoked) from Table 2.1
I comparisons of age with PEFR
must link PEFR values to the 
amount smoked / number of
packets (not just quote from the 
table)
e.g. (mean) PEFR decreases from 
513.43 to 300.00 with
increase in packets / cigarettes 
smoked
e.g. (mean) PEFR decreases as 
the (mean) number
packets increase from 0 to 189.22
A non-smokers / group 1 has the 
highest mean PEFR

2(a)

2(b)

2(c)(i)

2(c)(ii)

QHIGH
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page

Your 
Mark

2(a)

2(b)

2(c)(i)

2(c)(ii)

Q2 Mark scheme
Expected answer Extra guidance

2(b) conclusion 2 (the number of 
packets smoked increases with 
age)
4 as mean age increases the 
mean number of packets 
increases ;
5 compare data from two age 
groups and a trend on smoking
or
compare data from two mean 
number of packets smoked and a
trend on age ;
6 oldest volunteers / group 
5 smoked the highest mean 
number of packets ;

does not support (max 2)

conclusion 1 (an increase in 
the number of packets smoked 
decreases

the PEFR measurement)

7 as the number packets 
increases

and

the values / range / standard 
deviation of PEFR of two of the 
groups

overlap ;

conclusion 2 (the number of 
packets smoked increases with 
age)

8 values / range/ standard 
deviation of the ages (for each 
group) overlap

or

there are no distinct age groups / 
age groups overlap ;

9 group 2 smoke more packets 
than group 1 but (mean) age is 
lower ;

must link age values to the 
amount smoked / number of
packets (not just quote from the 
table)
must not use group 1 data here 
(26.42 and 0)
e.g. (mean) number of packets 
increases from 30.61 to
189.22 with an increase in age
e.g. (mean) age increases from 
22.82 to 36.22 as the
(mean) number of packets 
smoked increases
A the youngest smokers / group 
2 smoked the least mean
number of packets
A the largest mean number of 
packets was smoked by the
oldest people

e.g. overlap between:
group 1 / non-smokers and group 
2
group 1 / non-smokers and group 
3
group 2 and group 3
group 4 and group 5

A individuals in groups 1, 2, 3 and 
4 all have a
similar / same age

[max3]
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Your 
Mark

2(a)

2(b)

2(c)(i)

2(c)(ii)

Q2 Mark scheme
Expected answer Extra guidance

2(c)(i) there is no significant relationship 
/ correlation between the 
decrease in
the PEFR and the increase in the 
number of packets of cigarettes 
smoked
or
there is no significant decrease 
in the PEFR as the number of 
packets
smoked increases
or
the increase in the number 
of packets smoked does not 
significantly decrease the PEFR ;

A there is no significant 
relationship / correlation between 
the increase in the number of 
packets of cigarettes smoked and 
the decrease in the PEFR

[max1]

2(c)(ii) any 2 from:
number of volunteers small (est.);
great(est) range in number of 
packets of cigarettes smoked 
(151–230) ;
larg(est) standard deviation for 
number of packets of cigarettes ;

A has a range of 80 instead of 50

[max2]

Total: [9]
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Select 
page

Your 
Mark Q2 Mark scheme

Expected answer Extra guidance

2(a) any 3 from:
1 body mass / weight ;
2 number of volunteers in each 
group ;
3 age of volunteers ;
4 no factor affecting air flow / lung 
capacity ;
5 (physical) fitness of volunteers ;
6 (type of) cigarette smoked ;
7 PEFR device / apparatus used ;
8 PEFR test done when 
volunteers are sitting down / 
standing up ;
9 time of day the PEFR test 
performed ;
10 ethnicity / race ;

I diet / sex / alcohol consumption 
/ medication / drugs / range
of number of packets of 
cigarettes ;
A same number in each age 
group
A asthma, CF, COPD, TB, lung 
cancer
A disease affecting the lungs / 
breathing
A living at altitude
A minimum time since last 
cigarette
I passive smoking
A in terms of nicotine / tar / filter 
/ brand
A not after exercise / at rest

[max3]

2(b) any 3 from:
support (max 2)
conclusion 1 (an increase 
in the number of packets 
smoked decreases the PEFR 
measurement)
1 the mean PFER decreases as 
the mean number of packets / 
cigarettes smoked increase ;
2 compare data from two PEFR 
and a trend on smoking
or
compare data from two number 
of packets smoked and a trend in
PEFR ;
3 highest no. of packets / 
cigarettes smoked has the lowest 
mean PEFR ;

answers must either include both 
‘means’ or link relevant
data for any two groups (age or 
PEFR and number of
packets smoked) from Table 2.1
I comparisons of age with PEFR
must link PEFR values to the 
amount smoked / number of
packets (not just quote from the 
table)
e.g. (mean) PEFR decreases from 
513.43 to 300.00 with
increase in packets / cigarettes 
smoked
e.g. (mean) PEFR decreases as 
the (mean) number
packets increase from 0 to 189.22
A non-smokers / group 1 has the 
highest mean PEFR

2(a)

2(b)

2(c)(i)

2(c)(ii)

QMID

Page 9 of 14Print Script
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Your 
Mark

2(a)

2(b)

2(c)(i)

2(c)(ii)

Q2 Mark scheme
Expected answer Extra guidance

2(b) conclusion 2 (the number of 
packets smoked increases with 
age)
4 as mean age increases the 
mean number of packets 
increases ;
5 compare data from two age 
groups and a trend on smoking
or
compare data from two mean 
number of packets smoked and a
trend on age ;
6 oldest volunteers / group 
5 smoked the highest mean 
number of packets ;

does not support (max 2)

conclusion 1 (an increase in 
the number of packets smoked 
decreases

the PEFR measurement)

7 as the number packets 
increases

and

the values / range / standard 
deviation of PEFR of two of the 
groups

overlap ;

conclusion 2 (the number of 
packets smoked increases with 
age)

8 values / range/ standard 
deviation of the ages (for each 
group) overlap

or

there are no distinct age groups / 
age groups overlap ;

9 group 2 smoke more packets 
than group 1 but (mean) age is 
lower ;

must link age values to the 
amount smoked / number of
packets (not just quote from the 
table)
must not use group 1 data here 
(26.42 and 0)
e.g. (mean) number of packets 
increases from 30.61 to
189.22 with an increase in age
e.g. (mean) age increases from 
22.82 to 36.22 as the
(mean) number of packets 
smoked increases
A the youngest smokers / group 
2 smoked the least mean
number of packets
A the largest mean number of 
packets was smoked by the
oldest people

e.g. overlap between:
group 1 / non-smokers and group 
2
group 1 / non-smokers and group 
3
group 2 and group 3
group 4 and group 5

A individuals in groups 1, 2, 3 and 
4 all have a
similar / same age

[max3]
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Your 
Mark

2(a)

2(b)

2(c)(i)

2(c)(ii)

Q2 Mark scheme
Expected answer Extra guidance

2(c)(i) there is no significant relationship 
/ correlation between the 
decrease in
the PEFR and the increase in the 
number of packets of cigarettes 
smoked
or
there is no significant decrease 
in the PEFR as the number of 
packets
smoked increases
or
the increase in the number 
of packets smoked does not 
significantly decrease the PEFR ;

A there is no significant 
relationship / correlation between 
the increase in the number of 
packets of cigarettes smoked and 
the decrease in the PEFR

[max1]

2(c)(ii) any 2 from:
number of volunteers small (est.);
great(est) range in number of 
packets of cigarettes smoked 
(151–230) ;
larg(est) standard deviation for 
number of packets of cigarettes ;

A has a range of 80 instead of 50

[max2]

Total: [9]
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Select 
page

Your 
Mark Q2 Mark scheme

Expected answer Extra guidance

2(a) any 3 from:
1 body mass / weight ;
2 number of volunteers in each 
group ;
3 age of volunteers ;
4 no factor affecting air flow / lung 
capacity ;
5 (physical) fitness of volunteers ;
6 (type of) cigarette smoked ;
7 PEFR device / apparatus used ;
8 PEFR test done when 
volunteers are sitting down / 
standing up ;
9 time of day the PEFR test 
performed ;
10 ethnicity / race ;

I diet / sex / alcohol consumption 
/ medication / drugs / range
of number of packets of 
cigarettes ;
A same number in each age 
group
A asthma, CF, COPD, TB, lung 
cancer
A disease affecting the lungs / 
breathing
A living at altitude
A minimum time since last 
cigarette
I passive smoking
A in terms of nicotine / tar / filter 
/ brand
A not after exercise / at rest

[max3]

2(b) any 3 from:
support (max 2)
conclusion 1 (an increase 
in the number of packets 
smoked decreases the PEFR 
measurement)
1 the mean PFER decreases as 
the mean number of packets / 
cigarettes smoked increase ;
2 compare data from two PEFR 
and a trend on smoking
or
compare data from two number 
of packets smoked and a trend in
PEFR ;
3 highest no. of packets / 
cigarettes smoked has the lowest 
mean PEFR ;

answers must either include both 
‘means’ or link relevant
data for any two groups (age or 
PEFR and number of
packets smoked) from Table 2.1
I comparisons of age with PEFR
must link PEFR values to the 
amount smoked / number of
packets (not just quote from the 
table)
e.g. (mean) PEFR decreases from 
513.43 to 300.00 with
increase in packets / cigarettes 
smoked
e.g. (mean) PEFR decreases as 
the (mean) number
packets increase from 0 to 189.22
A non-smokers / group 1 has the 
highest mean PEFR

2(a)

2(b)

2(c)(i)

2(c)(ii)

QLOW
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2(a)

2(b)

2(c)(i)

2(c)(ii)

Q2 Mark scheme
Expected answer Extra guidance

2(b) conclusion 2 (the number of 
packets smoked increases with 
age)
4 as mean age increases the 
mean number of packets 
increases ;
5 compare data from two age 
groups and a trend on smoking
or
compare data from two mean 
number of packets smoked and a
trend on age ;
6 oldest volunteers / group 
5 smoked the highest mean 
number of packets ;

does not support (max 2)

conclusion 1 (an increase in 
the number of packets smoked 
decreases

the PEFR measurement)

7 as the number packets 
increases

and

the values / range / standard 
deviation of PEFR of two of the 
groups

overlap ;

conclusion 2 (the number of 
packets smoked increases with 
age)

8 values / range/ standard 
deviation of the ages (for each 
group) overlap

or

there are no distinct age groups / 
age groups overlap ;

9 group 2 smoke more packets 
than group 1 but (mean) age is 
lower ;

must link age values to the 
amount smoked / number of
packets (not just quote from the 
table)
must not use group 1 data here 
(26.42 and 0)
e.g. (mean) number of packets 
increases from 30.61 to
189.22 with an increase in age
e.g. (mean) age increases from 
22.82 to 36.22 as the
(mean) number of packets 
smoked increases
A the youngest smokers / group 
2 smoked the least mean
number of packets
A the largest mean number of 
packets was smoked by the
oldest people

e.g. overlap between:
group 1 / non-smokers and group 
2
group 1 / non-smokers and group 
3
group 2 and group 3
group 4 and group 5

A individuals in groups 1, 2, 3 and 
4 all have a
similar / same age

[max3]
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2(a)

2(b)

2(c)(i)

2(c)(ii)

Q2 Mark scheme
Expected answer Extra guidance

2(c)(i) there is no significant relationship 
/ correlation between the 
decrease in
the PEFR and the increase in the 
number of packets of cigarettes 
smoked
or
there is no significant decrease 
in the PEFR as the number of 
packets
smoked increases
or
the increase in the number 
of packets smoked does not 
significantly decrease the PEFR ;

A there is no significant 
relationship / correlation between 
the increase in the number of 
packets of cigarettes smoked and 
the decrease in the PEFR

[max1]

2(c)(ii) any 2 from:
number of volunteers small (est.);
great(est) range in number of 
packets of cigarettes smoked 
(151–230) ;
larg(est) standard deviation for 
number of packets of cigarettes ;

A has a range of 80 instead of 50

[max2]

Total: [9]
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