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2 The cuncinbation of Gabon didxide 0 the atmosphers and.the light intensity often limit the rate of
photosynthesis.

{a) . Explainwhat |z meant by.a limiting factorin relation to. photosynthesis.
AN, ... SEACHRN, RCAUCA. 2 1EYR. Mg i Puckel 4. (€1 k.

...... i ' 2]

(b) Irvestigations were caried out in Florida, USA, into the sffect of different concenirations of
atmospheric carbon dioside and of light intensity on the rate of photosynthesis of soybean
planis.

Plants were grown from seed in outdoor, compiter-controlled growth chambers &t different

concentrations of carbon dicxide. The upper parts of tha chambers were transparent so that
the plants recalved natural sunlight.

(After the seedlings amerged, the: alr in the soll was separated from the air around.tha leaves
by a gas-tight seal in each chambsr.

Suggest why the air in the sofl and the air around tha leavas of he plants were separated.

{c) In one investigation, two sets of plants, A and B, wenz grown from seed &t different
concentrations of carkon dicedde:
*  A—nomal atmospheric concantration of carbon diedde (0.033%)
+ B =nnmal atmnspharin moncaniration of carbon dioeide «2 (0.068%).

Then, keeping each set of planis in its parfioular concentrabon of carbon dicedde,
measuramants were made of their rates of photosynthesis at different light intensities.

The results are shown In Fig. 2.1 on pags 5.
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MIDDLE Low

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 CO3 (in air around leaves) ;
A to stop CO; 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 | time references
at lowf(er) light intensity / light intensity up to a figure in range
6-7au
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 CO3 concentration / temperature
mp3 and mp4 need to be in correct context [max 3]
(c)(ii) more CO; available in B /less CO, in A ;
A CO3 concentration in B is double that of A
ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO; combines with RuBP
COy_concentration is limiting factor in set A ;
A CO3 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 CO; (per unit leaf area) ;
A plants in D have, adjusted / accommodated, to high CO,

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 CO; [max 4]
[Total: 13]
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Fig. 2.1

With referance fo Fig. 2.1:

{i} describe and explain, in terims of limifing.faclors, the results from tha plants in a.at A
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{ily explain the difference between the results of 2ot A and sat B at high light intensities.
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MIDDLE Low

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 CO3 (in air around leaves) ;
A to stop CO; 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 | time references
at lowf(er) light intensity / light intensity up to a figure in range
6-7au
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 CO3 concentration / temperature
mp3 and mp4 need to be in correct context [max 3]
(c)(ii) more CO; available in B /less CO, in A ;
A CO3 concentration in B is double that of A
ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO; combines with RuBP
COy_concentration is limiting factor in set A ;
A CO3 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 CO; (per unit leaf area) ;
A plants in D have, adjusted / accommodated, to high CO,

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 CO; [max 4]

[Total: 13]
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(d) In & second investigation, two 2eta of planta, © and D, were grown from sced, ao before, in
different carbon dioxide concentrations:

+ G ~normal atmospheric concentration of carbon dicxide (0.033%)
+ D —normal atmaspheric concentration of carbon dicdde 2 (0.068%).

When the plants matured, conditions in the growth chambers were changed to investigats the

P T

raie O phioiusymitieesis of eacl) s2d of planis in different concentrations of carbon dicxide.

The resulie ara ehewn in Fig. 2.2,
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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 CO3 (in air around leaves) ;
A to stop CO; 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 | time references
at lowf(er) light intensity / light intensity up to a figure in range
6-7au
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 CO3 concentration / temperature
mp3 and mp4 need to be in correct context [max 3]
(c)(ii) more CO; available in B /less CO, in A ;
A CO3 concentration in B is double that of A
ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO; combines with RuBP
COy_concentration is limiting factor in set A ;
A CO3 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 CO; (per unit leaf area) ;
A plants in D have, adjusted / accommodated, to high CO,

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 CO; [max 4]
[Total: 13]
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‘Guggest sxplanations for the higher rate of photasyntheslsper unit area of leafah.u:rma Ly the
plants in set D compared with those in set C.
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[Total: 13]
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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 CO3 (in air around leaves) ;
A to stop CO; 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 | time references
at lowf(er) light intensity / light intensity up to a figure in range
6-7au
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 CO3 concentration / temperature
mp3 and mp4 need to be in correct context [max 3]
(c)(ii) more CO; available in B /less CO, in A ;
A CO3 concentration in B is double that of A
ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO; combines with RuBP
COy_concentration is limiting factor in set A ;
A CO3 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 CO; (per unit leaf area) ;
A plants in D have, adjusted / accommodated, to high CO,

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 CO; [max 4]
[Total: 13]
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2  The conceniration of cartbon dioxide in the atmosphere and the light intensity often E‘nll the rats of
photosynihesis.

{a) Explainwhat is meant by a limifing fctorin relation to ph:tﬂ_osgrrrt'hasis.
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(b) Imﬂsﬁg{:lt{o{rtﬁ were carried out in Florida, USA, into the sffect of different ocnceﬁ%%'m 'm;;
almosphenc carbon dioxide and of ||gm intensltjr on e rate of ptms:.rmnasls of soybean

plants. -

Flants weregrown from seed in citdoor, computer-controlled growth chambers at difierent
roncaniratinns of cadon iiln:::lr*l,nf‘l'hn upner parts of ?'hs- chamhers wera transparent so that

the plants received n ji'

Mtﬁr the seedlings emerged, the air in the soil was separated from the air arcund the |eaves
by a gas-tight seal in each chambey/

Suggest WWl and the air around the [eaves of the plants were aepara!efl/
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(¢} In one |mea1]gatm1 two sals of p!a.nh A and B ware g.rnwn from seed al dilferant
concentrations of carbon diodde:
* A -—normal Ehnﬂsphenc conceniration of carbon dioxide (0.033%)

- B —normail aimosphenic conceniration of carbon divkide =2 {0.080%:).

Then, keeping cach cct of plants in its partioular eoncontrafion of carbon diewide,
measurements were mede of thelr rates of photosynthesis at different light intensities.

The rasults are shown in Fig. 2.1 on page 5.
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Mark 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 CO3 (in air around leaves) ;
A to stop CO; 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 | time references
at lowf(er) light intensity / light intensity up to a figure in range
6-7au
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 CO3 concentration / temperature
mp3 and mp4 need to be in correct context [max 3]
(c)(ii) more CO; available in B /less CO, in A ;
A CO3 concentration in B is double that of A
ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO; combines with RuBP
COy_concentration is limiting factor in set A ;
A CO3 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 CO; (per unit leaf area) ;
A plants in D have, adjusted / accommodated, to high CO,

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 CO; [max 4]
[Total: 13]
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Fig. 2.1
With rafererics to Fig. 2.1:
(i} @escribe and sxplain, in terms of limiting factors, the results from the plants in sa(A)
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2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)

< sz';‘e’t } MIDDLE Low
Your
Mark 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 CO3 (in air around leaves) ;
A to stop CO; 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 | time references
at lowf(er) light intensity / light intensity up to a figure in range
6-7au
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 CO3 concentration / temperature
mp3 and mp4 need to be in correct context [max 3]
(c)(ii) more CO; available in B /less CO2 in A ;
A CO3 concentration in B is double that of A
ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO; combines with RuBP
COy_concentration is limiting factor in set A ;
A CO3 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 CO; (per unit leaf area) ;
A plants in D have, adjusted / accommodated, to high CO,

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 CO; [max 4]

[Total: 13]

EXAMINER MARK

SCHEME

COMMENTS




(d} Ina second investigation, two sets of plants, G and D, wens grown from ased, as befors, in
different carbon dioxide concentrations:

*  C-normal atmospheric concaentration of carbon dioxide (0.033%)
* D= normal atmospheric concentration of carbon dioxide »x2 (0.066%).

When the plants matured, conditions In the growth chambers ware changed to invesfigate the
rete of photosynihesis of @ach 21 of planis In different concentrations of carbon dloxide.

The results are shown in Cig. 2.2,
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(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 CO3 (in air around leaves) ;
A to stop CO; 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 | time references
at lowf(er) light intensity / light intensity up to a figure in range
6-7au
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 CO3 concentration / temperature
mp3 and mp4 need to be in correct context [max 3]
(c)(ii) more CO; available in B /less CO, in A ;
A CO3 concentration in B is double that of A
ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO; combines with RuBP
COy_concentration is limiting factor in set A ;
A CO3 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 CO; (per unit leaf area) ;
A plants in D have, adjusted / accommodated, to high CO,

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 CO; [max 4]
[Total: 13]

EXAMINER MARK
COMMENTS SCHEME




Suyyesl explarmaliores fur Use bigher abe of ﬂmdusynllnﬁi:f; per unil ares of leal shown by e
lanis In set D compared with those in set C.

mnmmmmnmcgmmmammdmmm
e meon O3S, g pmms.(\yﬂ%mm. :F@awi’f* QAEN, -ﬁ' 1&3

frere. GP pmd.m:?d Hmi- is. reduced inb more T0_
and. mere. BB ﬁ%mem&ﬁ.d “‘ﬂrﬁn C_\ ’th;ﬁ ii:m‘]q;.
s Qosanta). ok, daxidens...

2(a)

2(b)

2(c)(i)

2(c)(ii)

2(d)

Select
page

)

MIDDLE Low

Your
Mark 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 CO3 (in air around leaves) ;
A to stop CO; 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 | time references
at lowf(er) light intensity / light intensity up to a figure in range
6-7au
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 CO3 concentration / temperature
mp3 and mp4 need to be in correct context [max 3]
(c)(ii) more CO; available in B /less CO, in A ;
A CO3 concentration in B is double that of A
ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO; combines with RuBP
COy_concentration is limiting factor in set A ;
A CO3 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 CO; (per unit leaf area) ;
A plants in D have, adjusted / accommodated, to high CO,

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 CO; [max 4]
[Total: 13]
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2 The concentration of Garbon dicedde in the atmosphere and the lght iui.n;nus.irf often limit the-rais of
photosymthesis.

(a)

(b)

(e}

Explain what s meant by a imiting facterin relation to photosynihesis.

Irvestigations were carred out in Florida, USA, into the effect of different concentrations of
amospheric carbon dicxide and of fight INtensity on the rate of photosynthesls of soybean

plants.

Plants ware grown from seed in outdoor, computer-controiled growth chambers at differant

concentrations of carbon dicgide. The ypper parts of the charmbers were fransparent so that
the plants received natural sunlight.

After the seedlings emerged, the &ir in the soll was separated from the alr around the leaves
by a gas-tight ssal in each chamber.

Suggest why the air in the soil and the air around the leaves of the plants were separated.
’(EEH hove.... differant... concerbrohions .o (Qz..50..4
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In one inves‘tigalion. two sats of plants, A and B, were grown from seed at diffsrant
concentrations of carbon dicecde:
= A= nanml atrmsplmlcmncsnlrabmdcarbm dicedde [ﬂﬂ&ﬁ%}

d P, W T TR Y
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= B — nonal abimosphst

Than, keaping cach set of plants in itc parlicular concentration of carbon dicwide,
measurements were made of their rates of photosynthesis al different light intensities.

The results are showr in Fig. 2.1 on page 5.
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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 CO3 (in air around leaves) ;
A to stop CO; 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 | time references
at lowf(er) light intensity / light intensity up to a figure in range
6-7au
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 CO3 concentration / temperature
mp3 and mp4 need to be in correct context [max 3]
(c)(ii) more CO; available in B /less CO, in A ;
A CO3 concentration in B is double that of A
ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO; combines with RuBP
COy_concentration is limiting factor in set A ;
A CO3 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 CO; (per unit leaf area) ;
A plants in D have, adjusted / accommodated, to high CO,

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 CO; [max 4]
[Total: 13]
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With reference 1o Fig. 2.1z
(i} describe and explain, in terms of Emiting factors, the results from the plants inset A
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(i) explain the difference between the results of set A and set B at high light intensities.
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(b) to keep out unwanted CO3 (in air around leaves) ;
A to stop CO; 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 | time references
at lowf(er) light intensity / light intensity up to a figure in range
6-7au
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 CO3 concentration / temperature
mp3 and mp4 need to be in correct context [max 3]
(c)(ii) more CO; available in B /less CO, in A ;
A CO3 concentration in B is double that of A
ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO; combines with RuBP
COy_concentration is limiting factor in set A ;
A CO3 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 CO; (per unit leaf area) ;
A plants in D have, adjusted / accommodated, to high CO,

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 CO; [max 4]
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(d} In a sevond nvestiyaliva, lwo sels of plants, © and D, weie grown lvom seed, as bafore, in
different carbon diox/de concentrations:

+  C -normal aimospheric cancentration of carbon dicxdde (0.023%)
+ D —pormal atmasphearic concentration of carbon diceide x2 (0.066%).

When the plants matured, conditions in the growth chambars wara changed to invesfigate the
rate of photosynihesis of each set of plants in difterent concentrations of carbon dicxds,

Tive results are shown in Fig. 2.2,
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(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 CO3 (in air around leaves) ;
A to stop CO; 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 | time references
at lowf(er) light intensity / light intensity up to a figure in range
6-7au
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 CO3 concentration / temperature
mp3 and mp4 need to be in correct context [max 3]
(c)(ii) more CO; available in B /less CO, in A ;
A CO3 concentration in B is double that of A
ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO; combines with RuBP
COy_concentration is limiting factor in set A ;
A CO3 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 CO; (per unit leaf area) ;
A plants in D have, adjusted / accommodated, to high CO,

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 CO; [max 4]
[Total: 13]
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Suggest explanations for e higher rate of photesynthesis per unil area of leal.shown Dy the
planis in set'D compared with these inset C. -
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several prevents increase in rate [2]
(b) to keep out unwanted CO3 (in air around leaves) ;
A to stop CO; 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 | time references
at lowf(er) light intensity / light intensity up to a figure in range
6-7au
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 CO3 concentration / temperature
mp3 and mp4 need to be in correct context [max 3]
(c)(ii) more CO; available in B /less CO, in A ;
A CO3 concentration in B is double that of A
ref. to fixation / Calvin cycle / light independent reactions ;
A description, e.g. CO; combines with RuBP
COy_concentration is limiting factor in set A ;
A CO3 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 CO; (per unit leaf area) ;
A plants in D have, adjusted / accommodated, to high CO,

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 CO; [max 4]
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