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[1] 

[max 2] 

[max 1] 

[max 4] 

1 (a (15,000 / 0.5)
x 30,000;

(b) starch grain;
grana / thylakoids / internal membranes;
shape, qualified;  ‘typical chloroplast shape’ is minimum acceptable
length; A   range of appropriate lengths,  e.g. 5 to 10 µm

(c) make
ATP; A  combine with ADP
phospholipids;
DNA / RNA / nucleotides / named nucleotide;
phosphorylated sugars / triose phosphate;

(d) condensation (reaction) / described as elimination of water;
glycosidic, bond / link;
1:4 in, amylose / amylopectin / both;
amylose, helix / unbranched; A  curved chain  R  straight chain
amylopectin, branched;
1:6 links (to give branches);

(e) (raw material) for photosynthesis; A for photolysis
maintains turgidity / provides support;
pushes chloroplasts to edge of cell;
used in hydrolysis reactions;
solvent for, ions / named ion / pigment / named pigment; [max 3] 

[Total: 11] 
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22 (a (i) at low light intensities ;
rate of photosynthesis is proportional to light intensity / light intensity is
limiting ;
after 1 units of light ;
rate levels off / reaches plateau ;
relevant fig plus units ; [3 max] 

(ii) (B)B) after 3 units light intensity not limitin
CO2 now limiting ;
(C)C) curve continues to increase until 5 units of ligh
light intensity limiting ;
correct description of law of limiting factors ;
detail. collisions of CO2 and enzymes ;
AVP ; e.g., further detail of enzymes [4 max] 

(b) optimum temperature ;
method e.g. heaters / ventilation ;
optimum CO2 concentration ;
burners / combustion / add dry ice / pump in CO2 up to 1% ;
high light intensity / longer duration of light / artificial lighting ;
ref. irrigation ;
ref. fertilisers ;
ref. pest / disease control ;
ref. artificial pollination ; [2 max] 

[Total: 9] 

Dr. Asher Rana www.chemistryonlinetuition.com asherrana@chemistryonlinetuition.com



Question Marks

3 

2 

for either O2 or CO2 

(a) A epidermal cell ;

B guard cell ;

(b) allows carbon dioxide into leaf ;

as rest of leaf covered with waxy / waterproof cuticle ;

down concentration gradient / diffuses ;

controls water (vapour) loss ;

ref. to faster diffusion through small pores / edge effect ;

oxygen out ; 4 max 

(c) ref. to chloroplasts ;

sausage shaped / AW ;

joined only at ends ;

unevenly thickened walls / thick above and below / thin furthest from the pore ;

ref. vacuole ; 2 max 

Total: 8 
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Question Marks

4 1 

2 max 

3 max 

(a) stroma of chloroplast ;

(b) combines with (5C compound) RuBP ;

to form unstable 6C compound / forms 2 molecules of (3C) GP ;

ref. enzyme / rubisco ;

(c) reduced NADP and ATP ;

(ATP is) source of energy ;

(reduced NADP is for) reduction of GP(PGA) to triose phosphate (TP) ;

ref. use of ATP in regeneration of RuBP ;

ref. to source of phosphate / phosphorylation ;

(d) RuBP, accumulates / goes up ;

due to reduced combination with CO2 / AW ;  in either RuBP or GP, not both

GP, goes down / not as much being formed ;

due to conversion to TP ; 3 max 

Total: 9 
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Question 5 

(a) 

1 
2 
3
4 
5 
6
7
8 
9 
10 
11 
12 
13 
14 

RuBP 5C ; 
combines with carbon dioxide ; 
rubisco ; 
to form an unstable 6C compound ; 
which forms 2 X GP (PGA) ; 
ATP;
energy source
and reduced NADP ; 
forms TP (GALP) ; 
TP used to form glucose / carbohydrates 1 lipids / amino acids ; 
TP used in regeneration of RuBP 
requires ATP ; 
as source of phosphate ; 
light independent ; 

9 max 

(b) 

15
16
17 
18 
19 R photosystem II 
20 
21 
22 

 coenzyme ;  
 reduced ;  

carries protons ; 
and (high energy) electrons ; 
from photosystem7light stage ; 
on thylakoid membrane grans ; 
to stroma / Calvin cycl~ 
ref. regeneration of NADP ; 

6 max 

Total : 15 
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