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1 (a 1

2
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can be grown in many different environments/AW ; 

(grains) contain variety of nutrients ;  A list of 3+ nutrients 

detail of nutrient content ; e.g. high in calcium/vitamin B/protein  

(grains) have high, energy/fibre, content ; 

(grains) store well ; [3 max]

(b) (i) endosperm ; [1] 

(ii) 1 

2

3

4

5

(iii) 1 

2

3

4

5

1 bot  rise and then fall ; 

sorghum (enzyme) has higher activity (at all temperatures) ; 

sorghum (enzyme) has higher maximum activity ; 

sorghum (enzyme) has higher optimum temperature ;  A 70° and 60° 

comparative figures to illustrate points 2 or 3 ; [3 max]

(rice) tertiary structure/active site, of amylase is altered more by high temperature ; 

(therefore) fewer ES/enzyme-substrate complexes formed/AW ; 

 high temperatures affect H bonds (more than other bonds) ; 

amylase in rice may have more H bonds ;  ora 

correct ref. to other named bond ; [3 max]

(c) (i) 1

2

3

4 

5 

6 [3 max]

(ii) 1 

2

1 higher CO2 uptake at higher light intensity ;  ora 

 comparative figures ;  using columns 1 and 2 

 C 2O  used in, Calvin cycle/light independent reaction ; 

photophosphorylation/light dependent stage provides, ATP/reduced NADP ; 

for use in, Calvin cycle/light independent reaction ; 

light is a limiting factor ;

survive better at low light intensities ; 

 comparative figures ;  using columns 1 and 6 [2] 

[Total: 15] 
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2 (a) M – palisade ;

N – vascular bundle / phloem and xylem / vein ; [2]

(b) 1 

2

3

4

5

6

7

8 

ref. ABA absence ; 

 H+ transported out of guard cells, actively / using ATP ; 

 low H+ conc / negative charge, inside cell ; 

 K+ channels open / K+ diffuses into cell ; 

water potential of cell falls ;   A decrease in solute potential 

water moves into cell by osmosis ; 

volume of guard cells increase / turgor increases ; 

guard cells: 
have hoops of cellulose microfibrils which ensure increase in length rather than 
diameter ; 

9 have ends that are joined together ; 

10 have, thicker inner walls / thinner outer walls ; 

11 curve apart / bend, (to open stoma) ; [6 max]

[1]

[2 max]

[1] 

(c) (i) cyclic photophosphorylation ;

(ii) photolysis ;

(water splits into) 2e–, 2H+ and (½)O2 ;

enzyme is involved ;

(iii) ATP ;

(iv) hydrogen carrier ;

GP, reduced / hydrogen added ;   R H2

to, TP / 3 carbon sugar ;

uses ATP ; [2 max]

[Total: 14] 
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3 (a) 1. chlorophyll a is primary pigment ; 
2. carotenoids / chlorophyll b, is accessory pigment ;
3. arranged in, light harvesting clusters / photosystems ; A antenna complex
4. on, grana / thylakoids ;
5. ref. PI and PII ; A P700 and P680
6. primary pigment / chlorophyll a, in reaction centre ;
7. accessory pigments / carotenoids / chlorophyll b, surround primary pigment ;
8. light energy absorbed by, accessory pigments / carotenoids / chlorophyll b ;
9. (energy) passed on to, primary pigment / chlorophyll a / reaction centre ;
10. chlorophyll a and b absorb light in red and blue/violet region ;
11. carotenoids absorb light in blue/violet region ;
12. ref. absorption spectrum peaks ;
13. diagram of absorption spectrum ;
14. different combinations of pigments (in different plants) give different spectra ; [8 max] 

(b) 15. IAA  / plant growth regulator / plant growth substance / plant hormone ;
16. synthesised in, growing tips / apical buds / meristems ;
17. moves by, diffusion / active transport ;
18. from cell to cell ;
19. also, mass flow / in phloem ;
20. stimulates cell elongation ;
21. inhibits, side / lateral, buds / growth ;

R cell enlargement 
A inhibits branching 

22. plant grows, upwards / taller or allows stem to grow up to light (instead of sprouting ) ;
A stem elongates 

23. auxin not solely responsible for apical dominance or
there is interaction between auxin and other plant growth regulators ;

24. ref. idea of concentration gradient down shoot so effect of dominance decreases ;
25. AVP ; e.g. role of ABA and lateral bud inhibition / cytokinins antagonistic to IAA

/ gibberellins enhance IAA  also mp 23 [7 max] 

[Total: 15] 
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4 (a) (i) 1. anthers, versatile / loosely attached /attached at one point (to filaments) ;
2. anthers / stamens / tassels / androecium, on long filaments / hang out (of, plant /

flower) ;
3. anthers / stamens / tassels / androecium, above leaves / high up ;
4. stigmas / silks, hang out (of, plant / flower) ;
5. stigmas / silks, large surface area / hairy / feathery / long, (to catch pollen) ;
6. no / small, petals allow access to wind / AW ;   ignore references to pollen

[3 max] 

(ii) 1. increased genetic variation / increased heterozygosity / more diverse gene pool /
increased gene pool ; 

2. reduced inbreeding / prevents inbreeding depression ;
3. less likely that harmful recessive alleles will be expressed ;
4. hybrid vi gour ;
5. ability to respond to named change in conditions ; e.g. climate / disease / pests  [2 max]

[2 max] 

[3 max] 

[2 max] 

(b) ( i) must be comparative statements
1. maize has greater rate of photosynthesis (at all temperatures) / ora ;
2. optimum for maize is at 23oC while optimum for wheat is at 17.5oC ;

or
highest rate for maize is 39 units while highest rate for wheat is 26 units ;

3. after 1 7.5oC increase for maize while decrease for wheat ;

(ii) 1. maize is C4 ;
2. PEP carboxylase more efficient at higher temperatures (than rubisco) ;
3. photorespiration occurring in wheat ;   ora
4. oxygen, instead of carbon dioxide, combines with RuBP ;
5. less fixation of carbon dioxide ;
6. Calvin cycle slows down ;
7. AVP ;  e.g. detail of krantz anatomy   R ref. denaturation

(c) ( i) 1. protein in aleurone layer ;
2. which is removed in white rice ;   A outer layer(s) removed
3. ref. di fferent sp ecies ;

(ii) 1. wheat has more iron / comparative figs ;
2. ref. h aemoglobin ;
3. low haemoglobin linked to anaemia ; [2 max] 

[Total: 14] 
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