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1 (a (i) 1

2 

3

4

5 

6 

7

8

1 habitat loss / urbanisation / roads / agriculture ; R deforestation 

human damage (to plants) ; e.g. trampling / camping / picking 

 climate change ; e.g. drought / storms 

 soil erosion ;  

loss of pollinators ;  

use of herbicides ; 

 competition with / eaten by, introduced species ; 

 pollution ;   [max 2] 
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(ii) 1

2

3

4

5

6

7

to maintain biodiversity ; 

to maintain, food chains / food webs / stability of ecosystems ; 

to maintain, genetic diversity / genetic variation / gene pool ;  

resources (for humans) ; e.g. biofuel / food / medicines / wood 

5 aesthetic reasons / (eco)tourism ; 

to maintain, nutrient cycle / soil structure / climate stability ; 

idea of ethical duty ;  [max 3] 

gibberellin moves (from embryo) to aleurone layer ; 

gene, switched on / transcribed / used to make mRNA ;  

3 amylase produced ; I released / stimulated 

4 (amylase), hydrolyses / digests, starch to maltose ; I breaks down / converts / glucose 

5 for, respiration / ATP / energy ; 

6 for, growth / development / cell division / mitosis, in embryo ; 

7 AVP ; e.g. role of, DELLA / PIF [max 4]

(b) 1 

2

3

4

5

6

7

(c) (i)
1 

2 

3 

 survival: 
less risk of extinction (for high seed survival compared with low survival) ; 

 germination percentage: 
for low survival:  
as % germination increases, risk of extinction decreases ; 

for high survival:  
as % germination increases risk of extinction decreases until,  

30–36 % germination, then risk of extinction increases ; 

4 use of paired figures ; e.g. quote % germination and risk of extinction for each of: 
high v low [mp1] 
2 points on low survival line [mp2] 
2 points on high survival line [mp3] 

allow ± one grid square for figures [max 3] 
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(ii) yes
1

2 

3 

4 

 (scraping) increases germination ;  

more germination lowers risk of extinction ; ora 

if seeds don’t survive long / for low survival value seeds, scraping is good ; 

 no 
if seeds do survive long-term / for high survival value seeds, a store of seeds  

remains in soil ;  

5 (avoid risk of) all germinating at once and perhaps all dying ;  [max 3] 

[Total:15]

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



2 (a (i) air spaces (between cells) / aerenchyma  ;
in mesophyll / cortex ; 
formed by cell death ; [2 max] 

(ii) provides oxygen ;
for aerobic respiration / because conditions are anaerobic ;
ref.  diffusion ;
AVP ; e.g. allows escape of ethene / buoyancy / active transport [2 max] 

(b) (i) internode length increases as water depth increases ;
use of figures ; (2 days)  2 depths + 2 lengths2 days)  2 depths [2] 

(ii) part of plant is (always) above water ;
access to light ;
access to, air / oxygen / carbon dioxide ;
ref. pollination / flowering ; [2 max] 

(iii) ethene concentration increases up to 30 or 40 cm water depth ;
fluctuation / plateau between 30 or 40 cm to 60 cm water depth ;
comparison between when water level is constant and when water level increases ; [2] 

[1] (c) (i) substance that affects growth / development ;

(ii) 1. gibberellin causes increase in stem length ;
2.. detail of mechanism ; e.g. cell elongati
3.. gibberellin has greater effect with ethene present
4.. more gibberellin could be secreted as water depth increases
5.. gibberellin could remain constant but have greater effect because more ethe

secreted ;
6.. more gibberellin could be transported through plant as water depth increases
7. AVP ; [3 max] 

[Total: 14]
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Question Marks

3 (a) 1

2

3

4

5

6

7

8

9

ref. continuous / discontinuous variation ; 

genetic  / inherited variation ; 

variation in phenotype / characteristics / AW ; 

(can be due to) interaction of genotype and environment ; 

e.e.g. of characteristic that influences survival

ref. intraspecific competition / struggle for existence ; 

those with favourable characteristics survive / AW ; 

pass on favourable characteristics to offspring ; 

those with disadvantageous characteristics die ; 6 max 

(b) 10 ref. to definition of species ;

1111 ref allopatric ; 

1212 geographica isolation ; 

13 ref. to examples e.g. islands / lakes / mountain chains / idea of barrier ; 

14 ref. to example organism ; 

15 ref. to populations prevented from interbreeding ; 

16 isolated populations subjected to different selection pressures / conditions ; 

17 over time sufficient differences to prevent interbreeding ; 

1818 ref sympatric ; 

19 ref. to reproductive isolation ; 

20 ref. behavioural barriers (within a population) ; 

21 e.g. day active / night active ;

22 correct ref. to gene pool ; 

23 change in allele frequencies ; 9 max 

Total: 15
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4 (a) 1

2

3

4

5

6

7

8

9

 high, carbohydrate / starch, content ;   A 70–80% 

 source of, energy / ATP ; 

protein provides amino acids ; 

 for growth ;  

low in fat ;   A 2–4% 

contains essential fatty acids ; 

source of, vitamin B / vitamin E ; 

deficient in, vitamin A / vitamin D / vitamin C ; 

 ref. to Golden Rice and vitamin A ;   A ref. to other valid examples 

10 wide range / AW, of minerals ; 

11 named mineral plus use in human body ; e.g. calcium for bone development 

12 high in fibre ; 

13 for peristalsis / prevents constipation ; 

14 easily, dried / stored ; 

15 AVP ; e.g. staple diet for much of the world / named staple crop and location 

16 AVP ; e.g. different parts of grain have different nutrients / ref. to processing 
[max 8] 

(b) 1 

2

3

4

5

6

7

8

9

grain 

 seed is, dormant / metabolically inactive ; 

water enters seed ; 

 embryo, produces / releases, gibberellin ; 

gibberellin stimulates aleurone layer ; 

(by) affecting, gene coding / transcription of mRNA, for amylase ; 

 to produce amylase ;  

amylase hydrolyses starch ; 

 in endosperm ;  

 to, maltose / glucose ; 

10 embryo uses sugars for respiration ; 

11 energy / ATP, used for growth ; [max 7] 
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