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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]
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[max 8] 

2 (a multicellular ;

differentiated cells ;

(most) have, vascular tissue / xylem and phloem ;

eukaryotic (cells) ;

ref. meristems ;

(most) are not motile ;

motile gametes only in mosses and ferns ;

autotrophic nutrition / photosynthesis ;

cells have:
chloroplasts ;

large / central, vacuole ;

walls made of cellulose ;

(b) place in zoos ;

protected against, disease / predation ;

captive breeding programme ;

ref. assisted reproduction / cloning / sperm banks ;

released into wild ;

ref. national parks / reserves ;

rangers patrol parks ;

human access restricted ;

controlled agriculture ;

controlled industry ;

visitor centres / education ;

habitat / breeding sites, protected ;

banning sale of protected animals or their products ;

banning hunting ; [max 7] 

[Total:15] 
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3 (a 550(%);;

allow one mark for 104 – 16  ( x  100)
16 [2] 

(b) 1. limiting/density dependent, factors or described;

2.. reached carrying capacity/ ;

3.. competition/ ;

4.. for, food/nesting sites/resourc ;

5.. large population attracts predato ;

6.. large population spreads disease more easi ; [max 4] 

(c) 1. not many to begin with;

2.. are carnivoro ;

3.. prey numbers fe ;

4.. slower reproductive ra ;

5.. more likely to migrate (to other area ;
[max 2] 

[Total: 8] 
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44 (a ignore reference to, first / third / fourth, trophic level

(primary) producer ; 
secondary consumer ; A second / 2°, consumer 
tertiary consumer ; A third / 3°, consumer [3] 

(b) 1 

2 
3 
4 
5 

6 

polar bear is, tertiary / quaternary consumer / top carnivore ; A in fourth / fifth, trophic  
level 
feeds (only) on ringed seals ; 
therefore limited, food / energy, supply ; 
reference to ringed seals competing for food / food for seals shared with, others / named ; 
reference to energy loss, within / between, trophic levels ; A approx 90% loss from  
one trophic level to the next 
any two examples of, energy / heat, loss in lower trophic levels ; e.g. heat loss from,  
respiration / movement / digestion / excretion / egestion / indigestible parts / to  
decomposers / death but not eaten [max 4] 

(c) decrease in population of Arctic cod so higher trophic levels
1 
2 
3 
4 
5 

less, food  / energy, (for consumers of cod / higher consumers) ; 
more competition for food ; 
consumers / named consumers, of cod feed on other levels ; 
starvation / decrease in population / extinction(s) (of other species) ; 
migration to areas where food is more plentiful ; 

lower trophic levels 
6 

7 
8 

increase in numbers of 
either, copepods / AW or 
arrow worms / AW ;   
(so) decrease in population of phytoplankton ; only if mp 4 not scored 
(so) increased competition with bivalve molluscs ; only if mp 2 not scored [max 3] 

[Total: 10] 
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5 [1] 

[2 max] 

(a) allopatric ;

(b) 1 . packs / populations, isolated from each other ;
2. inbreeding / no interbreeding ;
3. little m utation ;
4. AVP ;  e.g. small population to start with / small gene pool to start with

(c) 1. agriculture / buildings / AW ;
2. idea of wolves dying ;
3. hunting / trapping / AW ;
4. hybridisation / infertility / change in (wolf) gene pool / loss of wolf alleles / AW ; [4] 

(d) 2 8(%) ;; [2]
allow one mark for number not rounded up or incorrect answer but correct idea regarding
working

[Total: 9] 
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