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R  one word answers - need role/function 

1 (a) calcium 

bone/teeth, formation/strengthening; R   calcium in bone 

R  calcium for healthy bones and teeth   

enamel/shell, formation/strengthening; 

reference to muscle/nerve/synapse, function e.g. muscle contraction, generation of 
nerve impulse; 

blood clotting; 

calcium pectate, in cell wall/middle lamella;  

spindle formation; 

for fertilisation/fusion of egg and sperm; 

iron 

forms part of, haem/haemoglobin/myoglobin;  A  transport of oxygen in haemoglobin  
A  forms prosthetic group of haemoglobin 

reference cytochrome(s)/electron carrier(s); 

important in chlorophyll synthesis; 

prosthetic group of some/named, enzymes/catalase; 

potassium 

activates enzymes; 

cofactor in, photosynthesis/glycolysis; 

reference to nerve/muscle, function e.g. conduction of nerve impulse, 
muscle contraction; 

maintains osmotic balance/water potential of cells; 

stomatal, opening/closure/turgidity of guard cells; 

reference to Na+/K+ pump mechanism - qualified; 3 

(b) (i) L - urea;  A ammonia/creatinine/uric acid/NH3  R  NH4 

M - nitrite (ions);  A  NO2

-  R  NO2 2 

(ii) nitrification;  A oxidation/chemosynthesis 1 
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(c)c) ( 15 mg/20 hours;  A  55-40/60-40,  55-40/20,  15/60-40

0.75 (mg h-1); 2 

(ii) ions/minerals/nitrates in batch P are absorbed (only) by diffusion;  }
} A   
}  converse 
}  for 
}  batch N 

no/limited/less, energy for active absorption/transport;  

because (cyanide) inhibits, respiration (must be linked to  
explanation)/ATP synthesis; } 

ions in batch N are absorbed by active transport (and diffusion); 

(idea of) after 10 hours no concentration gradient in P;  

as rate of assimilation/use = rate of absorption (so concentration in plant remains 
constant); 

active transport continues in N against a concentration gradient (after 10 hours); 

reference to appropriate figs (linked to an explanation of different absorption 
rates); 

4 max 

(iii) no ions in distilled water;   R low ions

concentration gradient out of the roots;

ions lost by diffusion;

ions, used in amination/amino acid synthesis/protein synthesis;

A  ions assimilated  R  used/utilised 2 max 

[Total 14] 
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Question  Marks 

 2 (a)  

Expected Answers 

14 147;  1 

(b) 3.74%;  1 

(c) more energy available at lower trophic levels / less energy available

     at higher levels / energy lost between trophic levels; 

any two figs from fig. 3.1 to qualify above statement (comparison 

     req, no units needed); 

therefore can sustain a larger population; 

greater variety of food / not have to rely on one food source; 

less chance of starvation / more chance of survival / less competition 

     for food; 

may feed on detritus / dead organisms / waste materials (dead leaves, 

 faeces, urine);  max 2 

(d) breakdown / decay / feed on / digest / secrete hydrolytic enzymes

 onto, organic molecules / dead plant / animal / excreted / 

     egested, material;    R.  decomposing 

starch / cellulose, to sugars; 

respire;

release car dibon oxide;

protei tn amo i acno ids;

deaminati (on of am i acno ids);

 (release) am monia (N H3) / ammonium ions (NH4

+
) / ammonium 

 compounds / ammonification; 

(becomes available for) nitrification / ammonia -> nitrite -> nitrate / 

 ammonia -> nitrates / ammonium -> nitrates; 

R. nitrifying / named bacteria unqualified / ammonia -> nitrite

  max 4 

[Total    8]
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3 (a 1

2

3

4

5

large, so easy to detect ; 

taken by collectors ; 

destroyed due to smell ; 

habitat destruction / named example ; e.g. effect of grazing / building / agriculture 

5 AV  ; e.g. not easily pollinated / detail of Rafflesia  / flowers infrequently [3 max] 

(b) (i) diversity of ecosystems in a region ;

the number of different species in each ecosystem ; 

the genetic diversity within populations of each species ; [1 max] 

(ii) 1. (some, species / plants / animals may have) uses in the future ;

2. medical uses / example ;

3. resource material ; e.g. wood for building / fibres for clothes / food (for humans) /
agriculture ;

4.. ecotouris ;

5. maintain, gene pool / genetic diversity ;

6. prevention of natural disasters ;

7. aesthetic reasons ;

8. to maintain stability in, ecosystems / food chains ; [4 max] 

[Total: 8]
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4 (a 1

2

3

more nests in, areas of low salinity/less salty areas ;   ora 

comment about result for salinity 16-20 not following trend ; 

2 paired figs with units ; linked to 1 [3] 

(b) (i) (31 – 8)    (× 100)
8 

287.5/288 ;;  

allow one mark for suitable working if incorrect answer [2] 

(ii) any two from

1 

2

3

4

5 

6

(ensure) low salinity or more freshwater ; 

 nest sites protected ;  

 education/ecotourism ;  

 assisted breeding ;  

ban on hunting ; 

 preventing pollution ;  [2 max] 

[Total: 7] 
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55 (a mark both parts together to a maximum of four marks

1 
2 

3 
4 
5 
6 
7 
8 
9 

(polymer / polysaccharide of) β-glucose ; allow glucose if β given for bond 
(1-4, β) glycosidic, bonds / linkages ; A glucosidic 
R if 1-6 also given  
ref. to (β) glucose units, linked at 180 ° to each other / alternately orientated / AW ; 
many –OH groups projecting out (in different directions) ; 
unbranched (polymer) / straight chain / linear ; 
many hydrogen bonds between molecules ;  
(straight chain allows) molecules lie parallel to each other ;  
(form) microfibrils ;  
many microfibrils form (cellulose) fibres ; 

10 ref. to fibres at angles / criss-cross / AW ; 
11 (cellulose) cell wall is permeable ;  

A idea of many gaps, in wall / between fibres, allowing passage of water / (named) 
substances 

12 ref. to strength to, prevent cell bursting / withstanding (turgor) pressure / AW ; [max 4] 

(b)b) data quote may help to decide if mp2 is matched
units must be used at least once in the answer to award mp3

1 

2 

3 

as retention time increases percentage of cell wall material digested increases / 
positive correlation ; 
A ‘time for digestion’ / reverse relationship 
R directly proportional 
results scattered / not all animals fit the pattern / varying percentages for the same 
retention time ; not just a data quote 
data quote with units (% and h) using both axes ; 

4 

5 

e.e.g. (highest percentage) 65% at 78 hou
(lowest percentage) 35.5 ± 0.5%, 35 hours
no retention time shorter than 35 hours and none longer than 88 hours ;
A lowest / shortest and highest / longest
A reverse relationship A ‘time for digestion’
none of the (24) herbivores can digest the cell wall material completely ;
A no more than 65% is digested
not just a data quote [max 3]

(ii) more digestion means that there is more energy available to the animal ;
ora = undigested material means less energy to the animal

2 

3 

4 

more digested material means more energy for, secondary consumers / carnivores / 
next trophic level / for the food chain ; ora 

more digested material means more trophic levels ; ora 

more undigested material provides more energy to decomposers / AW ; 

5 AVP ; e.g. ref. to (named) animal productivity  
A secondary, production / productivity [max 2] 
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(c) one mark per line

similarities

use, membrane / integral / intrinsic / transmembrane / transport / carrier, proteins ;
R channel proteins
are specific / have specific binding site ;
involve conformational / shape, change of protein ;
(movement of (named)), ions / polar molecules / water soluble molecules / hydrophilic
molecules / lipid insoluble molecules ;
I large molecules A charged
(movement) across membranes / into or out of the cell ; [max 2]

differences A ora

facilitated diffusion is (movement from), high(er) to low(er) concentration /
down concentration gradient ; ora A diffusion gradient
I ‘along a concentration gradient’
facilitated diffusion, is passive process / does not require energy and / or ATP (from the cell) ;
R ATP energy
R the cell makes energy for active transport [max 2] 

[Total: 13] 
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