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Salters-Nuffield Advanced Biology Resources

General information

Mark schemes should be applied positively. Candidates must be rewarded for what they have shown they can do rather than be penalised for omissions.

Where some judgement is required, mark schemes will provide the principles by which marks will be awarded and exemplification/indicative content will not be exhaustive.

Crossed out work should be marked unless the candidate has replaced it with an alternative response.

Question number
Mark

1(a)(i)
B light-dependent reactions / photolysis;
(1)
1(a)(ii)
A water, X carbon dioxide


C oxygen, Y glucose
(4)
1(a)(iii)
D and E = ADP and NADP;
(1)
1(b)
Granum / thylakoid membrane(s);


Large surface area;


Chlorophyll in membrane;


Electron carrier molecules in membrane;


Thylakoid space contains enzymes;


Catalyse photolysis;
(3)
(Total for Question 1 = 9 marks)

2(a)
Rainfall / temperature / soil pH / low mineral nutrient availability;


Factor that is part of the non-living environment of an organism;
(2)
2(b)
Both plants need resources that are in finite supply / equivalent;


Water;


Light;


Mineral ions / nitrates / phosphates / equivalent;


Sites for germination of seeds / spores;


Space for growth;


One organism obtains the resources at the expense of the other;
(3)
2(c)
Seedlings of other species / grazing-intolerant species would {establish / grow};


Conditions in habitat change / equivalent with specific examples of changing conditions;


Competition with existing heathland plants;


Heathland plants replaced;


Succession;
(4)
(Total for Question 2 = 9 marks)

3(a)
Methane / CH4;


From natural gas and oil wells / from coal mines / from landfill / sewage treatment works / from ruminants’ guts / cow farts / from {rice / paddy} fields which have increased with increasing {population / energy use / waste production / any other appropriate reason};


Dinitrogen oxide / nitrous oxide / N2O;


The increased burning of fossil fuels and biomass / widespread use of fertilisers;

Carbon dioxide / CO2

From the increased burning of fossil fuels and biomass; changes in land use / deforestation; increased emissions from industrial process / cement production;
(2)
3(b)
Carbon dioxide is a limiting factor for photosynthesis / equivalent;


Additional carbon dioxide provides substrate for photosynthesis;


Rate of photosynthesis would increase until another factor became limiting;
(3)

3(c)
Decay is caused by enzymes;


Secreted by bacteria and fungi;


As the temperature increases the rate of enzyme activity will increase;


Until the optimum temperature is reached;


The increase is caused by an increase in the kinetic energy of the {particles / enzyme and substrate};


Increases the frequency of collision;


Lowers the activation energy;


More enzyme–substrate complexes form;
(4)
3(d)
Rate of decay = (mass at 0 days – mass at 90 days)/90
(1)
3(e)
Decay is not uniform with time;


Decay initially rapid and then slows/ decay slow and then rapid;


90 day value after initial rapid/slow decay; 


Value gives average for whole period, rapid and slower decay rates;
(3)
(Total for Question 3 = 13 marks)

4(a)
The original population contained (inheritable) variation;


Lake dried up producing small isolated populations;


Small populations more subject to random drift of alleles;


Populations had different chance mutations;


Isolated populations were subject to different selection pressures;


Different phenotypes were favoured;


If phenotype has a genetic basis;


Leads to changes in genotype in the different habitats;


Genetic differences between populations accumulated;


Until separate populations no longer able to produce fertile offspring / until hybrids are at a disadvantage;
(5)
4(b)(i)
Secondary consumer / 3rd trophic level;
(1)
4(b)(ii)
Not all algae eaten by pupfish;


Pupfish use energy for growth;


Movement;


Energy lost in pupfish respiration;
(2)
(Total for Question 4 = 8 marks)

5(a)
(2792 + 313 + 859) – (741 + 1068) = 2155 Mj; (No mark for correct answer, must have working.)


2425/750 = 3.2 Mj m2;

= 3.2 ( 103 / 3200 Kj m2;
(3)
5(b)
Energy input greater than output;


Input from particulate organic matter carried by stream greater than loss due to particulate organic matter carried out of pond by stream;


Photosynthesis and respiration quite similar;


Organic matter / energy accumulating in pond;


Organic matter / energy likely to be incorporated into sediments;
(3)

(Total for Question 5 = 6 marks)
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