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GCE: Biology/Human Biology A – BYA5 January 2003

Question 4

(a) Organisms cannot interbreed/ breed or mate or reproduce with another

group/ incompatible gametes/ wrong courtship behaviour/ other valid; 1

(b) 1 Populations separated by physical barrier/ example;

2 No mixing of gene pools;

3 Different selection pressures;

4 Become adapted to local environment;

5 Survive and reproduce;

6 Mutation in one group (different from other group);

7 Change in allele frequencies; [Reject: Gene]

8 Isolated populations/ new species cannot interbreed; max 4

          Total 5 marks

Question 5

(a) (i) 0.24 : 1; 1

(ii) Mammals more active / higher metabolic rate;

Respiration provides heat;

To maintain body temperature / for endotherms / warm-blooded; 2

(b) R = C – (F + P) / R = C – F – P;  [ Accept: transposed F and P ] 1

(c) Diet of primary consumer contains more cellulose / more indigestible material;

OR Diet of secondary consumers protein rich / more digestible material;

OR Primary consumers lose more (energy) in faeces; 1

          Total 5 marks

Question 6

(a) (i) Discrete groups / types / categories / explained e.g. large and small

seed diameters / types exist; [ Reject: Bimodal] 1

(ii) Different survival advantages / explained e.g. size linked to location;

selection against intermediate forms / in favour of extreme forms; 2

(b) Interbreed / cross the two types of flax plants;

Offspring fertile (if same species)/ offspring can also interbreed/ or

reasonable alternative; [Reject:Viable] 2

         Total 5 marks
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Question 3

(a) On diagram, correctly labelled:

Light-dependent: granum/thylakoid membranes – labelled ‘X’

AND

Light-independent: stroma – labelled ‘Y’; 1

(b) Any two from:

(Water) forms H
+ 

/hydrogen ions and electrons/e
–

 ;

O
2
/oxygen formed; [NOT ‘O’, NOT ‘O⎯’]

(Light) excites electrons / raises energy level of electrons / electrons to

chlorophyll / to photosystem; max 2

(c) (ATP) Provides energy for GP → TP / provides P for RuP/TP → RuBP;

(Reduced NADP) Provides H / electrons for GP → TP / reduces GP to TP; 2

          Total 5 marks

Question 4

(a) (i) P = C – R – U– F    /    C  – (R + U + F) / eq; 1

(ii) 3.74; 1

(b) Correct answer: 2.18 (Accept 2.19 or 2.2)

         / correct for candidate’s (a)(ii) ;; = 2 marks

Correct use of data but wrong answer:

  (a)(ii)  x 10
6 

 x 100    = 1 mark

     21135 x 8100 2

(c) Less energy lost as heat / in maintaining body temperature / in movement; 1

          Total 5 marks
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Question 1

(a) two of: temperature, water (content of soil)/rainfall (allow humidity)/

compacted soil (reject pH, light or oxygen);           2

(b) (i) burrow deeper into soil;

    (ii) idea of avoiding drying out (reject predators); 2

(d) aerates the soil / increases availability of oxygen for (aerobic) respiration;

breaks up organic material;

       increases surface area for action by microorganisms;

OR

         idea of increasing organic content of soil;

       more food for microbes; 2

(points must be linked)

 Total 5

Question 2

(a) (i) herbivore = 11 - 12 × 100 = 42.3 - 50%

         24-26

carnivore =     6    × 100 = 23 - 25 %     

       24-26

(correct method measurement = 1 mark)           

         total

(correct answer = 2 marks) 2

(ii) cellulose present in faeces;

cellulose/much of food indigestible;

indigestible material contains energy; 2 max

  

(b) (smaller mammals) have a larger SA:V ratio;

 so lose more heat ( linked to size);

maintains body temperature (linked to higher rate of respiration);  2 max

Total   6

Question 3

(a) pesticide not biodegradable/broken down;

      stored in tissues/fat;

persists in food chain/bioaccumulation/biomagnification;

      animals higher up the food chain eating larger numbers of organisms

lower down; 3 max
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Biology - AQA GCE Mark Scheme 2010 June series 

 

6 

 
Question Marking guidance Mark Comments 

4 (a) F � E � R/ F � (E + R); 1 Accept: F� (R + E) /  F� R� E 

4 (b) (i) Increase because fed concentrates/food with high nutritive 
value/food with high digestibility/food with little waste/because 
less egested; 

1  

4 (b) (ii) Decrease because movement restricted/heat loss reduced; 1 Accept: less movement/less muscle contraction 
Ignore references to keeping warm 

4 (c) (i) 0.98 : 1 / 98 : 100; 1 Answer must be this way round and expressed 
in its simplest terms 
Reject: 0.98 

4 (c) (ii) Mammals maintain (body) temperature/have high (body) 
temperature; 

1 Accept: mammals are endotherms /warm-
blooded 
Accept: converse for  insects 

4 (d) (Results show) positive correlation/positive correlation 
described; 
 
Most/higher values close to line / curve shows good agreement; 
 
Lower values less close to line/less correlation; 
 
(Generally) predicted values are higher / actual values lower; 

3 max Reject: reference to line/curve of best fit  
 
 
 
 
Ignore reference to anomalies 
 
���������	
�	������
���	��	���
����	�������� 

 

13

Tyrone
Pencil



Mark Scheme � General Certificate of Education (A-level) Biology � BIOL4 � January 2012 
 

4 

Question Marking guidelines Mark Comments 

2(a)(i)  Stickleback + caddis fly (larva) + 
stonefly (larva); 

1 All three required for mark. 

In any order. 

2(a)(ii) 1. (With fewer fish) reduced 
predation / not being eaten 
results in more freshwater 
shrimps; 
 

2. Increased competition for 
food/resources / more 
producers eaten by shrimps / 
more shrimps eating 
producers; 
 

3. Less food/resources for 
mayfly;  

2 max Principles 

1. Effect of fish on shrimps 
 

2. Effect of shrimps on 
producer 
 

3. Effect of food on mayfly 

2(b)(i) 1. Two marks for correct answer 
in range 16.8 to 18.9;; 

2. One mark for incorrect answer 
in which candidate divides 19 to 
21 by 111 to 113; 

2 Ignore additional decimal places. 

Working shown in mm. Accept 
working in cm/2mm squares 
(10/56) for 1 mark. 

2(b)(ii) 1. Single-celled producers are 
more digestible / contain less 
cellulose (than plants) / less 
energy lost in faeces; 
 

2. All of producer eaten/parts of 
plant not eaten; 
 

3. Less heat/energy lost / less 
respiration; 

2 max  

 

 

 

3. May refer to either trophic 
level 

2(c) 1. Photosynthesis/light 
dependent reaction/light 
independent reaction; 
 

2. Carbon-containing 
substances; 

2  

 

Allow organic substance or 
named organic substance 
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