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1 (a 1

2

3

4 

5

6 

7 

8 

9

glucose phosphorylated by ATP ; 

2 (forms) hexose / fructose, bisphosphate ; 

raises energy level of / activates, glucose / sugar  
 OR 

lowers activation energy of reaction ; 

breaks down to two TP ; 

 6C  � 2 × 3C ;  

hydrogen (atoms) removed / dehydrogenated / oxidised ; 

2 reduced NAD formed ; A NADH / NADH2 

ref. to 4 ATP produced / net gain of 2 ATP ; 

 pyruvate produced ;  

10 AVP ; e.g. ref. to substrate level phosphorylation / dehydrogenase / 
phosphofructokinase / hexokinase [max 6]

 (b) 

substrate level 
phosphorylation 

oxidative 
phosphorylation

enzymes are 
involved 

� � 

occurs in cytoplasm � � ; 

occurs in 
mitochondria 

� � ; 

channel proteins are 
involved 

� � ; 

[3]
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(c) seeds soaked in water
1

2 

3 

4

5

6 

7 

 little / no, oxygen (in water) ; 

(mostly) anaerobic respiration ; 

seeds after 12 hours in the soil 
(more) aerobic respiration / less anaerobic respiration ; 

 mixture of substrates ; e.g. 2 of carbohydrates, proteins and lipids  

seedlings after 21 days 
 aerobic respiration ;  

substrate is, glucose / carbohydrate ; 

ref. to presence of leaves / photosynthesis ;  [max 6] 

[Total:15] 
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2 (a (i) adenine ; [1] 

(ii) ribose ; [1] 

(b) 1 

2

3

4

5

6

loss of phosphate / hydrolysis, leads to energy release ; 

small packets of energy ; 

 small / water-soluble, so can move around cell ; 

 immediate energy donor ;  

link between energy-yielding and energy-requiring reactions / AW ; 

 high turnover ;  [max 3] 

 (c) 

stagetage pro

glycolysislycolysi

reduced NAD 

Krebs cycle reduced NAD  

reduced FAD  

carbon dioxide / CO2 

oxidative 
phosphorylation 

NAD   

FAD  

water / H2O 

;;;  
6 correct = 3 marks 
4/5 correct = 2 marks 
2/3 correct = 1 mark [3]
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(d) lipids
1

2

3

4

5

more C-H bonds / more reduced / more hydrogen ;  

produces more reduced NAD ; 

produces more ATP per, gram / unit mass ; 

more, aerobic respiration / oxidative phosphorylation / chemiosmosis ; 

 fats only broken down aerobically ; [max 2] 

(e) (i) CO2 produced divided by O2 consumed / ratio of CO2 produced to O2 consumed;

ref. to volume / number of molecules / moles, of, CO2 / O2 ; 

in the same time / per unit time ; [max 2] 

[2] 

(ii) carbohydrate = 1.0 ;

 lipid = 0.7 ;

(iii) becomes greater than 1 ; [1] 

[Total: 15] 
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3 (a (DNA for) transcription / codes for mRNA ;

(ribosomes for) translation ;

synthesis of, respiratory enzymes / named enzyme / inner membrane proteins ; [max 3] 

 (b) 

correct order letter of stage 

1 V 

2 S 

3 U 

4 W 

5 R 

6 Q 

7 X 

8 T 

S U W all above R ; 
S U W in correct order ; 

Q X T all below R ; 
Q X T in correct order ; [4]
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[1] (c) hydrolysis / dephosphorylation / exothermic / exergonic ;

(d) anaerobic respiration ;

substrate level phosphorylation (in glycolysis);

at triose phosphate                   pyruvate step ;

(net) gain of 2ATP (per glucose) ;  A  2 used and 4 produced

pyruvate, reduced / gains hydrogens (from reduced NAD) ;

forming lactate ;

NAD regenerated / NADH2 re-oxidised ;

this allows glycolysis to continue ;
I ethanol pathway [max 5] 

[Total:13] 
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