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6.	 What is an example of an intracellular enzyme-catalysed reaction?

A.	 Chemical digestion in the gut

B.	 Glycolysis in cellular respiration

C.	 Blood clotting in the circulatory system

D.	 Recycling of acetylcholine in a synapse

7.	 What occurs during the stages of respiration?

Stage of respiration Decarboxylation Reduced NAD produced

A. Glycolysis No No

B. Link reaction Yes No

C. Krebs cycle Yes Yes

D. Electron transport chain No Yes
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6.	 What is an example of an intracellular enzyme-catalysed reaction?

A.	 Chemical digestion in the gut

B.	 Glycolysis in cellular respiration

C.	 Blood clotting in the circulatory system

D.	 Recycling of acetylcholine in a synapse

7.	 What occurs during the stages of respiration?

Stage of respiration Decarboxylation Reduced NAD produced

A. Glycolysis No No

B. Link reaction Yes No

C. Krebs cycle Yes Yes

D. Electron transport chain No Yes
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Section A

Answer all questions. Answers must be written within the answer boxes provided.

1. Freshwater mussels are molluscs found in rivers and lakes worldwide. They filter water for 
food and remove algae, bacteria and detritus, improving the water quality.

Researchers in South Korea placed mussels (U. douglasiae) in water containing 
cyanobacteria, a type of photosynthetic bacteria that cause eutrophication of rivers and 
lakes. The density of cyanobacteria is proportional to the concentration of chlorophyll in 
the water. The filtration rate by mussels can be determined by measuring the change in 
concentration of chlorophyll at various time intervals. The experiments were conducted 
with two different levels of dissolved oxygen in the water (DO). In the control experiment, 
no mussels were present and the DO level was 9.0 mg L-1.
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6.	 Glucose is converted to pyruvate during the glycolysis stage of respiration.

glucose

fructose 1,6-bisphosphate

2 × triose phosphate

2 × pyruvate

(a)	 On the diagram, label

(i)	 with P where phosphorylation occurs;� [1]

(ii)	 with O where oxidation occurs.� [1]

(b)	 State where in the cell glycolysis takes place.� [1]
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(c)	 Outline how NAD is made available for glycolysis during anaerobic respiration in  
animal cells.� [2]
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6.	 The diagram shows a simple respirometer used to measure the rate of respiration. Soda lime is 
used to absorb carbon dioxide.

soda lime

wire mesh organism

drop of liquid

capillary tube

Which way will the drop of liquid move if the organisms are respiring aerobically?

A.	 The drop of liquid will not move as the volume of oxygen used in respiration equals the 
volume of carbon dioxide produced.

B.	 The drop of liquid will move left as oxygen is used up by the respiring organisms.

C.	 The drop of liquid will move right as carbon dioxide is produced by respiring organisms.

D.	 The drop of liquid will move right as carbon dioxide is produced and then left as oxygen 
is consumed.

7.	 Which of the following statements describes part of the Krebs cycle?

A.	 Reduced NAD is converted back to NAD.

B.	 A 4-carbon citrate binds with acetyl-CoA to form a 6-carbon intermediate.

C.	 Two decarboxylation reactions occur.

D.	 One ATP molecule is used in one stage of the cycle.

8.	 What occurs in photosynthesis?

A.	 Photolysis occurs in photosystem I.

B.	 Electron transport chain synthesises ATP in the outer membrane of the chloroplast.

C.	 Oxidation of NADP occurs in photosystem I.

D.	 Photosystems I and II emit excited electrons.
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6.	 The diagram shows a simple respirometer used to measure the rate of respiration. Soda lime is 
used to absorb carbon dioxide.

soda lime

wire mesh organism

drop of liquid

capillary tube

Which way will the drop of liquid move if the organisms are respiring aerobically?

A.	 The drop of liquid will not move as the volume of oxygen used in respiration equals the 
volume of carbon dioxide produced.

B.	 The drop of liquid will move left as oxygen is used up by the respiring organisms.

C.	 The drop of liquid will move right as carbon dioxide is produced by respiring organisms.

D.	 The drop of liquid will move right as carbon dioxide is produced and then left as oxygen 
is consumed.

7.	 Which of the following statements describes part of the Krebs cycle?

A.	 Reduced NAD is converted back to NAD.

B.	 A 4-carbon citrate binds with acetyl-CoA to form a 6-carbon intermediate.

C.	 Two decarboxylation reactions occur.

D.	 One ATP molecule is used in one stage of the cycle.

8.	 What occurs in photosynthesis?

A.	 Photolysis occurs in photosystem I.

B.	 Electron transport chain synthesises ATP in the outer membrane of the chloroplast.

C.	 Oxidation of NADP occurs in photosystem I.

D.	 Photosystems I and II emit excited electrons.
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4.	 Oestradiol is a steroid hormone.

CH3

CH3
OH

HO

How does oestradiol cross plasma membranes?

A.	 It can move between phospholipids because it is non-polar.

B.	 It can pass either between phospholipids or through channel proteins because  
it is amphipathic.

C.	 It can only pass through hydrophilic pores as its polar ends can form H bonds.

D.	 It must pass through channel proteins due to its large size.

5.	 The diagram shows the chemical reaction that occurs during the last step of anaerobic respiration 
in human skeletal muscle cells.

O

C O

CH OH

CH3

–O

C O

C O

CH3

– Lactate 
dehydrogenase

Pyruvate Lactate

reduced NAD NAD

What is the purpose of this reaction?

A.	 To allow the release of energy from glucose breakdown to continue

B.	 To establish a concentration gradient of hydrogen ions for adenosine triphosphate 
(ATP) synthesis

C.	 To provide electrons for the electron transport chain

D.	 To reduce carbon compounds in the absence of oxygen
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8.	 Students prepared respirometers in order to investigate respiration rates in seeds.

germinating seeds

germinating seeds

rubber stopper
stained
oil drop

soda lime (absorbs carbon dioxide)

graduated
tube

stained
oil drop

graduated
tube

wire mesh

wire mesh

rubber stopper

Respirometer 1 

Respirometer 2 

diagram not to scale

How would the results differ in the respirometers after 30 minutes?

Respirometer 1 Respirometer 2

A. Oil drop does not move Oil drop moves left

B. Oil drop does not move Oil drop moves right

C. Oil drop moves left Oil drop moves right

D. Oil drop moves left Oil drop does not move
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33.	 Polyploidy has been a cause of rapid speciation in some plant genera, such as Helianthus. Which 
observation is evidence that speciation has occurred?

A.	 A polyploid plant reproduces asexually.

B.	 A polyploid plant produces male and female gametes.

C.	 Fertile offspring are produced when a polyploid plant crosses with a diploid plant.

D.	 Fertilization can occur between polyploid individuals.

34.	 Yersinia pestis is a bacterium that caused an outbreak of bubonic plague in the 14th century. It 
normally produces ATP in the presence of oxygen but can still produce ATP if oxygen is absent. 
Which term describes this characteristic?

A.	 Facultative respiration

B.	 Facultative anaerobe

C.	 Obligate anaerobe

D.	 Obligate aerobe

35.	 What are common features of holozoic nutrition and saprotrophic nutrition?

Mostly fungi and bacteria Secretion of enzymes to 
digest food

Ingestion of food 
particles

A. ✓ ✓ ✗

B. ✓ ✗ ✓

C. ✗ ✓ ✗

D. ✗ ✗ ✗


