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8.	 The diagram shows a chromatogram of the pigments in a leaf. Substance Z is known to have an 
Rf of 0.5.

Solvent front

Z

Y

X

Sample applied

Pigment Colour Rf

Carotene Yellow 0.95

Phaeophytin Yellow-grey 0.83

Chlorophyll a Blue-green 0.65

Chlorophyll b Green 0.45

What are pigments X and Y?

X Y

A. Chlorophyll a Phaeophytin

B. Chlorophyll a Carotene

C. Chlorophyll b Carotene

D. Chlorophyll b Chlorophyll a
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14. The diagram shows the structure of a chloroplast. Where does the Calvin cycle occur?

A.

C.

D.

B.

15. The micrograph shows alveoli in a human lung.

Type I pneumocyte

Type II pneumocyte

How are the pneumocytes adapted to their function?

Type I pneumocytes Type II pneumocytes

A. many secretory vesicles (lamellar bodies) many secretory vesicles (lamellar bodies)

B. many secretory vesicles (lamellar bodies) large number of mitochondria

C. large number of mitochondria extreme thinness 

D. extreme thinness many secretory vesicles (lamellar bodies)
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5.	 Which process is an example of catabolism?

A.	 Protein synthesis

B.	 Photosynthesis

C.	 Oxidation of substrates in respiration

D.	 Glycogen formation

6.	 Bromothymol blue is an indicator that is initially blue and turns yellow when CO2 is present. 
Tests were carried out varying the presence of a plant (Elodea canadensis) and a snail 
(Marisa cornuarietis) in an aquatic environment. What condition would produce a blue colour 
after sampling the water?

A.	 Plant kept in the dark without snail

B.	 Plant and snail kept in the dark

C.	 Plant kept in the light without snail

D.	 Snail with no plant

7.	 What occurs during photosynthesis?

A.	 Water is oxidized by releasing two electrons to NADPH.

B.	 Glycerate-3-phosphate (GP) is oxidized by releasing two electrons to photosystem II.

C.	 NAD is reduced by accepting two electrons from ATP.

D.	 NADP is reduced by accepting two electrons from photosystem I.

8.	 The Calvin cycle continues throughout the life of a plant. In this cycle, triose phosphate is produced, 
which is used to form glucose. In total, how many RuBP molecules are regenerated in the process 
of creating one glucose molecule?

A.	 2

B.	 6

C.	 10

D.	 14
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6.	 The graph illustrates how enzyme-catalysed reactions can be affected by inhibitors.  
Which curve shows the effect of statins on the rate of cholesterol synthesis in the body?

Rate of reaction

Substrate concentration

A.

B.

C.

D.

7.	 Which group(s) produce(s) oxygen as a by-product of photosynthesis?

I.	 Algae

II.	 Cyanobacteria

III.	 Fungi

A.	 I only

B.	 I and II only

C.	 II and III only

D.	 I, II and III

8.	 What is an advantage of free-air carbon dioxide enrichment experiments (FACE)?

A.	 The carbon dioxide uptake by plants is controlled.

B.	 Temperature can be controlled.

C.	 Water can be controlled.

D.	 Data can more accurately represent future rates of photosynthesis.
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36.	 The graph shows data collected at Mauna Loa, USA, for monthly mean 
carbon dioxide concentration.

370

375

380

385

390

2003 2004 2005 2006 2007 2008
Year

CO2 concentration
/ ppm

What causes the decreases in monthly mean carbon dioxide concentration each year?

A.	 Combustion increases.

B.	 Respiration increases.

C.	 Decomposition increases.

D.	 Photosynthesis increases.
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Section B

Answer two questions. Up to one additional mark is available for the construction of your answers for 
each question. Answers must be written within the answer boxes provided.

8.	 Members of a species typically all have the same number of chromosomes.

(a)	 Explain the need for both fusion of gametes and meiosis in a sexual life cycle.� [4]

(b)	 Describe the events in interphase and mitosis that ensure that the chromosome 
number does not change during an asexual life cycle.� [7]

(c)	 Discuss the barriers to hybridization between species and how polyploidy can 
overcome these barriers.� [4]

9.	 The structure of membranes allows them to carry out many functions in cells.

(a)	 Discuss the use of membranes for compartmentalization in eukaryotic cells.� [4]

(b)	 Describe the methods that are used to move substances into and out of cells.� [7]

(c)	 Explain the role of membranes in the depolarization and repolarization of axons.� [4]

10.	 All cells require a supply of energy and can transform the energy that they obtain in  
different ways.

(a)	 Explain the properties of ATP that make it useful for distributing energy within cells.� [3]

(b)	 Describe how cells in plants use light energy to produce ATP.� [7]

(c)	 Compare and contrast how different types of heterotrophs obtain the energy that 
they need to produce ATP.� [5]
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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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7.	 A photosynthesis experiment was set up in both light and dark conditions to determine the 
variations in relative concentrations of glycerate-3-phosphate (GP), triose phosphate (TP) 
and ribulose bisphosphate (RuBP).

Time

Relative 
concentration

light dark

GP

RuBP

TP

Key:

What explains the results obtained in the dark conditions?

A.	 TP and RuBP from the light-dependent reaction are used to synthesize GP.

B.	 Less ATP and reduced NADP (NADPH) are available to convert GP to TP.

C.	 There is a low carbon dioxide supply for carbon fixation.

D.	 The enzyme Rubisco is only active in the presence of light.


