














Use the following information to answer Questions 12–14.

The graph below shows the effect of different light conditions on the cell density of a photosynthetic 
microalgae, Emiliania huxleyi, over nine days. This controlled experiment was carried out at the optimal 
temperature of 22 °C. Other conditions were kept constant.
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Source: Adapted from J Zhang, et al., ‘Effect of Light Wavelength on Biomass, Growth, Photosynthesis and Pigment Content of  
Emiliania huxleyi (Isochrysidales, Cocco-Lithophyceae)’, Journal of Marine Science and Engineering, vol. 11, 2023, p. 456,  

graph licensed CC-BY 4.0 <https://creativecommons.org/licenses/by/4.0>  

Question 12
Which one of the following is a reasonable conclusion to draw from the graph?

A.	 For all light conditions, the cell densities continually increased over nine days.
B.	 Under green light conditions, the cell densities decreased from day 3 to day 9.
C.	 Blue light conditions resulted in the highest cell densities by day 9 compared to the other light 

conditions.
D.	 Under white light conditions, the cell densities increased on each day measurements were taken.

Question 13
A controlled variable in this experiment should be the

A.	 amount of glucose produced by the microalgae.
B.	 amount of oxygen produced by the microalgae. 
C.	 light intensity of all the different lights.
D.	 molecules of chlorophyll present. 

Question 14
The light energy absorbed by the microalgae cells is immediately used in a significant stage of 
photosynthesis to split water molecules. 
In which part of the microalgae’s cell would you expect this process to occur?

A.	 grana 
B.	 stroma
C.	 Golgi apparatus
D.	 plasma membrane 
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Question 15
During photosynthesis, carbon dioxide (CO2) enters chloroplasts. One method CO2 uses to enter 
chloroplasts is to dissolve in water. The graph below shows the solubility of CO2 as temperature 
increases. 
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Source: The Engineering ToolBox, Solubility of Gases in Water vs. Temperature,  
<https://www.engineeringtoolbox.com/gases-solubility-water-d_1148.html> 

Based on the information provided and your knowledge of photosynthesis, which one of the following 
statements is correct? 

A.	 At 30 °C, photosynthesis and photorespiration will be taking place at equal rates.
B.	 Changes in water temperature will only affect the rate of light-independent reactions.
C.	 At a temperature of 40 °C, Rubisco will be fixing carbon at a slower rate than at 20 °C. 
D.	 The number of oxygen molecules entering Rubisco’s active site will decrease as temperature 

increases.

Question 16
Biomass can be used to produce bioethanol. The production of bioethanol is a process that has 
many steps.
In this process

A.	 bioethanol is the only product produced.
B.	 an environment free of microorganisms is required. 
C.	 the same enzyme catalyses each step in the process.
D.	 the biomass could be plants containing high levels of cellulose.
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