
Questions 
 
Q1. 
  

Climate change has been linked to the release of carbon dioxide from some power stations. 

Name the plant organelle that fixes carbon dioxide from the atmosphere. 

(1) 

 .............................................................................................................................................  

  

(Total for question = 1 mark) 

  

 
 
Q2. 
  

Photosynthesis is a process that occurs in all green plants. 

Describe how starch is formed from the products of the light-independent reactions of 
photosynthesis. 

(4) 
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(Total for question = 4 marks) 
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Q3. 
  

Photosynthesis is a two-stage process by which plants fix carbon dioxide. 

Describe the light-dependent reactions of photosynthesis. 

(5) 
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(Total for question = 5 marks) 
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Q4. 
  

Tropical rainforests play a role in maintaining biodiversity and in storing carbon. 

In a mature tropical rainforest, there is no net increase in biomass. 

(i)  Which statement describes the role of photosynthesis in the carbon cycle? 

(1) 

   A    carbon dioxide is oxidised to form organic molecules 

   B    carbon dioxide is reduced to form organic molecules 

   C    organic molecules are combusted to produce carbon dioxide 

   D    organic molecules are decomposed to release carbon dioxide 

 
(ii)  The gross primary productivity (GPP) for one mature tropical rainforest was found to be 
24 800 kJ m−2 year−1. It was estimated that 65% of GPP was used in respiration. 

Calculate the energy transferred to the next trophic level. 
(2) 

 
 
 
 
 
 
 
 
 
 

 ........................................................... kJ m−2 year−1 

  

(Total for question = 3 marks) 
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Q5. 
  

Photosynthesis is a process that occurs in all green plants. 

Herbicides kill weeds by affecting their growth. 

The effect of herbicides on the production of starch in the leaves of Echinochloa crus-galli 
(barnyard grass) has been investigated. 

The table shows the results for four herbicides: Diuron, Propanil, Linuron and Swep. 

 

It is thought that these herbicides act on the light-dependent reactions of photosynthesis. 

Devise an investigation that would produce quantitative data on the effectiveness of the 
herbicides on the light-dependent reactions of photosynthesis. 

(6) 
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(Total for question = 6 marks) 
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 Q6. 
  

In some commercial glasshouses, the concentration of carbon dioxide in the atmosphere is 
increased. 

Explain why this increase in carbon dioxide concentration affects the growth of plants in 
glasshouses. 

(3) 
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 (Total for question = 3 marks) 
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Q7. 
  

Answer the questions with a cross in the boxes you think are correct . If you 
change your mind about an answer, put a line through the box  and then mark your 
new answer with a cross . 

Photosynthetic plants use light as a source of energy for the synthesis of organic molecules. 
Photosynthesis is a two-stage process. 

The light-dependent reactions take place in the chloroplast. 

(i)  Which of the following describes where, in the chloroplast, the light-dependent reactions 
take place? 

(1) 
   A    cristae 
   B    matrix 
   C    stroma 
   D    thylakoids 

 
(ii)  Which of the following are the products of the light-dependent reactions? 

(1) 
   A    carbon dioxide and reduced NADP 
   B    glucose and oxygen 
   C    reduced NAD, ATP and oxygen 
   D    reduced NADP, ATP and oxygen 

 
(iii)  Which of the following is the source of the hydrogen produced by the light-dependent 
reactions? 

(1) 
   A    glucose 
   B    reduced NAD 
   C    reduced NADP 
   D    water 

 
  

(Total for question = 3 marks) 
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Q8. 
  

The pigment content of mountain plants can be affected by various environmental factors. 
These factors include altitude (height up a mountain), exposure to ultraviolet radiation 
(UV-B) and temperature. 

These pigments include chlorophyll, found in chloroplasts, and flavonoids that are found in 
sap vacuoles. 

Flavonoids can protect plants from ultraviolet radiation (UV-B) that can damage DNA. 

State the location of chlorophyll in a chloroplast. 

(1) 

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 1 mark) 
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Q9. 
  

Photosynthesis is a two-stage process by which plants fix carbon dioxide. 

The products of the light-dependent reactions are used in the light-independent reactions. 

(i)  In which part of the chloroplast do the light-independent reactions take place? 

(1) 

   A    envelope 

   B    granum 

   C    stroma 

   D    thylakoid 

 
(ii)  What is the name of the enzyme used by plants to fix carbon dioxide? 

(1) 

   A    GALPase (glyceraldehyde-3-phosphatase) 

   B    GPase (glycerate-3-phosphatase) 

   C    RUBISCO (ribulose bisphosphate carboxylase/oxygenase) 

   D    RuBPase (ribulose bisphosphatase) 

 
(iii)  Which of the following is the immediate product of the light-independent reactions of 
photosynthesis? 

(1) 

   A    glucose 

   B    GP 

   C    RuBP 

   D    starch 

 
  

(Total for question = 3 marks) 
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Q10. 
  

Photosynthesis in green plants involves light-dependent reactions and the Calvin cycle. 

The Calvin cycle uses the products of the light-dependent reactions. 

(i)  State the location of the Calvin cycle. 

(1) 

 .............................................................................................................................................  

(ii)  Describe the roles of the products of the light-dependent reactions in the Calvin cycle. 

(3) 
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(Total for question = 4 marks) 
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Q11. 
  

Anthropogenic climate change is linked to an increase in carbon dioxide in the atmosphere. 

A study has investigated the effect of temperature changes on plants growing in the Arctic. 
This is an area with cold and short growing seasons. 

Warming in the Arctic is leading to a change in the community of plants. The mean height of 
plants in the area was studied in both dry and wet growing seasons over a 30-year period. 
The summer temperatures over this period were recorded. 

The results are shown in the graph. 

 

Explain the effect of these environmental factors on the mean height of the plants. 

(2) 
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(Total for question = 2 marks) 
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Q12. 
  

Explain the importance of RUBISCO to the productivity of an ecosystem. 

(2) 
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(Total for question = 2 marks) 
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Q13. 
  

Photosynthesis is a process that occurs in all green plants. 

The electron micrograph shows part of a chloroplast in a plant cell. 

 

(i)  The labelled starch grain in the chloroplast is 2.2 μm long. 

Calculate the width of this chloroplast between T and U. 
(2) 

 
 
 
 
 
 
 
 
 
 

 ........................................................... μm 

(ii)  Explain the relationship between the structure and functions of a granum in 
photosynthesis. 

(3) 
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(Total for question = 5 marks) 
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