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Q1. 
  
Photosynthesis is a two-stage process by which plants fix carbon dioxide. 
Describe the light-dependent reactions of photosynthesis. 

(5) 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
  

(Total for question = 5 marks) 
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Q2. 
  
Photosynthesis is the process by which plants fix carbon. 
The diagram shows some of the light dependent reactions of photosynthesis. 

 
(i)  Complete the box with the products of the reaction at PSII. 

(1) 
(ii)  Which of the following is the type of reaction taking place at X? 

(1) 

   A    condensation 

   B    hydrolysis 

   C    photolysis 

   D    reduction 
 
 
(iii)  Which of the following molecules are found in the PSI and PSII? 

(1) 

   A    ATP 

   B    ATP synthase 

   C    chlorophyll 

   D    RUBISCO 
 
 
(iv)  In which part of the chloroplast does the reduction of NADP take place? 

(1) 

   A    chloroplast outer membrane 

   B    chloroplast stroma 

   C    granum 

   D    thylakoid lumen 
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(v)  Describe the role of the group of membrane proteins represented by Y in the  
diagram. 

(2) 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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Q3. 
  
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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Q4. 
  
An experiment was carried out to investigate the effect of temperature on the activity of the enzyme RUBISCO. 
This enzyme is involved in the light-independent reaction of photosynthesis. 
The RUBISCO was isolated from cotton plants and its activity measured. 
The results of this experiment are shown in the table below. 

 
(a)  Using the information in the table, explain the effects of temperatures above 40 °C on the activity of 
RUBISCO. 

(5) 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

 

(b)  Name the two substrates that would have been used in this experiment. 
(1) 

___________________________________________________________________ 
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(c)  Place a cross  in the box to complete the following sentences. 
 

(i)  The pH was kept constant to make the experiment 
(1) 

   A    accurate 

   B    precise 

   C    reliable 

   D    valid 

 
(ii)  The optimum temperature of RUBISCO can be determined by 

(1) 
   A    measuring the activity at 1°C intervals between 35°C and 40°C 

   B    measuring the activity at 1°C intervals between 40°C and 45°C 

   C    measuring the activity at 1°C intervals between 35°C and 45°C 

   D    repeating the experiment at 35°C, 40°C and 45°C three more times 

 
  

(Total for question = 8 marks) 
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Q5. 
  
Chloroplasts and mitochondria are both found in plant cells. 
The structures found in chloroplasts and mitochondria can be studied using an electron microscope. 
Some structures are found in both chloroplasts and mitochondria.  
Other structures are found in either chloroplasts only or mitochondria only. 
A Venn diagram can be drawn to represent this information. Structures found in both chloroplasts and 
mitochondria are written in the part of the diagram where the circles overlap. 
Complete the Venn diagram below by writing the names of two structures in each part of the diagram. 

(3) 

 
  

(Total for question = 3 marks) 
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Q6. 
  

Photosynthesis can be divided into two main stages, the light-dependent stage and the light-independent 
stage. 

(a) Explain why the light-independent stage cannot take place without the light-dependent stage. 
(3) 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

 
(b) An investigation was carried out by a student, to find the effect of temperature on the rate of 
photosynthesis in Elodea canadensis (Canadian pondweed). 
The rate of photosynthesis was measured over a period of two hours at a fixed temperature. This was 
repeated at different temperatures. 
All other abiotic factors were controlled. 
The results of this investigation are shown in the graph below. 
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(i) Place a cross ( ) in the box next to the statement that describes what could be measured to find the rate of 
photosynthesis in this investigation. 

(1) 

   A   increase in mass of Elodea 

   B   mass of nitrate absorbed 

   C   volume of carbon dioxide produced 

   D   volume of oxygen produced 

 
(ii) The temperatures used in this investigation were 0ºC, 10ºC, 20ºC, 30ºC, 40ºC and 50ºC. 
Suggest what the results of the investigation show about the minimum temperature required for photosynthesis 
in Elodea. Give a reason for your answer. 

(2) 

 ___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
 
 
(iii) Explain the meaning of the following statement. 

"All other abiotic factors were controlled." 
(2) 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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(iv) The student, who carried out this investigation, wrote the following as part of her conclusion. 

Enzymes control the rate of photosynthesis in Elodea. 
Discuss how far the results of this investigation support her conclusion. 

(4) 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

 
(Total for question = 12 marks) 
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Q7. 
The photograph below shows part of a leaf, as seen using a hand lens. 

 

 
 
(a)  Suggest why each of the following is important for the production of carbohydrates in the 
photosynthetic cells. 

 
(i)  The thin lamina 

(2) 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
 
(ii)  Vessels in the midrib 

(2) 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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(b)  The photosynthetic cells contain many chloroplasts. 

 
(i)  Complete the table below by naming the part of the chloroplast where each of the reactions, R, S 
and T, takes place. 

(3) 

 
 
(ii)  Place a cross  in the box next to the name of reaction R. 

(1) 

   A    carbon fixation 

   B    hydrolysis 

   C    phosphorylation 

   D    photolysis 

 
(iii)  Place a cross  in the box next to the name of the enzyme involved in reaction S. 

(1) 

   A    endonuclease 

   B    phosphorylase 

   C    RUBISCO 

   D    transcriptase 

 
(iv)  Suggest how GALP, formed by reaction T, can be used to synthesise the cellulose in plant cell walls. 

(4) 

 ___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
 

(Total for Question = 13 marks) 
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Q8. 
Cells that photosynthesise contain many chloroplasts. 
 
The diagram below shows a chloroplast. 

 

 
 
(a)  (i)  Draw a line on the diagram to show where photophosphorylation takes place. 

 
Label the line P. 

(1) 
 
(ii)  Place a cross  in the box next to the molecule produced by photophosphorylation. 

(1) 

   A    ATP 

   B    NADP 

   C    oxygen 

   D    water 

 
 
(b)  (i)  State where carbon fixation takes place in a chloroplast. 

(1) 

___________________________________________________________________ 
 
(ii)  The equation for carbon fixation is shown below. 

 
molecule Y + CO2 → 2 × molecule Z 

 
Name the molecules Y and Z. 

(2) 

molecule Y __________________________________________________________ 
 

molecule Z __________________________________________________________ 

 
 
(iii)  Name the enzyme involved in carbon fixation. 

(1) 

___________________________________________________________________ 
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*(iv)  Suggest how molecule Z, the product of carbon fixation, can be used to synthesise starch. 

(5) 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
 

(Total for Question = 11 marks) 
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Q9. 
  
(a)  The diagram below shows some of the steps in the process of photosynthesis. 

 

 
 
(i)  Place a cross  in the box next to the name of molecule P in the diagram. 

(1) 

   A    carbon dioxide 

   B    oxidised NADP 

   C    reduced NADP 

   D    RUBISCO 

 
 
(ii)  Name the molecules R and S in the diagram. 

molecule R __________________________________________________________ 

 
molecule S __________________________________________________________ 
 

(iii)  Describe how molecule Q is produced. 
(4) 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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(b)  The electronmicrograph below shows an image of a chloroplast. 

 

 
 
(i)  Place a cross  in the box next to the name of the part labelled Z. 

(1) 
   A    carbon dioxide 

   B    oxidised NADP 

   C    reduced NADP 

   D    RUBISCO 

 
 
(ii)  The equation below can be used to calculate the magnification of this chloroplast. 

image length = actual length × magnification 
The actual length of this chloroplast is 0.007 mm. 
Measure the image length between lines W and Y. Use this equation to calculate the magnification of 
the image. 

(3) 
 
 
 
 
 
 
 
 
 
 

magnification = ........................................................... 
 
 
 



 

Page 17 of 31   EDEXCEL QUESTION PACK 

PHOTOSYNTHES IS  
 
 
 
(iii)  Describe the structure of chloroplasts in relation to their roles in photosynthesis. 

(3) 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
   

(Total for question = 13 marks) 
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Q10. 
  
Chloroplasts and mitochondria are both found in plant cells. 
The chloroplast is involved in photosynthesis. Both the light-dependent and the light-independent reaction 
take place in the chloroplast. 
Some of the products of these reactions are used by plants to synthesise lipids, such as triglycerides. 
(i)  Describe the structure of a triglyceride. 

(3) 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
 

(ii)  Put a cross  in the box next to the chemical reaction that is involved in the synthesis of a triglyceride. 
(1) 

   A    condensation 

   B    hydrolysis 

   C    oxidation 

   D    reduction 

 
(iii)  Explain how the products of both the light-dependent and the light-independent reactions are used to 
synthesise triglycerides. 

(4) 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
  

(Total for question = 8 marks) 
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Mark Scheme 
 
Q1. 
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Q2. 
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Q3. 
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Q4. 
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Q5. 
  

 
  
Q6. 
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Q7. 
 

 

 
 

  



 

Page 26 of 31   EDEXCEL QUESTION PACK 

PHOTOSYNTHES IS  
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Page 27 of 31   EDEXCEL QUESTION PACK 

PHOTOSYNTHES IS  
 
 
Q8. 
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Q9. 
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Q10. 
  

 

 

 
  
 
 


