
Questions 
 
Q1. 
  

The light-dependent stage and the light-independent stage of photosynthesis both take place 
in the chloroplast. 

The rate of photosynthesis is affected by a number of different factors, including carbon 
dioxide concentration and temperature. 

The diagram shows a chloroplast. 

 

(i)  Where does the light-dependent stage take place? 

(1) 
   A    Q 
   B    T 
   C    V 
   D    X 

 
(ii)  The light-dependent stage produces hydrogen ions. 

Where do these hydrogen ions accumulate? 
(1) 

   A    Q 
   B    R 
   C    S 
   D    W 

 
(iii)  Where does translation take place? 

(1) 
   A    Q 
   B    R 
   C    S 
   D    U 

 
  

(Total for question = 3 marks) 
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Q2. 
  

The light-dependent stage and the light-independent stage of photosynthesis both take place 
in the chloroplast. 

The rate of photosynthesis is affected by a number of different factors, including carbon 
dioxide concentration and temperature. 

The diagram shows a chloroplast. 

 

Scientists measured the effect of two different concentrations of carbon dioxide on the rate 
of photosynthesis at different leaf temperatures, in one species of plant. 

The results are shown in the graph. 
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(i)  Which units are suitable for measuring the rate of photosynthesis in leaves? 

(1) 
   A    μmol m-1 sec-1 
   B    μmol m-1 sec-2 
   C    μmol m-2 sec-1 
   D    μmol m-2 sec-2 

 
(ii)  Analyse the data to identify three conclusions that can be made from this graph. 

(3) 

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

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

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

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

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

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

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

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

(iii)  Explain the effects of carbon dioxide concentration and temperature on the rate of 
formation of GALP. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

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

(Total for question = 8 marks) 
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Q3. 
  

Plant productivity is affected by the abiotic and biotic factors that exist at different latitudes. 

The diagram shows latitudes of the Earth. 

 

The table shows the productivity of plants growing on land at different latitudes in the 
Northern hemisphere. 

 

A student concluded that primary productivity is determined by abiotic factors that affect the  
light-dependent and light-independent stages of photosynthesis. 

Discuss the validity of this conclusion. 

  

(Total for question = 9 marks) 
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Q4. 
  

Mitochondria and chloroplasts in eukaryotic cells are thought to have originated millions of 
years ago by a process called endosymbiosis. 

In endosymbiosis, free-living prokaryotic organisms were engulfed by their new host cells. 

Chloroplasts are thought to be derived from cyanobacteria. 

It is estimated that there are 1 × 1010 carbon atoms in one cyanobacterial cell. 

Ten photons of light are needed to fix one carbon atom. 

(i)  Calculate the number of photons of light needed to fix enough carbon to form one 
cyanobacterial cell. 

(1) 

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

(ii)  Explain why the value calculated in part (i) is likely to be an underestimate. 

(2) 

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

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

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

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

(iii)  Describe how carbon fixation takes place in chloroplasts. 

(3) 

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

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

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

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

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

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

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

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

  

(Total for question = 6 marks) 
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Q5. 
  

When a photosynthetic plant cell grows, the number of chloroplasts in the cell increases. 
This increase in the number of chloroplasts can result from the division of chloroplasts 
already present in the cell. 

The electron micrograph shows a chloroplast dividing. 

 

What is the name of the part of the chloroplast labelled Y? 

(1) 

   A    cytoplasm 

   B    matrix 

   C    nucleoplasm 

   D    stroma 

 
  

(Total for question = 1 mark) 
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Q6. 
  

When a photosynthetic plant cell grows, the number of chloroplasts in the cell increases. 
This increase in the number of chloroplasts can result from the division of chloroplasts 
already present in the cell. 

The electron micrograph shows a chloroplast dividing. 

 

* In an investigation, the mean size of leaf cells was determined. The mean number of 
chloroplasts per cell and the mean number of DNA molecules (cpDNA) per chloroplast were 
also determined. 

The graph shows the results of this investigation. 
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The diagram shows the location of some genes found in cpDNA. 

 

Analyse the information to explain the changes that occur in a leaf cell as it grows. 

(6) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 6 marks) 
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Q7. 
  

Last year, eight million Christmas trees were bought in the UK. 

There are many Christmas tree farms that supply these trees. 

The photograph shows young Christmas trees growing on a farm. 

 

Christmas tree farmers remove the other plants (weeds) in order to increase tree growth. 

A farmer investigated two methods of removing weeds: 

 

•  removing weeds by hand 

•  spraying herbicides that inhibit weed growth.  

The table shows the mean height of Christmas trees using each method, over a five-year 
period. 

 

A student read that some herbicides work by inhibiting electron transport in photosynthesis. 

The student investigated this using the indicator DCPIP. 

This indicator changes from blue to colourless when it is reduced. 
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The student used the following method: 

 

•  chloroplasts were suspended in two tubes, each containing a solution of DCPIP 

•  herbicide was added to one of the tubes and no herbicide was added to the other tube 

•  both tubes were exposed to light 

•  a colorimeter was used to measure the absorbance in each tube at five minute intervals 
for 20 minutes.  

The diagram shows details of the workings of the colorimeter used by the student. 

 

As DCPIP changes from blue to colourless, the absorbance of light decreases. 

(i)  Explain how the student used this method to collect valid data. 

(4) 

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................  
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The table shows the results. 

 

(ii)  Analyse the data to explain the effect of this herbicide on the growth of weeds. 

(4) 

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 8 marks) 
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Q8. 
  
Genetically modified (GM) crop plants have been produced that have stomata with a  
wider aperture than non-modified crop plants. 

This difference in the width of the aperture is only evident in daylight. 

The photographs show the appearance of each type of stoma in daylight. 

 

An investigation was carried out to compare the effect of light intensity on the  
rate of photosynthesis in GM plants with the effect in non-modified plants. 

The graph shows the results of this investigation. 

 

(i)  The rate of photosynthesis is expressed as μmol m−2 s−1. 

Describe what was measured to find the rate of photosynthesis. 
(3) 

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

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

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

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

 .............................................................................................................................................  
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(ii)  Explain the results of this investigation. 

(3) 

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

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

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

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

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

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

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

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

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

  

(Total for question = 6 marks) 
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Q9. 
  

The photograph shows a wombat, an animal that lives in dry parts of Australia. 

 

Wombats are herbivores, feeding on grasses, leaves and bark. Wombats also dig in the soil 
for roots. 

They have behavioural and physiological adaptations to survive periods of severe drought. 

The effect of drought on the health of wild wombats was investigated. 

Changes in body mass, body condition and the chemical constituents of stomach contents 
and faeces were recorded. 

These changes were related to the changes in the quality and quantity of the food of 
wombats. 

Explain why drought affects the quality and quantity of the food of wombats. 

(5) 

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 5 marks) 
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Q10. 
  

Genetically modified (GM) crop plants have been produced that have stomata with a  
wider aperture than non-modified crop plants. 

This difference in the width of the aperture is only evident in daylight. 

The photographs show the appearance of each type of stoma in daylight. 

 

Explain why the wider stomata in GM crop plants could increase their yield. 

(3) 

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

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

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

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Q11. 
  

Single-celled algae can be trapped in gel beads and used to study photosynthesis. 

The beads are placed in a test tube of hydrogencarbonate indicator. 

The table shows the colour of the indicator when it contains different concentrations of 
carbon dioxide. 

 

A student used the following method to investigate the effect of light intensity on the rate of 
photosynthesis. 

1. Set up five test tubes, each half-filled with red hydrogencarbonate indicator. 
2. Add a teaspoon of gel beads containing single-celled algae to each test tube and close 
with a bung. 
3. Place each test tube at a different distance from a lamp in a dark room. 
4. Leave the tubes for 30 minutes. 
5. Record the colour of the hydrogencarbonate indicator in each tube and the position of 
the gel beads. 

The table shows the results. 
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(i)  Describe two control tubes that should be used in this investigation. 

(2) 

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

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

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

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

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

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

(ii)  Explain the changes in colour of the hydrogencarbonate indicator in this investigation. 

(3) 

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

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

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

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

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

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

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

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

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

  

(Total for question = 5 marks) 
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Q12. 
  

Single-celled algae can be trapped in gel beads and used to study photosynthesis. 

The beads are placed in a test tube of hydrogencarbonate indicator. 

The table shows the colour of the indicator when it contains different concentrations of 
carbon dioxide. 

 

A student used the following method to investigate the effect of light intensity on the rate of 
photosynthesis. 

1. Set up five test tubes, each half-filled with red hydrogencarbonate indicator. 
2. Add a teaspoon of gel beads containing single-celled algae to each test tube and close 
with a bung. 
3. Place each test tube at a different distance from a lamp in a dark room. 
4. Leave the tubes for 30 minutes. 
5. Record the colour of the hydrogencarbonate indicator in each tube and the position of 
the gel beads. 

The table shows the results. 

 

The colour of the indicator and the position of the beads can be used to give a quantitative 
measure of the effect of light intensity. 
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Describe how the method could be modified to give valid, quantitative results. 

(3) 

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

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

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

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Q13. 
  
A student investigated the effect of light intensity on the development of stomata in coffee 
plant leaves. 

The following method was used: 

 

•  young coffee seedlings were separated into two groups 

•  one group was grown in bright light and the other group was grown in dim light 

•  leaves were selected from each group and their surfaces were painted with nail varnish 

•  the nail varnish was allowed to dry and then peeled off the leaf surface 

•  each nail varnish peel was observed using a light microscope.  

The diagram shows an example of the field of view seen by the student when using the high 
power lens. 

 

The results of this investigation are shown in the table. 

 

(i)  Calculate the SD for the leaves in dim light. 

Use the formula 

 

(2) 

 
 
 
 
 

Answer ...........................................................  
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(ii)  Describe how these nail varnish peel samples should be taken to allow a valid 
comparison between the mean numbers of stomata. 

(2) 

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

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

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

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

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

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

(iii)  Analyse the data to explain how fewer stomata might affect the growth of coffee plants. 

(3) 

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 7 marks) 
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Mark Scheme 
 
Q1. 
  

 

 
  
 
 
Q2. 
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Edexcel (B) Biology A-level -  Photosynthesis PhysicsAndMathsTutor.com



Q3. 
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Q4. 
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Q5. 
  

 

  

 
 
Q6. 
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Q7. 
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Q8. 
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Q9. 
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Q10. 
  

 

  

 
 
Q11. 
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Q12. 
  

 

  

 
 
Q13. 
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