
Questions 
 
Q1. 
  

The lipid content of the cell membranes of prokaryotic organisms changes in response to 
changes in the environmental temperature. 

The cell membranes of most organisms belonging to the domain Archaea are lipid 
monolayers. 

The lipid that forms this monolayer is a bipolar lipid. 

Explain why a bipolar lipid is a suitable molecule to form the cell membrane. 

(2) 

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

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

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

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

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

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

  

(Total for question = 2 marks) 
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Q2. 
  

The lipid content of the cell membranes of prokaryotic organisms changes in response to 
changes in the environmental temperature. 

The percentage of branched-chain fatty acids in membranes of bacteria that have different 
optimum growth temperatures was investigated. 

The graph shows the results of this investigation. 

 

(i)  Calculate the mean percentage of branched-chain fatty acids in bacteria whose optimum 
growth temperature is <20 °C. 

(1) 

 
 
 
 
 
 

Answer ........................................................... % 

(ii)  Analyse the data to describe two conclusions that can be drawn from this investigation. 

(2) 

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

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

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

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

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

(Total for question = 3 marks) 
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Q3. 
  

Macrophages are involved in response to infection. 

Macrophages engulf bacteria by surrounding the bacteria with pseudopodia. 

The image shows a macrophage forming pseudopodia around some bacteria. 

 

The flow chart shows one theory for the formation of pseudopodia. 

 

(i)  Which diagram shows one antibody binding to the surface of a macrophage (Step 1)? 

(1) 

 

Edexcel (B) Biology A-level -  Cell Transport Mechanisms PhysicsAndMathsTutor.com



(ii)  Actin is a fibrous protein. 

Which row of the table describes the breakdown of actin (Step 2)? 
(1) 

 

(iii)  Explain why water flows into the part of the cell where the soluble components are 
located (Step 3). 

(2) 

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

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

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

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

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

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

(iv)  Describe the events that take place resulting in T helper cell activation, following the 
formation of pseudopodia by the macrophages (Step 4). 

(3) 

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

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

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

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

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

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

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

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

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

  

(Total for question = 7 marks) 
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Q4. 
  

Plants require mineral ions from the soil for healthy growth. 

(i)  Describe how mineral (inorganic) ions are taken up by active transport. 

(3) 

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

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

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

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

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

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

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

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

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

(ii)  Describe the function of a named mineral ion that is vital for the growth of plants. 

(2) 

Mineral ions 

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

Function 

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

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

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

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

  

(Total for question = 5 marks) 
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Q5. 
  

The lipid content of the cell membranes of prokaryotic organisms changes in response to 
changes in the environmental temperature. 

Phospholipids form a bilayer in the cell membranes of bacteria. 

Describe the structure of a phospholipid. 

(2) 

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

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

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

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

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

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

  

(Total for question = 2 marks) 
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Q6. 
  

Substances can move into or out of cells by a variety of methods. 

The properties of cell membranes were investigated using samples of tissue from a beetroot. 

The following procedure was used: 

 

•  equal sized discs of beetroot were cut, washed and placed in boiling tubes containing 5 
cm3 of distilled water 

•  one of these boiling tubes was placed in a water bath at 20 °C for 30 minutes 

•  the discs of beetroot were then removed from the boiling tube 

•  a colorimeter was then used to measure the absorbance of the liquid in the boiling tube 

•  this was repeated using water baths at 30 °C, 40 °C, 50 °C, 60 °C and using an ice bath 
at 5 °C 

•  each temperature was tested 8 times.  

The boiling tubes contained a red pigment that had leaked out of the beetroot discs. 

The darker the red colour of the liquid in the boiling tube, the higher the absorbance. 

The results of this investigation are shown in the table. 

 

(i)  Explain which temperature above 30 °C shows the most variation in absorbance. 

(2) 

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

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

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

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

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

 .............................................................................................................................................  
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(ii)  Calculate the standard deviation for the results at 20 °C. 

Use the formula 

 

(3) 

 
 
 
 
 

Answer ...........................................................  

(iii)  Explain the effect of increasing temperature on membrane permeability. 

(3) 

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

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

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

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

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

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

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

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

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

  

(Total for question = 8 marks) 
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Q7. 
  

Substances can move into or out of cells by a variety of methods. 

(i)  A small ion is in high concentration outside a cell. 

By which method is the ion most likely to enter the cell? 

(1) 
   A    active transport 
   B    diffusion 
   C    facilitated diffusion 
   D    osmosis 

 
(ii)  Which of the following are required for active transport? 

1 ATP 

2 carrier proteins 

3 cell membrane 

(1) 
   A    1 only 
   B    1 and 2 only 
   C    1 and 3 only 
   D    1, 2 and 3 

 
(iii)  Which is a description of exocytosis? 

(1) 
   A    a form of active transport in which large particles move into cells 
   B    a form of active transport in which large particles move out of cells 
   C    a form of passive transport in which large particles move into cells 
   D    a form of passive transport in which large particles move out of cells 

 
  

(Total for question = 3 marks) 
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Q8. 
  

The lipid content of the cell membranes of prokaryotic organisms changes in response to 
changes in the environmental temperature. 

A change in temperature can affect the permeability and fluidity of the membrane. 

Explain why it is important that the lipid composition of the membrane of prokaryotic 
organisms changes if the temperature changes. 

(3) 

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

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

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

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

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

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

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

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

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

  

(Total for question = 3 marks) 

  

 
 

Edexcel (B) Biology A-level -  Cell Transport Mechanisms PhysicsAndMathsTutor.com



Q9. 
  

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 . 

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. 

 

The flow chart shows some of the steps involved in opening the aperture of a stoma. 

 

(i)  What happens when hydrogen ions are actively transported out of the guard cells? 

(1) 
   A    ADP and phosphate ions are converted into ATP by a hydrolysis reaction 
   B    ADP and phosphate ions are converted into ATP by a condensation reaction 
   C    ATP is broken down into ADP and phosphate ions by a condensation reaction 
   D    ATP is broken down into ADP and phosphate ions by a hydrolysis reaction 
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(ii)  Which of the following explains why water moves into the guard cells? 

(1) 
   A    malate lowers the water potential of the cytoplasm 
   B    malate raises the water potential of the cytoplasm 
   C    starch lowers the water potential of the cytoplasm 
   D    starch raises the water potential of the cytoplasm 

 
(iii)  Which of the following explains why the aperture of the stoma widens? 

(1) 
   A    The guard cells become smaller and the inner wall of the guard cell is more 

flexible than the outer wall 
   B    The guard cells become smaller and the inner wall of the guard cell is less 

flexible than the outer wall 
   C    The guard cells become larger and the inner wall of the guard cell is more 

flexible than the outer wall 
   D    The guard cells become larger and the inner wall of the guard cell is less flexible 

than the outer wall 

 
  

(Total for question = 3 marks) 
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Q10. 
  

Cholera is a disease caused by a bacterial infection that affects the absorption of water in 
the small intestine. 

The bacteria that cause cholera release a toxin. 

This toxin affects the CFTR protein found in the membrane of intestinal epithelium cells. 

The toxin causes the CFTR protein to pump more chloride ions out of these cells into the 
intestine. This causes a lot of water to be lost in the faeces. 

Explain how the toxin causes this water loss. 

(3) 

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

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

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Q11. 
  

(a)  A student investigated the effect of ethanol on plant cell membranes. 

 
The graph shows the results of this investigation. 

 

(i)  Explain why red light was used in this investigation. 
(2) 

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

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

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

(ii)  Explain the absorbance value at 0 minutes. 
(2) 

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

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

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

(iii)  Explain the effect of ethanol on plant cell membranes. 
(2) 

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

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

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

 ............................................................................................................................................. 
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(b) The student also carried out a control, using water instead of 40% ethanol. 

Draw a line on the graph to show the results for this control. 
(2) 

 

(c)  The student then investigated the effect of ethanol concentration on leaves from different 
plant species. 

Justify the modifications to the procedure in part (a) that will be required to obtain valid 
data. 

(5) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(Total for question = 13 marks) 
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Q12. 
  

The pancreas is an organ that secretes digestive enzymes. 

The electron micrograph shows part of a secretory cell from a human pancreas. 

 

Calcium ions are needed for the secretion of enzymes from pancreatic cells. 

The graph shows the effect of increasing calcium ion concentration on the uptake of calcium 
ions by pancreatic cells. 

 

Explain the effects of calcium ion concentration on the rate of uptake of calcium ions through 
the pancreatic cell membrane. 

(3) 

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

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

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

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

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

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

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

(Total for question = 3 marks) 
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Q13. 
  

A student investigated the water potential of potato cells. 

The student used this method. 

 

•  six potato cubes of the same shape and size were cut from the same potato 

•  each cube was weighed 

•  each cube was then placed into a different concentration of sucrose solution 

•  each cube was removed from the sucrose solution after one hour 

•  each cube was then reweighed and the percentage change in mass was calculated  

The table below shows the results of the investigation. 

 

The student was given a 1.0 mol dm–3 sucrose solution. 

State how the student used this solution to make a 0.8 mol dm–3 sucrose solution. 

(1) 

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

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

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

  

(Total for question = 1 mark) 
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Q14. 
  

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

Substances move into cells by several processes. 

(i)  Which of these processes requires energy from respiration? 

(1) 
   A    diffusion 
   B    endocytosis 
   C    facilitated diffusion 
   D    osmosis 

 
(ii)  Which of these processes can occur against a concentration gradient? 

(1) 
   A    active transport 
   B    diffusion 
   C    facilitated diffusion 
   D    osmosis 

 
(iii)  The graph shows the effect of increasing oxygen concentration on the rate of uptake of 
a substance other than oxygen. 

 
Which of these processes is shown by the graph? 

(1) 
   A    active transport 
   B    diffusion 
   C    facilitated diffusion 
   D    osmosis 

 
(iv)  Which substance can enter a cell by diffusion? 

(1) 
   A    amino acid 
   B    carbon dioxide 
   C    glucose 
   D    protein 

 

(Total for question = 4 marks) 
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Q15. 
  

Auxins and cytokinins are plant growth regulators that control apical dominance and cell 
elongation. 

Auxin is an uncharged molecule when it diffuses through the cell surface membrane.  
When inside the cytoplasm, auxin develops a negative charge. Auxin leaves cells by 
facilitated diffusion. 

Explain how the structure of the cell membrane affects the transport of auxin. 

(2) 

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

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

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

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

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

  

(Total for question = 2 marks) 

  

 
 
Q16. 
  

The structure of a lipid relates to its role in living organisms. 

Cell membranes contain lipids that have a phosphate group attached to the glycerol, instead 
of one of the fatty acids. 

Explain the importance of the phosphate group in these lipids. 

(2) 

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

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

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

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

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

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

  

(Total for question = 2 marks) 
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Q17. 
  

A student investigated the effect of the concentration of sodium chloride solution on blood. 

The student set up six test tubes, each with a different concentration of sodium chloride 
solution. 

Five drops of blood were added to each test tube. 

The appearance of the solutions was then recorded. 

Samples of each solution were observed using a light microscope. 

The table shows the results of this investigation. 

 

Analyse the data to comment on the effect of the concentration of sodium chloride solution 
on blood. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

(Total for question = 4 marks) 
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Q18. 
  

A student investigated the effect of the concentration of sodium chloride solution on blood. 

The student set up six test tubes, each with a different concentration of sodium chloride 
solution. 

Five drops of blood were added to each test tube. 

The appearance of the solutions was then recorded. 

Samples of each solution were observed using a light microscope. 

The table shows the results of this investigation. 

 

The student then investigated the effect of using glucose solutions and sucrose solutions, 
instead of sodium chloride solutions. 

The appearance of the solutions was recorded and samples were observed using a light 
microscope. 

When the concentration of glucose solution was below 3%, the solution was clear and no 
blood cells could be seen. When the concentration of glucose solution was above 3%, the 
solution was cloudy and blood cells could be seen. 

When the concentration of sucrose solution was below 6%, the solution was also clear and 
no blood cells could be seen. When the concentration of sucrose solution was above 6%, 
the solution was cloudy and blood cells could be seen. 

Explain the differences in the effects of the solutions of glucose and sucrose. 

(3) 

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

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

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

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

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

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

(Total for question = 3 marks) 
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Q19. 
  

Substances move into cells by several processes. 

When plant cells absorb water, the water potential of the cells changes. 

The water potential of potato cells was investigated. 

The graph shows the percentage change in mean mass of potato samples after immersion 
in sucrose solutions of different concentrations. 

 

(i)  Draw a suitable line on this graph. 

(1) 

(ii)  Give the sucrose concentration that has the same water potential as the cells in these 
potato samples. 

(1) 

 
 
 
 

Answer ........................................................... mol dm−3 
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(iii)  The water potential (Ψ) of plant cells can be calculated using the equation: 

Ψ = P + π 

Explain the changes in the water potential of cell (Ψ), turgor pressure (P) and osmotic 
potential (π), at point X on the graph. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

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

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

(iv)  Explain why it is more difficult to determine the osmotic potential (π) than the water 
potential (Ψ) of plant cells. 

(2) 

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

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

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

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

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

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

  

(Total for question = 8 marks) 
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Q20. 
  

Devise an experiment, which uses changes in mass, to compare the water potential of carrot 
tissue with the water potential of potato tissue. 

(5) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 5 marks) 
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Q21. 
  
A student investigated the effect of changes in turgor on plant tissue. 

Equal sized pieces of potato were cut and attached to a ruler. 

These pieces were immersed in different concentrations of sucrose solution and left for one 
hour. 

The pieces were then removed from the solution and the turgor was determined as shown in 
the diagram. 

 

The distance (S) that each piece sagged from the ruler was measured. 

The table shows the results of this investigation. 

 

Criticise the method used to determine turgor in this investigation. 

(2) 

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

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

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

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

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

(Total for question = 2 marks) 
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Q22. 
  

The photograph shows part of one epithelial cell from the wall of the small intestine. 

 

This cell is adapted to absorb substances by active transport. 

State what is meant by the term active transport. 

(2) 

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

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

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

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

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

  

(Total for question = 2 marks) 
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Q23. 
  

The photograph shows Salicornia, a plant growing on salt marshes close to the sea. 
Salicornia colonises bare mud containing seawater. 

 

A student sampled Salicornia plants at the river mouth by the sea and at different distances 
upstream. Samples of the water in the mud were also taken. 

The salt concentration of the plants and the water in the mud were measured. 

The results are shown in the table. 

 

Analyse the data to explain how Salicornia is adapted to life in salt marshes. 

(3) 

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Q24. 
  

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 . 

(i)  Which of the following statements about facilitated diffusion are correct? 

(1) 
1. substances move through membrane proteins  
2. substances move against a concentration gradient  
3. substances move down a concentration gradient  
4. substances move between phospholipids 
   A    1 and 2 
   B    1 and 3 
   C    2 and 3 
   D    2 and 4 

 
(ii)  The collecting duct is also part of the nephron. 

Which of the following are the effects of increased release of antidiuretic hormone 
(ADH)? 

(1) 
   A    decreased permeability of the collecting duct to water, producing more 

concentrated urine 
   B    decreased permeability of the collecting duct to water, producing more dilute 

urine 
   C    increased permeability of the collecting duct to water, producing more 

concentrated urine 
   D    increased permeability of the collecting duct to water, producing more dilute 

urine 

 
  

(Total for question = 2 marks) 
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Q25. 
  
A student investigated the water potential of potato cells. 

The student used this method. 

 

•  six potato cubes of the same shape and size were cut from the same potato 

•  each cube was weighed 

•  each cube was then placed into a different concentration of sucrose solution 

•  each cube was removed from the sucrose solution after one hour 

•  each cube was then reweighed and the percentage change in mass was calculated  

The table below shows the results of the investigation. 

 

The method used by the student could be improved to obtain a more accurate  
value for the water potential of these potato cells. 

Justify three improvements that could be made. 

(3) 

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

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

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

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

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

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

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

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

(Total for question = 3 marks) 
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Q26. 
  

Anthocyanin is a purple pigment found in a range of vegetable plants. 

The photograph shows some carrots from a variety called Purple Haze. 

 

Describe how you would investigate the effect of temperature on the permeability of the 
membranes in the root cells of these purple carrots. 

(5) 

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 5 marks) 
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Q27. 
  

Anthocyanin is a purple pigment found in a range of vegetable plants. 

The photograph shows some carrots from a variety called Purple Haze. 

 

The anthocyanins in purple carrots are used as antioxidants in the food industry. 

Purple Haze carrots with a mass of 750g contain 1265.25 mg of anthocyanin. 

Calculate the percentage of anthocyanin in these carrots. 

Give your answer to two decimal places. 

(2) 

 
 
 
 
 

Answer ...........................................................  

  

(Total for question = 2 marks) 
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Q28. 
  
A student investigated the effect of the shape of a potato chip on the rate of absorption of 
water. 

Different shaped chips, A, B and C, were used. 

 

* Devise an investigation to determine the effect of shape on the rate of absorption of water 
by potato chips. 

(6) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(Total for question = 6 marks) 
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Q29. 
  

A student investigated the effect of changes in turgor on plant tissue. 

Equal sized pieces of potato were cut and attached to a ruler. 

These pieces were immersed in different concentrations of sucrose solution and left for one 
hour. 

The pieces were then removed from the solution and the turgor was determined as shown in 
the diagram. 

 

The distance (S) that each piece sagged from the ruler was measured. 

The table shows the results of this investigation. 
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(i)  Plot a suitable graph to display the results of this investigation. 

(3) 

 

(ii)  Calculate the mean change in the distance S in mm as the sucrose concentration 
changes from 0.2 to 0.4 mol dm–3. 

(2) 

 
 
 
 
 
 
 
 
 
 

Answer ........................................................... mm per mol dm–3 
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(iii)  Analyse the data to explain the relationship between the concentration of sucrose and 
turgor in the pieces of potato. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 9 marks) 
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Q30. 
  

Biodiversity is monitored by conservationists. 

The photograph shows a hedge. 

 

Many fields in the UK are separated by hedges. 

Conservationists investigated biodiversity in hedges of different ages. 

Hedges of different ages were sampled at random and the number of species of woody 
plants was counted. 

The graph shows the results of this investigation. 

 

A student thought that the age of a plant affects the water potential of its tissue. 

The student used potatoes of different ages to test this hypothesis. 
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Justify each step of a method the student could use to compare the water potential of potato 
tissue of different ages. 

(5) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 5 marks) 
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Q31. 
  

Mineral ions are transported from the soil into the cytoplasm of plant root cells. 

The table shows the concentration of sodium ions and chloride ions in soil and in the 
cytoplasm of plant root cells. 

 

(i)  Give the ratio of sodium ions in the soil to those in the cytoplasm. 

(1) 

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

(ii)  Which of the following describes how these mineral ions are transported into the 
cytoplasm of plant root cells? 

(1) 

   A    active transport through carrier proteins 

   B    diffusion through the phospholipid bilayer 

   C    facilitated diffusion through the phospholipid bilayer 

   D    mass transport through carrier proteins 

 
  

(Total for question = 2 marks) 
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Q32. 
  

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 . 

Substances move into and out of cells by different mechanisms. 

(i)  Which of these mechanisms moves substances against a concentration gradient? 

(1) 
   A    active transport 
   B    diffusion 
   C    facilitated diffusion 
   D    osmosis 

 
(ii)  Which of these mechanisms enables non-polar molecules to pass through cell 
membranes? 

(1) 
   A    diffusion 
   B    facilitated diffusion 
   C    osmosis 
   D    transpiration 

 
  

(Total for question = 2 marks) 
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Q33. 
  

Water potential in plant cells can be represented by the equation 

 

If plant cells are placed in a solution with a lower water potential, the cell membranes will 
shrink away from the cell wall. The cells are described as plasmolysed. 

 

The point at which 50% of the cells are plasmolysed can be used to estimate the osmotic 
potential of the cells. 

An experiment was carried out to determine the osmotic potential of onion cells. 

Onion cells were placed in a range of sucrose concentrations and left for 10 minutes at 
25 °C. 

A sample of 50 cells was observed for each solution. 

The percentage of plasmolysed cells was recorded. 

The results are shown in the graph. 
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The table shows the osmotic potential of a range of sucrose solutions. 

 

(i)  Analyse the data in the graph and in the table to explain how the osmotic potential of 
these onion cells could be determined. 

(3) 

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

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

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

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

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

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

(ii)  Explain why the plant tissue was left in sucrose solution for 10 minutes before the cells 
were observed. 

(2) 

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

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

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

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

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

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

  

(Total for question = 5 marks) 
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Q34. 
  

A student investigated the water potential of potato cells. 

The student used this method. 

 

•  six potato cubes of the same shape and size were cut from the same potato 

•  each cube was weighed 

•  each cube was then placed into a different concentration of sucrose solution 

•  each cube was removed from the sucrose solution after one hour 

•  each cube was then reweighed and the percentage change in mass was calculated  

The table below shows the results of the investigation. 

 

Sketch a graph you could use to identify the water potential of potato cells. 

(2) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

(Total for question = 2 marks) 
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Q35. 
  

The diagram shows the structure of a cell membrane. 

 

Name the parts labelled A and B. 

(1) 

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

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

  

(Total for question = 1 mark) 

  

 
 
Q36. 
  

The diagram shows the structure of a cell membrane. 

 

Explain how the structure of the membrane controls the transport of polar molecules. 

(4) 

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

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

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

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

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

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

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

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

(Total for question = 4 marks) 
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Q37. 
  

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

Transpiration moves water and mineral ions from the roots to the leaves of plants. 

Water enters the root hair cells and moves through the root tissues by the apoplastic and 
symplastic pathways. 

(i)  Root hairs have a large surface area that increases the rate of uptake of water. 

The surface area of a root hair is rounded up to 3.14 × 105 μm2. 
Which is the actual surface area of this root hair? 

(1) 
   A    31 460 μm2 
   B    314 600 μm2 
   C    313 900 μm2 
   D    3 139 000 μm2 

 
(ii)  Which row of the table shows the movement of water through the apoplastic and 
symplastic pathways? 

(1) 
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(iii)  Water moves through the root tissue due to a difference in water potential between one 
cell and the next cell. 

Which row of the table describes this movement? 
(1) 

 

  

(Total for question = 3 marks) 
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Q38. 
  

Water potential in plant cells can be represented by the equation 

 

Plant tissue is placed in distilled water. 

(i)  Which of the following will occur? 

(1) 
   A    more water will leave the tissue than enter 
   B    the cells will become turgid 
   C    the tissue will become flaccid 
   D    the cells will burst 

 
(ii)  When the plant tissue is placed in distilled water the value of 

(1) 
   A    P will decrease 
   B    π will decrease 
   C    P will increase 
   D    ψ will not change 

 
(iii)  Which row of the table correctly identifies the values of P and π if the value of ψ is 0 
kPa? 

(1) 

 

(iv)  Which liquid has the lowest water potential (ψ)? 

(1) 
   A    distilled water 
   B    1.0 mol dm–3 sodium chloride solution 
   C    0.1 mol dm–3 sodium chloride solution 
   D    0.1 mol dm–3 potassium chloride solution 

 
  

(Total for question = 4 marks) 

  

 
 

Edexcel (B) Biology A-level -  Cell Transport Mechanisms PhysicsAndMathsTutor.com



Q39. 
  

Amoeba proteus is a single-celled organism that lives in pond water. 

Amoeba has a structure called a contractile vacuole that removes excess water from the 
cell. 

Water that moves into the cytoplasm is transported into the contractile vacuole. When full, 
the contractile vacuole moves to the surface of the cell and fuses with the cell membrane. 
This allows the water it contains to be removed from the cell. 

The diagram shows Amoeba with a contractile vacuole. 

 

(i)  The water leaves the contractile vacuole by 

(1) 

   A    endocytosis 

   B    exocytosis 

   C    osmosis 

   D    facilitated diffusion 
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(ii)  A student investigated the effect of mineral ions in pond water on the rate at which the 
contractile vacuole emptied. 

The student placed different specimens of Amoeba in different concentrations of mineral 
ion solution on microscope slides. 
The student recorded the rate at which the contractile vacuole emptied. 
The results are shown in the table. 

 

Analyse the data to explain the change in the rate at which the contractile vacuole 
emptied. 

(2) 

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Mark Scheme 
 
Q1. 
  

 
  
 
 
Q2. 
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Q3. 
  

 

 

 

 

Edexcel (B) Biology A-level -  Cell Transport Mechanisms PhysicsAndMathsTutor.com



  

 
 
Q4. 
  

 

 

  

 
 
Q5. 
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Q6. 
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Q7. 
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Q8. 
  

 

  

 
 
Q9. 
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Q10. 
  

 

  

 
 
Q11. 
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Q12. 
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Q13. 
  

 

  

 
 
Q14. 
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Q15. 
  

 

  

 
 
Q16. 
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Q17. 
  

 

  

 
 
Q18. 
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Q19. 
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Q20. 
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Q21. 
  

 

  

 
 
Q22. 
  

 

  

 
 
Q23. 
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Q24. 
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Q25. 
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Q26. 
  

 

  

 
 
Q27. 
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Q28. 
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Q29. 
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Q30. 
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Q31. 
  

 

 

  

 
 
Q32. 
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Q33. 
  

 

 

  

 
 
Q34. 
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Q35. 
  

 

  

 
 
Q36. 
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Q37. 
  

 

  

 
 
Q38. 
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Q39. 
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