
Questions 
 
Q1. 

The tips of plant roots are where many cells are dividing by mitosis. 

(i) Which term describes the area of a root where many cells are dividing by mitosis? 

(1) 

A 

B 

C 

D 

meristem 

root hair cell 

xylem 

phloem 

(ii) Plant root cells contain an enzyme that joins glucose molecules together to make starch. 
Devise a plan to investigate the effect of pH on the activity of this enzyme. 

(3) 
............................................................................................................................................. 

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

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

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

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

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

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

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

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

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

(Total for question = 4 marks) 
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Q2. 
 
A student investigated the fat content of two types of milk: milk A and milk B. 

Before starting the investigation, the student added a drop of oil from a pipette into a test 
tube of 
water as shown in Figure 5. 

The drop of oil rose to the surface of the water. 

(3) 

5 cm3 of milk B and 1 cm3 of lipase were added to a different test tube.

The pH of this mixture was pH 7.

This test tube was placed in a water bath for 10 minutes.

The pH of the mixture changed from pH 7 to pH 5.

(i) Explain what caused this change in pH. 

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

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

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

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

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

............................................................................................................................................. 
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(ii) This procedure was repeated with milk A. 
There was no change in the pH of this mixture after 10 minutes. 
Explain why there was no change in the pH of the mixture containing milk A. 

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

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

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

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

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

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

(iii) The student repeated this procedure with lipase that had been boiled and left to cool. 

This was added to another sample of milk B. 
Describe why the pH did not change in this mixture. 

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

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

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

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

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

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

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

(Total for question = 8 marks) 

(2) 

(3) 
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Q3. 
 
A student investigated the fat content of two types of milk: milk A and milk B. 

Before starting the investigation, the student added a drop of oil from a pipette into a test 
tube of water as 
shown in Figure 3. 

The drop of oil rose to the surface of the water. 

(Total for question = 1 mark) 

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

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

 

The student then placed a drop of milk A into one test tube of water and a drop of milk B into 
a different test tube of water. 
The drop of milk A sank to the bottom and the drop of milk B rose to the surface. 

Give one reason for the drop of milk B rising to the surface. 

(1) 
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Q4. 
 
A scientist investigated how the length of starch grains in potatoes changed when the 
potatoes were stored in the dark. 
Figure 5 shows a potato after being stored in the dark. 

 

Three potatoes were used in the investigation. 

The length of starch grains in potato 1 were measured at the start. 

The length of starch grains were measured in potato 2 after 5 weeks in the dark. 

The length of starch grains were measured in potato 3 after 10 weeks in the dark. 

Figure 6 shows the results. 

 

(i) Calculate the percentage difference in the mean length of starch grains in potato 2 at 5 
weeks and in potato 3 at 10 weeks. 

(2) 

........................................................... % 
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(ii) State  variables the scientist should have controlled to improve this investigation. 

 1 ..........................................................................................................................................

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

2 ..........................................................................................................................................

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

(iii) The starch grains in the potatoes became smaller as the starch was converted into 
glucose. 

State why the potatoes need glucose. 

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

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

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

(iv) Describe how starch is broken down into glucose. 

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

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

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

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

two

(Total for question = 7 marks) 

(2) 

(1) 

(2) 
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Q5. 
 
Starch is a nutrient in food. 

Starch is a source of energy. 

Enzymes from different parts of the digestive system were used to investigate the 
breakdown of starch. 
Figure 10 shows the apparatus used in this investigation. 

 

The colour of the contents of each test tube was recorded every two minutes for a total of 
ten minutes. 
The results are shown in Figure 11. 
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 .............................................................................................................................................

(ii) Explain the results of this investigation after ten minutes. 

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

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

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

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

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

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

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

(i) Give one reason why the contents of both test tubes were blue-black at the beginning of
the investigation. 

(1) 

(Total for question = 4 marks) 

(3) 
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Q6. 

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 .

(Total for question = 3 marks) 

(1) 

(2) 

 

Trypsin is a protease enzyme used in the manufacture of food for babies.

(i) Which food group is digested by trypsin? 

 A 

B

C

D 

carbohydrates

lipids

fibre

proteins 

(ii) The food is mashed before the trypsin is added. 

Explain the advantage of mashing the food before adding the trypsin. 

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

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

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

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

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

............................................................................................................................................. 
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Q7. 

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 .

(1) 

(2) 

 

(i) Which variables need to be kept constant in this investigation? 

A 
B 
C 
D 

the volume of milk and the time 
the temperature and the time 
the volume of milk and the concentration of chymosin 
the temperature and the concentration of chymosin 

(ii) Explain why the time taken for the milk to curdle decreases from 30°C to 40°C. 

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

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

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

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

 

Chymosin is an enzyme that causes milk to curdle.

When milk curdles the proteins in the milk clump together and become solid.

As part of an investigation, milk was heated in test tubes to different temperatures using a 
Bunsen burner. 
Two drops of chymosin solution were added to each test tube and the time taken for the milk 
to curdle was recorded. 
Figure 11 shows the results. 

Edexcel Biology GCSE - Enzymes



(iii) Explain what the expected result would be if two drops of chymosin were added to the
milk at 70°C in the test tube. 

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

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

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

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

(iv) As part of this investigation, test tubes containing only milk were heated to each 
temperature and no chymosin solution was added. 

State why these test tubes containing only milk were used. 

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

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

(v) Describe two improvements that could be made to the method of this investigation so 
that the optimum temperature for chymosin can be found. 

1 .......................................................................................................................................... 

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

2 .......................................................................................................................................... 

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

(Total for question = 8 marks) 

(2) 

(1) 

(2) 

Edexcel Biology GCSE - Enzymes



Q8. 
 
The balanced equation for the production of ethanol from the carbohydrate sucrose is 

Q9. 

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 .

(Total for question = 1 mark) 

(Total for question = 2 marks) 

(1) 

 

At high pH values the active site of the enzyme pepsin changes shape.

When the active site of the enzyme changes shape, the enzyme is 

A 
B 
C 
D 

specific 
denatured 
digested 
dead 

 

Calculate the minimum mass of sucrose needed to produce 26.9 g of ethanol. 

(relative formula masses: C2H5OH = 46, C12H22O11 = 342) 

(2) 
............................................................................................................................................. 

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

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

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

minimum mass of sucrose = ........................................................... g 
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Q10. 

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 . 
A group of pupils investigated the effect of temperature on mould growth on bread.
Figure 8 shows the bread after being kept at different temperatures for seven days. 

1 .......................................................................................................................................... 

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

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

2 .......................................................................................................................................... 

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

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

(iii) Explain why there was no mould growing on the bread kept at 60 °C. 

 

(i) Which is the best estimate of the percentage cover of mould on the bread at 40 °C? 

(1) 
A 
B 
C 
D 

0% 
25% 
50% 
75% 

(ii) State two conclusions that can be made about the growth of mould on the bread from 0 
°C to 40 °C shown in Figure 8. 

(2) 

(2) 
............................................................................................................................................. 

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

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

(Total for question = 5 marks) 
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Q11. 

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 .

(1) 

(2) 

 

(i) Which variables need to be kept constant in this investigation? 

A 
B 
C 
D 

the volume of milk and the time 
the temperature and the time 
the volume of milk and the concentration of chymosin 
the temperature and the concentration of chymosin 

(ii) Explain why the time taken for the milk to curdle decreases from 30 °C to 40 °C. 

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

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

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

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

 

Chymosin is an enzyme that causes milk to curdle.

When milk curdles the proteins in the milk clump together and become solid.

As part of an investigation, milk was heated in test tubes to different temperatures using a 
Bunsen burner. 
Two drops of chymosin solution were added to each test tube and the time taken for the milk 
to curdle was recorded. 
Figure 7 shows the results. 
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(iii) Explain what the expected result would be if two drops of chymosin were added to the
milk at 70 °C in the test tube. 

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

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

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

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

(iv) As part of this investigation, test tubes containing only milk were heated to each 
temperature and no chymosin solution was added. 

State why these test tubes containing only milk were used. 

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

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

(v) Describe two improvements that could be made to the method of this investigation so 
that the optimum temperature for chymosin can be found. 

1 .......................................................................................................................................... 

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

2 .......................................................................................................................................... 

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

(Total for question = 8 marks) 

(2) 

(1) 

(2) 
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Q12. 
 
Ethanol is made by fermentation of a carbohydrate dissolved in water, in the presence of 
yeast. 
The reaction is carried out at 30 °C. 

Explain why the reaction is carried out at a temperature of 30 °C rather than at a 
temperature of 80 °C. 

(Total for question = 2 marks) 

(2) 
 .............................................................................................................................................

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

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

............................................................................................................................................. 
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Q13. 
 
A student investigated the effect of enzyme concentration on the mass of product formed in 
one hour. 
Figure 6 shows the results of this investigation. 

(Total for question = 4 marks) 

(1) 

(3) 
 .............................................................................................................................................

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

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

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

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

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

 

Figure 6 

The investigation used the enzyme pepsin from the stomach, at a temperature of 37°C and 
at a pH of 7. 
(i) Which statement gives one way to increase the mass of product formed in this 
investigation? 

A 
B 
C 
D 

increase the pH 
decrease the temperature 
decrease the enzyme concentration 
increase the substrate concentration 

(ii) Explain why a temperature of 80°C was not used in this investigation. 

Edexcel Biology GCSE - Enzymes



 carbohydrase

amylase

protease

lipase 

 
(ii) Which enzyme breaks down fat? 

 

Some enzymes are involved in the breakdown of food substances.

(i) Draw one straight line from each food group to the products of digestion for that food 
group. 

A

B

C

D

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 .

(Total for question = 3 marks) 

(2) 

(1) 
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Q15. 

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 .

(Total for question = 1 mark) 

(Total for question = 1 mark) 

(1) 

(1) 

 

Q16. 

Starch is a nutrient in food. 

Starch is a source of energy. 

Name the enzyme that breaks down starch. 

 

Why are enzymes called biological catalysts? 

A 
B 
C 
D 

because they slow down biological processes 
because they speed up biological processes 
because they denature biological processes 
because they stop biological processes 

 ............................................................................................................................................. 
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Q17. 
 
Figure 15 shows an enzyme and three substrates found in plant cells. 

(Total for question = 1 mark) 

(Total for question = 1 mark) 

(1) 

(1) 

 

Q18. 

State what is produced when proteins are digested. 

Figure 15 

The enzyme will only break down one of these substrates.

State the name of this enzyme. 

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

 ............................................................................................................................................. 
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Q19. 
 
Many cells contain an enzyme called catalase. 

Catalase breaks down hydrogen peroxide into water and oxygen. 

A scientist investigated the effect of hydrogen peroxide concentration on the time taken to 
produce 20 cm3 of oxygen. 
Figure 12 shows the equipment used. 

(1) 

(3) 

(i) State how the scientist could control the temperature of the flask. 

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

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

(ii) Explain why the temperature should be controlled in this investigation. 

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

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

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

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

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

............................................................................................................................................. 
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(iii) This investigation used five different concentrations of hydrogen peroxide. 
Figure 13 shows the results of this investigation. 

 
Complete the graph by plotting the points and drawing a line to show the trend in the 
data. 
The first point has been plotted for you. 

(2) 
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(iv) Describe the trend shown in the graph. 
Use data from the table in Figure 13 to support your answer. 

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

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

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

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

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

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

(Total for question = 9 marks) 

(3) 
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Q20. 
 
A student investigated the effect of enzyme concentration on the mass of product formed in 
one hour. 
Figure 6 shows the results of this investigation. 

(Total for question = 2 marks) 

 

Figure 6 

The ratio of enzyme concentration to the mass of product formed, using an enzyme 
concentration of 40 arbitrary units, is 1:1. 
Calculate the ratio of enzyme concentration to product formed when the enzyme 
concentration is 5 arbitrary units. 

(2) 

ratio ........................................................... 
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Q21. 
 
A student investigated the effect of enzyme concentration on the mass of product formed in 
one hour. 
Figure 6 shows the results of this investigation. 

(Total for question = 2 marks) 

(2) 

 

Figure 6 

Complete the graph by plotting the points and drawing a line to show the trend in the data. 

The first three points have been plotted for you. 
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Q22. 
 
A calorimeter can be used to measure the energy content of food. 

Figure 6 shows a simple calorimeter. 

(2) 

(i) Use words from the box to complete the sentences. 

 
The stirrer distributes heat evenly in the ........................................................... 
The calorimeter has a ........................................................... to prevent the loss of heat. 

(ii) This calorimeter was used to measure the energy content of a piece of cheese. 

Figure 7 shows some of the results. 

 
Calculate the energy content of this piece of cheese.
Use the equation 
energy in joules (J) = mass of water × 4.2 × temperature change 

(2) 

energy content of the piece of cheese = ........................................................... J 
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(iii) The same method was used to calculate the energy content of a different type of
cheese. 

The results are shown in Figure 8. 

 

Q23. 

Gregor Mendel used pea plants in plant breeding experiments. He discovered the basis of 
genetic inheritance. 
Peas contain small amounts of fat. 

Describe a test to identify fat. 

 
Explain one reason why the results are different for this type of cheese. 

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

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

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

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

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

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

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

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

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

(Total for question = 6 marks) 

(Total for question = 2 marks) 

(2) 

(2) 
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Q24. 
 
Describe the chemical test for starch. 

(Total for question = 2 marks) 

(Total for question = 2 marks) 

(2) 

 

Figure 6 

Describe the effect that enzyme concentration has on the mass of product formed. 

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

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

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

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

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

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

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

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

 

Q25. 

A student investigated the effect of enzyme concentration on the mass of product formed in 
one hour. 
Figure 6 shows the results of this investigation. 
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Q26. 

 

Crop plants provide a source of energy in the form of carbohydrates such as starch and 
sugars. 
(i) Describe the test to identify starch. 

(Total for question = 5 marks) 

(2) 

(2) 

(1) 

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

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

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

............................................................................................................................................. (ii)

The amount of energy in the sugars extracted from crop plants can be measured using 
the calorimeter shown in Figure 16. 

 

Figure 16 

Explain why the calorimeter has a lid. 

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

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

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

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

(iii) State why it is important to stir the water in the calorimeter. 

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

............................................................................................................................................. 
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Q27. 

 

Figure 3 shows the activity of the enzymes pepsin and trypsin at different pH levels. 

(Total for question = 7 marks) 

(4) 

(1) 

(2) 

 

(i) Describe the trend in the graph for the enzyme trypsin. 
Use data from the graph to support your answer. 

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

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

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

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

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

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

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

(ii) State the optimum pH for the enzyme pepsin. 

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

(iii) Pepsin only works effectively in the stomach. 

Describe the conditions in the stomach that allow pepsin to work effectively. 

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

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

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

............................................................................................................................................. 
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Q28. 
 
A student investigated the activity of a human enzyme at different temperatures.
The student measured the mass of product formed after 10 minutes at different 
temperatures. 
Figure 10 shows the results of this investigation. 

(Total for question = 4 marks) 

(2) 

(2) 

(i) Describe the trends shown in Figure 10. 

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

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

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

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

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

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

(ii) Explain the results obtained for temperatures from 40°C to 60°C. 

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

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

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

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

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

............................................................................................................................................. 
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Q29. 
 
Starch is a nutrient in food.
Starch is a source of energy.
The diagram shows equipment that can be used to measure the energy content of different 
foods. 

(Total for question = 6 marks) 

(6) 

 
Devise a method to compare the energy content of two foods using this equipment. 
Include details of how to control the variables. 

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

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

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

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

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

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

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

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

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

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

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

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

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

............................................................................................................................................. 
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Q30. 

 

* Figure 10 shows the rate of reaction for the enzyme pepsin at different temperatures. 

(Total for question = 6 marks) 

(6) 

Figure 10 

Explain why the rate of reaction is different at points A, B, C and D. 

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

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

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

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

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

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

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

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

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

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

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

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

............................................................................................................................................. 
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Q31. 
 
Figure 2 shows some information about the results of the test for reducing sugar. 

two

(Total for question = 3 marks) 

(1) 

(2) 

(ii) State 

 

conclusions that can be made from the data in Figure 3. 

 

A student wanted to compare the amount of reducing sugar in three types of biscuit. 

(i) Give one variable the student should control. 

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

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

Figure 3 shows the student's results. 

1 .......................................................................................................................................... 

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

2 .......................................................................................................................................... 

............................................................................................................................................. 
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Q32. 

Figure 2 shows the results of some food tests. 

(i) Give the letter of the food sample that contains fat. 

 

Q33. 

Name the product formed when the protein in boiled egg white is broken down. 

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

(ii) Give the letter of the food sample that contains reducing sugars and protein. 

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

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

(Total for question = 1 mark) 

(Total for question = 2 marks) 

(1) 

(1) 

(1) 
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Q34. 
 
Figure 8 shows how a student set up equipment to investigate the effect of pH on the action 
of the enzyme pepsin on boiled egg white. 

(1) 

(1) 

Figure 9 

(i) State the pH at which pepsin was most effective. 

Figure 8 

The length of egg white in each of the tubes was measured after 24 hours.

The results are shown in Figure 9. 

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

(ii) State how the pH of a solution can be measured. 

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

............................................................................................................................................. 
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(iii) The student noticed that the boiled egg white in some of the tubes also became thinner. 
Describe how the method could be improved to obtain a more accurate measure of how 
much boiled egg white was digested by the pepsin. 

(2) 
............................................................................................................................................. 

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

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

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

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

(Total for question = 4 marks) 
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Mark Scheme 
 
Q1. 
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Q2. 
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Q3. 

Q4. 
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Q5. 
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Q6. 

Q7. 
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Q8. 
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Q9. 

Q10. 
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Q11. 
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Q12. 

Q13. 
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Q14. 
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Q15. 

Q16. 
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Q17. 

Q18. 

Q19. 
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Q20. 

Q21. 
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Q22. 
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Q23. 

Q24. 

Q25. 
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Q26. 
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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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