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1 Which statements about the effect of all enzyme inhibitors are correct? 

1 

2 

3 

change the shape of the active site 

denature the enzyme 

reduce the rate of the enzyme-catalysed reaction 

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

2 The graphs show the rate of reaction of an enzyme-catalysed reaction. 

Which graph shows the effect of increasing the concentration of the substrate at two different 
concentrations of a competitive inhibitor? 

A

rate of
reaction

substrate
concentration

B

rate of
reaction

substrate
concentration

C

rate of
reaction

substrate
concentration

D

rate of
reaction

substrate
concentration

key
no inhibitor
low concentration of inhibitor
high concentration of inhibitor
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3 Which levels of protein structure are always involved when competitive and non-competitive 
inhibitors bind to enzymes? 

competitive non-competitive

A 

B 

C 

D 

primary, secondary and tertiary 

quaternary and tertiary 

secondary 

tertiary

secondary 

quaternary and tertiary 

primary and tertiary  

territary

4 Which statements are true about the optimum temperature of all enzymes? 

1 

2 

3 

It is the temperature at which the enzymes work best. 

It is the highest temperature at which the enzyme will work. 

It is between 35 °C and 40 °C. 

A 1,1,1, 21, B 2 and 3 only C 1 only D 3 only 

5 Some inhibitors of enzyme reactions bind to the enzyme-substrate complex. 

Which statements about this type of inhibition are correct? 

1 

2 

3 

4 

The active site changes shape. 

The inhibitor is non-competitive. 

The initial rate of reaction is reduced. 

The maximum rate of reaction (Vmax) stays the same. 

A 2, 3 and 4 B 1 and 2 C 1 and 3 D 2 and 3 only 

Save My Exams! – The Home of Revision  
For more awesome GCSE and A level resources, visit us at www.savemyexams.co.uk/ 

 



6 The enzyme DNA polymerase is used in DNA replication. This enzyme was extracted from 

bacteria living in natural hot water springs where the water temperature is between 85 °C and  

95 °C. 

Which graph would represent the relationship between temperature and the rate of DNA 
replication when catalysed by the enzyme from these bacteria? 

A 

rate of 
reaction 

B 

rate of 
reaction 

C 

rate of 
reaction 

60
temperature / °C

D 

rate of 
reaction 

6010
0 

10
0 

10
0 

10
0 

temperature / °C

60
temperature / °C

60
temperature / °C

7 The statements are about enzymes. 

1 

2 

3 

4 

They are globular proteins. 

They are formed in the smooth endoplasmic reticulum. 

They are only found attached to plasma membranes in the cell. 

They can be inhibited by competitive inhibitors. 

Which statements are correct for all enzymes? 

A 1 and 4 only B 2 and 4 only C 1, 2 and 3 only D 1, 2, 3 and 4 
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8 An unusual enzyme has been found in a tropical grass. 

• It catalyses the hydrolysis of the fungal polysaccharide, chitin, into amino sugars.

• It also inhibits the activity of an enzyme in locust guts which catalyses the digestion
of amylose.

What describes the actions of this unusual enzyme? 

reaction catalysed reaction inhibited 

A 

B 

C 

D 

hydrolysis of glycosidic bonds 

hydrolysis of glycosidic bonds 

hydrolysis of peptide bonds 

hydrolysis of peptide bonds 

condensation of glycosidic bonds 

hydrolysis of glycosidic bonds 

condensation of glycosidic bonds 

hydrolysis of glycosidic bonds 

9 An amino acid enters a cell and is then used to synthesise an enzyme secreted by the cell. 

What is the sequence of cell structures involved in the synthesis of the enzyme? 

first last

A endoplasmic 

reticulum 

Golgi 

apparatus 

ribosome exocytotic

vesicle 

B endoplasmic 

reticulum 

ribosome Golgi

apparatus 

cell surface 

membrane 

C ribosome endoplasmic 

reticulum 

Golgi 

apparatus 

exocytotic 

vesicle  

D ribosome Golgi

apparatus  

 endoplasmic 

reticulum 

cell surface 

membrane 
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10 The drug ritonavir is sometimes used in the treatment of HIV / AIDS. 

Ritonavir consists of three amino acids and is a competitive inhibitor of HIV protease. HIV causes 
this protease to be made inside human cells. 

Ritonavir produces many side effects as it interferes with many metabolic processes in human 
cells. 

Which statements about ritonavir are correct? 

1 

2 

3 

4 

Ritonavir has a shape complementary to the active site of HIV protease. 

Ritonavir will enter human cells directly through the lipid bilayer and not require any 
transport proteins. 

Ritonavir is likely to inhibit many of the enzymes of human cells. 

Complete hydrolysis of ritonavir would require the addition of three water molecules. 

A 1, 2 and 3 B 1 and 3 only C 2 and 4 D 33 a3 and 4

11 Which of the statements describe some roles of enzymes? 

1 

2 

3 

4 

catalyse the breakdown of larger molecules into smaller ones 

lower the activation energy required to start a reaction 

increase the number of collisions between molecules 

supply the activation energy required to start a reaction 

A 1 and 2 B 1 and 3 C 2 and 3 D 3 and 4 
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12 The graph shows the rate of activity of the enzyme sucrase plotted against the concentration of 
sucrose. 
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Why does the rate of enzyme activity remain constant from 80 – 90 g dm–3. 

A All the enzyme has been inhibited. 

B All the substrate has been used up. 

C The concentration of the enzyme is limiting the rate. 

D The concentration of the substrate is limiting the rate. 

13 Which graph represents the action of a non-competitive inhibitor? 

rate of
reaction

rate of
reaction

rate of
reaction

rate of
reaction

concentration of substrate concentration of substrate

concentration of substrate concentration of substrate

A B

C D

key

without inhibitor

with inhibitor

maximum maximum

maximum maximum
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14 Four students, 1, 2, 3 and 4, counted the number of bubbles of oxygen given off in a minute when 
investigating the effect of catalase from plant tissue on hydrogen peroxide. 

Each student repeated the experiment five times and calculated the mean number of bubbles per 
minute. 

Which have correctly calculated the mean? 

A 1 and 4 only 

B 2 and 3 only 

C 1,1, 1,1, 21, 

D 3 only 

15 The diagram shows a metabolic pathway. 

reactant
enzyme 1

substance X
enzyme 2

substance Y
enzyme 3

end product

What would be the effect of adding a small amount of a non-competitive inhibitor of enzyme 2? 

A Enzyme 2 would be partially denatured. 

B Substance X would increase in concentration. 

C Substance Y would no longer be formed. 

D The initial reactant would no longer be metabolised. 
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16 Two pairs of students each counted the number of bubbles of oxygen given off in a minute when 
investigating the effect of catalase from plant tissue on hydrogen peroxide. 

Each pair repeated the experiment five times and calculated the mean number of bubbles per 
minute. 

Which have correctly calculated the mean? 

A 1,1,1, 31,1, 3 and 4

B 1 and 4 only 

C 2 only 

D 3 only 

17 When investigating the rate of reaction of the enzyme lipase on the hydrolysis of triglycerides, the 
pH must be maintained at an optimum to prevent the lipase denaturing. 

What is the reason for this? 

A The addition of water molecules produced by hydrolysis increases pH. 

B The products of hydrolysis decrease the pH. 

C The products of hydrolysis increase the pH. 

D The removal of water molecules used in hydrolysis decreases pH. 
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18 The diagram shows a cell that produces protease enzymes. 

Which row is correct? 
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19 How does increasing substrate concentration affect the rate of an enzyme-catalysed reaction in 
the presence of a competitive inhibitor? 

A The rate of the reaction decreases. 

B The rate of the reaction decreases initially and then recovers. 

C The rate of the reaction increases. 

D The rate of the reaction is not affected. 

20 Four students investigated the effect of catalase on hydrogen peroxide. 

Each student started a digital clock at the beginning of the experiment and stopped the clock after 
25 bubbles had been counted. 

The time recorded on the digital clock is shown below. 
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21 The graph shows the progress of a reaction in the presence and absence of an enzyme. 

What is the activation energy of the reaction in the presence of the enzyme? 

progress of reaction 

energy 
level 

B

A

C

D
substrate 

product 

22 Catalase is an enzyme that catalyses the conversion of hydrogen peroxide into water and 
oxygen. 

Two students investigated the effect of enzyme concentration on the rate of reaction of the 
enzyme catalase. The students predicted their results would show the same trend. The graphs 
show the rates obtained by each student. 

initial
rate of
reaction
/ cm3 oxygen
min–1

enzyme concentration 

student 1 

initial
rate of
reaction
/ cm3 oxygen
min–1

enzyme concentration 

student 2 

Which statement explains the different trend shown by student 2’s results? 

A Student 2 included a competitive inhibitor in the investigation. 

B Student 2 performed the investigation at a higher temperature. 

C Student 2 performed the investigation at pH6 compared to pH8. 

D Student 2 used a lower concentration of substrate in the investigation. 
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23 Which graph represents the changes in concentration of a substrate and its product in the same 

enzyme-catalysed reaction? 

timetime

timetime

concentration concentration

concentration concentration
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C D

0

00

0

key
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24 The breakdown of hydrogen peroxide to water and oxygen is catalysed by the enzyme catalase. 

In an investigation into the effect of pH on the rate of reaction of catalase, potato cubes were 
added to hydrogen peroxide. 

Which dependent variable should be recorded? 

A the change in mass of the potato after a given time 

B the pH of the solution at regular time intervals 

C the number of potato cubes added at the start 

D the volume of oxygen given off at regular time intervals 

25 Which levels of protein structure can determine the specificity of an enzyme? 

1 primary 

 secondary 

 tertiary 

2

3

4 quaternary 

A 1, 2, 3 and 4 

B 1, 2 and 3 only 

C 1, 2 and 4 only 

D 3 and 4 only 

26 Some inhibitors of enzyme reactions bind to the enzyme / substrate complex. 

Which statements about this type of inhibition are correct? 

1 

2 

3 

4 

The active site changes shape. 

The inhibitor is non-competitive. 

The initial rate of reaction is reduced. 

The maximum rate of reaction (Vmax) is increased. 

A 1 and 2 only B 1 and 3 only C 2 and 3 only D 2, 3 and 4 only 
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27 The graph shows the activation energy of an enzyme-catalysed reaction and the same reaction 
without a catalyst. 

energy

reaction

reactants

products

X

Y

Z

Which of the following shows the activation energy of the uncatalysed reaction? 

A X + Y – Z B X + Z – Y C X + Y D Y + Z 

28 Which of the following statements are true of all enzymes? 

1 

2 

3 

4 

soluble in water 

catalyse the breakdown of large molecules into smaller molecules 

only have one active site 

have a quaternary structure 

A 1,1,1, 21,1, 2 and 3

B 2,2,2, 32,2, 3 and 4

C 1 only 

D 4 only 
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29 The graphs show the effects of temperature and pH on enzyme activity. 

rate of
reaction

rate of
reaction

Q

P

R

S

temperature pH

Which statement explains the enzyme activity at the point shown? 

A At P, hydrogen bonds are formed between enzyme and substrate. 

B At Q, the kinetic energy of enzyme and substrate is highest. 

C At R, peptide bonds in the enzyme begin to break. 

D At S, the enzyme is completely denatured. 
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30 An enzyme is completely denatured at 50 °C. A fixed concentration of this enzyme is added to a 
fixed concentration of its substrate. The time taken for completion of the reaction is measured at 
different temperatures. 

Which graph shows the results? 

time taken 
for completion 
of the reaction

10 20 30 40 50 60
temperature / °C

A

10 20 30 40 50 60
temperature / °C

B

10 20 30 40 50 60
temperature / °C

C

10 20 30 40 50 60
temperature / °C

D

time taken 
for completion 
of the reaction

time taken 
for completion 
of the reaction

time taken 
for completion 
of the reaction

31 The enzyme lysozyme secreted from tear glands forms deposits on contact lenses. 

Which ingredient would be effective in a contact lens cleaner for removing these deposits? 

A ethanol 

B lysosomes 

C pH buffers 

D proteases 
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32 When investigating the rate of reaction of the enzyme lipase on the hydrolysis of triglycerides, the 
pH must be maintained at an optimum to prevent the lipase denaturing. 

What is the reason for this? 

A The addition of water molecules produced by hydrolysis increases pH. 

B The products of hydrolysis decrease the pH. 

C The products of hydrolysis increase the pH. 

D The removal of water molecules used in hydrolysis decreases pH. 

33 Catalase was added to hydrogen peroxide solution. The volume of oxygen produced was 
measured at intervals. The results are shown on the graph. 

0 30 60 90 120 150 180

10
9
8
7
6
5
4
3
2
1

time / seconds

oxygen
produced /
cm3

What was the initial rate of reaction? 

−1 B 0.10 cm3
 s−1A 0.05 cm3

 s C 1.00 cm3
 s−1 D 10.0 cm3

 s−1
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34 A piece of mammalian tissue was homogenised and subjected to differential centrifugation to 
yield four subcellular fractions. The activity of four different types of enzyme, A, B, C and D, was 
investigated within each fraction. 

Which bar chart shows the results of investigating hydrolytic enzyme activity? 

activity

M NL R M R

A

NL

activity

B

activity

L NM R

D

activity

L NM R

C
key
fraction containing
L - lysosomes
M - mitochondria
N - nuclei
R - ribosomes

35 The curve X shows the activity of an enzyme at 20 °C. Curves A, B, C and D show the effect of 
different conditions on the activity of the enzyme. 

Which curve shows the effect of increasing the temperature by 10 °C and adding extra substrate? 

amount of
product

time

X
D

C

B

A
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36 Following a heart attack, the enzyme lactate dehydrogenase leaks into the blood plasma from 
damaged heart muscle. 

Which steps are required to obtain the best estimate of lactate dehydrogenase activity in a 
sample of blood plasma? 

sterilise blood 
plasma by 

heating 

incubate with 
substrate for 

lactate 
dehydrogenase 

incubate with 
lactate 

dehydrogenase 
inhibitor 

A � � �

B � � � 

key

�= step required 

C � � � �= step not required

D � � �

 

37 Which bonds are the last to break when an enzyme is heated? 

A disulphide 

B hydrogen 

C hydrophobic interactions 

D ionic 

38 During the production of apple juice, enzymes are used to break down the components of the cell 
walls. 

Which carbohydrate will be produced by this hydrolysis? 

A amylose 

B cellulose 

C α glucose 

D β glucose 
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39 The rate of enzyme catalysed reactions in human cells is regulated. 

Which of the following may be involved in such regulation? 

1 

2 

3 

a change in enzyme concentration 

a change in substrate concentration 

inhibition by the final product of the reaction 

A 1 only 

B 3 only 

C 1 and 2 only 

D 1,1,1, 21, 

40 Two enzyme experiments were carried out. The first, experiment X, was carried out at a constant 
temperature of 37 

oC. During the second experiment the temperature was increased from 37 

oC to 
80 

oC. 

Which graph shows the results? 

A B

C D

time time

time time

product 
concentration

product 
concentration

product 
concentration

product 
concentration

X

X X

X
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41 Which properties are characteristic of a non-competitive inhibitor of an enzyme? 

binding effect of adding more substrate 

A 

B 

C 

D 

at active site 

at active site 

not at active site 

not at active site 

reduces inhibition 

does not reduce inhibition 

reduces inhibition 

does not reduce inhibition 

42 The initial rate of a reaction catalysed by an enzyme was measured at various substrate 
concentrations. 

Which graph shows the effect of a low concentration of non-competitive inhibitor on the reaction? 

initial rate 
of reaction

substrate 
concentration

A B

C D

uninhibited reaction
inhibited reaction

key

initial rate 
of reaction

initial rate 
of reaction

initial rate 
of reaction

substrate 
concentration

substrate 
concentration

substrate 
concentration
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43 A piece of mammalian tissue was homogenised and subjected to differential centrifugation to 
yield four subcellular fractions. The activity within each fraction, of four different types of enzyme, 
A, B, C and D, was investigated. 

Which bar chart shows the results of investigating hydrolytic enzyme activity? 

activity

N M L R

A

activity

N M L R

B

activity

N M L R

C

activity

N M L R

D
key
N - nuclei
M - mitochondria
L - lysosomes
R - ribosomes

44 Which bonds are the last to break when an enzyme is heated? 

A disulphide 

B hydrogen 

C hydrophobic interactions 

D ionic 

45 During the development of the AIDS virus, a long polypeptide is hydrolysed by a protease 
enzyme, producing several smaller peptides. This viral enzyme is the target of new anti-AIDS 
drugs. 

Which feature is essential for the success of these drugs? 

A a complex structure that inhibits many types of viral enzyme 

B a molecule containing a heavy metal atom that is a non-competitive inhibitor of enzymes 

C a protein that can act as a competitive inhibitor of protease enzymes 

D a specific structure that inhibits only viral protease 
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46 A metabolic pathway is 

enzyme 1 enzyme 2 enzyme 3
reactant substance X substance Y end product

What would be the effect of adding a small amount of a non-competitive inhibitor of enzyme 2? 

A Enzyme 2 would be partially denatured. 

B Substance X would increase in concentration. 

C Substance Y would no longer be formed. 

D The initial reactant would no longer be metabolised. 

47 An enzyme is completely denatured at 50 °C. A fixed concentration of this enzyme is added to a
fixed concentration of its substrate. The time taken for completion of the reaction is measured at
different temperatures.

Which graph shows the results?

time taken
for completion
of the reaction

temperature / °C

A

10 20 30 40 50 60

time taken
for completion
of the reaction

temperature / °C

B

10 20 30 40 50 60

time taken
for completion
of the reaction

temperature / °C

C

10 20 30 40 50 60

time taken
for completion
of the reaction

temperature / °C

D

10 20 30 40 50 60
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48 Which properties are characteristic of a non-competitive inhibitor of an enzyme?

binding effect of adding more substrate

A

B

C

D

at active site

at active site

not at active site

not at active site

reduces inhibition

does not reduce inhibition

reduces inhibition

does not reduce inhibition

49 Why do large increases in the temperature or pH alter enzyme activity? 

1 

2 

3 

They change the three-dimensional shape of the enzyme. 

They disrupt hydrogen and ionic bonds in the enzyme. 

They increase hydrophobic interactions in the enzyme. 

A 1 and 2 B 1 and 3 C 2 and 3 D 1 only 

50 Ethylene glycol is a chemical used to prevent water from freezing. If ethylene glycol is swallowed 
accidentally, it is metabolised by an enzyme found in liver cells to produce a toxic product. 

The enzyme normally catalyses the oxidation of ethanol to a harmless product. 

People who have swallowed ethylene glycol are treated with large doses of ethanol. This 
prevents formation of a toxic product and allows the body to excrete the ethylene glycol. 

Which statement describes why this treatment works? 

A Ethanol binds near the active site on the enzyme, altering its shape. 

B Ethanol binds permanently to the active site of the enzyme, blocking it. 

C Ethanol changes the tertiary structure of the enzyme, denaturing it. 

D Ethanol is more likely to bind to the active site on the enzyme. 
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