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36 One control method to reduce the spread of malaria is to use an insecticide. It can be used to 
treat mosquito nets. 

 
Another control method is to completely cover areas of water with insoluble polystyrene balls that 
float on the surface. 

 
Using this information, what are the reasons for these control methods? 

 

 nets treated with insecticide polystyrene balls 

A kills all male mosquitoes 

 

prevents adult mosquitoes 

from laying eggs 

B kills all mosquitoes 

 

releases toxins that 

kill mosquito larvae 

C kills some mosquitoes 

 

restricts the breathing of 

the mosquito larvae 

D prevents mosquitoes 

from breeding 

reduces nutrient supply 

for mosquito larvae 

 
 
37 What is not an example of antibiotic action? 

A damage to cell surface membranes 

B prevention of protein synthesis 

C prevention of synthesis of new cell walls 

D stimulation of antibody production 
 
 
38 Which row correctly identifies the roles of B-lymphocytes and T-lymphocytes? 
 

 secrete antibodies secrete cytokines 
provide humoral 

response 

A B-lymphocytes T-lymphocytes B-lymphocytes 

B B-lymphocytes T-lymphocytes T-lymphocytes 

C T-lymphocytes B-lymphocytes B-lymphocytes 

D T-lymphocytes B-lymphocytes T-lymphocytes 
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39 A person’s blood group is determined by antigens present on the red blood cells. The table 
shows the antigens and antibodies in the blood of people with different blood groups. 

 

blood 
group 

antigens on red 
blood cells 

antibodies 
in plasma 

A A anti-B 

B B anti-A 

AB A and B neither 

O neither anti-A and anti-B 

 
During a blood transfusion, it is essential that the recipient’s blood does not contain antibodies to 
the donor’s blood. 

 
Which blood groups can be given to a person with blood group B? 

A A and B B AB and B C AB and O D B and O 
 
 
40 An enzyme hydrolyses the two heavy polypeptide chains of an antibody molecule. The hydrolysis 

occurs at the hinge region and breaks the antibody into three fragments. 
 

How many of these fragments are able to bind to antigens? 

A 0 B 1 C 2 D 3 
 
 



9700 Biology Paper 1 - Immunity
Topical questions | 189 questions

3. Question | 9700 Feb-March 2016 P1 V2 Q40

15 

© UCLES 2016 9700/12/F/M/16  

39 A person’s blood group is determined by antigens present on the red blood cells. The table 
shows the antigens and antibodies in the blood of people with different blood groups. 

 

blood 
group 

antigens on red 
blood cells 

antibodies 
in plasma 

A A anti-B 

B B anti-A 

AB A and B neither 

O neither anti-A and anti-B 

 
During a blood transfusion, it is essential that the recipient’s blood does not contain antibodies to 
the donor’s blood. 

 
Which blood groups can be given to a person with blood group B? 

A A and B B AB and B C AB and O D B and O 
 
 
40 An enzyme hydrolyses the two heavy polypeptide chains of an antibody molecule. The hydrolysis 

occurs at the hinge region and breaks the antibody into three fragments. 
 

How many of these fragments are able to bind to antigens? 

A 0 B 1 C 2 D 3 
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34 Which parts of the human gas exchange system may typically contain macrophages? 
 

 trachea bronchus bronchiole alveolus  

A � � � �  

B � � � � �= may contain macrophages 

C � � � � �= may not contain macrophages 

D � � � �  

 
 
35 An oxygen molecule diffuses from the air in an alveolus through cells to haemoglobin in a red 

blood cell. 
 

What is the minimum number of cell surface membranes through which this molecule must pass? 

A 2 B 3 C 4 D 5 
 
 
36 Which short-term effects of smoking are caused by carbon monoxide? 
 

1 formation of carboxyhaemoglobin 

2 increased risk of blood clotting 

3 narrowing the lumen of arteries 
 

A 1 and 2 B 1 and 3 C 2 and 3 D 1 only 
 
 
37 A person whose immune system is suppressed may become more susceptible to certain 

diseases. 

 Which disease will this person not become more susceptible to? 

A cholera 

B measles 

C sickle cell anaemia 

D TB 
 
 
38 Which disease is treated with drugs that have a similar molecular structure to DNA nucleotides? 

A cholera 

B HIV / AIDS 

C malaria 

D TB 
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39 Rabies is a viral disease which can be spread to humans by a bite from an infected animal. 
 

One method of treatment is to inject the patient with antibodies specific to the rabies virus. 
 

Which statements about this treatment are correct? 
 

1 The patient will have natural passive immunity to rabies. 

2 The injected antibodies will be broken down by the patient. 

3 The patient’s memory cells will be able to produce this antibody more rapidly in the 
future. 

4 The immunity provided will only be of short duration. 
 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
40 What are the functions of T-lymphocytes during an immune response? 
 

1 destroy infected body cells 

2 differentiate into memory cells 

3 secrete antibodies 
 

A 1 and 2 B 2 and 3 C 1 only D 3 only 
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39 Rabies is a viral disease which can be spread to humans by a bite from an infected animal. 
 

One method of treatment is to inject the patient with antibodies specific to the rabies virus. 
 

Which statements about this treatment are correct? 
 

1 The patient will have natural passive immunity to rabies. 

2 The injected antibodies will be broken down by the patient. 

3 The patient’s memory cells will be able to produce this antibody more rapidly in the 
future. 

4 The immunity provided will only be of short duration. 
 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
40 What are the functions of T-lymphocytes during an immune response? 
 

1 destroy infected body cells 

2 differentiate into memory cells 

3 secrete antibodies 
 

A 1 and 2 B 2 and 3 C 1 only D 3 only 
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37 The proportion of the local population who have malaria in area R is higher than the proportion in 
area S. 

 
Which factor causes this difference? 

A Area R has a more humid climate than area S. 

B Area R is nearer the equator than area S. 

C There is a higher population in area R than area S. 

D There is less sewage treatment in area R than area S. 
 
 
38 Which statement describes how passive natural immunity is obtained? 

A A vaccination containing dead microorganisms is given. 

B An immunisation containing specific antigens is given. 

C Antibodies are passed from mother to developing baby. 

D Antibodies from another individual are injected. 
 
 
39 What describes a non-specific immune response? 

A activation of killer T-lymphocytes by infected cells 

B cloning of B-lymphocytes to form plasma cells  

C ingestion of a bacterial cell by a neutrophil 

D presentation of antigens on the cell surface of macrophages 
 
 
40 What explains why monoclonal antibodies can be used to target cancer cells? 

A Cancer cells have different antigens from normal body cells. 

B Specific cancer drugs can be attached to the monoclonal antibody. 

C They are one type of a specific antibody that binds to an antigen. 

D They are secreted by hybridomas of cancer cells and B-lymphocytes. 
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37 The proportion of the local population who have malaria in area R is higher than the proportion in 
area S. 

 
Which factor causes this difference? 

A Area R has a more humid climate than area S. 

B Area R is nearer the equator than area S. 

C There is a higher population in area R than area S. 

D There is less sewage treatment in area R than area S. 
 
 
38 Which statement describes how passive natural immunity is obtained? 

A A vaccination containing dead microorganisms is given. 

B An immunisation containing specific antigens is given. 

C Antibodies are passed from mother to developing baby. 

D Antibodies from another individual are injected. 
 
 
39 What describes a non-specific immune response? 

A activation of killer T-lymphocytes by infected cells 

B cloning of B-lymphocytes to form plasma cells  

C ingestion of a bacterial cell by a neutrophil 

D presentation of antigens on the cell surface of macrophages 
 
 
40 What explains why monoclonal antibodies can be used to target cancer cells? 

A Cancer cells have different antigens from normal body cells. 

B Specific cancer drugs can be attached to the monoclonal antibody. 

C They are one type of a specific antibody that binds to an antigen. 

D They are secreted by hybridomas of cancer cells and B-lymphocytes. 
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37 The proportion of the local population who have malaria in area R is higher than the proportion in 
area S. 

 
Which factor causes this difference? 

A Area R has a more humid climate than area S. 

B Area R is nearer the equator than area S. 

C There is a higher population in area R than area S. 

D There is less sewage treatment in area R than area S. 
 
 
38 Which statement describes how passive natural immunity is obtained? 

A A vaccination containing dead microorganisms is given. 

B An immunisation containing specific antigens is given. 

C Antibodies are passed from mother to developing baby. 

D Antibodies from another individual are injected. 
 
 
39 What describes a non-specific immune response? 

A activation of killer T-lymphocytes by infected cells 

B cloning of B-lymphocytes to form plasma cells  

C ingestion of a bacterial cell by a neutrophil 

D presentation of antigens on the cell surface of macrophages 
 
 
40 What explains why monoclonal antibodies can be used to target cancer cells? 

A Cancer cells have different antigens from normal body cells. 

B Specific cancer drugs can be attached to the monoclonal antibody. 

C They are one type of a specific antibody that binds to an antigen. 

D They are secreted by hybridomas of cancer cells and B-lymphocytes. 
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39 The graph shows the antibody response when a person is injected first with antigen X and later 
with antigens X and Y. 

 
Which curve shows the primary response to antigen Y? 

 

A B

D C

antibody
concentration

time
antigen X
injected

antigen X and Y
injected  

 
 
40 Which row describes passive immunity? 
 

 
triggered by 
an antigen 

involves an 
immune 

response 

memory 
cells 

produced 

permanent 
protection 

 

A � � � � key 

B � � � � �= true 

C � � � � �= false 

D � � � �  
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39 The graph shows the antibody response when a person is injected first with antigen X and later 
with antigens X and Y. 

 
Which curve shows the primary response to antigen Y? 

 

A B

D C

antibody
concentration

time
antigen X
injected

antigen X and Y
injected  

 
 
40 Which row describes passive immunity? 
 

 
triggered by 
an antigen 

involves an 
immune 

response 

memory 
cells 

produced 

permanent 
protection 

 

A � � � � key 

B � � � � �= true 

C � � � � �= false 

D � � � �  
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35 In some cases where a person has lung disease, the partial pressure of oxygen in the pulmonary 
veins is less than the partial pressure of oxygen in the alveoli. 

 
What could explain the difference in partial pressure of oxygen? 

 
1 A high proportion of alveoli are collapsed and do not have enough alveolar 

capillaries. 

2 The partial pressure of oxygen in the pulmonary arteries is lower than in the alveolar 
air. 

3 The rate of diffusion of oxygen from the alveolar air to the surrounding alveolar 
capillaries is too slow. 

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

 
 
36 Why is it difficult to control the spread of malaria? 
 

1 Global air travel for commerce and tourism has increased. 

2 The mosquito vector rapidly evolves resistance to insecticides. 

3 The Plasmodium pathogen shows great antigenic variability. 

4 Civil unrest and poverty result in overcrowded living conditions. 
 

A 1, 2 and 3 B 1, 2 and 4 C 2 and 3 only D 3 only 
 
 
37 Which description gives the correct cause and transmission for TB, measles and HIV / AIDS? 
 

 
TB measles HIV / AIDS 

cause transmission cause transmission cause transmission

A bacteria 

 

airborne 

droplets 

virus 

 

airborne 

droplets 

virus 

 

bodily fluids 

 

B bacteria 

 

water 

borne 

bacteria 

 

airborne 

droplets 

protoctist 

 

insect vector 

 

C protoctist 

 

airborne 

droplets 

bacteria 

 

insect vector 

 

virus 

 

airborne 

droplets 

D virus bodily fluids protoctist bodily fluids bacteria bodily fluids 

 
 
38 What describes a function of a T-lymphocyte? 

A They are only found in blood and secrete cytokines in response to infection. 

B They can leave the blood and accumulate at sites of inflammation. 

C They can leave the blood and secrete cytotoxins when exposed to bacteria. 

D They circulate in the blood and always present antigens in response to infection. 
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39 A person’s blood group is determined by antigens present on the red blood cells.  
 

The table shows the antigens and antibodies in the blood of people with different blood groups. 
 

blood group antigens on red blood cells antibodies in plasma 

A A antibodies to B 

B B antibodies to A 

AB A and B neither 

O neither antibodies to A and B 

 
During a blood transfusion, it is essential that the recipient’s blood does not contain antibodies to 
the donor’s blood. 

Which blood group can be given to a person with blood group AB? 

A AB only 

B O only 

C B and A only 

D A, B, AB and O 
 
 
40 Which statement about immunity is correct? 

A Antibody donation, but not antibody production, occurs with artificial active and artificial 
passive immunity. 

B Artificial active immunity lasts for a greater length of time than natural passive immunity. 

C Natural active immunity provides a faster response to infection than artificial active immunity. 

D Recognition and binding by specific B-lymphocytes only occurs with natural immunity. 
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39 A person’s blood group is determined by antigens present on the red blood cells.  
 

The table shows the antigens and antibodies in the blood of people with different blood groups. 
 

blood group antigens on red blood cells antibodies in plasma 

A A antibodies to B 

B B antibodies to A 

AB A and B neither 

O neither antibodies to A and B 

 
During a blood transfusion, it is essential that the recipient’s blood does not contain antibodies to 
the donor’s blood. 

Which blood group can be given to a person with blood group AB? 

A AB only 

B O only 

C B and A only 

D A, B, AB and O 
 
 
40 Which statement about immunity is correct? 

A Antibody donation, but not antibody production, occurs with artificial active and artificial 
passive immunity. 

B Artificial active immunity lasts for a greater length of time than natural passive immunity. 

C Natural active immunity provides a faster response to infection than artificial active immunity. 

D Recognition and binding by specific B-lymphocytes only occurs with natural immunity. 
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38 Why is it difficult to control the spread of measles? 
 

1 Global air travel for commerce and tourism has increased. 

2 The virus that causes measles rapidly evolves resistance to antibiotics. 

3 The virus that causes measles shows great antigenic variability. 

4 Civil unrest and poverty result in overcrowded living conditions. 
 

A 1, 2 and 4 B 1, 2 and 3 C 1 and 4 only D 4 only 
 
 
39 The following are all responses made by cells of the immune system to a pathogen. 
 

1 mitosis 

2 bind to infected cell 

3 produce memory cells 

4 secrete antibodies 
 

Which of the responses is correct for β-lymphocytes? 

A 1, 2, 3 and 4 B 1, 2 and 4 only C 1 and 3 only D 2, 3 and 4 only 
 
 
40 What occurs when active immunity is artificially induced? 

A Non-self antibodies attack self antigens. 

B Non-self antigens attack self antibodies. 

C Self antibodies attack non-self antigens. 

D Self antigens attack non-self antibodies. 
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38 Why is it difficult to control the spread of measles? 
 

1 Global air travel for commerce and tourism has increased. 

2 The virus that causes measles rapidly evolves resistance to antibiotics. 

3 The virus that causes measles shows great antigenic variability. 

4 Civil unrest and poverty result in overcrowded living conditions. 
 

A 1, 2 and 4 B 1, 2 and 3 C 1 and 4 only D 4 only 
 
 
39 The following are all responses made by cells of the immune system to a pathogen. 
 

1 mitosis 

2 bind to infected cell 

3 produce memory cells 

4 secrete antibodies 
 

Which of the responses is correct for β-lymphocytes? 

A 1, 2, 3 and 4 B 1, 2 and 4 only C 1 and 3 only D 2, 3 and 4 only 
 
 
40 What occurs when active immunity is artificially induced? 

A Non-self antibodies attack self antigens. 

B Non-self antigens attack self antibodies. 

C Self antibodies attack non-self antigens. 

D Self antigens attack non-self antibodies. 
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35 Which row is correct? 
 

 disease pathogen method of infection 

A cholera bacterium food borne 

B malaria prokaryote insect bite 

C measles bacterium water borne 

D tuberculosis (TB) virus airborne 

 
 
36 What do pathogens of HIV / AIDS, malaria and TB have in common? 
 

 
they have a cell 

surface membrane 
they have 
genes 

they have 
ribosomes 

 

A � � � key 

B � � � � present in each causative agent 

C � � � � not present in each causative agent 

D � � �  

 
 
37 Which factor might have contributed to the spread of HIV / AIDS? 

A few clinics and hospitals 

B insufficient education 

C malnutrition 

D poor sanitation 
 
 
38 Which event will occur following antigen-antibody binding? 
 

A agglutination of bacteria to reduce their spread 

B decreased susceptibility to phagocytosis 

C more helper T cells are activated by the release of cytokines 

D more plasma cells are cloned to produce more antigens 
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39 Which statements about macrophages are correct? 
 

1 More are found in tissues such as the lungs, than in the blood. 

2 They have a role in antigen presentation. 

3 They can engulf pathogens, dust particles and damaged body cells. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
40 The graph shows the antibody concentration in blood following vaccination and a booster 

vaccination 28 days later. 
 

0 7 14 21 28 35 42 49 56

vaccination

63

booster
vaccination secondary

response

primary
response

time / days

antibody
concentration

 
 

Which statements about the changes in antibody concentration are correct? 
 

1 Antibody concentration falls after the primary response because antibodies are 
broken down and are no longer being produced. 

2 The secondary response is more rapid due to memory B cells produced from 
activated B cells in the primary response. 

3 The secondary response lasts longer than the primary response because memory B 
cells live longer than plasma B cells. 

 
A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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39 Which statements about macrophages are correct? 
 

1 More are found in tissues such as the lungs, than in the blood. 

2 They have a role in antigen presentation. 

3 They can engulf pathogens, dust particles and damaged body cells. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
40 The graph shows the antibody concentration in blood following vaccination and a booster 

vaccination 28 days later. 
 

0 7 14 21 28 35 42 49 56

vaccination
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time / days

antibody
concentration

 
 

Which statements about the changes in antibody concentration are correct? 
 

1 Antibody concentration falls after the primary response because antibodies are 
broken down and are no longer being produced. 

2 The secondary response is more rapid due to memory B cells produced from 
activated B cells in the primary response. 

3 The secondary response lasts longer than the primary response because memory B 
cells live longer than plasma B cells. 

 
A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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18 The cell surface membrane structure is described as a ‘fluid mosaic’.  

Which statement describes the ‘mosaic’ part of the cell surface membrane? 

A the different patterns that are obtained by the moving phospholipid molecules 

B the random distribution of cholesterol molecules within the phospholipid bilayer 

C the regular pattern produced by the phospholipid heads and membrane proteins 

D the scattering of the different proteins within the phospholipid bilayer 
 
 
19 The diagram shows two pathways, X and Y, through which molecules can diffuse across a cell 

surface membrane. 
 

X Y  
 

Which row correctly shows possible pathways for lipids, water and glucose? 
 

 lipids water glucose 

A X only X and Y Y only 

B X only Y only Y only 

C X and Y X only X and Y 

D X and Y X and Y X only 

 
 
20 Some stem cells divide and give rise to phagocytes. 
 

Where in the human body do these stem cells divide? 
 

1 blood 

2 bone marrow 

3 lymph nodes 
 

A 1, 2 and 3 B 1 and 3 only C 2 only D 3 only 
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38 The global mortality figures for some diseases in 2002 are shown in the table. 
 

cause of 
death 

millions of 
deaths 

percentage of 
all deaths 

HIV/AIDS 2.8 4.4 

TB 1.6 2.7 

malaria 1.3 2.2 

measles 0.6 1.1 

 
How many millions of people died from viral diseases listed in the table in 2002? 

 
A 2.2 B 3.4 C 3.8 D 4.4 

 
 
39 Which of the statements could describe both B-lymphocytes and T-lymphocytes? 
 

1 They contain specific protein receptors in their cell surface membranes. 

2 They differentiate into plasma cells. 

3 They divide by mitosis. 
 

A 1 and 3 B 1 only C 2 and 3 D 2 only 
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40 Two people, G and H, were each given an injection to protect them against a particular pathogen. 
 

One person was injected with antibodies. The other person was injected with a vaccine. 
 

The graph shows the concentrations of the antibody against this pathogen in the blood of the two 
people, G and H, over a period of 20 days following the injection. 

 
25

20

15

10

5

0
0 5 10

time / days

antibody 
concentration
/ arbitrary units

15 20

G H

time of injection  
 

Which row correctly describes the type of immunity shown by G and H? 
 

 G H 

A artificial active immunity artificial passive immunity 

B artificial passive immunity artificial active immunity 

C natural active immunity natural passive immunity 

D natural passive immunity artificial active immunity 
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38 Which identifies the tissues present in the trachea? 
 

cartilage cilia

goblet cells

A

B
D C

 
 
 
39 The global mortality figures for some diseases in 2002 are shown in the table. 
 

cause of 
death 

millions of 
deaths  

percentage 
of all deaths 

HIV / AIDS 2.8 4.4 

TB 1.6 2.7 

malaria 1.3 2.2 

measles 0.6 1.1 
 

How many millions of people died in 2002 from the bacterial diseases listed in the table? 

A 0.6 B 1.6 C 2.2 D 2.7 
 
 
40 B-lymphocytes and T-lymphocytes are often unable to respond to the antigens on pathogens that 

are intracellular parasites. 
 

What is the reason for this? 

A The antigens are constantly mutating. 

B The antigens can destroy the lymphocytes. 

C The lymphocytes do not encounter the antigens. 

D The lymphocytes do not recognise the antigens. 
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39 When a person is given a vaccination immunity to certain pathogens develops. 
 

Which of the effects of vaccination are correct? 
 

1 production of antibodies to protect against future infections 

2 results in artificial active immunity 

3 stimulation of appropriate lymphocytes 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
40 What is the first response by the immune system to a pathogen?   

A ingestion of the pathogen by phagocytes  

B production of antibodies  

C production of antigens 

D stimulation of B memory cells 
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39 The photomicrograph shows human blood, with three types of white cell labelled. 
 

R

S

T

 
 

Which row correctly identifies these white cells? 
 

 cell R cell S cell T 

A lymphocyte lymphocyte lymphocyte 

B lymphocyte phagocyte phagocyte 

C phagocyte lymphocyte phagocyte 

D phagocyte phagocyte lymphocyte 
 
 
40 A monoclonal antibody specific for a virus was produced. 
 

This antibody was treated with an enzyme to break the bonds between the variable and constant 
regions. 

 
The separated variable and constant regions were then added to cells infected with the virus. 

 
Which statements are correct? 

 
1 The constant regions would bind to different parts of the virus antigens. 

2 The viruses could be engulfed by phagocytes if they were present. 

3 The variable regions would all bind to the same part of the virus antigens. 
 

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

S

T

 
 

Which row correctly identifies these white cells? 
 

 cell R cell S cell T 

A lymphocyte lymphocyte lymphocyte 

B lymphocyte phagocyte phagocyte 

C phagocyte lymphocyte phagocyte 

D phagocyte phagocyte lymphocyte 
 
 
40 A monoclonal antibody specific for a virus was produced. 
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regions. 
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2 The viruses could be engulfed by phagocytes if they were present. 

3 The variable regions would all bind to the same part of the virus antigens. 
 

A 1 and 2 B 1 and 3 C 2 only D 3 only 
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34 What are short-term effects of nicotine on the cardiovascular system? 
 

1 constriction of small arteries 

2 increase in heart rate 

3 increase in blood pressure 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
35 What is correct for tuberculosis (TB)? 
 

virus
airborne

transmission

rash

B

D

A C

 
 
 
36 Which factors contribute to outbreaks of measles after natural disasters? 
 

1 contamination of drinking water with untreated sewage 

2 lack of effective vaccination coverage in the population before the disaster 

3 people living in overcrowded accommodation 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
37 Which of these statements explain why some vaccines can be taken by mouth but tuberculosis 

(TB) vaccine has to be injected? 

1 Macrophages present antigens in vaccines to stimulate an immune response. 

2 The TB antigens necessary to produce an immune response are proteins which 
would be digested in the stomach and small intestine. 

3 There are no B-lymphocytes and T-lymphocytes in the stomach. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 only 
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38 Which method of gaining immunity can be described as natural active immunity? 

A feeding on colostrum 

B inhaling the chicken pox virus 

C injection with antibodies 

D through the placenta 
 
 
39 Which statements about endocytosis are correct? 
 

1 It is part of phagocytosis. 

2 It is a passive process. 

3 Materials are taken into the cell. 

4 Vesicles form within the cytoplasm. 
 

A 1, 2 and 3 B 1, 2 and 4 C 1, 3 and 4 D 2, 3 and 4 
 
 
40 The statements refer to vaccination programmes for each of the diseases cholera, measles, 

smallpox and tuberculosis (TB). 
 

Which statement is correct for TB? 

A Most children are vaccinated before their first birthday. 

B The pathogen has not mutated or changed its antigens. 

C The pathogen lives in the intestine where antibodies cannot get to it. 

D The vaccine is not effective against some strains of the pathogen. 
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39 Which sequence of events occurs during an immune response? 
 

1 development of plasma cells 

2 mitosis of B-lymphocytes 

3 recognition of non-self antigens 

4 secretion of antibodies 
 

A 2 → 3 → 4 → 1 

B 2 → 4 → 3 → 1 

C 3 → 1 → 2 → 4 

D 3 → 2 → 1 → 4 
 
 
40 An influenza vaccine can be made by growing the viruses in chicken eggs. 
 

The viruses are extracted in liquid from the eggs and inactivated. The purified egg extract 
containing the viruses is then used as the vaccine. 

 
What is a side-effect of using this vaccine in some people? 

A An auto-immune condition could occur. 

B An immune response to egg antigens could occur. 

C The egg antigens could cause infections. 

D The influenza viruses could cause infections. 
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37 The antibiotic penicillin prevents the formation of cross-links between peptidoglycans during 
bacterial cell wall synthesis by blocking the enzyme transpeptidase. 

 
Which statements describe the action of penicillin on bacteria? 

 
1 It is an enzyme inhibitor. 

2 It weakens the bacterial cell wall. 

3 It will work at any stage during the bacterial life cycle. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
38 Which pathogens are spread by droplet infection? 
 

1 Mycobacterium tuberculosis 

2 Vibrio cholerae 

3 Morbillivirus 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
39 The flow diagram shows the events following activation of a T-lymphocyte by binding to antigens 

on an infected cell. 
 

T-lymphocyte

B-lymphocytes
activated

X Y

Z memory
cells

more
killer cells

helper cells killer cells

 
 

Which row correctly identifies X, Y and Z? 
 

 X Y Z 

A memory cells macrophages antibodies 

B memory cells memory cells plasma cells 

C neutrophils memory cells plasma cells 

D plasma cells neutrophil memory cells 
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40 Smallpox was eradicated from the human population by a worldwide preventative programme. 
 

Which type of immunity was triggered in people who were treated as part of this programme? 

A artificial active immunity 

B artificial passive immunity 

C natural active immunity 

D natural passive immunity 
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36 Which of these terms can be used to describe the role of mosquitoes in the transmission of 
malaria? 

 
1 malarial parasite 

2 pathogen 

3 vector 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 3 only 
 
 
37 Bacteria that infect skin wounds can become resistant to the antibiotic commonly used to kill 

them. 
 

Which statement explains how these bacteria could become resistant to the antibiotic? 

A Exposure to the antibiotic causes a change in the bacterial cell wall, preventing the antibiotic 
from working. 

B Other bacteria that normally protect the skin against infection are killed by the antibiotic, 
allowing the infectious bacteria to survive. 

C Random mutations in DNA allow some of the bacteria to survive in the presence of the 
antibiotic. 

D The antibiotic causes the bacterial DNA to mutate, allowing the bacteria to survive in the 
presence of the antibiotic. 

 
 
38 Some children are born with severe combined immunodeficiency (SCID). 
 
 Children with this inherited disease do not normally have any T-lymphocytes and suffer from 

many infectious diseases. 
 

How may these children be cured from SCID? 

A transfusion of antibodies 

B treatment with stem cells 

C use of different antibiotics 

D vaccination against all diseases 
 
 
39 The hybridoma method is used for the production of monoclonal antibodies. 
 

Which two types of cell are used in this method? 

A stem cell and B-lymphocyte 

B stem cell and T-lymphocyte 

C tumour cell and B-lymphocyte 

D tumour cell and T-lymphocyte 
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40 A vaccine is used to create artificial active immunity. After being given a vaccine, it will take a 
period of time before a person develops long-term immunity against the disease. 

 
Which statement about this period of time explains this delay? 

A No memory cells have been produced from B-lymphocytes. 

B No plasma cells have been produced from B-lymphocytes. 

C The primary immune response has not produced enough antibodies. 

D The secondary immune response has not produced enough antibodies. 
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37 Some animals have genes that code for small peptides called cathelicidins. These peptides kill a 
wide range of bacteria by attaching to lipids in bacterial membranes, so weakening or disrupting 
them. 

 
Scientists have produced a synthetic version of the cathelicidin that kills bacteria that are 
resistant to a number of antibiotics such as tetracycline. 

 
Which pair of statements explain how this synthetic cathelicidin might help with the problem of 
antibiotic resistance? 

 
1 It is synthetic so bacteria can never become resistant to it. 

2 It could be used instead of tetracycline, allowing tetracycline resistance to be 
reduced. 

3 The only way a bacterium could develop resistance to it is by altering all the lipids in 
its membranes. 

4 It could be used to kill multidrug-resistant strains of bacteria for which there is no 
effective antibiotic. 

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

 
 
38 Hybridomas are used as a basis for the production of large numbers of monoclonal antibodies. 
 

Which statement describes how hybridomas are made? 

A fusing activated T-lymphocytes with cancer cells 

B fusing B-lymphocytes with cancer cells 

C fusing memory cells with cancer cells 

D fusing T-lymphocytes with cancer cells 
 
 
39 Which statement about the properties of the antigen binding sites in antibody molecules is 

correct? 

A They are located on the light chains only. 

B They have a hinge region to give flexibility for different antigens. 

C They have binding sites for receptors on phagocytes. 

D They have variable amino acid sequences for different antigens. 
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40 The statements describe ways in which different types of monoclonal antibodies can work. 
 

1 binding to proteins on cell surfaces and triggering the immune system 

2 blocking molecules on cell surfaces that inhibit T-cells 

3 blocking cell signalling receptors that trigger cell division 

4 blocking cell signalling receptors that trigger the immune response 
 

Which types of monoclonal antibody could be used to treat cancer? 

A 1, 2, 3 and 4 

B 1, 2 and 3 only 

C 1 and 4 only 

D 2, 3 and 4 only 
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34 Which of these structures contain cartilage and cilia? 

1 bronchi 

2 bronchioles 

3 trachea 
 

A 1, 2 and 3  B 1 and 2 only C 1 and 3 only D 3 only 
 
 
35 What correctly describes the effect of carcinogens on lung tissue that causes a tumour to 

develop? 

A Cells in damaged alveoli walls divide more rapidly to replace damaged areas. 

B Cilia are paralysed and mucus accumulates in the lungs causing DNA to change. 

C DNA changes, causing bronchial epithelial cells to divide by mitosis in an uncontrolled way. 

D Haemoglobin carries less oxygen, causing bronchial cells to divide by mitosis in an 
uncontrolled way. 

 
 
36 Which row identifies both the type of pathogen that causes cholera and the way in which cholera 

is transmitted from person to person? 
 

 type of pathogen method of transmission 

A 
 

bacteria 
 

drinking water contaminated 
with the pathogen 

B 
 

bacteria 
 

inhaling water droplets 
contaminated with the pathogen 

C 
 

virus 
 

drinking water contaminated 
with the pathogen 

D 
 

virus 
 

inhaling water droplets 
contaminated with the pathogen 

 
 
37 Why do people with HIV/AIDS have a higher occurrence of malaria than people without 

HIV/AIDS? 

A HIV/AIDS and malaria are both diseases where the pathogen travels in blood. 

B HIV/AIDS and malaria are both transmitted in blood. 

C HIV/AIDS infects T-lymphocytes which are used by the malaria pathogen. 

D HIV/AIDS suppresses the immune response to the malaria pathogen. 
 
 
38 How many variable regions are there on a typical Y-shaped antibody molecule? 

A 2  B 3 C 4 D 6 
 
 

42. Question | 9700 May-June 2018 P1 V2 Q39 15 

© UCLES 2018 9700/12/M/J/18  

39 Where are antigens found? 
 

 on the surface of 
pathogen 

on the surface of 
macrophage 

 

A   key 

B   = antigens found 

C   = antigens not found 

D    
 
 
40 When an organ is transplanted from one person to another, rejection of the non-self organ must 

be avoided. At the same time, the immune system of the recipient must be maintained to prevent 
death from infections. 

 
What prevents rejection of the transplanted organ? 

A continued activity of B-lymphocytes 

B natural active immunity 

C natural passive immunity 

D suppression of T-lymphocyte activity 
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36 Blood tests on people who regularly smoke cigarettes show that approximately 5% of their 
haemoglobin carries carbon monoxide. 

 
People who smoke e-cigarettes inhale a vapour with no carbon monoxide. A person who smokes 
cigarettes regularly, switches to e-cigarettes and a blood test is carried out after a month. 

 
Which chemical in the blood would be found in a lower concentration in this blood test? 

A carbaminohaemoglobin 

B carbonic anhydrase 

C carboxyhaemoglobin 

D hydrogencarbonate ions 
 
 
37 Emphysema is a type of chronic obstructive pulmonary disease, COPD. People with emphysema 

have a very low level of a plasma protein which inhibits the enzyme elastase. 
 

Elastase breaks down the elastic fibres in the bronchioles and alveoli. 
 

Which are effects of the low levels of inhibitor in people with emphysema? 
 

1 alveoli do not stretch and recoil properly during inhalation and exhalation 

2 blood is poorly oxygenated resulting in a rapid breathing rate 

3 bronchioles collapse during exhalation trapping air in the alveoli 
 

A 1, 2 and 3 B 1 and 3 only C 1 only D 2 and 3 only 
 
 
38 Some antibiotics work by binding to ribosomes. 
 

Which statement explains why these antibiotics kill bacteria cells but do not kill most human 
cells? 

A mRNA in bacteria is formed in the cytoplasm from naked DNA. 

B The antibiotics cannot pass through human cell membranes. 

C The codes used for amino acids in bacteria are different from those used by humans. 

D The ribosomes of bacteria have a different structure from those of humans. 
 
 
39 Where are antigens found? 
 

 on the surface 
of pathogen 

on the surface 
of macrophage in blood plasma

 

A    key 

B    = antigens found 

C    = antigens not found 

D     
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40 The diagram allows the identification of different types of immunity. 
 

acquired by fetus from
the maternal circulation

across the placenta

acquired by injection
of antibodies into
the bloodstream

acquired as a result
of infection by a

pathogen
2

acquired by injection
of an attenuated

pathogen
3

short term
1

immunity

long term

 
 

Which row correctly identifies the types of immunity labelled 1, 2 and 3? 
 

 1 2 3 

A active artificial natural 

B active natural artificial 

C passive artificial natural 

D passive natural artificial 
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35 Which flow diagram correctly describes the effect of tar entering the lungs? 
 

A 
carcinogens 
come into 

contact with 
DNA 

→ mutation 
occurs → uncontrolled 

cell division 

 

B 
goblet cells 

secrete more 
mucus 

→ 

mucus 
accumulates 

causing 
infection 

→
phagocytes 
attracted by 
inflammation 

 

C 
mucus 

accumulates 
causing infection 

→ 
phagocytes 
attracted by 
inflammation 

→
elastase 

destroys the 
alveolar walls 

 

D mutation occurs → 
phagocytes 
attracted by 
inflammation 

→
causes 

irritation and 
coughing 

 
 
36 Which list contains only infectious diseases? 

A cholera, HIV / AIDS, lung cancer and malaria 

B cholera, malaria, tuberculosis (TB) and sickle cell anaemia 

C HIV / AIDS, malaria, measles and tuberculosis (TB) 

D lung cancer, measles, sickle cell anaemia and tuberculosis (TB) 
 
 
37 Which disease is caused by a eukaryote? 

A cholera 

B malaria 

C measles 

D smallpox 
 
 
38 A vaccine is available against most common strains of the influenza virus. 
 

The virus that causes influenza often undergoes mutation in the gene coding for its antigenic 
protein. 

 
Which statements explain why vaccinated people are not immune to a mutated influenza virus? 

 
1 They will not have primary immune response to the mutated antigen. 

2 They will not have a secondary immune response to the mutated antigen. 

3 Their memory cells do not recognise the mutated antigen. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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39 Which statements correctly describe lymphocytes? 
 

1 Each B-lymphocyte has the ability to make several types of antibody molecules. 

2 Some B-lymphocytes and T-lymphocytes become memory cells. 

3 Plasma cells secrete antibodies into the blood plasma. 

4 Some T-lymphocytes stimulate macrophages to kill infected cells. 
 

A 1, 2, 3 and 4 

B 1, 2 and 3 only 

C 1 and 4 only 

D 2, 3 and 4 only 
 
 
40 Addison’s disease can occur when antibodies are produced in response to an enzyme found in 

some organs of the body. 
 

Which statements correctly describe Addison’s disease? 
 

1 It is a non-infectious disease. 

2 It is a type of auto-immune disease. 

3 Antibodies are produced against a self-antigen. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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39 Which statements correctly describe lymphocytes? 
 

1 Each B-lymphocyte has the ability to make several types of antibody molecules. 

2 Some B-lymphocytes and T-lymphocytes become memory cells. 

3 Plasma cells secrete antibodies into the blood plasma. 

4 Some T-lymphocytes stimulate macrophages to kill infected cells. 
 

A 1, 2, 3 and 4 

B 1, 2 and 3 only 

C 1 and 4 only 

D 2, 3 and 4 only 
 
 
40 Addison’s disease can occur when antibodies are produced in response to an enzyme found in 

some organs of the body. 
 

Which statements correctly describe Addison’s disease? 
 

1 It is a non-infectious disease. 

2 It is a type of auto-immune disease. 

3 Antibodies are produced against a self-antigen. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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37 The antibiotic tetracycline binds to the small subunit of bacterial ribosomes, stopping protein 
synthesis. 

 
Bacteria have become resistant to tetracycline due to the effect of mutations. 

 
Which effect could produce resistance to tetracycline? 

A preventing tetracycline from binding to the bacterial cell wall 

B preventing tetracycline from entering the bacterial cell 

C preventing tetracycline from inhibiting transcription 

D preventing the production of tetracycline by ribosomes 
 
 
38 Where are antigens found? 
 

 on the surface  
of macrophages in blood plasma 

 

A   key 

B   = antigens found 

C   = antigens not found 

D    
 
 
39 The graph shows how the body reacts following exposure to an antigen for the first and second 

time. 
 

concentration

of antibody

time

second

exposure

first

exposure

 
 

What is the direct cause of the increase in antibody production after the second exposure to 
antigens? 

A B-memory cells 

B macrophages 

C plasma cells 

D T-memory cells 
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37 The antibiotic tetracycline binds to the small subunit of bacterial ribosomes, stopping protein 
synthesis. 

 
Bacteria have become resistant to tetracycline due to the effect of mutations. 

 
Which effect could produce resistance to tetracycline? 

A preventing tetracycline from binding to the bacterial cell wall 

B preventing tetracycline from entering the bacterial cell 

C preventing tetracycline from inhibiting transcription 

D preventing the production of tetracycline by ribosomes 
 
 
38 Where are antigens found? 
 

 on the surface  
of macrophages in blood plasma 

 

A   key 

B   = antigens found 

C   = antigens not found 

D    
 
 
39 The graph shows how the body reacts following exposure to an antigen for the first and second 

time. 
 

concentration

of antibody

time

second

exposure

first

exposure

 
 

What is the direct cause of the increase in antibody production after the second exposure to 
antigens? 

A B-memory cells 

B macrophages 

C plasma cells 

D T-memory cells 
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40 Why has it proved difficult to develop an effective vaccine against malaria? 

A Mosquitoes have many stages in their life cycles. 

B The human immune system does not recognise the antigens of the parasite. 

C The parasites can only be attacked when outside the liver cells and red blood cells. 

D Vaccines are rapidly broken down by proteases in the stomach. 
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36 Which diseases cannot be treated with antibiotics? 
 

1 cholera 

2 HIV/AIDS 

3 measles 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
37 A West African country introduced a measles vaccination during a measles epidemic. 
 

Later, it was realised that vaccinated children were more likely to survive childhood than 
unvaccinated children, even when there were no measles epidemics. 

 
The vaccine had given the children some protection against other pathogenic infections. 

 
Which statement could account for this extra protection? 

A B-lymphocytes produced memory cells which gave the children passive immunity to these 
infections. 

B Memory cells produced plasma cells which secreted anti-measles antibodies that bound to 
antigens that closely resembled measles antigens. 

C Memory cells produced plasma cells which secreted anti-measles antibodies that bound to 
any antigen. 

D T-lymphocytes produced memory cells which gave the children natural immunity against 
these other infections. 
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38 Which graph shows the changes in antibody concentration following a second exposure to the 
same infection? 
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39 Where are antigens found? 
 

 on surface 
of pathogen 

in blood 
plasma 

 

A   key 

B   = antigens found 

C   = antigens not found 

D    
 
 
40 Whooping cough is a highly infectious disease of the gas exchange system, caused by the 

bacterium Bordetella pertussis. 
 

Which method provides protection to infants against whooping cough and reduces the chance of 
developing this disease later in life? 

A a short course of more than one type of antibiotic 

B a six month course of one type of antibiotic 

C injections of antibody specific to Bordetella pertussis 

D injections of dead Bordetella pertussis bacteria 
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39 Where are antigens found? 
 

 on surface 
of pathogen 

in blood 
plasma 

 

A   key 

B   = antigens found 

C   = antigens not found 

D    
 
 
40 Whooping cough is a highly infectious disease of the gas exchange system, caused by the 

bacterium Bordetella pertussis. 
 

Which method provides protection to infants against whooping cough and reduces the chance of 
developing this disease later in life? 

A a short course of more than one type of antibiotic 

B a six month course of one type of antibiotic 

C injections of antibody specific to Bordetella pertussis 

D injections of dead Bordetella pertussis bacteria 
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28 The photomicrograph shows a section through a structure found in mammals viewed using a light 
microscope. 

 

W

×60  
 

What are the main components of layer W? 

A collagen fibres only 

B elastic fibres and collagen fibres 

C smooth muscle and elastic fibres 

D squamous epithelial cells forming an endothelium 
 
 
29 Which row correctly identifies the locations in which a type of molecule or cell can be present? 
 

 type of molecule or cell blood lymph tissue 
fluid 

 

A antigens    key 

B glucose    = can be present 

C lymphocyte    = cannot be present 

D neutrophil     
 
 
30 Which statements about the formation of haemoglobinic acid are correct? 
 

1 It is linked to the action of carbonic anhydrase. 

2 It prevents blood from becoming too acidic by removing excess hydrogen ions. 

3 It can only occur when oxygen associates with haemoglobin. 
 

A 1, 2 and 3 B 1 and 2 only C 1 only D 2 and 3 only 
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37 What explains why most viruses that cause diseases in humans are unaffected by antibiotics? 

A Viral antigens do not bind to antibiotics. 

B Viral nucleic acids are protected by a protein coat. 

C Viruses contain no ribosomes or mRNA. 

D Viruses reproduce inside living eukaryotic cells. 
 
 
38 Why does the white blood cell count increase in people with leukaemia? 

A More antibodies are required so there are more B-lymphocytes. 

B More lymphocytes are produced in bone marrow. 

C More memory cells are produced in plasma. 

D More T-lymphocytes are required to stimulate the immune system. 
 
 
39 Where are antibodies found during an immune response? 
 

 on the surface 
of pathogens 

on the surface 
of memory cells

 

A   key 

B   = antibodies found 

C   = antibodies not found 

D    
 
 



9700 Biology Paper 1 - Immunity
Topical questions | 189 questions

58. Question | 9700 Feb-March 2019 P1 V2 Q39

15 

© UCLES 2019 9700/12/F/M/19 [Turn over 

37 What explains why most viruses that cause diseases in humans are unaffected by antibiotics? 

A Viral antigens do not bind to antibiotics. 

B Viral nucleic acids are protected by a protein coat. 

C Viruses contain no ribosomes or mRNA. 

D Viruses reproduce inside living eukaryotic cells. 
 
 
38 Why does the white blood cell count increase in people with leukaemia? 

A More antibodies are required so there are more B-lymphocytes. 

B More lymphocytes are produced in bone marrow. 

C More memory cells are produced in plasma. 

D More T-lymphocytes are required to stimulate the immune system. 
 
 
39 Where are antibodies found during an immune response? 
 

 on the surface 
of pathogens 

on the surface 
of memory cells

 

A   key 

B   = antibodies found 

C   = antibodies not found 

D    
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40 The graph shows the changes that occur in the concentration of antibodies in the blood of a baby 
before birth and during the first few months after birth. 

 

0 2 4 6 8 10 12 14 16

time / months

birth

total antibodies

antibodies
made by baby

antibodies
from mother

concentration
of antibodies
in blood of
baby

 
 

Which description about the changes in immunity during the first few months after birth is correct? 

A active artificial immunity decreases, active natural immunity increases 

B active natural immunity decreases, active artificial immunity increases 

C passive artificial immunity decreases, active natural immunity increases 

D passive natural immunity decreases, active natural immunity increases 
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38 Which row is correct for each disease? 
 

 cholera HIV / AIDS malaria measles 

A 
 
 

caused by a 
bacterium 

 

can be transmitted 
in breast milk 

and across placenta 

eradication 
programme 

unsuccessful 

caused by 
a virus 

 

B 
 
 

eating raw 
shellfish can be 

a source of infection 

may be carried 
by a vector 

 

carried by male 
Anopheles 
mosquitoes 

can cause 
blindness 

 

C 
 

air borne 
infection 

caused by 
a retrovirus 

causative agent is a 
eukaryote 

symptoms usually 
include a rash 

D 
 
 

can be caught by 
swimming in 

contaminated water 

causes reduction 
in number of 

T-lymphocytes 

mainly kills children 
under five years 

 

no effective 
vaccination available 

 
 
 
39 Which statements describe myasthenia gravis? 
 

1 Antibodies attack proteins within the body. 

2 T-lymphocytes are involved in an inflammatory response. 

3 The immune system blocks receptors at the neuromuscular junction. 

4 The immune system attacks the central nervous system. 
 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
40 Which row shows the cells that are able to divide continuously and are involved in monoclonal 

antibody production? 
 

 cancer cells 
mouse 

B-lymphocyte 
plasma cells 

hybridoma 
cells  

A    key 

B    = correct 

C    = not correct 

D     
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38 Which row is correct for each disease? 
 

 cholera HIV / AIDS malaria measles 

A 
 
 

caused by a 
bacterium 

 

can be transmitted 
in breast milk 

and across placenta 

eradication 
programme 

unsuccessful 

caused by 
a virus 

 

B 
 
 

eating raw 
shellfish can be 

a source of infection 

may be carried 
by a vector 

 

carried by male 
Anopheles 
mosquitoes 

can cause 
blindness 

 

C 
 

air borne 
infection 

caused by 
a retrovirus 

causative agent is a 
eukaryote 

symptoms usually 
include a rash 

D 
 
 

can be caught by 
swimming in 

contaminated water 

causes reduction 
in number of 

T-lymphocytes 

mainly kills children 
under five years 

 

no effective 
vaccination available 

 
 
 
39 Which statements describe myasthenia gravis? 
 

1 Antibodies attack proteins within the body. 

2 T-lymphocytes are involved in an inflammatory response. 

3 The immune system blocks receptors at the neuromuscular junction. 

4 The immune system attacks the central nervous system. 
 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
40 Which row shows the cells that are able to divide continuously and are involved in monoclonal 

antibody production? 
 

 cancer cells 
mouse 

B-lymphocyte 
plasma cells 

hybridoma 
cells  

A    key 

B    = correct 

C    = not correct 

D     
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36 The following advice was given to a person travelling to a country where there had been an 
outbreak of an infectious disease. 

 
● cook food well and eat it hot 

● peel fruit and vegetables 

● drink only cool, boiled water 

● wash hands often with soap and cool, boiled water 
 

Which infectious disease would this advice help to protect against? 

A cholera 

B malaria 

C measles 

D tuberculosis 
 
 
37 What is a social factor that affects the spread of malaria? 
 

A an increase in drug resistant forms of malaria 

B climate change 

C difficulty in producing a vaccine 

D migration of people because of wars 
 
 
38 Which are specific immune responses? 
 

1 phagocytosis 

2 production of antibodies 

3 production of memory cells 
 

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

 
 
39 Newborn babies have natural passive immunity. 
 

What is correct for this type of immunity? 
 

 immunity is 
temporary 

antibodies are 
broken down  

A   key 

B   = correct 

C   = not correct 

D    
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36 The following advice was given to a person travelling to a country where there had been an 
outbreak of an infectious disease. 

 
● cook food well and eat it hot 

● peel fruit and vegetables 

● drink only cool, boiled water 

● wash hands often with soap and cool, boiled water 
 

Which infectious disease would this advice help to protect against? 

A cholera 

B malaria 

C measles 

D tuberculosis 
 
 
37 What is a social factor that affects the spread of malaria? 
 

A an increase in drug resistant forms of malaria 

B climate change 

C difficulty in producing a vaccine 

D migration of people because of wars 
 
 
38 Which are specific immune responses? 
 

1 phagocytosis 

2 production of antibodies 

3 production of memory cells 
 

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

 
 
39 Newborn babies have natural passive immunity. 
 

What is correct for this type of immunity? 
 

 immunity is 
temporary 

antibodies are 
broken down  

A   key 

B   = correct 

C   = not correct 

D    
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40 The diagrams show three different types of antibody structure. 
 

IgG IgA IgM  
 

Which row is correct? 
 

 IgG IgA IgM 

A 
 

one binding site for 
an antigen molecule 

two light chains 
 

two heavy chains 
 

B 
 

two heavy chains 
 

four binding sites 
for antigen molecules 

five hinge regions 
 

C 
 

two hinge regions 
 

four heavy chains 
 

five light chains 
 

D 
 

two light chains 
 

four hinge regions 
 

ten binding sites 
for antigen molecules 
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39 Growth factors are chemicals that stimulate a cell to divide. 
 

Growth factors are transported around the body in the blood, and they attach to cells that have 
complementary growth factor receptors on their surface. 

 
Some cells have too many growth factor receptors on their surface and so the cells continue to 
divide, forming a tumour. 

 
Trastuzumab is used as a treatment for some cancers. 

 
Trastuzumab works by binding to a specific growth factor receptor on a tumour cell. This stops 
the cell dividing and the cell dies. 

 
What is trastuzumab? 

A a monoclonal antibody 

B a vaccine 

C an antibiotic 

D an enzyme inhibitor 
 
 
40 What describes artificial active immunity? 

A protection against a pathogen by an injection of antibodies 

B protection against a pathogen by drinking colostrum containing antibodies 

C stimulation of lymphocytes by antigens contained in a vaccine 

D stimulation of lymphocytes by antigens on the surface of invading pathogens  
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39 Growth factors are chemicals that stimulate a cell to divide. 
 

Growth factors are transported around the body in the blood, and they attach to cells that have 
complementary growth factor receptors on their surface. 

 
Some cells have too many growth factor receptors on their surface and so the cells continue to 
divide, forming a tumour. 

 
Trastuzumab is used as a treatment for some cancers. 

 
Trastuzumab works by binding to a specific growth factor receptor on a tumour cell. This stops 
the cell dividing and the cell dies. 

 
What is trastuzumab? 

A a monoclonal antibody 

B a vaccine 

C an antibiotic 

D an enzyme inhibitor 
 
 
40 What describes artificial active immunity? 

A protection against a pathogen by an injection of antibodies 

B protection against a pathogen by drinking colostrum containing antibodies 

C stimulation of lymphocytes by antigens contained in a vaccine 

D stimulation of lymphocytes by antigens on the surface of invading pathogens  
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38 The graph shows the amount of antibody produced in response to an antigen. 
 

concentration
of antibody

in the blood

first exposure to an antigen
time in days

0 10 20 30 40

 
 

From the graph, which statement is correct? 

A It takes 25 days to achieve active immunity. 

B Memory cells for this antigen are present in the body within 20 days. 

C T-helper lymphocytes are activated on day 12. 

D The second exposure to the antigen occurred on day 25. 
 
 
39 Which sequence summarises the hybridoma method for the production of monoclonal 

antibodies? 
 

A  B  C  D 

inject mammal 
with antibodies  inject mammal 

with antibodies  inject mammal 
with antigens  inject mammal 

with antigens 
↓  ↓  ↓  ↓ 

harvest 
antibodies 
from blood 

 
harvest 

B-lymphocytes 
from spleen 

 
harvest 

antibodies 
from blood 

 
harvest 

B-lymphocytes 
from spleen 

↓  ↓  ↓  ↓ 
test for 

wanted antibody  fuse with 
cancer cells  test for 

wanted antibody  fuse with 
cancer cells 

↓  ↓  ↓  ↓ 
fuse with 

cancer cells  test for 
wanted antibody  fuse with 

cancer cells  test for 
wanted antibody 

↓  ↓  ↓  ↓ 
large scale 

culture  large scale 
culture  large scale 

culture  large scale 
culture 
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38 The graph shows the amount of antibody produced in response to an antigen. 
 

concentration
of antibody

in the blood

first exposure to an antigen
time in days

0 10 20 30 40

 
 

From the graph, which statement is correct? 

A It takes 25 days to achieve active immunity. 

B Memory cells for this antigen are present in the body within 20 days. 

C T-helper lymphocytes are activated on day 12. 

D The second exposure to the antigen occurred on day 25. 
 
 
39 Which sequence summarises the hybridoma method for the production of monoclonal 

antibodies? 
 

A  B  C  D 

inject mammal 
with antibodies  inject mammal 

with antibodies  inject mammal 
with antigens  inject mammal 

with antigens 
↓  ↓  ↓  ↓ 

harvest 
antibodies 
from blood 

 
harvest 

B-lymphocytes 
from spleen 

 
harvest 

antibodies 
from blood 

 
harvest 

B-lymphocytes 
from spleen 

↓  ↓  ↓  ↓ 
test for 

wanted antibody  fuse with 
cancer cells  test for 

wanted antibody  fuse with 
cancer cells 

↓  ↓  ↓  ↓ 
fuse with 

cancer cells  test for 
wanted antibody  fuse with 

cancer cells  test for 
wanted antibody 

↓  ↓  ↓  ↓ 
large scale 

culture  large scale 
culture  large scale 

culture  large scale 
culture 
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40 The vaccination programme for smallpox was a medical success story which resulted in the 
World Health Organisation finally declaring the world free from smallpox in 1980. 

 
Which statement correctly identifies the reasons for the success of the smallpox vaccination 
programme? 

A The virus also infected animals making it easy to stop the transmission cycle. 

B The virus remained in the body following infection and could become active later. 

C The virus was stable and not prone to mutations. 

D The virus was unstable and prone to mutations. 
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29 Which row correctly identifies the molecules or cells that are present in the different locations? 
 

 type of molecule or cell blood lymph tissue fluid  

A antibodies    key 

B large plasma proteins    = present 

C lymphocytes    = not present 

D phagocytes     
 
 
30 When active tissues have high carbon dioxide concentrations, oxyhaemoglobin releases oxygen 

to these tissues. 
 

What encourages this release in the presence of high concentrations of carbon dioxide? 
 

1 carboxyhaemoglobin forms more readily 

2 oxyhaemoglobin dissociates more readily 

3 haemoglobin needs higher concentrations of oxygen to become saturated 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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37 Different antibiotics function in different ways. It is important that the antibiotic kills the bacteria, 
but does not harm the infected human. 

 
The antibiotic tetracycline has been found to affect the way in which human mitochondria 
function. 

 
Which statements could explain why human mitochondria function is affected by tetracycline? 

A The antibiotic prevents the synthesis of peptidoglycan cell walls. 

B The antibiotic prevents synthesis of linear DNA. 

C The antibiotic prevents translation of circular DNA. 

D The antibiotic prevents translation by binding to 70S ribosomes. 
 
 
38 Immune response to a vaccination against a virus can be assessed by making three 

measurements: 
 

1 the concentration of anti-virus antibody in the blood 

2 the time taken to increase the antibody concentration significantly after a booster 
vaccination 

3 the number of virus-specific lymphocytes per cm3 blood. 
 

What describes the immunity of an individual when the values of 1, 2 and 3 are all low ten years 
after vaccination? 

A active immunity due to the presence of memory cells 

B low immunity due to the absence of antibodies 

C low immunity due to the absence of memory cells 

D passive immunity due to the presence of antibodies 
 
 
39 The enzyme telomerase prevents loss of telomeres after many mitotic cell cycles. 
 
 Which types of white blood cell involved in an autoimmune condition will contain active 

telomerase? 
 

 
mature 

B-lymphocyte 
plasma cells 

neutrophils 
helper 

T-lymphocyte 
memory cells 

 

A    key 

B    = contain active telomerase 

C    = do not contain active telomerase 

D     
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40 Which features of monoclonal antibodies make them useful in the diagnosis and treatment of 
disease? 

 
1 A particular monoclonal antibody attaches to a specific antigen. 

2 Identical monoclonal antibodies can be produced in large numbers. 

3 Binding a monoclonal antibody to its specific antigen may mark that antigen for 
destruction by white blood cells. 

4 Fluorescent or radioactive markers can be attached to a monoclonal antibody to 
show where the antigen is in the body. 

 
A 1, 2, 3 and 4 

B 1, 2 and 3 only 

C 2 and 3 only 

D 3 and 4 only 
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29 The image shows three white blood cells labelled X, Y and Z. 
 

X
Z

Y

 
 

Which row correctly identifies these cells? 
 

 cell X cell Y cell Z 

A lymphocyte neutrophil monocyte 

B lymphocyte monocyte neutrophil 

C monocyte lymphocyte neutrophil 

D neutrophil lymphocyte monocyte 
 
 
30 Which is the correct sequence for the opening of the valves in the mammalian heart during one 

cardiac cycle? 
 

A  B 

right atrioventricular valve  left atrioventricular valve 

↓  ↓ 

pulmonary semilunar valve  aortic semilunar valve 

↓  ↓ 

left atrioventricular valve  right atrioventricular valve 

↓  ↓ 

aortic semilunar valve  pulmonary semilunar valve 
   

   

C  D 

left atrioventricular valve 
and 

aortic semilunar valve 
 

left atrioventricular valve 
and 

right atrioventricular valve 

↓  ↓ 

right atrioventricular valve 
and 

pulmonary semilunar valve 
 

aortic semilunar valve 
and 

pulmonary semilunar valve 
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40 What explains why monoclonal antibodies are useful in the diagnosis of disease? 

A They bind to and neutralise one type of antibody. 

B They bind to and neutralise one type of pathogen. 

C Their shape is complementary to one specific antibody. 

D Their shape is complementary to one specific antigen. 
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27 Sucrose moves into a phloem sieve tube element from a leaf mesophyll cell. 
 

Which changes to the water potential and the volume of solution in the phloem sieve tube 
element are correct? 

 

 water potential 
becomes 

volume of 
solution 

A higher decreases 

B higher increases 

C lower decreases 

D lower increases 
 
 
28 The photomicrograph shows three white blood cells labelled X, Y and Z. 
 

Y

X

Z

 
 

Which row correctly identifies these cells? 
 

 cell X cell Y cell Z 

A lymphocyte monocyte neutrophil 

B lymphocyte neutrophil monocyte 

C monocyte neutrophil lymphocyte 

D neutrophil monocyte lymphocyte 
 
 
29 Which row correctly identifies the locations in which a type of molecule or cell is present? 
 

 type of molecule or cell blood lymph tissue 
fluid 

 

A antibody    key 

B large plasma protein     = present 

C lymphocyte     = not present 

D phagocyte     
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27 Sucrose moves into a phloem sieve tube element from a leaf mesophyll cell. 
 

Which changes to the water potential and the volume of solution in the phloem sieve tube 
element are correct? 

 

 water potential 
becomes 

volume of 
solution 

A higher decreases 

B higher increases 

C lower decreases 

D lower increases 
 
 
28 The photomicrograph shows three white blood cells labelled X, Y and Z. 
 

Y

X

Z

 
 

Which row correctly identifies these cells? 
 

 cell X cell Y cell Z 

A lymphocyte monocyte neutrophil 

B lymphocyte neutrophil monocyte 

C monocyte neutrophil lymphocyte 

D neutrophil monocyte lymphocyte 
 
 
29 Which row correctly identifies the locations in which a type of molecule or cell is present? 
 

 type of molecule or cell blood lymph tissue 
fluid 

 

A antibody    key 

B large plasma protein     = present 

C lymphocyte     = not present 

D phagocyte     
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36 The number of people at risk of contracting malaria has increased due to an increase in the 
distribution of Anopheles mosquitoes. 

 
What could be the cause of this increase in the distribution of Anopheles mosquitoes? 

A antibiotic resistance 

B drug resistance in Plasmodium 

C no effective vaccine 

D global warming  
 
 
37 Which diseases are treated with antibiotics? 
 

cholera

TB measles
D

C

A B

 
 
 
38 Which row correctly describes B-lymphocytes? 
 

 processed in 
the thymus 

release antibodies 
immediately after 

formation 

 

A   key 

B    = correct 

C    = incorrect 

D    
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39 Which features of monoclonal antibodies are important to their use in the treatment of cancer? 
 

1 They can bind to tumour-associated antigens. 

2 They can distinguish between different strains of pathogens. 

3 They can deliver drugs to specific targets. 
 

 1 2 3  

A    key 

B    = is important 

C    = is not important 

D     
 
 
40 A student was asked to explain why vaccination has successfully eradicated smallpox but not 

other diseases, such as measles, malaria and sickle cell anaemia. These are the statements 
made by the student. 

 
1 The antigens of the virus causing smallpox did not change, unlike the antigens of 

the virus causing measles. 

2 Sickle cell anaemia has many different types of mutation, unlike smallpox, so each 
would require a vaccine. 

3 Unlike smallpox, malaria involves animals as part of the transmission cycle and this 
makes the cycle harder to break. 

4 The vaccine against measles often causes a poor primary immune response so that 
booster vaccines are required, unlike the vaccine against smallpox. 

 
Which statements are possible explanations? 

A 1, 3 and 4 B 1 and 2 C 1 and 4 only D 2 and 4 
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39 Which features of monoclonal antibodies are important to their use in the treatment of cancer? 
 

1 They can bind to tumour-associated antigens. 

2 They can distinguish between different strains of pathogens. 

3 They can deliver drugs to specific targets. 
 

 1 2 3  

A    key 

B    = is important 

C    = is not important 

D     
 
 
40 A student was asked to explain why vaccination has successfully eradicated smallpox but not 

other diseases, such as measles, malaria and sickle cell anaemia. These are the statements 
made by the student. 

 
1 The antigens of the virus causing smallpox did not change, unlike the antigens of 

the virus causing measles. 

2 Sickle cell anaemia has many different types of mutation, unlike smallpox, so each 
would require a vaccine. 

3 Unlike smallpox, malaria involves animals as part of the transmission cycle and this 
makes the cycle harder to break. 

4 The vaccine against measles often causes a poor primary immune response so that 
booster vaccines are required, unlike the vaccine against smallpox. 

 
Which statements are possible explanations? 

A 1, 3 and 4 B 1 and 2 C 1 and 4 only D 2 and 4 
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38 The antibiotic teixobactin was discovered in January 2015. Teixobactin kills some bacteria such 
as Staphylococcus and Mycobacterium. 

 
Most antibiotics work by binding to proteins. Teixobactin binds to lipids that are used in the 
synthesis of bacterial cell walls. This means that it is unlikely that bacteria will quickly develop 
resistance to teixobactin. 

 
Which statements explain why bacteria are unlikely to quickly develop resistance to teixobactin? 

 
1 A mutation in the gene coding for a protein allows selection for resistance. 

2 Teixobactin binds to a lipid rather than to a protein. 

3 The structure of a lipid is not encoded by DNA. 
 

A 1, 2 and 3  B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
39 Which row correctly describes the type of immunity gained from being injected with an antitoxin? 
 

 active artificial passive natural  

A     key 

B      = correct 

C      = not correct 

D      
 
 
40 Where are antibodies found during an immune response? 
 

 on surface of 
pathogen 

in blood 
plasma 

 

A   key 

B   = antibodies found 

C   = antibodies not found 

D    
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38 The antibiotic teixobactin was discovered in January 2015. Teixobactin kills some bacteria such 
as Staphylococcus and Mycobacterium. 

 
Most antibiotics work by binding to proteins. Teixobactin binds to lipids that are used in the 
synthesis of bacterial cell walls. This means that it is unlikely that bacteria will quickly develop 
resistance to teixobactin. 

 
Which statements explain why bacteria are unlikely to quickly develop resistance to teixobactin? 

 
1 A mutation in the gene coding for a protein allows selection for resistance. 

2 Teixobactin binds to a lipid rather than to a protein. 

3 The structure of a lipid is not encoded by DNA. 
 

A 1, 2 and 3  B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
39 Which row correctly describes the type of immunity gained from being injected with an antitoxin? 
 

 active artificial passive natural  

A     key 

B      = correct 

C      = not correct 

D      
 
 
40 Where are antibodies found during an immune response? 
 

 on surface of 
pathogen 

in blood 
plasma 

 

A   key 

B   = antibodies found 

C   = antibodies not found 

D    
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28 The photomicrograph shows three white blood cells labelled X, Y and Z. 
 

Y
Z

X

 
 

Which row correctly identifies these cells? 
 

 cell X cell Y cell Z 

A lymphocyte monocyte neutrophil 

B lymphocyte neutrophil monocyte 

C monocyte neutrophil lymphocyte 

D neutrophil monocyte lymphocyte 
 
 
29 The graph represents data on blood vessels and blood flow. 
 

arteries small

arteries

capillaries small

veins

veins

key

X

Y

Z

 
 

Which row correctly identifies the curves? 
 

 speed of 
blood flow 

pressure of 
blood 

total cross-
sectional area 

A X Y Z 

B X Z Y 

C Y Z X 

D Z X Y 
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36 The table compares total antibiotic use (X) and the percentage of antibiotic-resistant pneumonia 
cases (Y) in five countries. 

 

country 
(X) total antibiotic use 

/ defined dose per 1000 
people per day 

(Y) percentage of 
penicillin-resistant 
pneumonia cases 

Austria 13 10 

Denmark 11 4 

Iceland 17 15 

Spain 30 50 

USA 24 33 
 

What is supported by the data? 

A When X decreases there is an increase in Y. 

B When X increases there is an increase in Y. 

C When X increases it causes an increase in Y. 

D There is no relationship between X and Y. 
 
 
37 Which statement about the development of resistance to antibiotics in bacteria is correct? 

A All mutations in bacteria result in resistance to antibiotics. 

B Antibiotics increase the rate of mutation in bacteria. 

C Mutations leading to antibiotic resistance only occur when antibiotics are used to treat 
pathogenic bacteria. 

D The proportion of antibiotic-resistant bacteria in a population only increases if the antibiotic is 
used. 

 
 
38 A blood cell count can indicate how many white blood cells there are in the blood. 
 

Where else in the body are white blood cells found? 
 

1 bone marrow 

2 lymph 

3 lungs 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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39 Myasthenia gravis is a disease that results from the immune system failing to distinguish between 
self and non-self. Antibodies bind to a component of the junctions between a muscle and its 
nerve. 

 
What correctly describes Myasthenia gravis? 

A Impulses in the nerve to the affected muscle cannot be blocked. 

B The affected muscle cannot be repeatedly stimulated. 

C The affected muscle is permanently stimulated. 

D The nerve to the affected muscle does not carry any nerve impulses. 
 
 
40 A monoclonal antibody, specific for a virus, was treated with an enzyme to break the bonds 

between the variable and constant regions. 
 

The separated variable and constant regions were then added to cells infected with the virus. 
 

Which statements are correct? 
 

1 The constant regions would bind to different parts of the virus antigens. 

2 The viruses could be engulfed by phagocytes if they were present. 

3 The variable regions would all bind to the same part of the virus antigens. 
 

A 1 and 2 B 1 and 3 C 2 only D 3 only 
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39 Myasthenia gravis is a disease that results from the immune system failing to distinguish between 
self and non-self. Antibodies bind to a component of the junctions between a muscle and its 
nerve. 

 
What correctly describes Myasthenia gravis? 

A Impulses in the nerve to the affected muscle cannot be blocked. 

B The affected muscle cannot be repeatedly stimulated. 

C The affected muscle is permanently stimulated. 

D The nerve to the affected muscle does not carry any nerve impulses. 
 
 
40 A monoclonal antibody, specific for a virus, was treated with an enzyme to break the bonds 

between the variable and constant regions. 
 

The separated variable and constant regions were then added to cells infected with the virus. 
 

Which statements are correct? 
 

1 The constant regions would bind to different parts of the virus antigens. 

2 The viruses could be engulfed by phagocytes if they were present. 

3 The variable regions would all bind to the same part of the virus antigens. 
 

A 1 and 2 B 1 and 3 C 2 only D 3 only 
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28 Which statements about blood vessels are correct? 
 

1 Collagen fibres in the walls of arteries and veins prevent overstretching. 

2 Elastic fibres in large arteries allow stretching during ventricular systole. 

3 Smooth muscle in arteries controls the distribution of blood to different parts of the 
body. 

4 Veins have valves because their walls are thin. 
 

A 1, 2, 3 and 4 

B 1, 2 and 3 only 

C 2 and 4 only 

D 3 and 4 only 
 
 
29 The photomicrograph shows three white blood cells labelled X, Y and Z. 
 

Z
X

Y

 
 

Which row correctly identifies these cells? 
 

 cell X cell Y cell Z 

A lymphocyte neutrophil monocyte 

B lymphocyte monocyte neutrophil 

C monocyte lymphocyte neutrophil 

D neutrophil lymphocyte monocyte 
 
 
30 The enzyme carbonic anhydrase catalyses the reaction: 
 

CO2  +  H2O  →  HCO3
–  +  H+ 

 
Which statements describe the role of the enzyme carbonic anhydrase? 

 
1 to speed up the decrease in pH of blood in the presence of carbon dioxide 

2 to facilitate the Bohr effect in haemoglobin 

3 to speed up the reaction between carbon dioxide and water 
 

A 1, 2 and 3 B 1 only C 2 only D 3 only 
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37 What is correct for tuberculosis (TB)? 
 

virus
airborne

transmission

rash

B

D

A C

 
 
 
38 Some common antibiotics are listed. The action of each antibiotic is described. 
 

1 rifampicin – inhibits RNA polymerase 

2 streptomycin – inhibits 70S ribosomes 

3 neomycin – inhibits DNA synthesis 

4 ampicillin – inhibits peptidoglycan synthesis 
 

Which of these antibiotics will affect the activities of bacterial cells only? 

A 1, 2, 3 and 4 

B 1, 2 and 3 only 

C 2 and 4 only 

D 4 only 
 
 
39 Which method of gaining immunity can be described as natural active immunity? 

A feeding on colostrum 

B inhaling the chicken pox virus 

C injection with antibodies 

D through the placenta 
 
 
40 Which statements correctly explain why smallpox has been eradicated, but not malaria or 

cholera? 
 

1 Cholera vaccines provide only short-term immunity. 

2 Plasmodium antigens change during the life cycle. 

3 Smallpox antigens remain stable. 

4 Vaccines only work against viruses. 
 

A 1, 2 and 3 B 1, 2 and 4 C 1, 3 and 4 D 2, 3 and 4 
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37 What is correct for tuberculosis (TB)? 
 

virus
airborne

transmission

rash

B

D

A C

 
 
 
38 Some common antibiotics are listed. The action of each antibiotic is described. 
 

1 rifampicin – inhibits RNA polymerase 

2 streptomycin – inhibits 70S ribosomes 

3 neomycin – inhibits DNA synthesis 

4 ampicillin – inhibits peptidoglycan synthesis 
 

Which of these antibiotics will affect the activities of bacterial cells only? 

A 1, 2, 3 and 4 

B 1, 2 and 3 only 

C 2 and 4 only 

D 4 only 
 
 
39 Which method of gaining immunity can be described as natural active immunity? 

A feeding on colostrum 

B inhaling the chicken pox virus 

C injection with antibodies 

D through the placenta 
 
 
40 Which statements correctly explain why smallpox has been eradicated, but not malaria or 

cholera? 
 

1 Cholera vaccines provide only short-term immunity. 

2 Plasmodium antigens change during the life cycle. 

3 Smallpox antigens remain stable. 

4 Vaccines only work against viruses. 
 

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



9700 Biology Paper 1 - Immunity
Topical questions | 189 questions

89. Question | 9700 Oct-Nov 2020 P1 V1 Q29 15  
 

© UCLES 2020 9700/11/O/N/20 [Turn over 

29 The photomicrograph shows three white blood cells labelled X, Y and Z. 
 

X
Y

Z

 
 

Which row correctly identifies these cells? 
 

 cell X cell Y cell Z 

A lymphocyte monocyte neutrophil 

B lymphocyte neutrophil monocyte 

C monocyte neutrophil lymphocyte 

D neutrophil monocyte lymphocyte 
 
 
30 Which sequence of letters correctly identifies the order of events during the cardiac cycle? 
 

T atrial walls contract 

U impulse is delayed a fraction of a second 

V wave of excitation enters the atrioventricular node 

W wave of excitation passes down the Purkyne tissue 

X wave of excitation spreads from the sinoatrial node 

Y ventricles contract 
 

V

A

U

W

Y

X

T

W

B

U

Y

X

T

V

X

C

T

U

V

W

Y

X

D

V

T

U

W

Y
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38 When exposed to an antigen for a second time, memory cells stimulate a secondary immune 
response. 

 
Which correctly shows the secondary immune response? 

 

memory cell

A B C D

secretes
antibodies

divides into
plasma cells

divides into
plasma cells and

memory cells

secretes
antibodies and

divides into
memory cells  

 
 
39 Monoclonal antibodies are produced for use in diagnosis or treatment of disease. To obtain the 

antibodies for an antigen, a mouse is injected with the antigen. 
 

Some of the events in the production of the monoclonal antibody are listed. 
 

1 Plasma cells are fused with cancer cells to form a hybridoma. 

2 Hybridomas that secrete the required antibody are identified and cloned. 

3 B-lymphocytes that recognise the antigen multiply and become plasma cells. 

4 Hybridomas divide by mitosis and secrete antibodies. 

5 Plasma cells are removed from the mouse spleen. 
 

What is the sequence of the first four events in the production of the monoclonal antibody? 

A 3  5  1  2 

B 3  5  1  4 

C 5  1  2  4 

D 5  1  4  2 
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38 When exposed to an antigen for a second time, memory cells stimulate a secondary immune 
response. 

 
Which correctly shows the secondary immune response? 

 

memory cell

A B C D

secretes
antibodies

divides into
plasma cells

divides into
plasma cells and

memory cells

secretes
antibodies and

divides into
memory cells  

 
 
39 Monoclonal antibodies are produced for use in diagnosis or treatment of disease. To obtain the 

antibodies for an antigen, a mouse is injected with the antigen. 
 

Some of the events in the production of the monoclonal antibody are listed. 
 

1 Plasma cells are fused with cancer cells to form a hybridoma. 

2 Hybridomas that secrete the required antibody are identified and cloned. 

3 B-lymphocytes that recognise the antigen multiply and become plasma cells. 

4 Hybridomas divide by mitosis and secrete antibodies. 

5 Plasma cells are removed from the mouse spleen. 
 

What is the sequence of the first four events in the production of the monoclonal antibody? 

A 3  5  1  2 

B 3  5  1  4 

C 5  1  2  4 

D 5  1  4  2 
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40 Which row describes passive immunity? 
 

 triggered by 
an antigen 

involves an 
immune 

response 

memory 
cells 

produced 

permanent 
protection  

A     key 

B      = correct 

C      = not correct 

D      
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36 An earthquake caused damage to sanitation systems in a large tropical village. 
 

Drinking water became contaminated with sewage. Heavy rain then caused flooding and left 
large pools of water in the village. Housing was destroyed and people in the village had to live in 
very overcrowded conditions. 

 
Which infectious diseases could increase in the village population as a result of the earthquake 
and heavy rain? 

 
1 cholera 

2 malaria 

3 tuberculosis 
 

A 1, 2 and 3 B 1 and 3 only C 1 only D 2 and 3 only 
 
 
37 Which statements about the use of antibiotics could cause an increase in antibiotic-resistant 

bacteria? 
 

1 Patients do not always complete the course of antibiotics. 

2 Patients keep unused antibiotics from previous prescriptions and take them at a 
later date in smaller doses than prescribed. 

3 Antibiotics are used in farming to prevent infections. 

4 Doctors prescribe narrow spectrum antibiotics that only kill a few types of bacteria. 
 

A 1, 2 and 3 B 1, 2 and 4 C 1, 3 and 4 D 2, 3 and 4 
 
 
38 Which row is correct for neutrophils and B-lymphocytes? 
 

 neutrophil B-lymphocyte 

A can change shape activated by contact with antigens 

B found in organs rather than in blood kill virus-infected cells 

C may be long-lived cells always short-lived cells 

D their lysosomal enzymes digest bacteria secrete cytokines 
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39 Rabies is usually a fatal disease. Rabies is transmitted to people in the saliva of infected animals. 
 

A person who has been bitten by an infected animal needs immediate treatment. 
 

The treatment is a vaccination against rabies and an injection containing antibodies to the rabies 
antigen. 

 
What type of immunity is given by the injection of antibodies? 

A artificial active 

B artificial passive 

C natural active 

D natural passive 
 
 
40 A graft of tissue, such as skin, from a different person is usually rejected by the body. 
 

Which statement about graft rejection is correct? 

A The graft is rejected by B-lymphocytes because they make and release antibodies which 
react with the surface antigens on the graft cells. 

B The graft is rejected by B-lymphocytes because T-lymphocytes are not stimulated to produce 
antibodies. 

C The graft is rejected by T-lymphocytes because the graft tissue causes T-lymphocytes to 
release antibodies. 

D The graft is rejected by T-lymphocytes because they circulate in the blood and can gather at 
the graft site. 
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39 Rabies is usually a fatal disease. Rabies is transmitted to people in the saliva of infected animals. 
 

A person who has been bitten by an infected animal needs immediate treatment. 
 

The treatment is a vaccination against rabies and an injection containing antibodies to the rabies 
antigen. 

 
What type of immunity is given by the injection of antibodies? 

A artificial active 

B artificial passive 

C natural active 

D natural passive 
 
 
40 A graft of tissue, such as skin, from a different person is usually rejected by the body. 
 

Which statement about graft rejection is correct? 

A The graft is rejected by B-lymphocytes because they make and release antibodies which 
react with the surface antigens on the graft cells. 

B The graft is rejected by B-lymphocytes because T-lymphocytes are not stimulated to produce 
antibodies. 

C The graft is rejected by T-lymphocytes because the graft tissue causes T-lymphocytes to 
release antibodies. 

D The graft is rejected by T-lymphocytes because they circulate in the blood and can gather at 
the graft site. 
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13 Lysozyme occurs in human tears, saliva, milk and mucus. 
 

Lysozyme has a role in the immune system and hydrolyses peptidoglycan. 
 

Which description of lysozyme is correct? 

A It is an extracellular antibody. 

B It is an intracellular antibody. 

C It is an extracellular antibacterial protein. 

D It is an intracellular antibacterial protein. 
 
 
14 Which letter in the flow diagram shows the effect of adding a competitive inhibitor to an  

enzyme-catalysed reaction? 
 

affects the Vmax value
of the enzyme

A B

yes no

yes no

affects the Km value
of the enzyme

is a reversible reaction

C D

yes no

 
 
 
15 The cell surface membrane structure is described as a ‘fluid mosaic’. 
 

Which statement describes the ‘mosaic’ part of the cell surface membrane? 

A the different patterns that are obtained by the moving phospholipid molecules 

B the random distribution of cholesterol molecules within the phospholipid bilayer 

C the regular pattern produced by the phospholipid heads and membrane proteins 

D the scattering of the different proteins within the phospholipid bilayer 
 
 
16 Solute X is at a higher concentration outside a cell than in the cytoplasm. 
 

Which processes may allow solute X to be moved through the cell surface membrane? 

A active transport, diffusion and facilitated diffusion 

B active transport, diffusion and osmosis 

C diffusion, facilitated diffusion and osmosis 

D exocytosis, facilitated diffusion and osmosis 
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29 Which row is correct for the location of a type of molecule or cell? 
 

 type of molecule or cell blood lymph tissue 
fluid 

 

A antibodies    key 

B plasma proteins     = present 

C lymphocytes     = not present 

D phagocytes     

 
 
30 What effect does decreasing carbon dioxide concentration have on haemoglobin? 

A It is less efficient at taking up oxygen and less efficient at releasing oxygen. 

B It is less efficient at taking up oxygen and more efficient at releasing oxygen. 

C It is more efficient at taking up oxygen and less efficient at releasing oxygen. 

D It is more efficient at taking up oxygen and more efficient at releasing oxygen. 
 
 
31 Why does the red blood cell count increase in humans as they start living at high altitude? 

A to allow more carbon dioxide to be excreted by the lungs, preventing a fall in blood pH 

B to allow more oxygen to be taken up by the haemoglobin as the partial pressure of oxygen is 
lower 

C to allow more oxygen to be taken up by the lungs as there is a lower percentage of oxygen in 
the air 

D to allow more oxygen to be transported as the affinity of haemoglobin for oxygen is lowered 
 
 
32 The diagram shows a photomicrograph of part of a bronchus. 
 

Which label identifies smooth muscle? 
 

D

C

A

B
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38 Muscle cells have cell surface receptors for the neurotransmitter, ACh. These receptors allow the 
muscle to respond to a nerve impulse. 

 
In the condition myasthenia gravis, the helper T cells stimulate a clone of B cells to become 
plasma cells and secrete antibodies that bind to and block these ACh receptors. The muscles 
cannot be stimulated and begin to break down. 

 
A short-term treatment for myasthenia gravis is to inject monoclonal antibodies into the blood. 

 
What is the target of these monoclonal antibodies? 

A antibodies that bind to ACh receptors 

B muscle cell surface ACh receptors 

C plasma cells secreting anti-ACh receptor antibodies 

D the stimulating neurotransmitter ACh 
 
 
39 The diagram shows the simplified structure of an antibody. 
 

UX

W

V

 
 

Which statement is correct? 

A U and X allow the antibody to bind to two different antigens. 

B V allows the antibody to fit around the antigen. 

C W can bind to one specific antigen. 

D X can bind with a specific phagocyte receptor. 
 
 
40 Why have vaccination programmes eradicated smallpox but not TB? 

A Vaccination can provide immunity only for smallpox but not for TB. 

B Only TB is associated with poor living conditions. 

C The smallpox virus showed little variation of antigens. 

D The TB pathogen is a bacterium and the smallpox pathogen is a virus. 
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38 Muscle cells have cell surface receptors for the neurotransmitter, ACh. These receptors allow the 
muscle to respond to a nerve impulse. 

 
In the condition myasthenia gravis, the helper T cells stimulate a clone of B cells to become 
plasma cells and secrete antibodies that bind to and block these ACh receptors. The muscles 
cannot be stimulated and begin to break down. 

 
A short-term treatment for myasthenia gravis is to inject monoclonal antibodies into the blood. 

 
What is the target of these monoclonal antibodies? 

A antibodies that bind to ACh receptors 

B muscle cell surface ACh receptors 

C plasma cells secreting anti-ACh receptor antibodies 

D the stimulating neurotransmitter ACh 
 
 
39 The diagram shows the simplified structure of an antibody. 
 

UX

W

V

 
 

Which statement is correct? 

A U and X allow the antibody to bind to two different antigens. 

B V allows the antibody to fit around the antigen. 

C W can bind to one specific antigen. 

D X can bind with a specific phagocyte receptor. 
 
 
40 Why have vaccination programmes eradicated smallpox but not TB? 

A Vaccination can provide immunity only for smallpox but not for TB. 

B Only TB is associated with poor living conditions. 

C The smallpox virus showed little variation of antigens. 

D The TB pathogen is a bacterium and the smallpox pathogen is a virus. 
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38 Muscle cells have cell surface receptors for the neurotransmitter, ACh. These receptors allow the 
muscle to respond to a nerve impulse. 

 
In the condition myasthenia gravis, the helper T cells stimulate a clone of B cells to become 
plasma cells and secrete antibodies that bind to and block these ACh receptors. The muscles 
cannot be stimulated and begin to break down. 

 
A short-term treatment for myasthenia gravis is to inject monoclonal antibodies into the blood. 

 
What is the target of these monoclonal antibodies? 

A antibodies that bind to ACh receptors 

B muscle cell surface ACh receptors 

C plasma cells secreting anti-ACh receptor antibodies 

D the stimulating neurotransmitter ACh 
 
 
39 The diagram shows the simplified structure of an antibody. 
 

UX

W

V

 
 

Which statement is correct? 

A U and X allow the antibody to bind to two different antigens. 

B V allows the antibody to fit around the antigen. 

C W can bind to one specific antigen. 

D X can bind with a specific phagocyte receptor. 
 
 
40 Why have vaccination programmes eradicated smallpox but not TB? 

A Vaccination can provide immunity only for smallpox but not for TB. 

B Only TB is associated with poor living conditions. 

C The smallpox virus showed little variation of antigens. 

D The TB pathogen is a bacterium and the smallpox pathogen is a virus. 
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37 Which factors contribute to outbreaks of measles after natural disasters? 
 

1 contamination of drinking water with untreated sewage 

2 lack of effective vaccination coverage in the population before the disaster 

3 people living in overcrowded accommodation 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
38 There are two main classes of antibiotics, broad spectrum and narrow spectrum. 
 

Broad spectrum antibiotics affect a wide range of bacteria, while narrow spectrum antibiotics 
affect specific types of bacteria. 

 
Which uses of antibiotics may result in antibiotic-resistant bacteria? 

 
1 a broad spectrum antibiotic given to reduce the effects of the influenza virus 

2 a broad spectrum antibiotic to treat Mycobacterium tuberculosis in humans 

3 a narrow spectrum antibiotic to treat diarrhoea and sickness in cattle 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
39 People with the autoimmune disease myasthenia gravis can have a treatment to relieve the 

symptoms. In this treatment, one of the components of their blood is removed. 
 

Which blood component is removed? 

A antibodies 

B macrophages 

C neutrophils 

D red blood cells 
 
 
40 Why are spleen cells fused with myeloma cells during monoclonal antibody production? 

A so that the antibodies become specific for the necessary antigen 

B so that the resulting hybridoma cells can reproduce indefinitely 

C to allow antibodies that are not specific for the required antigen to be removed 

D to increase the rate of production of antibodies produced by the hybridoma cells 
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37 Which factors contribute to outbreaks of measles after natural disasters? 
 

1 contamination of drinking water with untreated sewage 

2 lack of effective vaccination coverage in the population before the disaster 

3 people living in overcrowded accommodation 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
38 There are two main classes of antibiotics, broad spectrum and narrow spectrum. 
 

Broad spectrum antibiotics affect a wide range of bacteria, while narrow spectrum antibiotics 
affect specific types of bacteria. 

 
Which uses of antibiotics may result in antibiotic-resistant bacteria? 

 
1 a broad spectrum antibiotic given to reduce the effects of the influenza virus 

2 a broad spectrum antibiotic to treat Mycobacterium tuberculosis in humans 

3 a narrow spectrum antibiotic to treat diarrhoea and sickness in cattle 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
39 People with the autoimmune disease myasthenia gravis can have a treatment to relieve the 

symptoms. In this treatment, one of the components of their blood is removed. 
 

Which blood component is removed? 

A antibodies 

B macrophages 

C neutrophils 

D red blood cells 
 
 
40 Why are spleen cells fused with myeloma cells during monoclonal antibody production? 

A so that the antibodies become specific for the necessary antigen 

B so that the resulting hybridoma cells can reproduce indefinitely 

C to allow antibodies that are not specific for the required antigen to be removed 

D to increase the rate of production of antibodies produced by the hybridoma cells 
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37 What is the initial mechanism by which bacteria become resistant to antibiotics? 

A genetic mutation 

B overuse of antibiotics 

C natural selection 

D patients not finishing a course of antibiotics 
 
 
38 What are functions of T-lymphocytes? 
 

1 production of cytokines 

2 production of toxins 

3 recognition of an antigen bound to an antigen-presenting cell 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
39 What is correct about the role of memory cells in long-term immunity? 
 

1 They divide to form plasma cells and memory cells when the pathogen enters the 
body a second time. 

2 They produce a fast response so that the person infected with the pathogen does 
not become ill again. 

3 They produce more antibodies than were produced during the primary immune 
response. 

4 They remain in the blood and lymphatic system after the pathogen has been 
destroyed. 

 
A 1, 2 and 3 B 1, 2 and 4 C 1 and 3 only D 2 and 4 only 
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37 What is the initial mechanism by which bacteria become resistant to antibiotics? 

A genetic mutation 

B overuse of antibiotics 

C natural selection 

D patients not finishing a course of antibiotics 
 
 
38 What are functions of T-lymphocytes? 
 

1 production of cytokines 

2 production of toxins 

3 recognition of an antigen bound to an antigen-presenting cell 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
39 What is correct about the role of memory cells in long-term immunity? 
 

1 They divide to form plasma cells and memory cells when the pathogen enters the 
body a second time. 

2 They produce a fast response so that the person infected with the pathogen does 
not become ill again. 

3 They produce more antibodies than were produced during the primary immune 
response. 

4 They remain in the blood and lymphatic system after the pathogen has been 
destroyed. 

 
A 1, 2 and 3 B 1, 2 and 4 C 1 and 3 only D 2 and 4 only 
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40 Which events result in a person developing actively acquired immunity? 
 

1 becoming infected by TB bacteria 

2 drinking breast milk 

3 receiving an injection of antigens 

4 receiving an injection of antibodies 
 

A 1, 2 and 3 B 1, 3 and 4 C 1 and 3 only D 2 and 4 
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35 Which disease is spread by a vector? 

A AIDS / HIV 

B cholera 

C malaria 

D measles 
 
 
36 Which statement explains why a one-dose vaccination programme for measles has not yet 

eliminated the disease? 
 

A Many infants under the age of eight months have passive immunity. 

B Some children need several booster doses to develop full immunity. 

C The one-dose measles vaccine has a success rate of 93%. 

D The virus does not often change its antibodies. 
 
 
37 What has contributed to the increase in antibiotic resistance in bacteria? 
 

1 increased use of vaccines for animal diseases 

2 mutations in bacterial DNA 

3 patients not completing their antibiotic treatment 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
38 What explains why monoclonal antibodies can be used to target cancer cells? 

A Cancer cells have different antigens from normal body cells. 

B Specific cancer drugs can be attached to the monoclonal antibody. 

C They secrete a type of antigen that binds to a specific antibody. 

D They are secreted by hybridomas of cancer cells and B-lymphocytes. 
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35 Which disease is spread by a vector? 

A AIDS / HIV 

B cholera 

C malaria 

D measles 
 
 
36 Which statement explains why a one-dose vaccination programme for measles has not yet 

eliminated the disease? 
 

A Many infants under the age of eight months have passive immunity. 

B Some children need several booster doses to develop full immunity. 

C The one-dose measles vaccine has a success rate of 93%. 

D The virus does not often change its antibodies. 
 
 
37 What has contributed to the increase in antibiotic resistance in bacteria? 
 

1 increased use of vaccines for animal diseases 

2 mutations in bacterial DNA 

3 patients not completing their antibiotic treatment 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
38 What explains why monoclonal antibodies can be used to target cancer cells? 

A Cancer cells have different antigens from normal body cells. 

B Specific cancer drugs can be attached to the monoclonal antibody. 

C They secrete a type of antigen that binds to a specific antibody. 

D They are secreted by hybridomas of cancer cells and B-lymphocytes. 
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39 Which statements correctly describe lymphocytes? 
 

1 Each B-lymphocyte has the ability to make several types of antibody molecules. 

2 Some B-lymphocytes and T-lymphocytes become memory cells. 

3 Plasma cells secrete antibodies into the blood plasma. 

4 Some T-lymphocytes stimulate macrophages to kill infected cells. 
 

A 1, 2, 3 and 4 

B 1, 2 and 3 only 

C 1 and 4 only 

D 2, 3 and 4 only 
 
 
40 A country introduced a measles vaccination during a measles epidemic. 
 

Later, it was realised that vaccinated children were more likely to survive childhood than 
unvaccinated children, even when there were no measles epidemics. 

 
The vaccine had given the children some protection against other pathogenic infections. 

 
Which statement could account for this extra protection? 

A B-lymphocytes produced memory cells which gave the children passive immunity to these 
infections. 

B Memory cells produced plasma cells which secreted anti-measles antibodies that bound to 
antigens that closely resembled measles antigens. 

C Memory cells produced plasma cells which secreted anti-measles antibodies that bound to 
any antigen. 

D T-lymphocytes produced memory cells which gave the children natural immunity against 
these other infections. 
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39 Which statements correctly describe lymphocytes? 
 

1 Each B-lymphocyte has the ability to make several types of antibody molecules. 

2 Some B-lymphocytes and T-lymphocytes become memory cells. 

3 Plasma cells secrete antibodies into the blood plasma. 

4 Some T-lymphocytes stimulate macrophages to kill infected cells. 
 

A 1, 2, 3 and 4 

B 1, 2 and 3 only 

C 1 and 4 only 

D 2, 3 and 4 only 
 
 
40 A country introduced a measles vaccination during a measles epidemic. 
 

Later, it was realised that vaccinated children were more likely to survive childhood than 
unvaccinated children, even when there were no measles epidemics. 

 
The vaccine had given the children some protection against other pathogenic infections. 

 
Which statement could account for this extra protection? 

A B-lymphocytes produced memory cells which gave the children passive immunity to these 
infections. 

B Memory cells produced plasma cells which secreted anti-measles antibodies that bound to 
antigens that closely resembled measles antigens. 

C Memory cells produced plasma cells which secreted anti-measles antibodies that bound to 
any antigen. 

D T-lymphocytes produced memory cells which gave the children natural immunity against 
these other infections. 
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39 The diagram shows the immune response following infection by a virus. 
 

activated cells

F
activated cell

E

GH

chemicalchemical
stimulationstimulation

host cell infected
with virus

secretion of
antibodies

chemical
stimulation

 
 

Which row identifies the cells labelled E, F, G and H? 
 

 E F G H 

A B-memory cell T-helper cell T-killer cell plasma cell 

B B-memory cell T-memory cell macrophage plasma cell 

C plasma cell T-memory cell T-helper cell B-memory cell 

D T-killer cell B-memory cell macrophage T-helper cell 
 
 
40 Monoclonal antibodies are used to test for the presence of the hormone HCG in the urine of a 

human female during early pregnancy. 
 

Which statements describe how the monoclonal antibodies used in this test are produced? 
 

1 HCG is injected into a mouse, and plasma cells in the mouse produce antibodies 
specific to HCG. 

2 Antibodies are extracted from the mouse and then fused with cancer cells to 
produce hybridoma cells. 

3 Single hybridoma cells are cultured and they divide by mitosis to produce a clone of 
hybridoma cells. 

 
A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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39 The diagram shows the immune response following infection by a virus. 
 

activated cells

F
activated cell

E

GH

chemicalchemical
stimulationstimulation

host cell infected
with virus

secretion of
antibodies

chemical
stimulation

 
 

Which row identifies the cells labelled E, F, G and H? 
 

 E F G H 

A B-memory cell T-helper cell T-killer cell plasma cell 

B B-memory cell T-memory cell macrophage plasma cell 

C plasma cell T-memory cell T-helper cell B-memory cell 

D T-killer cell B-memory cell macrophage T-helper cell 
 
 
40 Monoclonal antibodies are used to test for the presence of the hormone HCG in the urine of a 

human female during early pregnancy. 
 

Which statements describe how the monoclonal antibodies used in this test are produced? 
 

1 HCG is injected into a mouse, and plasma cells in the mouse produce antibodies 
specific to HCG. 

2 Antibodies are extracted from the mouse and then fused with cancer cells to 
produce hybridoma cells. 

3 Single hybridoma cells are cultured and they divide by mitosis to produce a clone of 
hybridoma cells. 

 
A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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29 The diagram shows part of the circulatory system in a mammal. 
 

1 2 3 4

aorta
vena cavavena cavavena cava

direction of

blood flow

direction of

blood flow

 
 

Where is the blood pressure and the speed of flow the lowest? 
 

 lowest blood 
pressure 

lowest speed 
of flow 

A 1 4 

B 2 3 

C 3 2 

D 4 1 
 
 
30 The photomicrograph shows human blood cells. 
 

X

 
 

What type of blood cell is X? 

A B-lymphocyte 

B monocyte 

C phagocyte 

D T-lymphocyte 
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38 Which description of a T-lymphocyte is correct? 

A They are only found in blood and secrete cytokines in response to infection. 

B They can leave the blood and accumulate at sites of inflammation. 

C They can leave the blood and secrete cytotoxins when exposed to bacteria. 

D They circulate in the blood and always present antigens in response to infection. 
 
 
39 Where are antibodies found during an immune response? 
 

 on the surface 
of memory cells 

in blood  
plasma 

 

A   key 

B    = antibodies found 

C    = antibodies not found 

D    
 
 
40 Monoclonal antibodies are used in the diagnosis and treatment of disease. They are produced 

using a technique known as cell fusion. 
 

Which two structures are fused together in this technique? 

A antigens and hybridoma cells 

B T-lymphocytes and cancer cells 

C cancer cells and plasma cells 

D hybridoma cells and antibodies 
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38 Which description of a T-lymphocyte is correct? 

A They are only found in blood and secrete cytokines in response to infection. 

B They can leave the blood and accumulate at sites of inflammation. 

C They can leave the blood and secrete cytotoxins when exposed to bacteria. 

D They circulate in the blood and always present antigens in response to infection. 
 
 
39 Where are antibodies found during an immune response? 
 

 on the surface 
of memory cells 

in blood  
plasma 

 

A   key 

B    = antibodies found 

C    = antibodies not found 

D    
 
 
40 Monoclonal antibodies are used in the diagnosis and treatment of disease. They are produced 

using a technique known as cell fusion. 
 

Which two structures are fused together in this technique? 

A antigens and hybridoma cells 

B T-lymphocytes and cancer cells 

C cancer cells and plasma cells 

D hybridoma cells and antibodies 
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38 Which description of a T-lymphocyte is correct? 

A They are only found in blood and secrete cytokines in response to infection. 

B They can leave the blood and accumulate at sites of inflammation. 

C They can leave the blood and secrete cytotoxins when exposed to bacteria. 

D They circulate in the blood and always present antigens in response to infection. 
 
 
39 Where are antibodies found during an immune response? 
 

 on the surface 
of memory cells 

in blood  
plasma 

 

A   key 

B    = antibodies found 

C    = antibodies not found 

D    
 
 
40 Monoclonal antibodies are used in the diagnosis and treatment of disease. They are produced 

using a technique known as cell fusion. 
 

Which two structures are fused together in this technique? 

A antigens and hybridoma cells 

B T-lymphocytes and cancer cells 

C cancer cells and plasma cells 

D hybridoma cells and antibodies 
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37 Which control measures would reduce the transmission of tuberculosis (TB)? 
 

 boiling water 
before drinking it antibiotics vaccination 

A yes no no 

B yes yes yes 

C no yes no 

D no yes yes 
 
 
38 Comorbidity is where an individual has two or more diseases or medical conditions at the same 

time. Some medical conditions are particularly likely to result in comorbidity. In one example, 
initial infection with one pathogen can increase the risk of developing a second disease by a 
factor of 15 or more. The second disease is then the major cause of death for these people. 

 
Which description could fit this example? 

A cholera infection followed by development of malaria 

B cholera infection followed by development of AIDS 

C HIV infection followed by development of TB 

D malaria infection followed by development of TB 
 
 
39 Which conditions are infectious and result in a high white blood cell count? 
 

1 leukaemia 

2 myasthenia gravis 

3 TB 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 3 only 
 
 
40 Which cell type causes the secondary immune response to be much faster than the primary 

immune response? 

A helper T-lymphocyte 

B memory cell 

C phagocyte 

D plasma cell 
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29 Which tissue types are present in the walls of all blood vessels? 
 

1 collagen 

2 elastic 

3 endothelial 

4 smooth muscle 
 

A 1, 2, 3 and 4 

B 1, 2 and 4 only 

C 2 and 3 only 

D 3 only 
 
 
30 The photomicrograph shows three white blood cells labelled X, Y and Z. 
 

Y
X

Z

 
 

Which row correctly identifies these cells? 
 

 cell X cell Y cell Z 

A lymphocyte monocyte neutrophil 

B lymphocyte neutrophil monocyte 

C monocyte neutrophil lymphocyte 

D neutrophil monocyte lymphocyte 
 
 
31 When active tissues have high carbon dioxide concentrations, oxyhaemoglobin needs to release 

oxygen to the tissues. 
 

How is the carbon dioxide transported away by the blood from the tissues? 
 

1 as carboxyhaemoglobin 

2 as carbaminohaemoglobin 

3 as hydrogencarbonate ions 
 

A 1, 2 and 3 B 1 and 3 only C 2 and 3 only D 2 only 
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37 In a country where malaria has successfully been eliminated, an outbreak of malaria can occur 
years later. 

 
What could allow this later outbreak of malaria to occur? 

1 mosquitoes become resistant to insecticides 

2 migration of the population due to war 

3 malarial parasites become resistant to quinine 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
38 Which row about a person with leukaemia only and about a person with measles only is correct? 
 

 
white blood cell 

count in a person 
with leukaemia only 

bone marrow 
function in a person 
with leukaemia only 

white blood cell 
count in a person 
with measles only 

A decreased increased decreased 

B decreased decreased increased 

C increased normal decreased 

D increased increased increased 
 
 
39 What is the cause of symptoms of people with myasthenia gravis? 

A antibodies block receptor molecules on the cell surface membrane of muscle cells 

B it is an autoimmune disease where self-antigens attack antibodies 

C the destruction of T-lymphocytes, which have receptors complementary to self-antigens 

D the loss of cell surface membrane receptors in nerve cells found in the spinal cord 
 
 

119. Question | 9700 Oct-Nov 2021 P1 V3 Q39

16 

© UCLES 2021 9700/13/O/N/21  

37 In a country where malaria has successfully been eliminated, an outbreak of malaria can occur 
years later. 

 
What could allow this later outbreak of malaria to occur? 

1 mosquitoes become resistant to insecticides 

2 migration of the population due to war 

3 malarial parasites become resistant to quinine 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
38 Which row about a person with leukaemia only and about a person with measles only is correct? 
 

 
white blood cell 

count in a person 
with leukaemia only 

bone marrow 
function in a person 
with leukaemia only 

white blood cell 
count in a person 
with measles only 

A decreased increased decreased 

B decreased decreased increased 

C increased normal decreased 

D increased increased increased 
 
 
39 What is the cause of symptoms of people with myasthenia gravis? 

A antibodies block receptor molecules on the cell surface membrane of muscle cells 

B it is an autoimmune disease where self-antigens attack antibodies 

C the destruction of T-lymphocytes, which have receptors complementary to self-antigens 

D the loss of cell surface membrane receptors in nerve cells found in the spinal cord 
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40 Tetanus is a bacterial infection. 
 

The graph shows the blood antibody concentration of two people. 
 

On day 0, person G was injected with antibodies to the tetanus toxin and person H was injected 
with the vaccine for tetanus. 

 

0

time of
injection

5 10

time / days

15 20

25

20

15

10

5

0

antibody
concentration
/ arbitrary units

G H

 
 

What could be the result if G and H were infected with the tetanus bacteria on day 20? 

A Tetanus antibodies would not be produced in person G. 

B Antibody production would peak after day 32 in person G. 

C Antibody concentration would stay constant in person H. 

D A second antibody peak would occur in person H that would be lower than the first peak. 
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38 Which row shows how penicillin kills bacteria? 
 

 process inhibited by penicillin effect on bacteria 

A 
 

formation of 
peptidoglycan cross-links 

water enters and 
bacteria burst 

B 
 

breakdown of 
peptidoglycan cross-links 

water enters and 
bacteria burst 

C 
 

formation of 
peptidoglycan cross-links 

water leaves and 
bacteria dehydrate 

D 
 

breakdown of  
peptidoglycan cross-links 

water leaves and 
bacteria dehydrate 

 
 
39 In the hybridoma method, what is grown by cell culture to produce monoclonal antibodies? 

A antigens 

B clones 

C lymphocytes 

D myeloma cells 
 
 
40 Which type of immunity does a baby have at birth? 

A active artificial 

B active natural 

C passive artificial 

D passive natural 
 
 

122. Question | 9700 Feb-March 2022 P1 V2 Q40

17  
 

© UCLES 2022 9700/12/F/M/22  

38 Which row shows how penicillin kills bacteria? 
 

 process inhibited by penicillin effect on bacteria 

A 
 

formation of 
peptidoglycan cross-links 

water enters and 
bacteria burst 

B 
 

breakdown of 
peptidoglycan cross-links 

water enters and 
bacteria burst 

C 
 

formation of 
peptidoglycan cross-links 

water leaves and 
bacteria dehydrate 

D 
 

breakdown of  
peptidoglycan cross-links 

water leaves and 
bacteria dehydrate 

 
 
39 In the hybridoma method, what is grown by cell culture to produce monoclonal antibodies? 

A antigens 

B clones 

C lymphocytes 

D myeloma cells 
 
 
40 Which type of immunity does a baby have at birth? 

A active artificial 

B active natural 

C passive artificial 

D passive natural 
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37 What will reduce the rate at which bacteria become resistant to antibiotics? 

1 prescribing two antibiotics with different modes of action 

2 prescribing different antibiotics for the same bacterium 

3 finishing a prescribed course of antibiotics 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
38 T-lymphocytes have a protein, PD-1, on their surface. Some cancer cells have a receptor 

molecule on their surface which binds with PD-1, inactivating the T-lymphocyte. 
 

A monoclonal antibody, lambrolizumab, has been produced against this receptor. 
 

Trials showed that in 54 of 135 people with advanced skin cancer who were given lambrolizumab 
the tumours more than halved in volume. In six of the 57 people who were given the highest dose 
the tumours disappeared. 

 
What may be correctly concluded from this information? 

 
1 Lambrolizumab binds with a receptor on the surface of skin cancer cells. 

2 Cancer cells to which lambrolizumab is bound cannot inactivate T-lymphocytes. 

3 Lambrolizumab targets and kills skin cancer cells. 

4 Lambrolizumab allows a patient’s own immune system to kill cancer cells. 
 

A 1, 2, 3 and 4 

B 1, 2 and 4 only 

C 1 and 3 only 

D 2, 3 and 4 only 
 
 



9700 Biology Paper 1 - Immunity
Topical questions | 189 questions

124. Question | 9700 May-June 2022 P1 V1 Q39 19  
 

© UCLES 2022 9700/11/M/J/22  

39 A person’s blood group is determined by antigens present on the red blood cells.  
 

The table shows the antigens and antibodies in the blood of people with different blood groups. 
 

blood group presence of A or B antigens 
on red blood cells 

presence of antibodies to 
A or B in plasma 

A A only anti-B only 

B B only anti-A only 

AB A and B neither 

O neither anti-A and anti-B 
 

During a blood transfusion, it is essential that the person receiving the blood does not have 
antibodies to the donor’s blood. 

Which blood groups can be given to a person with blood group AB? 

A AB only 

B O only 

C A and B only 

D A, B, AB and O 
 
 
40 Which types of cell are stimulated to divide by the cytokines produced by T-helper cells? 

A macrophages 

B B-lymphocytes only 

C T-killer cells only 

D B-lymphocytes and T-killer cells 
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39 A person’s blood group is determined by antigens present on the red blood cells.  
 

The table shows the antigens and antibodies in the blood of people with different blood groups. 
 

blood group presence of A or B antigens 
on red blood cells 

presence of antibodies to 
A or B in plasma 

A A only anti-B only 

B B only anti-A only 

AB A and B neither 

O neither anti-A and anti-B 
 

During a blood transfusion, it is essential that the person receiving the blood does not have 
antibodies to the donor’s blood. 

Which blood groups can be given to a person with blood group AB? 

A AB only 

B O only 

C A and B only 

D A, B, AB and O 
 
 
40 Which types of cell are stimulated to divide by the cytokines produced by T-helper cells? 

A macrophages 

B B-lymphocytes only 

C T-killer cells only 

D B-lymphocytes and T-killer cells 
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38 Rabies is a viral disease which can be spread to humans by a bite from an infected animal. 
 

One method of treatment is to inject the patient with antibodies specific to the rabies virus. 
 

Which statements about this treatment are correct? 
 

1 The patient will have natural passive immunity to rabies. 

2 The injected antibodies will be broken down by the patient. 

3 The patient’s memory cells will be able to produce this antibody more rapidly in the 
future. 

4 The immunity provided will only last a short time. 
 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
39 A person’s blood group is determined by antigens present on the red blood cells. The table 

shows the antigens and antibodies in the blood of people with different blood groups. 
 

blood 
group 

presence of A or B 
antigens on red blood cells

presence of antibodies to 
A or B in plasma 

A A only anti-B only 

B B only anti-A only 

AB A and B neither 

O neither anti-A and anti-B 
 

During a blood transfusion, it is essential that the person who receives the blood does not have 
antibodies to the donor’s blood. 

 
Which blood groups can be given to a person with blood group B? 

A A and B B AB and B C AB and O D B and O 
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38 Rabies is a viral disease which can be spread to humans by a bite from an infected animal. 
 

One method of treatment is to inject the patient with antibodies specific to the rabies virus. 
 

Which statements about this treatment are correct? 
 

1 The patient will have natural passive immunity to rabies. 

2 The injected antibodies will be broken down by the patient. 

3 The patient’s memory cells will be able to produce this antibody more rapidly in the 
future. 

4 The immunity provided will only last a short time. 
 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
39 A person’s blood group is determined by antigens present on the red blood cells. The table 

shows the antigens and antibodies in the blood of people with different blood groups. 
 

blood 
group 

presence of A or B 
antigens on red blood cells

presence of antibodies to 
A or B in plasma 

A A only anti-B only 

B B only anti-A only 

AB A and B neither 

O neither anti-A and anti-B 
 

During a blood transfusion, it is essential that the person who receives the blood does not have 
antibodies to the donor’s blood. 

 
Which blood groups can be given to a person with blood group B? 

A A and B B AB and B C AB and O D B and O 
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40 A student used a diagram to show four types of cells involved in the primary immune response. 
 

unknown antigen
enters the body

cell type 4
recognise the foreign

antigen, move towards
it and surrounds it

cell type 1
release chemicals that
stimulate phagocytes

to engulf antigens

cell type 3
produce the antibodies

required to bind to
the antigen

cell type 2
destroy cells infected

with viruses which would
be released into the body

 
 

Which row is correct? 
 

 cell 1 cell 2 cell 3 cell 4 

A B-lymphocyte macrophage T-killer cell T-helper cell 

B macrophage B-lymphocyte T-helper cell T-killer cell 

C T-helper cell T-killer cell B-lymphocyte macrophage 

D T-killer cell T-helper cell B-lymphocyte macrophage 
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38 Rheumatoid arthritis is a disease which causes the body’s immune system to attack its own cells. 
The disease can be treated using monoclonal antibodies. 

 
The table shows how five different monoclonal antibodies can work. 

 
monoclonal 

antibody mode of action 

1 binding to proteins on cell surfaces and triggering the immune system 

2 blocking molecules on cell surfaces that inhibit T-lymphocytes 

3 blocking cell signalling receptors that trigger cell division 

4 binding to antigens on cell surfaces and releasing a drug 

5 blocking cell signalling receptors that trigger the immune response 
 

Inflammation and swelling of joints are symptoms of rheumatoid arthritis. The cytokine, 
TNFalpha, activates cells in the immune system leading to death of cells in the joint. 

 
Which types of monoclonal antibody could be used to treat rheumatoid arthritis? 

A 1, 2, 3, 4 and 5 

B 1, 2, 3 and 4 only 

C 2, 3 and 5 only 

D 4 and 5 only 
 
 
39 A person’s blood group is determined by antigens present on the red blood cells. Antibodies in 

the plasma of the person who receives the blood can make some blood transfusions unsafe. 
 

The table shows the antigens and antibodies in the blood of people with different blood groups. 
 

blood group presence of A or B antigens 
on red blood cells 

presence of antibodies to 
A or B in plasma 

A A only anti-B only 

B B only anti-A only 

AB A and B neither 

O neither anti-A and anti-B 
 

Which blood groups can be given to a person with blood group A? 

A A and AB B A and O C B and O D AB only 
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38 Rheumatoid arthritis is a disease which causes the body’s immune system to attack its own cells. 
The disease can be treated using monoclonal antibodies. 

 
The table shows how five different monoclonal antibodies can work. 

 
monoclonal 

antibody mode of action 

1 binding to proteins on cell surfaces and triggering the immune system 

2 blocking molecules on cell surfaces that inhibit T-lymphocytes 

3 blocking cell signalling receptors that trigger cell division 

4 binding to antigens on cell surfaces and releasing a drug 

5 blocking cell signalling receptors that trigger the immune response 
 

Inflammation and swelling of joints are symptoms of rheumatoid arthritis. The cytokine, 
TNFalpha, activates cells in the immune system leading to death of cells in the joint. 

 
Which types of monoclonal antibody could be used to treat rheumatoid arthritis? 

A 1, 2, 3, 4 and 5 

B 1, 2, 3 and 4 only 

C 2, 3 and 5 only 

D 4 and 5 only 
 
 
39 A person’s blood group is determined by antigens present on the red blood cells. Antibodies in 

the plasma of the person who receives the blood can make some blood transfusions unsafe. 
 

The table shows the antigens and antibodies in the blood of people with different blood groups. 
 

blood group presence of A or B antigens 
on red blood cells 

presence of antibodies to 
A or B in plasma 

A A only anti-B only 

B B only anti-A only 

AB A and B neither 

O neither anti-A and anti-B 
 

Which blood groups can be given to a person with blood group A? 

A A and AB B A and O C B and O D AB only 
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40 Some of the events during the primary immune response are listed. 
 

1 phagocytosis of a foreign microbe by a macrophage and antigen presentation 

2 some T-lymphocytes will become T-killer cells which kill infected body cells 

3 the T-helper cell divides by mitosis to produce T-lymphocyte clones 

4 a T-helper cell with the complementary receptor binds to the antigens being 
presented 

 
What is the correct sequence of events during the primary immune response? 

A 4  1  3  2 

B 1  4  3  2 

C 3  1  4  2 

D 3  4  1  2 
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39 Which statements explain why some vaccines can be taken by mouth but tuberculosis (TB) 
vaccine has to be injected? 

1 Macrophages present antigens in vaccines to stimulate an immune response. 

2 The TB antigens necessary to produce an immune response are proteins which 
would be digested in the stomach and small intestine. 

3 There are no B-lymphocytes and T-lymphocytes in the stomach. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 only 
 
 
40 A student wrote the following statements about the production of monoclonal antibodies. 
 

Which statement is not correct? 

A Non-self antigen is injected into a mammal. 

B Plasma cells secrete the specific antibody in response to a non-self antigen. 

C Selected hybridoma cells divide by mitosis to form a clone. 

D T-lymphocytes are fused with cancer cells to form hybridoma cells. 
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39 Which statements explain why some vaccines can be taken by mouth but tuberculosis (TB) 
vaccine has to be injected? 

1 Macrophages present antigens in vaccines to stimulate an immune response. 

2 The TB antigens necessary to produce an immune response are proteins which 
would be digested in the stomach and small intestine. 

3 There are no B-lymphocytes and T-lymphocytes in the stomach. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 only 
 
 
40 A student wrote the following statements about the production of monoclonal antibodies. 
 

Which statement is not correct? 

A Non-self antigen is injected into a mammal. 

B Plasma cells secrete the specific antibody in response to a non-self antigen. 

C Selected hybridoma cells divide by mitosis to form a clone. 

D T-lymphocytes are fused with cancer cells to form hybridoma cells. 
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39 Immunity to certain pathogens develops when a person is given a vaccination. 
 

Which effects of vaccination are correct? 
 

1 production of antibodies to protect against future infections 

2 results in artificial active immunity 

3 stimulation of appropriate lymphocytes 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
40 A student wrote three statements about antibodies. 
 

1 Their structure depends on peptide, hydrogen and disulfide bonds. 

2 They are protein molecules with both tertiary and quaternary structure. 

3 Four polypeptides provide four antigen binding sites. 
 

Which statements are correct? 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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39 Immunity to certain pathogens develops when a person is given a vaccination. 
 

Which effects of vaccination are correct? 
 

1 production of antibodies to protect against future infections 

2 results in artificial active immunity 

3 stimulation of appropriate lymphocytes 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
40 A student wrote three statements about antibodies. 
 

1 Their structure depends on peptide, hydrogen and disulfide bonds. 

2 They are protein molecules with both tertiary and quaternary structure. 

3 Four polypeptides provide four antigen binding sites. 
 

Which statements are correct? 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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39 Which statements explain the differences between a primary and a secondary response to 
exposure to the same antigen? 

 
1 The primary response is slow, because there are only a few B-lymphocytes that are 

specific to the antigen. 

2 The secondary response is faster, because there are many memory cells specific to 
the antigen. 

3 More antibodies are produced during the secondary response, because many of the 
memory cells differentiate into plasma cells specific to the antigen. 

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

 
 
40 Which statement about B-lymphocytes and T-lymphocytes is correct? 

A They become active only when a specific antibody binds to their surface receptor. 

B They divide to form clones when meeting an antitoxin in a cell. 

C They produce memory cells to respond to an antigen when exposed in the future. 

D They release hormone-like cytokines which stimulate release of antibodies. 
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39 Which statements explain the differences between a primary and a secondary response to 
exposure to the same antigen? 

 
1 The primary response is slow, because there are only a few B-lymphocytes that are 

specific to the antigen. 

2 The secondary response is faster, because there are many memory cells specific to 
the antigen. 

3 More antibodies are produced during the secondary response, because many of the 
memory cells differentiate into plasma cells specific to the antigen. 

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

 
 
40 Which statement about B-lymphocytes and T-lymphocytes is correct? 

A They become active only when a specific antibody binds to their surface receptor. 

B They divide to form clones when meeting an antitoxin in a cell. 

C They produce memory cells to respond to an antigen when exposed in the future. 

D They release hormone-like cytokines which stimulate release of antibodies. 
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38	 Which cells and tissues are present in the trachea?

cartilage ciliated epithelium

goblet cells

A

B
D C

39	 The global mortality figures for some diseases in 2013 are shown in the table.

cause of death millions of 
deaths

HIV / AIDS

TB

malaria

cholera

1.50

1.40

1.03

0.02

	 How many millions of people died in 2013 from the bacterial diseases listed in the table?

	 A	 0.02		 B	 1.42	 C	 2.45	 D	 2.90

40	 Why is it difficult for B-lymphocytes and T-lymphocytes to respond to the antigens on pathogens 
that are intracellular parasites?

	 A	 The antigens are constantly mutating.

	 B	 The antigens can destroy the lymphocytes.

	 C	 The lymphocytes do not encounter the antigens.

	 D	 The lymphocytes do not recognise the antigens.
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40 Which processes characterise the mode of action of phagocytes? 
 

1 antibody production 

2 receptor binding 

3 endocytosis 

4 exocytosis 

5 hydrolysis 
 

A 1, 2 and 4 B 1 and 4 only C 2, 3, 4 and 5 D 3 and 5 only 
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28 The photomicrograph shows blood cells as seen using a high-power light microscope. 
 

3

2

1

 
 

Which row correctly identifies the different types of white blood cell? 
 

 1 2 3 

A lymphocyte monocyte neutrophil 

B monocyte neutrophil macrophage 

C neutrophil monocyte lymphocyte 

D phagocyte lymphocyte monocyte 
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39 Which blood cell type does not recognise, engulf and digest non-self particles? 

A macrophages 

B neutrophils 

C phagocytes 

D T-killer cells 
 
 
40 Repeated infections with malaria result in more effective immunity to malaria. 
 

Which type of immunity is responsible for the more effective immunity? 

A artificial active 

B artificial passive 

C natural active 

D natural passive 
 
 



9700 Biology Paper 1 - Immunity
Topical questions | 189 questions

142. Question | 9700 May-June 2023 P1 V1 Q40

18 

© UCLES 2023 9700/11/M/J/23  

39 Which blood cell type does not recognise, engulf and digest non-self particles? 

A macrophages 

B neutrophils 

C phagocytes 

D T-killer cells 
 
 
40 Repeated infections with malaria result in more effective immunity to malaria. 
 

Which type of immunity is responsible for the more effective immunity? 

A artificial active 

B artificial passive 

C natural active 

D natural passive 
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39 The average sizes of some pathogens are shown. 
 

pathogen average size 
/ nm 

HIV particle 100 

Mycobacterium tuberculosis 3 000 

Plasmodium 20 000 

Vibrio cholerae 1 500 
 

One type of air filter has been shown to be effective at preventing any pathogens of 1 µm or 
larger from entering the air system of a room. 

 
Based on their size and mode of transmission, which diseases would the air filter prevent from 
entering the air system of a room? 

 

 HIV 
infection TB malaria cholera 

 

A     key 

B     = prevented 

C     = not prevented 

D      
 
 
40 A successful vaccination programme provides a level of immunity where the majority of a 

population is protected. 
 

There are several factors that can affect the success of a vaccination programme. 
 

Which row correctly shows the factors that can affect the success of a vaccination programme? 
 

 frequent mutation of 
the pathogen 

vaccination from 
eight weeks old 

pathogen is able to 
invade T-cells 

booster vaccinations 
needed frequently 

A     

B     

C     

D     

 
key 

= affects 

= does not affect 
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40 Monoclonal antibodies are produced using the hybridoma method. 
 

What are removed from the spleen of a mouse to produce monoclonal antibodies? 

A antigens 

B clones 

C lymphocytes 

D myeloma cells 
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37 The graph shows changes in the antibiotic resistance of a species of bacterium between 2000 
and 2016 in one country. Samples of bacteria were collected every year from 48 hospitals. The 
bacteria were tested to see if they showed resistance to five different antibiotics. 

 
100
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0

tetracycline
ciprofloxacin
penicillin
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of antibiotic
resistant
bacteria

2000 2002 2004 2006 2008

year

2010 2012 2014 2016

azithromycin
cefixime

key

 
 

What can be concluded from the data in the graph? 

A Overuse of ciprofloxacin has caused antibiotic resistance to increase by more than 20% 
between 2000 and 2016. 

B Percentage resistance to three of the antibiotics was at a peak in 2015. 

C Changes in treatment guidelines have caused resistance to some antibiotics to decrease 
from 2015 to 2016. 

D The percentage of resistant bacteria is higher in 2016 than 2000 for all antibiotics. 
 
 
38 Some responses made by cells of the immune system to a pathogen are listed. 
 

1 mitosis 

2 bind to specific antigens 

3 produce memory cells 

4 secrete antibodies 
 

Which responses are correct for B-lymphocytes? 

A 1, 2, 3 and 4 

B 1, 2 and 4 only 

C 1 and 3 only 

D 2, 3 and 4 only 
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39 Which statements about uses of monoclonal antibodies are correct? 
 

1 Monoclonal antibodies can be injected into patients to give active immunity. 

2 Monoclonal antibodies can be injected into patients to treat viral infections. 

3 Monoclonal antibodies can be used as diagnostic tests for specific pathogens. 
 

A 1, 2 and 3 B 1 and 2 only C 2 and 3 only D 3 only 
 
 
40 Which statement explains how a vaccination programme can control the spread of an infectious 

disease in a population? 

A Unvaccinated individuals are less likely to meet a vaccinated individual. 

B Unvaccinated individuals are less likely to meet an infected individual. 

C Vaccinated individuals cannot catch the disease. 

D Vaccinated individuals have natural active immunity. 
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39 Which statements about uses of monoclonal antibodies are correct? 
 

1 Monoclonal antibodies can be injected into patients to give active immunity. 

2 Monoclonal antibodies can be injected into patients to treat viral infections. 

3 Monoclonal antibodies can be used as diagnostic tests for specific pathogens. 
 

A 1, 2 and 3 B 1 and 2 only C 2 and 3 only D 3 only 
 
 
40 Which statement explains how a vaccination programme can control the spread of an infectious 

disease in a population? 

A Unvaccinated individuals are less likely to meet a vaccinated individual. 

B Unvaccinated individuals are less likely to meet an infected individual. 

C Vaccinated individuals cannot catch the disease. 

D Vaccinated individuals have natural active immunity. 
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38 A patient has had repeated infections from the same pathogen over a few months. The patient 
has been treated with the same antibiotic on each occasion. 

 
Which treatment could prevent an increase in the antibiotic resistance of the pathogen? 

A a narrow spectrum antibiotic to treat a non-cellular pathogen 

B a repeat prescription for the same antibiotic at a higher dose 

C a specific antibiotic after testing for the pathogen 

D a wide spectrum antibiotic to treat different strains of the pathogen 
 
 
39 A patient with kidney failure can be given a kidney transplant. In a kidney transplant, a healthy 

kidney is taken from another person and put into the patient’s body. 
 

Sometimes the donated kidney cells are killed by the patient’s body. In this primary immune 
response, T-lymphocytes bind to antigens on the donated kidney cells and are activated. 

 
The statements describe the next stages of the primary immune response. 

 
1 Activated T-lymphocyte secretes cytokines. 

2 B-lymphocytes differentiate into plasma cells and make antibodies. 

3 T-killer cells bind to antigens on donor kidney cells. 

4 T-killer cells release toxins that destroy the donor kidney cells. 

5 T-lymphocytes multiply by mitosis and differentiate into T-killer cells. 
 

Which order correctly explains how donor kidney cells are killed? 

A 1  5  2  3 

B 1  5  3  4 

C 3  1  5  2 

D 3  5  4  1 
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40 The diagram shows the simplified structure of an antibody. 
 

UX

W

V

 
 

Which statement is correct? 

A U and X allow the antibody to bind to two different antigens. 

B V allows the antibody to be flexible to bind to two antigens. 

C W can bind to one specific antigen. 

D X can bind with a specific phagocyte receptor. 
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28 Which process can be carried out by a mature red blood cell? 

A active transport 

B cell division 

C phagocytosis 

D protein synthesis 
 
 
29 The photomicrograph shows three white blood cells labelled X, Y and Z. 
 

Y

X

Z

 
 

Which row correctly identifies these cells? 
 

 cell X cell Y cell Z 

A lymphocyte monocyte neutrophil 

B lymphocyte neutrophil monocyte 

C monocyte neutrophil lymphocyte 

D neutrophil monocyte lymphocyte 
 
 
30 When a blood vessel is damaged it can result in problems in the body. 
 

Which row identifies the blood vessel that could have been damaged? 
 

 
blood is not being 

distributed to 
organs that need it 

blood is not 
returning to the 

heart and is 
collecting in organs 

blood surges mean 
that relatively constant 
blood pressure is not 

maintained 

A elastic artery muscular artery vein 

B elastic artery vein muscular artery 

C muscular artery elastic artery vein 

D muscular artery vein elastic artery 
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39 Some responses made by cells of the immune system to a pathogen are listed. 
 

1 mitosis 

2 recognises a pathogen 

3 produces memory cells 

4 secretes enzymes 
 

Which responses are correct for phagocytes? 

A 1, 2, 3 and 4 

B 1, 2 and 3 only 

C 1 and 3 only 

D 2 and 4 only 
 
 
40 Some vaccines do not contain antigens. The vaccines contain a molecule of mRNA. Cells in the 

immune system use the mRNA molecule to make a protein antigen. 
 

The statements describe the stages of how mRNA vaccines work when they enter a cell of the 
immune system. 

 
1 B-lymphocytes and T-lymphocytes with complementary receptors bind to the 

protein. 

2 Lymphocytes differentiate into memory cells that give long lasting immunity. 

3 Ribosomes translate the mRNA molecule to make a protein. 

4 The cell displays the protein on its cell surface membrane. 
 

What is the correct order of the stages of how mRNA vaccines work? 

A 1 → 2 → 4 → 3 

B 3 → 1 → 2 → 4 

C 3 → 4 → 1 → 2 

D 4 → 1 → 2 → 3 
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39 Some responses made by cells of the immune system to a pathogen are listed. 
 

1 mitosis 

2 recognises a pathogen 

3 produces memory cells 

4 secretes enzymes 
 

Which responses are correct for phagocytes? 

A 1, 2, 3 and 4 

B 1, 2 and 3 only 

C 1 and 3 only 

D 2 and 4 only 
 
 
40 Some vaccines do not contain antigens. The vaccines contain a molecule of mRNA. Cells in the 

immune system use the mRNA molecule to make a protein antigen. 
 

The statements describe the stages of how mRNA vaccines work when they enter a cell of the 
immune system. 

 
1 B-lymphocytes and T-lymphocytes with complementary receptors bind to the 

protein. 

2 Lymphocytes differentiate into memory cells that give long lasting immunity. 

3 Ribosomes translate the mRNA molecule to make a protein. 

4 The cell displays the protein on its cell surface membrane. 
 

What is the correct order of the stages of how mRNA vaccines work? 

A 1 → 2 → 4 → 3 

B 3 → 1 → 2 → 4 

C 3 → 4 → 1 → 2 

D 4 → 1 → 2 → 3 
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Antibiotic-resistant strains of Mycobacterium tuberculosis are a major problem when treating TB. 
A new antibiotic, teixobactin, could be very effective at killing M. tuberculosis with only a small risk 
that the bacteria will evolve teixobactin resistance.

Penicillin and similar antibiotics bind to a single protein, but teixobactin binds to two lipids that are 
needed for the formation of the bacterial cell wall. Teixobactin binds to regions of the two lipids that 
do not vary across many different species of bacteria.

Which statements help to explain why the use of teixobactin is thought to be less likely to lead to 
the evolution of antibiotic resistance than the use of many other antibiotics, such as penicillin?

38

A single mutation can result in bacteria that are resistant to penicillin and similar

antibiotics but at least two mutations are required to produce teixobactin-resistant

bacteria.

1

Mutations can affect the structure of proteins but cannot affect the structure of lipids

because only proteins are made of amino acids.

2

The lack of variation across many species of bacteria in the two lipids that bind to

teixobactin suggest that the particular structure of these lipids is essential for

successful bacterial cell wall formation.

3

2 and 3 onlyD1 and 3 onlyC1 and 2 onlyB1, 2 and 3A

Monoclonal antibodies are now being used to treat some human diseases.

What explains why monoclonal antibodies are suitable for this purpose?

39

They can divide by mitosis to produce the large numbers of antibodies required for

treatment.

1

They are specific to a particular antigen.2

They can be modified so that they do not act as antigens themselves.3

2 onlyD2 and 3 onlyC1 onlyB1, 2 and 3A

03_9700_12_2024_1.12© UCLES 2024
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36 Scientists studied the multidrug-resistant bacterial infections in children caused by one type of 
bacteria between 2007 and 2015. The percentage of multidrug-resistant infections rose from 
0.2% to 1.5%. 

 
What was the percentage increase in multidrug-resistant infections between 2007 and 2015? 

A 1.3% B 87% C 130% D 650% 
 
 
37 Whooping cough is a highly infectious disease of the gas exchange system, caused by the 

bacterium Bordetella pertussis. 
 

Which method provides protection to infants against whooping cough and reduces the chance of 
developing this disease later? 

A a short course of more than one type of antibiotic 

B a six-month course of one type of antibiotic 

C injections of antibodies specific to Bordetella pertussis 

D injections of antigens from Bordetella pertussis bacteria 
 
 
38 The electron micrograph shows a type of blood cell. 
 

 
 

What can be concluded from the electron micrograph? 

A The cell secretes products that are toxic to pathogens. 

B The cell synthesises a large quantity of proteins. 

C The cell synthesises large quantities of antigens. 

D The cell digests pathogenic bacteria. 
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39 Why is mitosis important in the immune response? 

A It allows B-lymphocytes to produce plasma cells. 

B It allows B-lymphocytes to synthesise antibodies. 

C It allows neutrophils to carry out phagocytosis. 

D It allows T-lymphocytes to recognise foreign antigens. 
 
 
40 What is fused with a B-lymphocyte to form a hybridoma cell in monoclonal antibody production? 

A antigen 

B clone 

C macrophage 

D myeloma cell 
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39 Why is mitosis important in the immune response? 

A It allows B-lymphocytes to produce plasma cells. 

B It allows B-lymphocytes to synthesise antibodies. 

C It allows neutrophils to carry out phagocytosis. 

D It allows T-lymphocytes to recognise foreign antigens. 
 
 
40 What is fused with a B-lymphocyte to form a hybridoma cell in monoclonal antibody production? 

A antigen 

B clone 

C macrophage 

D myeloma cell 
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38 What is the correct sequence of events in a primary immune response? 

A T-lymphocyte activation  B-lymphocyte selection  plasma cell release 

B antigen presentation by macrophages  cytokines released by T-helper cells   
B-lymphocyte differentiation 

C antigen presentation by neutrophils  T-memory cell activation  B-lymphocyte selection 

D T-memory cell activation  B-memory cell activation  antibody production 
 
 
39 Which statement about the properties of the antigen-binding sites in different antibody molecules 

is correct? 

A They are located on the light chains only. 

B They have a hinge region to give flexibility for different antigens. 

C They have binding sites for receptors on phagocytes. 

D They have variable amino acid sequences for different antigens. 
 
 
40 The diagram shows a stage in monoclonal antibody production. 
 

cancer cells

hybridoma cells

X +

 
 

What is represented by X? 

A T-lymphocytes 

B B-lymphocytes 

C antigens 

D antibodies 
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38 What is the correct sequence of events in a primary immune response? 

A T-lymphocyte activation  B-lymphocyte selection  plasma cell release 

B antigen presentation by macrophages  cytokines released by T-helper cells   
B-lymphocyte differentiation 

C antigen presentation by neutrophils  T-memory cell activation  B-lymphocyte selection 

D T-memory cell activation  B-memory cell activation  antibody production 
 
 
39 Which statement about the properties of the antigen-binding sites in different antibody molecules 

is correct? 

A They are located on the light chains only. 

B They have a hinge region to give flexibility for different antigens. 

C They have binding sites for receptors on phagocytes. 

D They have variable amino acid sequences for different antigens. 
 
 
40 The diagram shows a stage in monoclonal antibody production. 
 

cancer cells

hybridoma cells

X +

 
 

What is represented by X? 

A T-lymphocytes 

B B-lymphocytes 

C antigens 

D antibodies 
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38 What is the correct sequence of events in a primary immune response? 

A T-lymphocyte activation  B-lymphocyte selection  plasma cell release 

B antigen presentation by macrophages  cytokines released by T-helper cells   
B-lymphocyte differentiation 

C antigen presentation by neutrophils  T-memory cell activation  B-lymphocyte selection 

D T-memory cell activation  B-memory cell activation  antibody production 
 
 
39 Which statement about the properties of the antigen-binding sites in different antibody molecules 

is correct? 

A They are located on the light chains only. 

B They have a hinge region to give flexibility for different antigens. 

C They have binding sites for receptors on phagocytes. 

D They have variable amino acid sequences for different antigens. 
 
 
40 The diagram shows a stage in monoclonal antibody production. 
 

cancer cells

hybridoma cells

X +

 
 

What is represented by X? 

A T-lymphocytes 

B B-lymphocytes 

C antigens 

D antibodies 
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38 Which facts relate to the disease TB or its pathogen? 
 

1 Viruses change their antigens to a limited extent. 

2 TB is caused by only one species of pathogen. 

3 HIV / AIDS makes the bacterial infection worse. 

4 The pathogen may be transmitted by ingestion. 

5 The pathogen may be transmitted from animals. 

6 Multi-drug resistance occurs. 
 

A 1, 4, 5 and 6 

B 1, 2 and 6 

C 2, 3 and 5 

D 3, 4, 5 and 6 
 
 
39 The events listed occur during the primary immune response to a specific pathogen. 
 

1 activation of B-lymphocyte to produce plasma cells and memory cells 

2 phagocytosis of invading pathogens by macrophages 

3 T-helper cell activation and production of T-killer cells 

4 expression of antigens on phagocyte cell surface 

5 production and release of antibodies 
 

Which row identifies a correct sequence of events? 
 

 first  last 

A 5 1 2 4 3 

B 2 4 3 1 5 

C 4 2 1 5 3 

D 4 2 3 1 5 
 
 
40 Influenza is an infectious disease caused by a virus. 
 

It is possible to have influenza more than once. 
 

Which statements explain why it is possible to have influenza more than once? 
 

1 The viral antigens change as a result of mutations. 

2 The immune system may be weak and make few B-memory cells. 

3 Untreated HIV infection has resulted in a low T-helper cell count. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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37 Which structures or compounds are present in a typical cell that can be killed by penicillin? 
 

1 circular DNA 

2 cytoplasmic DNA 

3 70S ribosomes 

4 peptidoglycan 
 

A 1, 2, 3 and 4 

B 1, 2 and 4 only 

C 1 and 2 only 

D 4 only 
 
 
38 Three statements about cholera and its transmission are listed. 
 

1 The pathogen causes watery faeces. 

2 Frequent air flight has led to mobile populations. 

3 The pathogen is transmitted through water. 
 

Which statements are reasons why outbreaks of cholera are likely to occur? 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
39 What will be produced by the division of memory cells during a secondary immune response? 

A macrophages 

B plasma cells 

C neutrophils 

D monocytes 
 
 
40 A vaccine is used to give immunity to the virus that causes the disease influenza. 
 

A new influenza vaccine is needed every year because the virus mutates regularly. 
 

What is the reason for needing a new influenza vaccine every year? 

A Memory cells become less effective as they age. 

B The primary immune response does not produce enough antibodies. 

C The secondary immune response does not produce enough antibodies. 

D The virus antigens change and are not recognised by the immune system. 
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37 Which structures or compounds are present in a typical cell that can be killed by penicillin? 
 

1 circular DNA 

2 cytoplasmic DNA 

3 70S ribosomes 

4 peptidoglycan 
 

A 1, 2, 3 and 4 

B 1, 2 and 4 only 

C 1 and 2 only 

D 4 only 
 
 
38 Three statements about cholera and its transmission are listed. 
 

1 The pathogen causes watery faeces. 

2 Frequent air flight has led to mobile populations. 

3 The pathogen is transmitted through water. 
 

Which statements are reasons why outbreaks of cholera are likely to occur? 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
39 What will be produced by the division of memory cells during a secondary immune response? 

A macrophages 

B plasma cells 

C neutrophils 

D monocytes 
 
 
40 A vaccine is used to give immunity to the virus that causes the disease influenza. 
 

A new influenza vaccine is needed every year because the virus mutates regularly. 
 

What is the reason for needing a new influenza vaccine every year? 

A Memory cells become less effective as they age. 

B The primary immune response does not produce enough antibodies. 

C The secondary immune response does not produce enough antibodies. 

D The virus antigens change and are not recognised by the immune system. 
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36 A bacterial pathogen produces a protein that acts as a toxin. This toxin is harmful to humans. 
 

Scientists are developing monoclonal antibodies that can be used to detect the presence of the 
toxin in the body so that early treatment can be given. 

 
Which statements describe steps in the development of these monoclonal antibodies? 

 
1 The toxin protein is injected into a mouse and triggers mitosis of specific  

B-lymphocytes. 

2 Antibodies are collected from the spleen of the mouse and fused with myeloma 
cells. 

3 A hybridoma cell produces many antibodies with a variety of different variable 
regions. 

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

 
 
37 Which statements are correct for penicillin? 
 

1 It is harmful to prokaryotic cells. 

2 It disrupts cell wall synthesis. 

3 It becomes less effective with regular use. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
38 Why is passive immunity effective for only a short time? 

A Antibodies are rapidly broken down. 

B Antigens are rapidly broken down. 

C Memory cells soon die. 

D Phagocytes soon die. 
 
 
39 Which row is correct for the control or prevention methods for each disease? 
 

 TB malaria cholera 

A vaccination chlorination of water vaccination 

B chlorination of water contact tracing destruction of the vector 

C contact tracing destruction of the vector chlorination of water 

D destruction of the vector vaccination contact tracing 
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36 A bacterial pathogen produces a protein that acts as a toxin. This toxin is harmful to humans. 
 

Scientists are developing monoclonal antibodies that can be used to detect the presence of the 
toxin in the body so that early treatment can be given. 

 
Which statements describe steps in the development of these monoclonal antibodies? 

 
1 The toxin protein is injected into a mouse and triggers mitosis of specific  

B-lymphocytes. 

2 Antibodies are collected from the spleen of the mouse and fused with myeloma 
cells. 

3 A hybridoma cell produces many antibodies with a variety of different variable 
regions. 

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

 
 
37 Which statements are correct for penicillin? 
 

1 It is harmful to prokaryotic cells. 

2 It disrupts cell wall synthesis. 

3 It becomes less effective with regular use. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
38 Why is passive immunity effective for only a short time? 

A Antibodies are rapidly broken down. 

B Antigens are rapidly broken down. 

C Memory cells soon die. 

D Phagocytes soon die. 
 
 
39 Which row is correct for the control or prevention methods for each disease? 
 

 TB malaria cholera 

A vaccination chlorination of water vaccination 

B chlorination of water contact tracing destruction of the vector 

C contact tracing destruction of the vector chlorination of water 

D destruction of the vector vaccination contact tracing 
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38 Each year, there are 462 000 deaths from malaria in children under 5 years old globally. 
 

Insecticide-treated nets could prevent 50% of malaria cases and reduce deaths of children under 
5 years old by 18%. 

 
How many children could be saved by using insecticide-treated nets? 

A 41 580 B 83 160 C 231 000 D 332 640 
 
 
39 Which row is correct? 
 

 involved in 
phagocytosis 

secrete  
antibodies 

A T-lymphocytes B-lymphocytes 

B T-lymphocytes T-lymphocytes 

C B-lymphocytes B-lymphocytes 

D B-lymphocytes T-lymphocytes 
 
 
40 Four steps that occur during the primary immune response to a pathogen are listed. 
 

P B-lymphocytes divide by mitosis. 

Q T-helper cells interact with macrophages that have digested pathogens. 

R Plasma cells secrete antibodies. 

S T-helper cells activate other lymphocytes. 
 

These steps can be arranged in the sequence in which they occur. 
 

Which step occurs third in the sequence? 

A P B Q C R D S 
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38 Each year, there are 462 000 deaths from malaria in children under 5 years old globally. 
 

Insecticide-treated nets could prevent 50% of malaria cases and reduce deaths of children under 
5 years old by 18%. 

 
How many children could be saved by using insecticide-treated nets? 

A 41 580 B 83 160 C 231 000 D 332 640 
 
 
39 Which row is correct? 
 

 involved in 
phagocytosis 

secrete  
antibodies 

A T-lymphocytes B-lymphocytes 

B T-lymphocytes T-lymphocytes 

C B-lymphocytes B-lymphocytes 

D B-lymphocytes T-lymphocytes 
 
 
40 Four steps that occur during the primary immune response to a pathogen are listed. 
 

P B-lymphocytes divide by mitosis. 

Q T-helper cells interact with macrophages that have digested pathogens. 

R Plasma cells secrete antibodies. 

S T-helper cells activate other lymphocytes. 
 

These steps can be arranged in the sequence in which they occur. 
 

Which step occurs third in the sequence? 

A P B Q C R D S 
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38 The diagrams show three different bonds. 
 

C

O

N

H

HN O C

H

H

C

H

H

S S

1 2 3

 
 

Which bonds are found in an antibody molecule? 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
39 Specific monoclonal antibodies can be used to treat some forms of cancer. One example is 

trastuzumab, which can be used in the treatment of tumours caused by cancer. 
 

Which statements could help to explain why monoclonal antibodies such as trastuzumab are 
suitable for this role? 

 
1 The variable regions of monoclonal antibodies such as trastuzumab can change, 

allowing the antibodies to bind to cancer cells even if their antigens mutate. 

2 Monoclonal antibodies such as trastuzumab bind to specific cell surface receptors 
on cancer cells, which prevents these receptors from receiving signals that are 
needed for cancer cells to grow and divide. 

3 The antigen-binding sites of monoclonal antibodies such as trastuzumab are 
complementary to antigens found on some cancer cells, and have stable tertiary 
structures that do not change. 

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

 
 
40 The HIV virus causes illness by infecting and destroying T-helper cells. This leads to AIDS and 

an inability to produce an effective immune response. 
 

Which components of the immune system are produced less effectively when AIDS develops? 
 

1 memory cells 

2 plasma cells 

3 antibodies 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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38 The diagrams show three different bonds. 
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Which bonds are found in an antibody molecule? 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
39 Specific monoclonal antibodies can be used to treat some forms of cancer. One example is 

trastuzumab, which can be used in the treatment of tumours caused by cancer. 
 

Which statements could help to explain why monoclonal antibodies such as trastuzumab are 
suitable for this role? 

 
1 The variable regions of monoclonal antibodies such as trastuzumab can change, 

allowing the antibodies to bind to cancer cells even if their antigens mutate. 

2 Monoclonal antibodies such as trastuzumab bind to specific cell surface receptors 
on cancer cells, which prevents these receptors from receiving signals that are 
needed for cancer cells to grow and divide. 

3 The antigen-binding sites of monoclonal antibodies such as trastuzumab are 
complementary to antigens found on some cancer cells, and have stable tertiary 
structures that do not change. 

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

 
 
40 The HIV virus causes illness by infecting and destroying T-helper cells. This leads to AIDS and 

an inability to produce an effective immune response. 
 

Which components of the immune system are produced less effectively when AIDS develops? 
 

1 memory cells 

2 plasma cells 

3 antibodies 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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35 The photomicrograph shows the transverse section of part of the trachea. 
 

Which letter represents a tissue that can contract and relax to adjust the diameter of the airways? 
 

A

B

C

D  
 
 
36 Which statements about an infectious disease may be correct? 
 

1 It can be caused by a protoctist. 

2 It can be transmitted by an insect vector. 

3 It can be transmitted from mother to child. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
37 Which statements explain why cholera has not been eradicated by vaccination? 
 

1 There is limited availability of an affordable vaccine. 

2 Protection takes several weeks to develop after vaccination. 

3 The under-reporting of cholera in the community. 

4 Immunity to cholera decreases after two years. 
 

A 1, 2, 3 and 4 B 1 and 2 only C 2 and 4 only D 3 and 4 only 
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38 Antibiotic resistance is a serious threat to global health. 
 

Which statement describes a step that can be taken to reduce the impact of antibiotic resistance? 

A Antibiotics prescribed by a doctor should be shared with family members to protect them. 

B Antibiotics should only be used to treat infectious diseases caused by viruses. 

C Farmers should give antibiotics to healthy animals to prevent infections occurring. 

D Vaccination programmes should be used to reduce the spread of bacterial diseases. 
 
 
39 Tetanus is an infectious disease caused by a type of bacterium. This bacterium produces a 

protein that is a toxin which causes illness. 
 

Scientists have produced a vaccine for tetanus which contains a harmless form of the toxin called 
a toxoid. 

 
The toxoid is produced by mixing the toxin with the chemical formaldehyde. This chemical binds 
to the toxin making it harmless. 

 
Which statement about the tetanus vaccine is correct? 

A After vaccination, the toxoid in the vaccine will be ingested by neutrophils and displayed in 
their cell surface membranes. 

B The tetanus vaccine containing the toxoid does not contain antigens because it does not 
contain any cells of the pathogen. 

C The toxoid protein in the vaccine stimulates the production of antibodies which remain in the 
blood to provide long-term immunity. 

D When formaldehyde binds to the toxin, it causes the toxin to completely change shape. 
 
 
40 What is an effect on the immune system of a reduced number of T-helper cells? 

A a decrease in the destruction of infected body cells by T-helper cells 

B a decrease in the activation of B-lymphocytes 

C an increase in the activation of T-killer cells 

D an increase in the production of plasma cells 
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38 Antibiotic resistance is a serious threat to global health. 
 

Which statement describes a step that can be taken to reduce the impact of antibiotic resistance? 

A Antibiotics prescribed by a doctor should be shared with family members to protect them. 

B Antibiotics should only be used to treat infectious diseases caused by viruses. 

C Farmers should give antibiotics to healthy animals to prevent infections occurring. 

D Vaccination programmes should be used to reduce the spread of bacterial diseases. 
 
 
39 Tetanus is an infectious disease caused by a type of bacterium. This bacterium produces a 

protein that is a toxin which causes illness. 
 

Scientists have produced a vaccine for tetanus which contains a harmless form of the toxin called 
a toxoid. 

 
The toxoid is produced by mixing the toxin with the chemical formaldehyde. This chemical binds 
to the toxin making it harmless. 

 
Which statement about the tetanus vaccine is correct? 

A After vaccination, the toxoid in the vaccine will be ingested by neutrophils and displayed in 
their cell surface membranes. 

B The tetanus vaccine containing the toxoid does not contain antigens because it does not 
contain any cells of the pathogen. 

C The toxoid protein in the vaccine stimulates the production of antibodies which remain in the 
blood to provide long-term immunity. 

D When formaldehyde binds to the toxin, it causes the toxin to completely change shape. 
 
 
40 What is an effect on the immune system of a reduced number of T-helper cells? 

A a decrease in the destruction of infected body cells by T-helper cells 

B a decrease in the activation of B-lymphocytes 

C an increase in the activation of T-killer cells 

D an increase in the production of plasma cells 
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30 The plan diagrams of transverse sections of two plant organs are shown. These are not drawn to 
scale. 

 

Q

R

S

T

 
 

Which tissues contain proton pumps? 

A Q and S B Q and T C R and S D R and T 
 
 
31 The diagrams show three types of blood cells, which are all drawn to the same scale. 
 

X Y Z

nucleus nucleusnucleus

 
 

Which row shows the characteristics of the cells? 
 

 name of  
blood cell X 

engulfs 
pathogens by 
endocytosis 

each responds 
to one antigen 

A monocyte Y Z 

B monocyte Z Y 

C lymphocyte Y Z 

D lymphocyte Z Y 
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38 Which statements explain why antibiotics may not treat cholera successfully? 
 

1 The infectious organism has developed resistance to the antibiotic. 

2 Antibiotics cannot harm viruses. 

3 Antibiotics do not affect pathogens that are eukaryotic. 
 

A 1, 2 and 3 B 1 only C 2 only D 3 only 
 
 
39 The statements describe the phagocytosis of a bacterium by a macrophage. 
 

1 Digestive enzymes break down the bacterium. 

2 Lysosome fuses with the vacuole. 

3 Macrophage displays the bacterial antigens on its cell surface membrane. 

4 Macrophage engulfs the bacterium and encloses it in a vacuole. 

5 Receptors on the cell surface membrane of macrophage bind to the bacterium. 
 

Which order is correct for phagocytosis? 

A 3  5  4  1  2 

B 4  2  1  5  3 

C 5  4  2  1  3 

D 5  4  3  1  2 
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40 Two people, G and H, were each given an injection to protect them against a particular pathogen. 
 

One person was injected with antibodies. The other person was injected with a vaccine. 
 

The graph shows the concentrations of the antibody against this pathogen in the blood of the two 
people, G and H, during a period of 20 days after their injections. 
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Which row correctly describes the type of immunity shown by G and H? 
 

 G H 

A artificial active immunity artificial passive immunity 

B artificial passive immunity artificial active immunity 

C natural active immunity natural passive immunity 

D natural passive immunity natural active immunity 
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16 The activity of an enzyme can be affected by a competitive inhibitor. 
 

Which row is correct for the effect of a competitive inhibitor on the value of Km and the reason  
for this? 

 

 
effect of a 

competitive inhibitor 
on the value of Km 

reason 

A 
 
 

increased 
 
 

Few substrate molecules will bind to the active site when  
the substrate concentration is low because the active site is 

blocked by the inhibitor. 

B 
 

increased 
 

Vmax will increase because the substrate will only bind to the 
active site when the concentration of the substrate is high. 

C 
 
 

no effect 
 
 

At high substrate concentrations, substrate molecules are  
still able to bind to the enzymes in the presence of a  

competitive inhibitor. 

D 
 

no effect 
 

The inhibitor molecule does not bind to the active site;  
it binds to a site on another part of the enzyme. 

 
 
17 The diagram shows part of a eukaryotic cell surface membrane. 
 

1

2

3

4

 
 

Which components act as antigens in cell surface membranes? 

A 1 and 2 B 1 and 3 C 2 and 3 D 2 and 4 
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35 Which feature of the human gas exchange system helps to maintain a steep diffusion gradient? 

A A large number of alveoli are present in each lung. 

B Alveoli walls contain elastic fibres allowing expansion. 

C The air brought into the alveoli has a high concentration of oxygen. 

D The endothelium of the capillary wall is made of flattened cells. 
 
 
36 The diagram shows the structure of an antibody. 
 

Y

Z

X

 
 

Which statements about the antibody are correct? 
 

1 X has a similar shape to the antigen. 

2 Y is the hinge region held by disulfide bonds. 

3 Z is a constant region which binds to receptors on B-lymphocytes. 
 

A 1 and 2 B 1 and 3 C 2 and 3 D 2 only 
 
 
37 Which statement is a possible description of how resistance to penicillin may develop in bacteria? 

A A mutation of a bacterial gene prevents penicillin from binding to DNA in bacterial cells, 
which allows DNA replication to continue. 

B A mutation of a bacterial gene causes penicillin to bind less readily to certain proteins, which 
allows bacteria to continue producing cell walls. 

C A mutation of a bacterial gene allows the production of an enzyme that breaks down 
penicillin, which allows the ribosomes to continue functioning. 

D A mutation of a bacterial gene changes the tertiary structure of an enzyme that penicillin 
inhibits, which allows bacteria to continue producing cell membranes. 
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38 Some events that happen during phagocytosis are listed. 
 

1 Molecules on the surface of a pathogen bind to the cell surface membrane of a 
phagocyte. 

2 Endocytosis takes place forming a specialised vesicle. 

3 Enzymes catalyse hydrolysis reactions. 

4 Lysosomes migrate through the cytoplasm and fuse with an organelle. 
 

What is the correct order of these events during phagocytosis? 

A 1  2  4  3 

B 1  4  2  3 

C 3  2  4  1 

D 3  4  2  1 
 
 
39 What are the functions of plasma cells during an immune response? 
 

1 to destroy cancer cells 

2 to differentiate into memory cells 

3 to secrete antibodies 
 

A 1, 2 and 3 B 2 and 3 only C 2 only D 3 only 
 
 
40 Which disease is caused by a eukaryotic pathogen? 

A cholera 

B HIV/AIDS 

C malaria 

D tuberculosis 
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38 Some events that happen during phagocytosis are listed. 
 

1 Molecules on the surface of a pathogen bind to the cell surface membrane of a 
phagocyte. 

2 Endocytosis takes place forming a specialised vesicle. 

3 Enzymes catalyse hydrolysis reactions. 

4 Lysosomes migrate through the cytoplasm and fuse with an organelle. 
 

What is the correct order of these events during phagocytosis? 

A 1  2  4  3 

B 1  4  2  3 

C 3  2  4  1 

D 3  4  2  1 
 
 
39 What are the functions of plasma cells during an immune response? 
 

1 to destroy cancer cells 

2 to differentiate into memory cells 

3 to secrete antibodies 
 

A 1, 2 and 3 B 2 and 3 only C 2 only D 3 only 
 
 
40 Which disease is caused by a eukaryotic pathogen? 

A cholera 

B HIV/AIDS 

C malaria 

D tuberculosis 
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39 Which cells involved in the primary immune response are phagocytes? 

A monocytes 

B plasma cells 

C T-helper cells 

D T-killer cells 
 
 
40 Some ways in which different types of monoclonal antibodies can work are described. 
 

1 binding to proteins on cell surfaces and triggering the immune system 

2 blocking molecules on cell surfaces that inhibit T-cells 

3 blocking cell signalling receptors that trigger cell division 

4 blocking cell signalling receptors that trigger the immune response 
 

Which types of monoclonal antibody could be used to treat cancer? 

A 1, 2, 3 and 4 

B 1, 2 and 3 only 

C 1 and 4 only 

D 2, 3 and 4 only 
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39 Which cells involved in the primary immune response are phagocytes? 

A monocytes 

B plasma cells 

C T-helper cells 

D T-killer cells 
 
 
40 Some ways in which different types of monoclonal antibodies can work are described. 
 

1 binding to proteins on cell surfaces and triggering the immune system 

2 blocking molecules on cell surfaces that inhibit T-cells 

3 blocking cell signalling receptors that trigger cell division 

4 blocking cell signalling receptors that trigger the immune response 
 

Which types of monoclonal antibody could be used to treat cancer? 

A 1, 2, 3 and 4 

B 1, 2 and 3 only 

C 1 and 4 only 

D 2, 3 and 4 only 
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39 The hybridoma method is used for the production of monoclonal antibodies. 
 

Which two types of cell are used in this method? 

A stem cell and B-lymphocyte 

B stem cell and T-lymphocyte 

C tumour cell and B-lymphocyte 

D tumour cell and T-lymphocyte 
 
 
40 What describes a non-specific immune response? 

A activation of killer T-lymphocytes by infected cells 

B cloning of B-lymphocytes to form plasma cells 

C ingestion of a bacterial cell by a neutrophil 

D recognition of antigens on the cell surface of macrophages 
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39 The hybridoma method is used for the production of monoclonal antibodies. 
 

Which two types of cell are used in this method? 

A stem cell and B-lymphocyte 

B stem cell and T-lymphocyte 

C tumour cell and B-lymphocyte 

D tumour cell and T-lymphocyte 
 
 
40 What describes a non-specific immune response? 

A activation of killer T-lymphocytes by infected cells 

B cloning of B-lymphocytes to form plasma cells 

C ingestion of a bacterial cell by a neutrophil 

D recognition of antigens on the cell surface of macrophages 
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39 Which molecule could be a self antigen? 

A a viral capsid protein 

B a phospholipid in a viral envelope 

C a toxin released by a pathogen 

D a glycoprotein on the surface of a macrophage 
 
 
40 The diagram shows an antibody molecule with some parts labelled. 
 

V U

Q R
P S

W T

 
 

Which row is correct about the parts that form an antigen-binding site and have identical  
amino acid sequences? 

 

 form an  
antigen-binding site 

have identical  
amino acid sequences 

A P and Q R and S 

B Q and V P and S 

C R and S U and V 

D U and V Q and R 
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39 Which molecule could be a self antigen? 

A a viral capsid protein 

B a phospholipid in a viral envelope 

C a toxin released by a pathogen 

D a glycoprotein on the surface of a macrophage 
 
 
40 The diagram shows an antibody molecule with some parts labelled. 
 

V U

Q R
P S

W T

 
 

Which row is correct about the parts that form an antigen-binding site and have identical  
amino acid sequences? 

 

 form an  
antigen-binding site 

have identical  
amino acid sequences 

A P and Q R and S 

B Q and V P and S 

C R and S U and V 

D U and V Q and R 
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39 Four different treatments were tested in a human volunteer during a year. One of these 
treatments was a vaccine. 

 
The treatments were injected into the volunteer and blood samples were taken after two weeks. 
The samples were analysed to obtain a cell count for four types of cell. 

 
The results are shown in the table. 

 
Which treatment was the vaccine? 

 
(Assume the volunteer's baseline blood cell count was the same before each treatment.) 

 

 
cell count / cells per cm3 

monocytes neutrophils plasma cells macrophages 

A 250 180 450 230 

B 500 190 220 240 

C 260 450 240 250 

D 250 190 230 550 
 
 
40 A bacterial pathogen produces a protein that acts as a toxin. This toxin is harmful to humans. 
 

People can be vaccinated to protect them from the effects of this pathogen. 
 

Which statement describes the sequences of events that occur in a vaccinated person to protect 
them from the effects of this pathogen? 

A Memory cells divide by mitosis and then differentiate into macrophages that engulf and 
digest the toxin. 

B Memory cells divide by mitosis and then differentiate into plasma cells that produce 
antibodies to bind to the toxin. 

C Macrophages divide by mitosis and then differentiate into memory cells that engulf and 
digest the toxin. 

D Plasma cells divide by mitosis and then differentiate into memory cells that produce 
antibodies to bind to the toxin. 
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39 Four different treatments were tested in a human volunteer during a year. One of these 
treatments was a vaccine. 

 
The treatments were injected into the volunteer and blood samples were taken after two weeks. 
The samples were analysed to obtain a cell count for four types of cell. 

 
The results are shown in the table. 

 
Which treatment was the vaccine? 

 
(Assume the volunteer's baseline blood cell count was the same before each treatment.) 

 

 
cell count / cells per cm3 

monocytes neutrophils plasma cells macrophages 

A 250 180 450 230 

B 500 190 220 240 

C 260 450 240 250 

D 250 190 230 550 
 
 
40 A bacterial pathogen produces a protein that acts as a toxin. This toxin is harmful to humans. 
 

People can be vaccinated to protect them from the effects of this pathogen. 
 

Which statement describes the sequences of events that occur in a vaccinated person to protect 
them from the effects of this pathogen? 

A Memory cells divide by mitosis and then differentiate into macrophages that engulf and 
digest the toxin. 

B Memory cells divide by mitosis and then differentiate into plasma cells that produce 
antibodies to bind to the toxin. 

C Macrophages divide by mitosis and then differentiate into memory cells that engulf and 
digest the toxin. 

D Plasma cells divide by mitosis and then differentiate into memory cells that produce 
antibodies to bind to the toxin. 
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37 Scientists investigated the sensitivity and resistance of a bacterium called Clostridium difficile to 
four antibiotics. Colonies of bacteria were grown on agar plates for 24 hours, after which a 
different antibiotic was added to each plate. The number of bacterial colonies that died, stopped 
growing and continued growing were then counted. A bacterial colony is a group of bacterial cells 
that have multiplied from one bacterium. 

 
Which antibiotic would be the best to treat a person infected with Clostridium difficile? 

 

 antibiotic 
number of 

colonies that 
died 

number of 
colonies that 

stopped growing

number of colonies 
that continued 

growing 

A ampicillin 2 5 13 

B clindamycin 4 8 6 

C metronidazole 13 6 1 

D cefoxitin 9 5 4 
 
 
38 A vaccine is used to create artificial active immunity. After a person has been given a vaccine, it 

takes a period of time before they develop long-term immunity to the disease. 
 

Which statement about this period of time explains the delay in developing long-term immunity? 

A No memory cells have been produced from B-lymphocytes. 

B No plasma cells have been produced from B-lymphocytes. 

C The primary immune response has not produced enough antibodies. 

D The secondary immune response has not produced enough antibodies. 
 
 
39 An antiserum to a snake toxin can be obtained by injecting the toxin into a horse. The antiserum 

is made from blood plasma taken from the horse a few weeks later. The antiserum is injected into 
a person who has been bitten by the same species of snake. 

 
Which type of immunity occurs as a result of using this antiserum? 

A artificial active 

B artificial passive 

C natural active 

D natural passive 
 
 
40 Which statement describes the feature of monoclonal antibodies that allows them to accurately 

treat a specific disease? 

A They bind to human hormones to produce a colour change. 

B A fluorescent dye can be attached to them. 

C They have active sites that are complementary to antigens. 

D They can carry toxic chemicals. 
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37 Scientists investigated the sensitivity and resistance of a bacterium called Clostridium difficile to 
four antibiotics. Colonies of bacteria were grown on agar plates for 24 hours, after which a 
different antibiotic was added to each plate. The number of bacterial colonies that died, stopped 
growing and continued growing were then counted. A bacterial colony is a group of bacterial cells 
that have multiplied from one bacterium. 

 
Which antibiotic would be the best to treat a person infected with Clostridium difficile? 

 

 antibiotic 
number of 

colonies that 
died 

number of 
colonies that 

stopped growing

number of colonies 
that continued 

growing 

A ampicillin 2 5 13 

B clindamycin 4 8 6 

C metronidazole 13 6 1 

D cefoxitin 9 5 4 
 
 
38 A vaccine is used to create artificial active immunity. After a person has been given a vaccine, it 

takes a period of time before they develop long-term immunity to the disease. 
 

Which statement about this period of time explains the delay in developing long-term immunity? 

A No memory cells have been produced from B-lymphocytes. 

B No plasma cells have been produced from B-lymphocytes. 

C The primary immune response has not produced enough antibodies. 

D The secondary immune response has not produced enough antibodies. 
 
 
39 An antiserum to a snake toxin can be obtained by injecting the toxin into a horse. The antiserum 

is made from blood plasma taken from the horse a few weeks later. The antiserum is injected into 
a person who has been bitten by the same species of snake. 

 
Which type of immunity occurs as a result of using this antiserum? 

A artificial active 

B artificial passive 

C natural active 

D natural passive 
 
 
40 Which statement describes the feature of monoclonal antibodies that allows them to accurately 

treat a specific disease? 

A They bind to human hormones to produce a colour change. 

B A fluorescent dye can be attached to them. 

C They have active sites that are complementary to antigens. 

D They can carry toxic chemicals. 
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