
Questions 
 
Q1. 
  
An experimental drug called Zmapp was used to treat patients during this  
outbreak of Ebola virus. 

Patients with Ebola virus were randomly split into two groups. 

Both groups received standard medical treatment. 

One group was also given Zmapp on days 1, 3 and 5. 

Some of the patients suffered severe side effects after treatment with Zmapp and  
required additional medical care. 

The results are shown in the table. 

 

Analyse the data to assess the effectiveness of Zmapp to treat patients with Ebola virus. 

(4) 

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

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

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

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

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

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

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

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

(Total for question = 4 marks) 

  

Edexcel (B) Biology A-level -  Viruses PhysicsAndMathsTutor.com



 
 
Q2. 
  

Enzymes are catalysts that are sensitive to changes in temperature. 

Some antibiotics affect the enzymes involved in the growth of bacteria. 

(i)  Explain why Gram positive bacteria and Gram negative bacteria react differently to some 
antibiotics. 

(3) 

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

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

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

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

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

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

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

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

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

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

(ii)  Explain why viruses are not affected by antibiotics. 

(2) 

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

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

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

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

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

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

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

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

  

(Total for question = 5 marks) 

  

Edexcel (B) Biology A-level -  Viruses PhysicsAndMathsTutor.com



 
 
Q3. 
  

Bacteria are the host cells for λ (lambda) phage viruses. 

Which is a description of a λ phage? 

(1) 
   A    DNA virus with a complex protein capsid 
   B    DNA virus with a helical protein capsid 
   C    RNA virus with a complex protein capsid 
   D    RNA virus with a helical protein capsid 

 
  

(Total for question = 1 mark) 
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Q4. 
  

Bacteria are the host cells for λ (lambda) phage viruses. 

The image shows phage viruses attacking a bacterium. 

 

The length of this bacterium is 1.7 μm. 

Calculate the length of the labelled phage. 

Give your answer in nanometres (nm). 

(2) 

 
 
 
 
 
 

Answer ........................................................... nm 

  

(Total for question = 2 marks) 
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Q5. 
  
Bacteria are the host cells for λ (lambda) phage viruses. 

Viruses can be cultured and a growth curve can be produced. 

The flow chart shows how this can be done. 

 

The graph shows a growth curve for viruses. 
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(i)  Explain why there was a delay before the number of lysed cells started to increase. 

(3) 

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

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

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

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

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

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

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

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

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

(ii)  Calculate the mean rate of increase in the actual number of lysed cells between 50 
minutes and 90 minutes. 

(2) 

 
 
 

Answer ........................................................... cells min -1 

(iii)  A sketch has been made of this growth curve. 

 

Complete this sketch to predict the shape of the growth curve after 120 minutes, 
assuming there is an excess of host cells. 

(2) 

  

(Total for question = 7 marks) 
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Q6. 
  

The photograph shows part of a bacterial cell surrounded by viruses, as seen using an 
electron microscope. 

 

(i)  Which of these structures would be present in a bacterial cell but absent in a palisade 
mesophyll cell? 

(1) 
   A    cellulose cell wall and nucleoid 
   B    cellulose cell wall and nucleolus 
   C    peptidoglycan cell wall and nucleoid 
   D    peptidoglycan cell wall and nucleolus 

 
(ii)  Which virus contains DNA? 

(1) 
   A    Ebola 
   B    HIV 
   C    λ (lambda) phage 
   D    tobacco mosaic 

 
(iii)  Explain why an electron microscope, rather than a light microscope, was used to 
produce this photograph. 

(2) 

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

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

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

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

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

  

(Total for question = 4 marks) 
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Q7. 
  

In 2014 there was an Ebola virus outbreak in West Africa. 

Ebola virus begins its lytic cycle soon after the infection of body cells. 

(i)  Describe the lytic cycle of a virus. 

(2) 

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

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

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

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

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

(ii)  Some doctors believe that the Ebola virus may undergo latency within body cells. 

State what is meant by the term latency. 
(2) 

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

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

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

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

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

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

  

(Total for question = 4 marks) 
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Q8. 
  

Norovirus is a single-stranded RNA, non-enveloped virus. 

Norovirus is the most common cause of gastroenteritis. 

Norovirus is usually spread through the faecal-oral route. 

The diagram shows the pathway that norovirus takes through the body. 

 

Describe what happens inside the cells of the small intestine that have taken up the 
norovirus. 

(3) 

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

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

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

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Q9. 
  

Some viruses cause infections in humans. 

Antiviral drugs affect the virus without affecting the cells of the host. 

Ebola is a disease that has a high mortality rate. 

In 2014, there was an outbreak of Ebola in West Africa resulting in the deaths of over 11 000 
people. 

The graph shows the number of reported cases in Sierra Leone from March 2014 to January 
2016. 

 

The maps show the number of reported cases in districts of Sierra Leone, Guinea and 
Liberia in four months recorded during the outbreak. 

The capital cities of these three countries are also shown. 
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During this outbreak of Ebola, no vaccine had been developed. 

The World Health Organisation recommended that untested antiviral drugs could be used to 
treat patients, due to the scale of the outbreak. 

Evaluate the ethical implications of using an untested drug during this outbreak. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 4 marks) 
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Q10. 
  

Infections caused by Chlamydia and human papillomavirus (HPV) are sexually transmitted. 

The HPV is a non-enveloped DNA virus. 

Chlamydia infection is caused by the bacterium, Chlamydia trachomatis. 

Compare and contrast the structure of a bacterial cell with the structure of HPV. 

(3) 

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

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

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

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Q11. 
  

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

In 2014 there was an Ebola virus outbreak in West Africa. 

Which of the following viruses contains RNA and the enzyme reverse transcriptase? 

(1) 
   A    Ebola virus 
   B    human immunodeficiency virus (HIV) 
   C    λ (lambda) phage 
   D    tobacco mosaic virus 

 
  

(Total for question = 1 mark) 
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Q12. 
  

Food poisoning can be caused by food that is contaminated with pathogenic 
microorganisms. 

A number of different viruses can cause food poisoning. 

One virus that can cause food poisoning is the Norovirus. 

Noroviruses are RNA viruses. 

(i)  The following four statements are features of viruses: 

1. have envelopes 

2. contain reverse transcriptase 

3. surrounded by a protein coat 

4. have a helical structure 

Which of the following is correct for all RNA viruses? 

(1) 

   A    statement 1, statement 2 and statement 3 

   B    statement 2 only 

   C    statement 3 only 

   D    statement 1 and statement 4 

 
(ii)  Which of the following groups of viruses are also RNA viruses? 

(1) 

   A    Ebola virus, human immunodeficiency virus and tobacco mosaic virus 

   B    Ebola virus, λ phage and tobacco mosaic virus 

   C    Human immunodeficiency virus, λ phage and tobacco mosaic virus 

   D    λ phage and tobacco mosaic virus 

 
  

(Total for question = 2 marks) 
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Q13. 
  
Norovirus is a single-stranded RNA, non-enveloped virus. 

Norovirus is the most common cause of gastroenteritis. 

Noroviruses can infect an animal as individual viruses or as a cluster of viruses inside a lipid 
sphere. 

A cluster of viruses inside a lipid sphere is called a stealth sphere. 

The diagram shows a stealth sphere. 

 

(i)  Animals infected with stealth spheres develop gastroenteritis very quickly and with severe 
symptoms. 

Animals infected with individual noroviruses develop gastroenteritis more slowly and with 
less severe symptoms. 
 Analyse the information to explain these findings. 

(3) 

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

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

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

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

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

(ii)  Scientists are hoping that new treatments for norovirus infections can be developed to 
target the stealth sphere. 

Analyse the information to explain how targeting the stealth sphere could be used to treat 
these infections. 

(2) 

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

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

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

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

(Total for question = 5 marks) 
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Q14. 
  

In February 2016, the World Health Organisation (WHO) declared a public health emergency 
because of the spread of the Zika virus. 

The mild symptoms, such as joint pains, headaches and a slight temperature increase lasted 
only a few days. However, Zika virus has been linked to a birth defect called microcephaly. 

The graph shows the number of babies born with microcephaly in Brazil from 2010 to 2015. 

 

Scientists have discovered that the Zika virus genome is made of RNA. 

This RNA codes for: 

 

•  capsid protein with 105 amino acids 

•  pre-membrane protein with 187 amino acids 

•  envelope protein with 505 amino acids 

•  seven nonstructural proteins 

(i)  State how many bases are needed to code for the capsid protein. 

(1) 

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

(ii)  Unlike human immunodeficiency virus (HIV), Zika is not a retrovirus. 

Describe what happens to the Zika RNA once it is in the cell. 
(2) 

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

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

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

(Total for question = 3 marks) 
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 Q15. 
  

Some viruses cause infections in humans. 

Antiviral drugs affect the virus without affecting the cells of the host. 

Ebola is a disease that has a high mortality rate. 

In 2014, there was an outbreak of Ebola in West Africa resulting in the deaths of over 11 000 
people. 

The graph shows the number of reported cases in Sierra Leone from March 2014 to January 
2016. 

 

The maps show the number of reported cases in districts of Sierra Leone, Guinea and 
Liberia in four months recorded during the outbreak. 

The capital cities of these three countries are also shown. 
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* (i) Analyse the information in the graph and maps to comment on the spread of Ebola in 
West Africa. 

(6) 

(ii)  Describe the methods used to prevent the spread of Ebola. 

(3) 

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 9 marks) 
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 Q16. 
  

When a bacterial cell is infected with λ (lambda) phage, the virus will enter the lytic cycle. 

(i)  Describe the lytic cycle of a virus. 

(3) 

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

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

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

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

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

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

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

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

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

(ii)  The multiplicity of infection (MOI) is one factor that determines whether a virus enters the 
lytic cycle or latency. 

 

A scientist needed to use a MOI of 0.5 for an investigation. 
The virus particles were at a concentration of 2 × 109 cm–3 and the bacteria were at a 
concentration of 8 × 108 cm–3. 
Calculate the volume of virus particles that should be added to 0.25 cm3 of bacteria. 

(3) 

 
 
 
 
 
 
 
 
 
 

Answer ........................................................... cm3 

  

(Total for question = 6 marks) 
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Q17. 
  

In February 2016, the World Health Organisation (WHO) declared a public health emergency 
because of the spread of the Zika virus. 

The mild symptoms, such as joint pains, headaches and a slight temperature increase lasted 
only a few days. However, Zika virus has been linked to a birth defect called microcephaly. 

The graph shows the number of babies born with microcephaly in Brazil from 2010 to 2015. 

 

Zika virus is transmitted to humans by infected mosquitoes. 

(i)  Explain why another type of drug, rather than antibiotics, has to be used to treat Zika 
virus infections. 

(2) 

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

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

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

 .............................................................................................................................................  
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(ii)  Scientists have suggested that genetically modified (GM) mosquitoes could be used to 
help combat the spread of the Zika virus. 

Mosquito eggs are injected with DNA, from GM mosquitoes. This DNA contains a gene 
for fluorescence. However, only one in a few thousand injected eggs results in a GM 
mosquito. 
Explain how this procedure could help in the production of large numbers of GM 
mosquitoes. 

(4) 

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

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

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

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

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

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

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

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

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

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

(iii)  Explain why the Brazilian government has advised people to use mosquito nets, even if 
they have already contracted the Zika virus. 

(2) 

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

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

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

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

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

  

(Total for question = 8 marks) 
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Q18. 
  

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

Norovirus is a single-stranded RNA, non-enveloped virus. 

Norovirus is the most common cause of gastroenteritis. 

The table shows some features used to classify viruses. 

Which box in each row shows how these viruses are classified? 

(3) 

 

  

(Total for question = 3 marks) 
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Q19. 
  

The classification of viruses is based on structure and nucleic acid types. 

(i)  Which of the following pairs of viruses both have an envelope? 

(1) 

   A    Ebola and λ (lambda) phage 

   B    human immunodeficiency virus and Ebola 

   C    λ (lambda) phage and tobacco mosaic virus 

   D    tobacco mosaic virus and human immunodeficiency virus 

 
(ii)  Which of the following pairs of viruses both have a helical capsid? 

(1) 

   A    Ebola and tobacco mosaic virus 

   B    λ (lambda) phage and Ebola 

   C    human immunodeficiency virus and λ (lambda) phage 

   D    tobacco mosaic virus and human immunodeficiency virus 

 
  

(Total for question = 2 marks) 
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Q20. 
  

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

Glandular fever is caused by infection with the Epstein–Barr virus (EBV). 

The virus infects B lymphocytes and epithelial cells. 

On infection of these cells, the virus enters the lytic cycle. 

After the lytic cycle is brought under control by the immune system of the body, latency takes 
place. 

The diagram shows the structure of EBV. 

 

(i)  Which virus has both a polyhedral capsid and an envelope? 

(1) 
   A    Ebola 
   B    human immunodeficiency virus 
   C    λ (lambda) phage 
   D    tobacco mosaic virus 

 
(ii)  State what the genes in the DNA of EBV code for, other than glycoproteins. 

(1) 

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

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

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

(iii)  Describe the role of the glycoproteins in EBV. 

(2) 

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

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

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

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

(Total for question = 4 marks) 
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 Q21. 
  

Glandular fever is caused by infection with the Epstein–Barr virus (EBV). 

The virus infects B lymphocytes and epithelial cells. 

On infection of these cells, the virus enters the lytic cycle. 

After the lytic cycle is brought under control by the immune system of the body, latency takes 
place. 

Complete the graph to show the shape of the growth curve of EBV as a result of one lytic 
cycle after infection of a cell. 

(2) 

 

  

(Total for question = 2 marks) 
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Q22. 
  

An investigation used radioactively labelled phages. 

Phages are viruses that consist of DNA contained within a protein head. 

 

Phages inject their DNA into a host bacterial cell, but leave the protein heads  
(called phage ghosts) on the outside of the infected cell. 

Two different types of phage were developed by growing the phages in cultures  
of bacteria in two separate media. 

Medium (A) contained radioactive phosphorus (32P). 

Medium (B) contained radioactive sulfur (35S). 

Type A phage had DNA that included the 32P. 

Type B phage had proteins that included the 35S. 

(i)  State why radioactive carbon, nitrogen or oxygen were not used in this experiment. 

(1) 

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

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

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

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

(ii)  Separate cultures of the bacteria E. coli were infected with either type A or type B phage. 

After infection the empty phage heads (phage ghosts) were separated from the bacterial 
cells. 

Each was tested for radioactivity. 

Complete the table to show where radioactivity was present (Y) or absent (N). 

(1) 

 

(Total for question = 2 marks) 
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Q23. 
  

Some viruses cause infections in humans. 

Antiviral drugs affect the virus without affecting the cells of the host. 

Explain why viruses are dependent on living cells. 

(2) 

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

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

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

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

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

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

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

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

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

  

(Total for question = 2 marks) 
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Q24. 
  

In February 2016, the World Health Organisation (WHO) declared a public health emergency 
because of the spread of the Zika virus. 

The mild symptoms, such as joint pains, headaches and a slight temperature increase lasted 
only a few days. However, Zika virus has been linked to a birth defect called microcephaly. 

The graph shows the number of babies born with microcephaly in Brazil from 2010 to 2015. 

 

Calculate the percentage increase in the number of babies born with microcephaly in 2015 
compared with 2014. 

(2) 

 
 
 
 
 

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

  

(Total for question = 2 marks) 
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Q9. 
  

 

  

 
 
Q10. 
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Q11. 
  

 

  

 
 
Q12. 
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Q13. 
  

 

 

  

 
 
Q14. 
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Q21. 
  

 

  

 
 
Q22. 
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Q23. 
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