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Q1.           

Salmonella can cause severe vomiting and diarrhoea.

Public health laboratories use the Salmonella Rapid Culture technique to confirm a Salmonella
infection.

This can accurately identify Salmonella as purple stained colonies within 48 hours.

Previous methods for the identification of Salmonella infections took four days.

Explain the advantages of using this technique in public health laboratories.

(3)

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

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

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

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

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

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

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

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

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

 

 

Q2.          Human diseases can be caused by many different types of organism, such as bacteria
and viruses.
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(a)  Give two differences between the genetic material of bacteria and viruses.

(2)

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

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

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

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

(b)  Tuberculosis (TB) is caused when droplets, containing the bacterium Mycobacterium
tuberculosis, are inhaled into the lungs.

In the lungs, large numbers of the bacterium are formed rapidly. These can be ingested by
macrophages. Eventually, tubercles (tissue masses), containing dormant bacteria inside
macrophages, may form.

(i)  Describe how macrophages ingest the bacteria.

(2)

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

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

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

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

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

(ii)  Suggest why treatment with antibiotics may not be effective against the dormant bacteria in
the tubercles.

(2)

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

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

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

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

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

(iii)  TB can be prevented by vaccination. Explain how a person can develop artificial active
immunity following vaccination.

(3)

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

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

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

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

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

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

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

(c)  In a person with TB, the dormant bacteria in tubercles may be activated after several years.
The bacteria multiply rapidly, resulting in severe lung damage.

The bacteria are released from the tubercles. These bacteria can inhibit the activity of T cells
and infect other organs.

Explain why the activity of these bacteria and the inhibition of T cells means that a person may
quickly develop severe symptoms leading to death.

(4)

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

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

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

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

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

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

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

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

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

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

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

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

(Total for Question = 13 marks)

 

Q3.           

Which of the four statements describes the Salmonella endotoxin?
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(1)

   A    lipopolysaccharide in the cell wall membrane

   B    lipopolysaccharide secreted by the cell

   C    polypeptide in the cell wall membrane

   D    polypeptide secreted by the cell

 

 

Q4.           

Ultraviolet (UV) radiation damages DNA and is used in microbiology to produce aseptic
conditions.

The effectiveness of UV radiation was investigated, using three species of pathogenic bacteria.

The table provides information about the bacteria used in this investigation.

(i)  Compare and contrast the structure of the wall of Gram positive bacteria and Gram negative
bacteria.

(3)

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

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

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

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

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

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

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

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

(ii)  In this investigation, living bacteria of each species were exposed to UV radiation for four
hours.
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The numbers of living bacteria were counted each hour during the four-hour period.

The graph shows the results of this investigation.

Calculate the percentage change in numbers of living E. coli after two hours of exposure to UV
radiation.

(2)

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

(iii)  A student concluded from this investigation that if food is exposed to UV radiation, it would
remove all risk of food poisoning.

Criticise the validity of this conclusion.

(4)

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

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

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

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

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

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

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

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

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

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

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

 

(Total for question = 9 marks)

 

 

Q5.           

The pathogenic effects of bacteria can be due to the toxins they release.

Endotoxins are released by Gram negative bacteria.

(i)  Name one type of Gram negative bacteria that releases endotoxins.

(1)

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

(ii)  Give one difference between the structure of Gram negative bacteria and Gram positive
bacteria.

(1)

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

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

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

 

(Total for question = 2 marks)

 

 

Q6.           

Endotoxins are usually less toxic than exotoxins.

The LD50 value is the mass of the chemical per kg of body mass that would kill half the number
of rodent animals.

The LD50 value can be used to indicate how toxic a chemical is.
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One endotoxin has an LD50 value of 11 ng kg−1.

The mean body mass of a group of rodents is 28 g.

Calculate the mass of endotoxin given to each rodent that would kill half of the rodents in this
group.

(1)

Answer ........................................................... ng

(ii)  State two differences, other than toxicity, between endotoxins and exotoxins.

(2)

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

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

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

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

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

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

 

(Total for question = 3 marks)

 

 

Q7.           

Antibiotics have been developed to control bacterial infections.

(a)  Name one bacterium which causes symptoms of infection by producing exotoxins.

(1)

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

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

(b)  Explain how an antibiotic has a bacteriostatic effect on bacteria.

(2)

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

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

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

*(c)  Bacterial resistance to common antibiotics is an increasingly serious problem facing doctors
treating a wide range of infections.

The graph below shows the percentage of resistant bacteria in patients being treated with
antibiotics for Streptococcus pneumoniae infections.

Group A had never been given antibiotics.
Group B had been previously treated with other antibiotics.
Group C had been previously treated with the named antibiotic.

Analyse the data and use your knowledge of antibiotic resistance to evaluate the claim that soon
doctors will be unable to treat most common bacterial infections with antibiotics.

(9)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

(Total for question = 12 marks)

 

Q8.           

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

A number of different bacteria can cause food poisoning.

The graph shows the number of new cases of food poisoning after a lunch party.

S T E M U P . C O . U K

https://stemup.co.uk


(i)  Explain why it is likely that this food poisoning resulted from food contaminated with 
Staphylococcus rather than with Salmonella.

(3)

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

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

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

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

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

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

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

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

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

(ii)  Describe the techniques microbiologists could use to confirm that this food poisoning was
caused by Staphylococcus.

(4)

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

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

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

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

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

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

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

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

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

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

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

 

(Total for question = 7 marks)

 

Q9.           

The Human Immunodeficiency Virus (HIV) infects cells of the human immune system.

(a) (i) Place a cross ( ) in the box next to the name of the type of cell in the human immune
system that is infected by HIV.

 

(1)

   A   B effector cell

   B   B memory cell

   C   T helper cell

   D   T killer cell

(ii) Place a cross ( ) in the box next to the name of the enzyme used to produce DNA from viral
RNA in an infected cell.

 

(1)

   A   DNA polymerase

   B   RNA polymerase

   C   restriction endonuclease
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   D   reverse transcriptase

(b) An antibody, known as 2G12, has been isolated from the blood of an HIV patient.

(i) State two characteristic features of antibodies.

(2)

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

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

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

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

*(ii) The antibody 2G12 is produced in response to part of a glycoprotein found on the surface of
HIV. Synthetic molecules have been made that resemble this part of the glycoprotein. The
antibody 2G12 binds to these synthetic molecules.

Using the information, suggest how this may enable scientists to develop a means of producing 
active immunity to HIV infection.

(5)

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

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

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

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

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

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

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

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

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

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

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

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

(c) The table below shows some data about groups of people with HIV infection, in the United
Kingdom in 2010.
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Some of the figures shown in the table are estimates.

Suggest why data about HIV infections are often estimates.

(2)

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

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

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

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

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

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

(Total for question = 11 marks)

 

Q10.           

Salmonella are Gram negative bacteria found in the large intestine of humans.

Which is the correct statement about Salmonella?

(1)

   A    Salmonella has a thick peptidoglycan cell wall and produces endotoxins

   B    Salmonella has a thick peptidoglycan cell wall and produces exotoxins

   C    Salmonella has a thin peptidoglycan cell wall and produces endotoxins

   D    Salmonella has a thin peptidoglycan cell wall and produces exotoxins

 

(Total for question = 1 mark)
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