
BIOLOGY(sub) 

Grade 13 

Infectious diseases – Worksheet 

 
1. Fig. 4.1 is a diagram of a bacterium. 

 

(a) Name structures P to S.[3] 
(b) State the names of three structures that are present in a phagocyte from a mammal that are not present 
in bacteria.[3] 
Tuberculosis (TB) is an infectious disease caused by a bacterium. 
(c) (i) Name the bacterium that causes TB. [1] 
(ii) Describe how TB is transmitted from infected to uninfected people.[2] 
Antibiotics are used in the treatment of people with TB. The usual procedure is for people with TB to take a 
mixture of three or four antibiotics for up to a year. 
(d) Explain why it is necessary to give people with TB this type of treatment. [3] 
 

2. Fig. 3.1 is an electron micrograph of HIV particles leaving a T lymphocyte. 

 
HIV instructs the cell to reproduce more viruses. During this process the cell makes viral DNA and viral 
proteins that assemble to make new viral particles. These particles bud away from the cell membrane to 
infect other T lymphocytes. This process of viral budding kills T lymphocytes. A decrease in the number of T 
lymphocytes in the blood results in the destruction of a person’s immune system and leads to the onset of 
AIDS. 



(a) (i) Calculate the actual size of a viral particle shown in Fig. 3.1. Show your working and express your 
answer to the nearest nanometer. [2] 
(ii) State the property of the electron microscope that makes it possible to view clearly very small objects, 
such as viral particles. 1] 
(b) Suggest why an infected T lymphocyte that is producing HIV particles has a higher demand for amino 
acids than an uninfected cell. [1] 
(c) State three ways in which HIV is transmitted.[3] 
(d) Outline the problems involved in controlling the spread of HIV.[3] 
 
3.(a) (i) Name the organism that causes tuberculosis (TB). [1] 
(ii) Explain how TB is transmitted from an infected person to an uninfected person.[2] 
The World Health Organisation (WHO) collects data on TB from its six different regions as shown in Table 
5.1. In 2003, it used these figures to estimate 

• the total number of people with the disease in each region 
• the number of deaths from TB. 

Many of those who died from TB were also infected with HIV 

 
(b) Explain the advantage of expressing the number of cases and the number of deaths as ‘per 100 000 
population’.[2] 
(c) Using the information in Table 5.1, outline the reasons why TB has a greater impact on the health of 
people in some regions rather than others.[3] 
(d) The number of cases of TB decreased considerably in many countries during the 20th century. Over the 
past 20 years, the number of cases worldwide has increased very steeply. A vaccine against TB has existed 
since 1921. 
Explain why TB has not been eradicated even though a vaccine has existed since 1921.[3] 
 
 
 

4. An estimated 300 to 500 million cases of malaria occur worldwide each year resulting in 1 to 3 
million deaths. 80% of these cases are in children under the age of five. 

There are four species of malarial parasite, of which Plasmodium falciparum is responsible for most of the 
deaths from this disease. 

(a) Describe how the malarial parasite is transmitted.[3] 

(b)  Several potential vaccines against malaria have been developed. Some of these make use of proteins 
from the surface membrane of P. falciparum. 

(i) Explain how using such a vaccine may give long-term immunity to malaria.[4] 
(ii) Researchers have been trying to develop a successful vaccine against malaria for about 20 years. 
Explain why it has proved so difficult to develop such a vaccine.[2] 

(c) Proteins on the surface of the parasite are responsible for binding to surface receptors on the red blood 
cells. These are removed when the parasites enter the red blood cells. 



An enzyme has recently been discovered in P. falciparum that is responsible for the removal of these 
proteins. If the enzyme does not function then the parasites cannot enter red blood cells. 
It has been suggested that a drug could be developed to inhibit this enzyme. 

Describe one possible way in which such a drug might act on the enzyme to prevent it from functioning.[3] 
 
5.Many of the cells in the pancreas produce enzymes. Golgi bodies in the cells produce secretory vesicles 
full of enzymes which are released at the cell surface by exocytosis. 

Fig. 1.1 is a diagram of an enzyme-producing cell from the pancreas. The diagram is not complete. 

 
 

(a) (i) Complete Fig. 1.1 by drawing in the following: 

• a Golgi body forming secretory vesicles 

• a secretory vesicle releasing its contents by exocytosis in the region labelled X [3] 

(ii) Calculate the actual diameter of the nucleus of the pancreatic cell. Show your working and express your 
answer to the nearest micrometre.[2] 
Fig. 1.2 is a drawing of the bacterium Vibrio cholerae the causative agent of cholera. 

 
(b) State three structural features of V. cholerae, that are not found in animal cells. [3] 

Table 1.1 shows the numbers of new cases of cholera and the number of deaths from cholera in selected 
countries in West Africa in 2005. The mortality rate is the number of deaths as a percentage of the number of 
cases. 



 
(c) Calculate the mortality rate for cholera in Liberia. Write your answer in the space in the table. [1] 

(d) Cholera tends to emerge as a risk to health following natural disasters. It is said that every death from 
cholera is a death that could have been prevented. Explain how it is possible to reduce the number of deaths 
during a cholera epidemic in countries such as those in West Africa.[4] 

(e) The total number of cases of cholera in the Americas and Europe during 2005 was 34. 
Explain why cholera is unlikely to be transmitted in developed countries.[2] 
 
6. The HIV/AIDS pandemic has had a very large impact on life expectancy in many African countries. 
Table 3.1 shows estimated data for seven African countries for 
• the average life expectancy of an individual born in 2002 
• the percentage of the population testing positive for HIV in 2002 

• the average life expectancy of an individual born in 2002 if there was no HIV/AIDS pandemic. 

 
(a) Using the ‘without HIV/AIDS’ and ‘with HIV/AIDS’ data shown in Table 3.1, calculate the percentage 
decrease in life expectancy for Botswana. 

Show your working and give your answer to the nearest whole number. [2] 

(b) Suggest two reasons for the differences shown in estimated life expectancy without HIV/AIDS between 
the different African countries.[2] 
(c) After studying the data in Table 3.1, a student concluded that: 

“There is a correlation between the percentage of the population testing 
positive for HIV and the decrease in estimated life expectancy with HIV/AIDS.” 
(i) With reference to Table 3.1, explain why the data do not fully support the student’s conclusion. [2] 

(ii) List two factors in the prevention and control of HIV/AIDS that would help to improve average life 
expectancy in the African countries shown in Table 3.1.[2] 
(d) A person who is confirmed as HIV-positive has tested positive for the presence of antibodies to HIV. 
Outline the events that occur in a newly-infected person, which lead to the production of antibodies to HIV.[5] 


