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OCR AS Biology exam practice answers

11 Health and disease

1
(a)
Through unprotected sexual intercourse; through using unsterilised and infected surgical equipment; through sharing needles during drug abuse. 
[3]

(b)
(i)
In most areas the percentage of people with new infections has risen from 1980 
to 2010. The greatest rise is in sub-Saharan Africa — from 0.0% in 1980 to 15.2% in 2010. In Western Europe the percentage of new infections fell between 2000 and 2010. 
[4]


(ii)
Western Europe is more developed, with better primary health care and better education to teach people about HIV/AIDS. More drugs are available to treat infections and reduce transmission. 
[3]

(c)
HIV is a virus. Viruses do not respond to antibiotics, so there is little point in trying to treat the infection with antibiotics. Secondary infections may be bacterial or fungal, which can be treated with antibiotics. 
[4]
2
(a)
An antigen is a molecule on the surface of a cell. It can be used to recognise foreign cells. Antigens are usually proteins or glycoproteins. Antibodies are proteins made by the immune system. They are made by plasma cells and are used to bind to antigens and stop the activity of the foreign cell. 
[3]

(b)
Antibodies are proteins. They have a quaternary structure — usually four polypeptides bound together by disulphide bridges. The variable region has a specific shape — it is complementary to the shape of the antigen. The constant region may help to bind to phagocytes. There are hinge regions that allow flexibility so that it can bind to more than antigen. 
[4]

(c)
Poor diet; lacking in protein; protein is needed to make antibodies. 
[2]
3
(a)
It coats the surface of the airways, reducing the diameter of the airway. It paralyses the cilia and prevents the movement of mucus. Irritation causes coughing, which thickens the smooth muscles in the walls of the airways. Irritation causes inflammation of the surface of the airway, which stimulates the production of mucus. Tar contains carcinogenic compounds which cause mutations in DNA of cells, producing uncontrolled division and causing tumours to grow. 
[9]

(b)
(i)
In 1900, when few people smoked, there was little lung cancer. In the 1950s and 1960s, when the percentage of smokers was higher, there was more lung cancer. In 1900, only 2% of men smoked and there were no cases of lung cancer, but in 1960 73% of men smoked and 39 men had cancer. The rise in male smokers before the rise in female smokers is reflected in increased cancer in men before the increase in women. A higher percentage of men who smoked is reflected in higher numbers of men with lung cancer compared to women. A rise in cancer is seen about 20 years after an increase in the percentage of smokers. 
[4]


(ii)
There is no immediate link between an increase in the percentage of smokers and an increase in lung cancer. The increase in cancer is seen 20 years after the increase in the percentage of smokers. There is no causal link shown. The data only suggest a link between smoking and lung cancer. 
[3]


(iii)
The percentage of people with lung cancer — the increase in the numbers of people with lung cancer could have been caused by a higher population with a similar percentage of lung cancer patients. 
[2]
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