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1 Permethrin is a chemical used to kill invertebrate animals.
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The graph below shows the results of an investigation into the effect of permethrin 
on the heart rate of Daphnia.
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(a) Calculate the percentage change in the heart rate of Daphnia when the
concentration of permethrin increases from 0 to 300 μmol dm–3.

(2) 
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(b) Describe how an experiment could be carried out to obtain these results.
(3)
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2 Thrombophilia can be caused by major surgery.  The blood of a person with 
thrombophilia has an increased tendency to clot.  

*(a) Suggest how major surgery could cause thrombophilia and why this might be a 
dangerous complication after surgery.
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(b) Several anticoagulants are available to reduce the risk of thrombophilia in major
surgery.

One anticoagulant drug, METHRO II, developed for the treatment of thrombophilia,
has been tested on patients.

Each patient was randomly placed in one of four groups receiving a different dose
of METHRO II.

Some results from the trial are shown in the table below.

Dose of METHRO II 
/ a.u.

Percentage of patients (%)

With serious 
clotting 

With excessive 
bleeding 

1.0 37.8 0.8

1.5 24.1 1.2

2.3 23.7 3.5

3.0 15.1 5.5

(i) Describe the effect of METHRO II on thrombophilia.
(1)
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(ii) Using the information in the table, suggest why a dose of 1.5 a.u. of
METHRO II should be given to patients undergoing major surgery.
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(Total for Question 2 =  8 marks)

Save My Exams! – The Home of Revision  
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3 Pulmonary thrombosis is a condition in which blood clots form in the lungs.

(a) Put a cross  in the box that completes each of the following statements.

(i) The role of thrombin in blood clotting is to
(1)

A stimulate the release of prothrombin from platelets

B catalyse the conversion of fibrinogen to fibrin

C stimulate the release of thromboplastin from platelets

D catalyse the conversion of fibrin to fibrinogen

(ii) The ion required in the conversion of prothrombin to thrombin is
(1)

calciumA 

chlorideB 

potassiumC 

sodiumD 

(iii) Blood clots form only when required because the clotting factors used are
(1)

A pre-synthesised in an active form in the blood

B present in an inactive form in the blood

C synthesised in an active form when required 

D synthesised in an inactive form when required

Save My Exams! – The Home of Revision  
For more awesome GCSE and A level resources, visit us at www.savemyexams.co.uk/ 

 



*(b) Describe how the human lung is adapted for rapid gas exchange.
(5)
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(c) Suggest why blood clots, formed in pulmonary thrombosis, reduce gas exchange
in the lungs.
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(Total for Question 3 = 10 marks)
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4 Smoking cigarettes increases the risk of developing lung cancer. 

(a) Using the information in the graph, describe the effect that smoking has on the
relative risk of developing lung cancer.
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(b) It has been reported that the relative risk of developing lung cancer is doubled if
a person has a close family member who has developed lung cancer.

Explain what this suggests about the causes of lung cancer.
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(c) Identical twins can provide evidence for the relative effects of the factors that
affect a phenotype.

Identical twins develop from one fertilised egg.

(i) Explain why studies of identical twins can provide evidence for the relative
effects of the factors that affect a phenotype.
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(ii) Non-identical twins are produced from the fertilisation of two eggs.

Concordance is the probability that each twin will have the same
characteristic if it is present in one of the twins.

The table below shows the concordance of lung cancer in identical and
non-identical twins.

Type of twin Concordance of 
lung cancer (%)

Identical 20

Non-identical 11

Using information in the table, comment on the relative contributions of 
genotype and the environment to the probability of developing lung cancer. 
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(Total for Question 4 = 9 marks)
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