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You are advised to spend 70 minutes answering the questions in this booklet.

QUESTION ONE :  CIRCULATORY SYSTEM

(a)	 On the diagram below, name the four major blood vessels that transport blood between the 
organs, as shown by the arrows.

Diagram showing blood circulation in a human

rest of 
body

heart

lungs

(i) (iii)

(ii) (iv)

(b)		  Diagram of a cross section of a capillary

capillary wall

lumen

	 Explain how the structure and location of a capillary relates to its function. 
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(c)		  Diagram of a cross section of a major vein and artery  
	 to show the differences in their structure

lumen

smooth muscle and 
elastic fibre layer

fibrous layer

Vein Artery  
	
	 Describe how the structure of the artery differs from the vein

	 AND

	 explain how ONE of the structural differences of the artery helps to maintain continuous 
blood flow.

(d)	 Approximately 75% of people in New Zealand suffer from continual hypertension (high blood 
pressure). Many lifestyle factors can cause hypertension.

	 Describe ONE of these lifestyle factors AND explain how it causes hypertension.
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(e)	 Discuss the effect a regular exercise programme can have on the circulatory system.
	 In your answer consider the effect of exercise on:
	 •	 heart
	 •	 blood flow
	 •	 blood vessels.
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QUESTION TWO :  RESPIRATORY SYSTEM

Diagram showing the position of the lungs

Adapted from Relph, Pedder, DeLacey, Life Science (Heinemann, 1990), p 142.

(a)	 Complete the table below to describe the function of the named structures.

Structure Function

Trachea

Cartilage

Diaphragm

(b)	 Describe THREE features of the structure of an alveolus.

	 (1)

	 (2)

	 (3)

For copyright reasons, 
this resource cannot be 

reproduced here.
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(c)	 Explain how oxygen continually moves into the bloodstream from the alveolus.

(d)	 When a person has an asthma attack, the smooth muscles of the bronchi and bronchioles 
contract, while the mucus secretory cells lining these tubes become overactive.

	 Explain how an asthma attack affects the respiratory system.

(e)	 The table below compares three characteristics of inhaled and exhaled air.

Inhaled air Exhaled air

dusty clean
dry moist
cool warm

	 Discuss how and why exhaled air differs from inhaled air.
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QUESTION THREE :  EXCRETORY SYSTEM

(a)	 Using the outline below, draw a labelled diagram to show the internal structure of a kidney. 

	 Draw label lines and name: renal artery, renal vein, ureter, pelvis, medulla and cortex.

(b)	 Complete the table below to describe the function of the named structures.

Structure Function

Urethra

Renal artery

Ureter

Bladder
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The diagram shows a Bowman’s capsule and a glomerulus.

blood entering

blood leaving

venule

arteriole

Bowman’s capsule

glomerulus

(c)	 Explain how the structures in the above diagram work together to filter the blood.

(d)	 Explain why proteins are not normally found in the filtrate.

Question Three continues 
on the following page.
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(e)	 The composition of the blood leaving the kidney in the renal vein is different from the blood 
entering the kidney in the renal artery.

	 Discuss the reasons for the changes in concentration of: 
	 •	 urea
	 •	 salts
	 •	 water
	 •	 oxygen
	 •	 carbon dioxide
	 •	 glucose 

	 between the renal artery and renal vein. 
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Extra paper for continuation of answers if required.
Clearly number the question.


