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Answer all the questions.

1 (a) A trainee teacher produced a set of Flash Cards to use with his class during revision. Imagine 
you are one of his students using these cards.

  The flash cards were to be used to revise features shown by arteries, veins and capillaries. 
Each card had a question on one side and the correct answer on the other side.

  Fig. 1.1 shows an example Flash Card.

Question

Name three types 
of blood vessels.

            

Answer

1 artery

2 vein

3 capillary

Fig. 1.1

  State the correct answers to questions (i) to (v) in the right-hand boxes.

Question (i)

Which blood vessels 
carry blood towards 

the human heart from 
body organs?

            

Answer (i)

[1]

Question (ii)

Which human blood 
vessels have the 
thickest walls?

            

Answer (ii)

[1]
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Question (iii)

Which blood vessels have 
pocket valves?

            

Answer (iii)

[1]

Question (iv)

State one way in which the 
function of a pulmonary vein 
is different from the function 

of other veins.

            

Answer (iv)

[1]

Question (v)

Which type of blood vessel 
has a wall between 0.1 �m 

and 0.5 �m thick?

            

Answer (v)

[1]
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 (b) The trainee teacher then produced two worksheets which his students used to revise 
breathing, gas exchange and transport in human beings.

  (i) Complete Worksheet 1.

Worksheet 1

1 Fig.1.2 shows some of the organs in the human thorax.

 Label structures A, B, C and D.

A ..........................................

B ..........................................

C ..........................................

D ..........................................

Fig. 1.2
 [4]

2 Table 1.1 shows some of the structures and changes that are involved in inhalation.

 Complete the table to describe the changes that occur during inhalation.

Table 1.1

feature change

ribs and sternum
raised by contraction of the

…………………………………… muscles

diaphragm
shape becomes more

………………………………………………

volume of thorax ………………………………………………

air pressure inside thorax ………………………………………………

air movement from the ………………………………………

to the ……………………………… air space
 [5]
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  (ii) Complete Worksheet 2.

Worksheet 2

1 The following paragraph describes gas exchange in the human lung.

 Complete the sentences with the correct words from the list.

air      blood      body      less      lungs      more

Air entering the lung during inhalation diffuses into the alveolar spaces.

The walls of the alveoli are very thin. Blood arriving at the gas exchange

surface has …………………… oxygen and …………………… carbon dioxide

than the air in the alveolar spaces. In a given time the diffusion gradient

for oxygen allows more oxygen to pass from the …………………… into the

…………………… than leaves it. The carbon dioxide diffusion gradient brings

about the net movement of carbon dioxide in the opposite direction. This means that

blood leaving the gas exchange surface will carry more oxygen and less 

carbon dioxide than the blood flowing from the …………………… . [5]

2 Describe and explain how blood transports oxygen and nutrients to the cells within tissues.

oxygen  .........................................................................................................................................

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

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

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

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

 ...............................................................................................................................................  [3]

nutrients  .......................................................................................................................................

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

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

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

 ...............................................................................................................................................  [2]

[Total: 24]
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2 Barack, a sports studies student, wanted to find out the effect of fast running speed on the heart 
rate of George, who is a professional athlete. 

 The investigation involved the use of a treadmill, a type of running machine, in a gym.

 (a) Complete the risk assessment below for the investigation stating what the hazards are and 
explaining how to minimise the risk from these hazards to Barack and George.

Activity
Measuring the heart rate of a person running fast

(i) Hazards 

Barack

[1]

George

[2]

(ii) Evaluation of risk that someone could be harmed and how seriously

Barack

[1]

George

[1]

(iii) Precautions/means of reducing risk

Barack

1.

2.

[2]

George

1.

2.

[2]

(iv) Reporting

[2]
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 (b) For a time after a long period of fast running George’s breathing rate continued to be faster 
than usual.

  Complete the following sentences.

  (i) Resting muscles use …………………… respiration to produce ATP. The cell structure

   in the muscle cells where this process occurs are called …………………… . [2]

  (ii) A waste product builds up in George’s muscles during a long period of fast running.

   This waste product is …………………… . [1]

  (iii) The term used to describe the state that exists in George’s muscles as a result of

   the long period of fast running is …………………… . [1]

  (iv) Sustained fast breathing restores George’s muscles to a normal state by allowing

   the waste product to be …………………… . [1]

[Total: 16]
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3 (a) Pulse rate, body temperature and sometimes blood pressure are taken when patients see their 
doctor or visit the hospital. These routine checks are carried out to see how the test values for 
these ‘vital factors’ compare to the normal range. The test values are used diagnostically to 
give an indication of how well or ill a patient might be.

  (i) Complete Table 3.1 below.

Table 3.1

vital factor equipment normal range or value including unit
(40-year-old male at rest)

pulse manual

body temperature thermometer

blood pressure sphygmomanometer

[3]
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  (ii) ECG and spirometer traces and peak flow readings are also used in diagnosis to work 
out how well or ill someone is.

   Column I shows some traces and a peak flow value.
   Column II lists possible diagnoses.

Column I – traces and peak flow value Column II – diagnoses

A  

1 asthmatic

B  

2 bradycardia

C  

3 sinus arrhythmia

D  

4 average, healthy person at rest

E peak flow 225 dm3 min–1 5 tachycardia

6 ventricular fibrillation

   Match each of the traces or numerical value labelled A – E to a possible diagnosis 
1 – 6.

A ……      B ……      C ……      D ……      E …… [5]
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 (b) To maintain a healthy state the human body needs to maintain a steady, stable temperature.

  (i) State the position of the human temperature control (thermoregulatory) centre.

 ....................................................................................................................................  [1]

  (ii) Explain how the following contribute to maintaining a steady temperature.

1 shivering  ........................................................................................................................

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

 ....................................................................................................................................  [2]

2 sweating  ........................................................................................................................

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

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

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

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

 ....................................................................................................................................  [4]

3 vasoconstriction OR vasodilation  ..................................................................................

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

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

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

 ....................................................................................................................................  [3]

[Total: 18]
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4 Some students were studying blood pressure as part of their course.

 Their assignment brief included two tasks.

 The first was to find out how to take someone’s blood pressure using a manual, mercury 
sphygmomanometer.

 The second was to interpret graphs involving blood pressure data.

 (a) The following list, A – J, includes instructions which, when taken together, describe how to 
measure blood pressure using a manual sphygmomanometer.

  However, they are not in the correct order.

  A  Bell of stethoscope placed over brachial pulse point, valve on bulb closed.

  B  Brachial pulse registered and sphygmomanometer bulb squeezed repeatedly until pulse 
‘lost’.

  C  Cuff of sphygmomanometer wrapped around upper arm.

  D  Pressure in cuff increased by further 30 mmHg – no sound heard through stethoscope.

  E  Record diastolic pressure.

  F  Record systolic pressure.

  G  Sounds become inaudible indicating diastolic pressure.

  H  Tapping sounds become audible indicating systolic pressure.

  I  The individual should be sitting in a comfortable position with arm at ‘heart-height’.

  J  Valve opened gradually to slowly release pressure in the cuff.

  List the letters in the correct order. The first five have been done for you.

I C A B D
[4]
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 (b) Fig. 4.1 shows blood pressure in different blood vessels.
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Fig. 4.1

  (i) Explain why blood pressure decreases with increasing distance from the heart.

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

 ....................................................................................................................................  [1]

  (ii) Explain the variation in blood pressure in the arteries.

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

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

 ....................................................................................................................................  [2]

  (iii) Use Fig. 4.1 and your own knowledge to complete Table 4.1.

Table 4.1

blood pressure / mmHg name

maximum in arteries ………………… ……………………………… pressure

minimum in arteries ………………… ……………………………… pressure
[4]
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 (c) Fig. 4.2 shows the changes taking place in parts of the heart and the aorta at points A to D of 
a single cardiac cycle.

  Use Fig. 4.2 to answer the following questions.
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Fig. 4.2

  (i) State the time when the blood pressure in the atrium is at its lowest.

 ....................................................................................................................................  [1]

  (ii) State the blood pressure in the aorta at 0.6 seconds.

 ....................................................................................................................................  [1]

  (iii) Use your knowledge of the structure and function of the heart to describe the action of 
the valves at points A to D on the graph.

A  ........................................................................................................................................

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

B  ........................................................................................................................................

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

C  ........................................................................................................................................

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

D  ........................................................................................................................................

 ....................................................................................................................................  [4]

[Total: 17]
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5 (a) A patient is referred to a specialist department of a hospital where a variety of medical imaging 
equipment is available for scanning purposes. One of these is likely to be an ultrasound 
scanner.

  (i) State two medical applications of ultrasound scanning.

1. ........................................................................................................................................

2. .................................................................................................................................  [2]

  (ii) List two advantages of using ultrasound scanning.

1. ........................................................................................................................................

2. .................................................................................................................................  [2]

  (iii) Describe and explain the basic principles of ultrasound scanning.

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

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

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

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

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

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

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

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

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

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

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

 ....................................................................................................................................  [6]
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 (b) An elderly lady living in a care home was suffering from a combination of circulatory and 
respiratory disorders. Chest X-rays indicated a serious lung condition. The results suggested 
that surgery was required.

  Identify any benefits and risks, to the elderly lady, that might arise from this diagnosis and 
suggested treatment.

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

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

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

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

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

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

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

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

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

 ............................................................................................................................................  [5]

[Total: 15]

END OF QUESTION PAPER
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