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1 Small arteries (arterioles) are found near tissues. One function of an arteriole is to increase or 
decrease the flow of blood to the tissues. 

Which tissues would be present in an arteriole wall to allow this function? 

1 collagen 

2 elastic 

3 muscle 

A 1, 2 and 3 B 1 and 3 only C 2 only D 3 only 

2 The graph shows a dissociation curve for haemoglobin. 

y-axis

x-axis

Which are suitable labels for the x-axis and the y-axis? 
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3 One type of congenital heart defect is called atrial septal defect (ASD) where the left and right 

atria are not completely separated. 

ASD usually results in blood moving from the left atrium into the right atrium. This will cause 
increased blood pressure in the right atrium and decreased blood pressure in the left atrium. 

Which row describes the other effects of ASD on blood pressure and oxygenation? 

4 What is correct for tissue fluid? 

 phagocytes platelets 
protein concentration 

compared to blood plasma 
key 

A � � higher � = present

B � � higher � = absent 

C � � lower

D � � lower
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5 The graph shows the dissociation curves for adult haemoglobin at two different (unidentified) 
concentrations of carbon dioxide. 

Which point represents the oxygen concentration in red blood cells as they leave a resting 
muscle? 
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6 Which reactions will be taking place in blood that is passing through active tissues? 

 HbO8  →  Hb  +  4O2 

HbO8  +  H+  →  HHb  +  4O2 

1

2 

33 

4 

–HC 3   +  H+  →  H2CO3 

H2O  +  CO2  →  H2CO3 

A 

B 

C 

D 2 and 3 only 

2 and 4 only

1, 3 and 4

1 , 2 and 3

7 The photomicrograph shows human blood, with three types of white cell labelled. 

R

S

T

Which row correctly identifies these white cells? 

cell R cell S cell T 

A lymphocyte lymphocyte lymphocyte 

B lymphocyte phagocyte phagocyte

C phagocyte lymphocyte phagocyte

D phagocyte phagocyte lymphocyte
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8 The graph represents data on blood vessels and blood flow. 

arteries arterioles capillaries venules veins 

key
X
Y
Z

Which row correctly identifies the curves? 

9 Which will not be formed in the plasma in capillaries surrounding active tissue? 

A carbaminohaemoglobin 

B carbonic acid 

C hydrogen carbonate 

D hydrogen ions 
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10 Which statement correctly identifies a similarity between blood plasma and tissue fluid? 

A Protein is found in equal concentration in both blood plasma and tissue fluid. 

B The blood plasma is under the same pressure as the tissue fluid. 

C The water potential of the blood plasma and tissue fluid are equal. 

D White blood cells are found in both blood plasma and tissue fluid. 

11 Which reactions are not likely to occur in blood that is passing through active tissues? 

1 

22

33

44

Hb  +  4O2  →  HbO8 

 Hb 8  +  H+  →  HHb  +  4O2 

 HC 3
–  +  H+  →  H2CO3 

 2O  +  CO2  →  H2CO3 

A 1 and 2 only B 1 and 3 only C 2 and 3 only D 2, 3 and 4 only 

12 The pressure of blood entering capillaries is about seven times higher than that of blood leaving 
the capillaries. 

What correctly explains this observation? 

1 

2 

3 

Blood pressure decreases with distance from the heart. 

Tissue fluid formation is due to a net loss of plasma from capillaries. 

Veins have fewer elastic and muscle fibres in their walls than arteries. 

A 1,1,1 2 and 3

B 1 and 2 only 

C 1 and 3 only 

D 2 and 3 only 
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13 The red blood cell count of humans increases when they remain at high altitudes. 

Why does this occur? 

1 

2 

3 

to increase the Bohr effect 

to increase the diffusion gradient for oxygen in the lungs 

to maintain transport of oxygen 

A 3 only 

B 1 and 2 only 

C 2 and 3 only 

D 1,1  2 and 3

14 Which two statements about the Bohr effect are correct? 

1 

2 

3 

4 

Increasing the partial pressure of oxygen increases the percentage of 
oxyhaemoglobin. 

Decreasing the partial pressure of carbon dioxide decreases the percentage of 
oxyhaemoglobin. 

Increasing the partial pressure of carbon dioxide shifts the dissociation curve of 
haemoglobin to the left. 

In low concentrations of carbon dioxide haemoglobin has a high affinity for oxygen. 

A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4 
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15 The photograph shows a type of blood cell. 

Which statements about these cells are correct? 

1 Oxygen diffuses through the phospholipid bilayer. 

Sodium ions diffuse through the phospholipid bilayer. 2 

3 Water passes in and out of these cells by osmosis. 

A 1 and 2 only B 1 and 3 only C 2 and 3 only D 1, 2 and 3 

16 Which symptom is specific to emphysema? 

A excess mucus secretion by the goblet cells 

B inflammation of the bronchial epithelium 

C loss of elasticity of the alveolar walls 

D thickening of the smooth muscle of the bronchi 
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17 Some studies suggest that smoking increases the risk of developing lung cancer. The two graphs 
show the percentage of smokers and the deaths from lung cancer in men of two age groups 
between 1950 and 1998. 
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Which statement is not supported by the data in the graphs? 

A Deaths from lung cancer in men aged 35-59 years decreased by 50 % over the period of the 
study. 

B Deaths from lung cancer in men aged 60-74 years increased up to 1970. 

C The data for men aged 60-74 years between 1950 to 1970 suggests that lung cancer takes 
up to 20 years to develop. 

D The number of men aged 35-59 years who were smokers decreased by approximately 60 % 
over the period of the study. 
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18 The diagram shows the effect of three different concentrations of carbon dioxide on the oxygen 
dissociation curve for human haemoglobin. 

X
Y

Z

100

0
0

percentage
saturation of
haemoglobin
with oxygen

12
partial pressure of oxygen / kPa

X = partial pressure of
carbon dioxide: 3.0 kPa

Y = partial pressure of
carbon dioxide: 5.0 kPa

Z = partial pressure of
carbon dioxide: 7.0 kPa

What effect does carbon dioxide have on haemoglobin? 

A it makes it less efficient at taking up oxygen and also less efficient at releasing it 

B it makes it less efficient at taking up oxygen and more efficient at releasing it 

C it makes it more efficient at taking up oxygen and also more efficient at releasing it 

D it makes it more efficient at taking up oxygen and less efficient at releasing it 

19 Why does the number of red blood cells in a human increase after several weeks at high altitude? 

A red blood cells are short-lived 

B there is a high partial pressure of oxygen 

C to remove glucose from the tissues 

D to supply the tissues with enough oxygen 
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20 Normal venous pressure in the feet is 3.3 kPa. When a person stands very still venous blood 
pressure in the feet rises to 5.0 kPa. 

What causes the high pressure? 

A Muscles in the walls of the veins contract, reducing the diameter of the veins. 

B Skeletal muscles in the legs are not squeezing blood upward in the veins. 

C Systolic blood pressure increases. 

D The valves in the veins of the legs allow blood to flow to the feet. 

21 Why does the red blood cell count of humans increase when they remain at high altitudes? 

A Haemoglobin is not saturated with oxygen in the lungs. 

B The partial pressure of oxygen is higher. 

C The percentage of oxygen in the air has decreased. 

D There is more carbon dioxide, increasing the Bohr effect. 

22 Which row correctly shows all the blood vessels that have the features in the table below? 

squamous 
endothelium present 

thick tunica media 
present 

collagen fibres 
present in tunica 

externa (adventitia) 

A arteries and 
capillaries 

arteries and veins veins 

B arteries, capillaries 
and veins 

arteries arteries and veins 

C arteries and veins arteries and veins arteries 

D veins and capillaries veins veins  
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23 The graph shows the dissociation of oxygen from haemoglobin at two different pHs. 

100

0
0

curve 1

curve 2

percentage
saturation of
haemoglobin
with oxygen

oxygen partial pressure

Which curve represents the lower pH and in which tissue might the data have been recorded? 

lower pH tissue

A curve 1 

B curve 1 

C curve 2 

D curve 2 

active muscle 

resting muscle 

active muscle 

resting muscle 

24 An oxygen molecule diffuses directly from the air in an alveolus to haemoglobin in a red blood 
cell. 

What is the minimum number of cell surface membranes through which this molecule must pass? 

A 2 B 3 C 4 D 5 
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25 The large arteries close to the heart have a thick elastic layer in their walls. 

Which statements about this layer are correct? 

1 

2 

evens out the blood flow from the heart 

reduces friction within these blood vessels 

prevents too much pressure bursting the artery wall 3 

A 1 and 2 only B 1 and 3 only C 2 and 3 only D 3 only 

26 The diagram shows part played by red blood cells in the transport of carbon dioxide. 

CO2

H2O

haemoglobin

1

2

3 4

Which row is correct? 

1 2 3 4

A carbaminohaemoglobin haemoglobinic 

acid 

hydrogen ions hydrogen 

carbonate ions 

B carbonic anhydrase carbonic acid hydrogen ions hydrogen 

carbonate ions 

C carboxyhaemoglobin carbonic 

anhydrase 

carbonic acid carbon dioxide 

D haemoglobinic acid carbonic acid hydrogen 

carbonate ions 

hydrogen ions 

27 Which components of blood are also present in lymph? 

white blood 
cells 

proteins 
sodium 

ions 

A � � � key

B � � � �= present 

C � � � �= absent

D � � �
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28 The mammalian circulatory system is described as a closed double circulation.  

The diagram shows the circulatory system in a different organism. The arrows show the direction 
of blood flow in the vessels. 

ventricle atrium

lung

gill

How is the circulatory system in this organism described? 

A closed double 

B closed single 

C open double 

D open single 
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29 Which of the tissue types below are present in the walls of all blood vessels? 

1

2

3

4

 collagen 

 elastic 

 endothelial 

 smooth muscle 

A 1,1, 1,1, 2, 3 and 41, 

B 1,1,1, 21,1, 2 and 4

C 2 and 3 only 

D 3 only 

30 In  mammals, some carbon dioxide is transported by red blood cells in combination with 
haemoglobin. 

What is the product of this combination? 

A carbamino-haemoglobin  

B carbonic acid 

C carboxyhaemoglobin 

D haemoglobinic acid 

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

 



31 The diagram shows a red blood cell and the concentrations of ions, in mmol dm −3, in the plasma
and in the cell. 

144
5

111

15
150

73

Na+

K+

Cl

Na+

K+

Cl

Which ions are actively transported into and out of the cell? 

into cell out of cell 

A Cl 
− + K

B K+ Na+ 

C Na+
l C −

D Na+ +K
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32 The graph shows the percentage saturation of haemoglobin with oxygen at different partial 
pressures of oxygen. 

Which range of partial pressures of oxygen produces the greatest change of percentage 
saturation of haemoglobin per unit oxygen tension? 
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33 Below are correct statements comparing blood, tissue fluid and lymph in a capillary bed. 

• W lacks large plasma proteins and red blood cells and has a higher water potential than Z.

• X is at a lower pressure than Y and contains red blood cells and large plasma proteins.

• Y is at a higher pressure than W and contains red blood cells and large plasma proteins.

• Z is at a lower pressure than Y and lacks red blood cells.

Which correctly identifies W, X, Y and Z? 

W X Y Z

A 
blood entering 

capillary 
lymph 

blood leaving 

capillary 
tissue fluid 

B 
blood leaving 

capillary 
lymph tissue fluid

blood entering 

capillary 

C lymph 
blood entering 

capillary 
tissue fluid 

blood leaving 

capillary 

D tissue fluid 
blood leaving 

capillary 

blood entering 

capillary 
lymph 

34 An oxygen molecule diffuses directly from the air in an alveolus to haemoglobin in a red blood 
cell. 

What is the minimum number of cell surface membranes through which this molecule must pass? 

A 2 B 3 C 4 D 5 
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35 The graph shows the dissociation curves for adult haemoglobin at two different (unidentified) 
concentrations of carbon dioxide. 

Which point represents the oxygen concentration in red cells as they leave a resting muscle? 
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36 The red blood cell count of humans increases when they remain at high altitudes. 

What is the effect of this? 

A It increases the Bohr effect. 

B It increases the rate of oxygen transport. 

C It reduces the amount of haemoglobin per cell. 

D It reduces the heart rate. 

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

 



37 The table summarises some characteristics of arteries, veins and capillaries. 

 characteristics arteries veins capillaries 

1 high low low 

2 wide narrow narrow

3

 blood pressure 

lumen

wall thick thin single cell 

Which lines in the table are correct? 

A 1 and 2 only 

B 1 and 3 only 

C 2 and 3 only 

D 1,1,1 2 and 3

38 The graph shows the oxygen dissociation curves of the pigments myoglobin and haemoglobin. 
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Using information contained in the graph, what is the comparison between haemoglobin and 
myoglobin at a partial pressure of oxygen of 2 kPa? 

A haemoglobin combines with more oxygen than myoglobin 

B haemoglobin combines with oxygen when myoglobin releases oxygen 

C haemoglobin has a lower affinity for oxygen than myoglobin 

D haemoglobin has a saturation of 20 % when myoglobin is fully saturated 
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39 When climbing a very high mountain there is a risk of altitude sickness. 

What causes altitude sickness? 

A A high concentration of carbon dioxide accumulates in the blood. 

B Oxygen partial pressure decreases. 

C Red blood cell production increases. 

D The proportion of oxygen in the air decreases. 

40 Which structures are found in both arteries and capillaries? 

A collagen fibres 

B elastic fibres 

C endothelial cells 

D smooth muscle cells 

 

41 Which function can be carried out by a mature red blood cell? 

A active transport 

B cell division 

C phagocytosis 

D protein synthesis 
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42 The graph shows the dissociation curves for three respiratory pigments.

Myoglobin, found in muscle, only releases oxygen when partial pressures are very low. Fetal
haemoglobin has a higher affinity for oxygen than adult haemoglobin.

What are X, Y and Z?

100
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60

20

0
0 2 4 6 8 10 12 14

saturation of pigment
with oxygen/%

partial pressure of oxygen/kPa

X
Y

Z

adult
haemoglobin

fetal
haemoglobin

myoglobin

A X Y Z

B Y Z X

C Y X Z

D Z Y X
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43 The diagram shows an alveolus and associated blood capillary. The arrows indicate the direction
of blood flow.

Which region has the lowest oxygen concentration?

C
B

A

D

44 Which characteristics indicate physical fitness?

effect of exercise
on pulse rate

return of pulse rate
to normal

A rapid rise rapid

B rapid rise slow

C slow rise rapid

D slow rise slow
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45 In what way are caffeine and nicotine similar in their effects on the human body?

A They both increase heart rate.

B They both increase urine output.

C They both reduce blood pressure.

D They both reduce heat loss through the skin.
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