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1.	Explain the relationship between the structure and function of arteries, veins and capillaries.
(Total 8 marks)

 
2.	Draw a labelled diagram to show the internal structure of the heart.
(Total 6 marks)

 
3.	Outline the events that occur within the heart, which cause blood to move around the body.
(Total 6 marks)

 
4.	(a)	List two different types of blood cells.
.....................................................................................................................................
.....................................................................................................................................
(1)
 
(b)	Explain why antibiotics are effective against bacteria but not viruses.
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
(3)
(Total 4 marks)



5.	The diagram below shows a section through the lower part of the heart, with two of the heart’s four chambers visible.
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Labels X and Y show the walls of two chambers of the heart. Which two chambers are they?

X
Y
A.
Right ventricle
Right atrium
B.
Left atrium
Right atrium
C.
Left ventricle
Right ventricle
D.
Right ventricle
Left ventricle
(Total 1 mark)

 
6.	Which human activities may increase or decrease the greenhouse effect?

Increases greenhouse effect
Decreases greenhouse effect
A.
Deforestation
More use of fossil fuels
B.
Reforestation
More use of solar power
C.
Less use of air conditioning
Less use of public transport
D
More cattle farming
Reforestation
(Total 1 mark)



7.	Up to two additional marks are available for the construction of your answers.
(2)
	(a)	Draw a diagram of the heart showing the chambers, valves and associated blood vessels.
(4)
(b)	Outline the control of the heartbeat.
(6)
(c)	Explain the relationship between the structure and function of blood vessels that are found in a human.
(8)
(Total 20 marks)

 
8.	The diagram below shows the human heart. Which parts contain the most oxygenated blood?
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A.	P and T
B.	Q, R and S
C.	T, U, V and W
D.	T, U, R and S
(Total 1 mark)



9.	What is happening in the heart when the semi-lunar valves are closed?
I.	Blood is entering the aorta.
II.	Blood is entering the pulmonary artery.
III.	Blood is entering the ventricles.
IV.	The ventricles are contracting.
A.	I and II only
B.	I and III only
C.	III only
D.	III and IV only
(Total 1 mark)

 
10.	Which of the following are functions of all mammalian arteries?
I.	To carry oxygenated blood
II.	To carry blood away from the heart
III.	To carry blood under high pressure
A.	I and III only
B.	I, II and III
C.	II and III only
D.	I and II only
(Total 1 mark)



11.	What does the body use to control the heartbeat?
I.	Adrenalin
II.	Pacemaker
III.	Nerves from brain
A.	II and III only
B.	I and II only
C.	I, II and III
D.	I and III only
(Total 1 mark)

 
12.	Which of the following best describes the composition of human blood?
A.	Erythrocytes, leucocytes and platelets
B.	Erythrocytes, phagocytes and platelets
C.	Erythrocytes, lymphocytes and platelets
D.	Erythrocytes, antigens and platelets
(Total 1 mark)

 
13.	Up to two additional marks are available for the construction of your answers.
(2)
	(a)	List the characteristics of alveoli that permit efficient gas exchange.
(4)
(b)	Describe the structures of arteries and veins as related to their functions.
(6)
(c)	Explain the process of aerobic cell respiration.
(8)
(Total 20 marks)



14.	Which vessel carries deoxygenated blood?
A.	The coronary artery
B.	The pulmonary artery
C.	The aorta
D.	The pulmonary vein
(Total 1 mark)

 
15.	William Harvey discovered that blood flows away from the heart in arteries and back to the heart in veins. What hypothesis could be developed from this discovery?
A.	The human body contains both arteries and veins.
B.	Blood vessels link up arteries to veins.
C.	How blood moves from arteries into veins.
D.	Veins are connected to the left side of the heart and arteries to the right side.
(Total 1 mark)

 
16.	([3 max] for information on arteries)
thick wall / elastic fibres to help withstand the high(er) pressure;
outer fibrous coat prevents artery from rupturing under the high pressures;
lumen small compared to wall thickness to maintain high pressure;
except lumen large near the heart to conduct a large volume of blood;
valves in aorta and pulmonary artery to prevent
back flow into ventricles in diastole;
layers of (smooth) muscle to allow arteries to contract / elastic recoil;
allows the pressure to be altered (vasoconstriction and vasodilation);
 
	([3 max] for information on veins)
lumen always large in relation to diameter;
thin wall / more collagen and fewer elastic fibres (than arteries)
since pressure low(er);
very little muscle since not needed for constriction;
valves to prevent back flow between pulses;


	([3 max] for information on capillaries)
no muscle / elastic tissue since pressure very low;
endothelial layer one cell thick to allow permeability / 
diffusion of chemicals / tissue fluid;
small diameter leads to exchange;
some fenestration / pores to allow rapid diffusion;
no valves since pressure very low;
[8]

 
17.	Award [1] for each of the following structures clearly drawn and 
labelled correctly in a diagram of the heart.
	left and right ventricle;
left and right atria;
atrioventricular valves / bicuspid / mitral and tricuspid valves;
semilunar valves;
aorta and vena cava;
pulmonary artery and pulmonary vein;
ventricle wall thicker than atria;
left ventricle wall thicker than right ventricle wall;
	Do not award marks for a diagram with only the ventricles or atria. However, 
it is not necessary to show the cordae tendinae.
[6]

 
18.	blood is collected in the atria;
blood is pumped from the atria to the ventricles;
opened atrio-ventricular valves allow flow from the atria to the ventricles;
closed semi-lunar valves prevent backflow from the arteries to the ventricles;
blood is pumped out from the ventricles to the arteries;
open semi-lunar valves allow flow from ventricles to arteries;
closed atrio-ventricular valves prevent backflow to the atria;
pressure generated by the heart causes blood to move around the body;
pacemaker (SAN) initiates each heartbeat;
[6]

 
19.	(a)	Award [1] for two of the following.
erythrocyte / red blood cell;
leucocyte / white blood cell;
phagocyte;
(B / T) lymphocyte / B cell / T cell;
basophil;
neutrophil;
eosinophil;
monocyte;	1 max


(b)	antibiotics block specific metabolic pathways / cell wall
production in bacteria;
viruses reproduce using the host cell metabolic pathways;
(host cell) pathways are not affected by antibiotics;
viruses do not have metabolic pathways;	3 max
[4]

 
20.	C
[1]

 
21.	D
[1]

 
22.	(a)	Award [1] for any two of the following clearly drawn and correctly
labelled.
right atrium;
left atrium;
right ventricle;
left ventricle;
semilunar valves;
atrioventricular valves;
pulmonary artery;
pulmonary vein;
vena cava (inferior / superior);
aorta;
chordinae tendinae / chords and septum;
relative wall thickness accurately drawn;	4 max
 
(b)	the heart is myogenic / beats on its own accord;
60-80 times a minute (at rest);
coordination of heartbeat is under the control of pacemaker;
located in the muscle / walls;
sends out signal for contraction of heart muscle;
atria contract followed by ventricular contraction;
fibres / electrical impulses cause chambers to contract;
nerve from brain can cause heart rate to speed up;
nerve from brain can cause heart rate to slow down;
adrenalin (carried by blood) speeds up heart rate;
artificial pacemakers can control the heartbeat;	6 max


(c)	Answers must refer to all three vessels to achieve [8 max].
arteries: [3 max]
thick muscle layers / elastic fibres to help pump blood;
thick collagen / fibres to avoid bursting / withstand high pressure;
narrow lumen relative to overall diameter;
narrow lumen to maintain pressure;
veins: [3 max]
	thin muscle layers with few fibres because blood not under high
pressure;
thin so they are able to be pressed by muscles to pump blood;
wide lumen relative to overall diameter;
wide lumen to maintain blood flow / decrease resistance to flow;
contains valves to prevent backflow;
capillaries: [3 max]
single layer of (thin) cells for diffusion;
pores between cells so phagocytes can squeeze out;
narrow lumen to fit into small spaces;
large number resulting in increased surface area;	8 max
 
(Plus up to [2] for quality)
[20]

 
23.	C
[1]

 
24.	C
[1]

 
25.	C
[1]

 
26.	C
[1]

 
27.	A
[1]

 
28.	(a)	large total surface area;
wall of single layer of flattened cells;
moist lining;
walls elastic;
network of capillaries;
capillary walls are thin / one cell thick;	4 max
 
(b)	Each characteristic must be linked to a function for the mark to be awarded.
Arteries: Award [3 max]
thick muscular wall to help pump blood / to help distribution of blood;
thick outer wall (of collagen and elastic fibres) to withstand high
pressure / to avoid bursting / leaks;
narrow lumen results in fast-moving blood;
	veins: Award [3 max]
thin outer muscular walls so no pumping action;
thin walls allow pressure from surrounding muscles to move blood;
thin walls (of collagen and elastic) as not likely to burst / low pressure;
wide lumen allows for slow-moving blood;
valves to prevent back flow / control direction of blood flow;	6 max
 
(c)	cell respiration produces energy;
controlled release of energy;
by breakdown of organic molecules / glucose;
energy from them is used to make ATP;
aerobic respiration is in mitochondria;
requires oxygen;
pyruvate is produced by glycolysis / glucose broken down;
pyruvate is broken down in the mitochondria;
into carbon dioxide and water;
large production of ATP;
per molecule / mass of glucose;
much higher production of ATP than in anaerobic respiration;	8 max
[20]

 
29.	B
[1]

 
30.	B
[1]



