1.
Answers should be written in continuous prose. Credit will be given for biological accuracy, the organisation and presentation of the information and the way in which the answer is expressed.

Read the following passage.


American scientists have now moved a step closer to developing artificial blood by producing clumps of haemoglobin molecules in the form of tiny bubbles. These ‘microbubbles’ are chemically stable and have excellent oxygen-carrying ability.


Describe how haemoglobin normally loads oxygen in the lungs and unloads it in a tissue cell.

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

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

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

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

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

(Total 7 marks)

2.
The diagram shows the relative thickness of components of the walls of some blood vessels.

[image: image1.wmf]E

n

d

o

t

h

e

l

i

u

m

E

l

a

s

t

i

c

 

t

i

s

s

u

e

S

m

o

o

t

h

 

m

u

s

c

l

e

C

o

l

l

a

g

e

n

A

r

t

e

r

y

A

r

t

e

r

i

o

l

e

C

a

p

i

l

l

a

r

y

V

e

i

n


(a)
Explain how the structure of the wall of an artery evens out the arterial blood flow.

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

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

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

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

(2)

(b)
The body responds to an increase in blood temperature by increasing the flow of blood through the capillaries in the skin. Use the information in the diagram to explain what brings about this increase in blood flow.

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

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

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

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

(2)

(Total 4 marks)

3.
(a)
Plants and insects which live in desert conditions have adaptations which reduce water loss. The diagrams show sections through an insect spiracle and a plant stoma.

[image: image2.png]Spiracle from desert-living insect
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[image: image3.png]Stoma from desert-living plant






Describe and explain two similarities in the way in which the structures shown in these diagrams limit water loss from these organisms. 

(4)

(b)
The graph shows the rate of water loss from a desert-living insect. Over the periods of time marked X the concentration of carbon dioxide in the air was increased from approximately 0.03% to 5%.
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Suggest an explanation for the change in rate of water loss when the carbon dioxide concentration was increased.

(3)

(Total 7 marks)

4.
Answers should be written in continuous prose. Credit will be given for biological accuracy, the organisation and presentation of information and the way in which an answer is expressed.


Fick’s law states that the rate of diffusion of a substance across a membrane is directly proportional to the surface area of the membrane and to the difference in concentration on either side. It is inversely proportional to the thickness of the membrane. Fick’s law can be written in simple mathematical terms as:

Rate of diffusion  [image: image5.wmf]membrane
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(a)
(i)
Describe how a large difference in oxygen concentration is maintained between a fish gill and the surrounding water.

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

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

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

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

(4)

(ii)
Describe the adaptations of a mammalian lung which ensure a short diffusion pathway for respiratory gases.

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

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

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

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

(3)

(b)
Explain the link between the size of an organism and the way in which its cells are supplied with oxygen.

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

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

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

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

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

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

(6)

(Total 13 marks)

5.
An athlete ran at different speeds on a treadmill. The graph shows some of the changes which occurred as running speed increased.
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(a)
(i)
Give suitable units for the rate of blood flow in the pulmonary artery.

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

(1)

(ii)
Explain why the rate of blood flow in the pulmonary artery changes when the heart rate changes.

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

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

(1)

(b)
During exercise, red blood cells give up more of the oxygen they are transporting.
Give one piece of evidence from the graph which supports this statement.

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

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

(1)

(c)
Suggest how an increase in the rate of blood flow in the pulmonary artery helps to supply more oxygen to muscles.

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

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

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

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

(2)

(Total 5 marks)

6.
The graph shows the dissociation curve for adult human haemoglobin.
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(a)
What is the percentage saturation of haemoglobin at the partial pressure of oxygen found in

(i)
the lungs;

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

(ii)
respiring tissue?

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

(1)

(b)
1 dM3 blood leaving the lungs carries 200 cm3 oxygen. Use the graph to calculate the amount of oxygen that this volume of blood will unload to the respiring tissue. Show your working.

Answer .......................................................... cm3
(2)

S
(c)
A mutation in one of the genes coding for the production of haemoglobin could lead to a decrease in the oxygen-carrying capacity of the blood. Explain how.

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

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

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

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

(2)

(Total 5 marks)

7.
(a)
Root pressure is a force that is partly responsible for the movement of water through xylem in stems. Explain how the active transport of mineral ions into xylem vessels in the roots results in water entering these vessels and then being moved up the xylem tissue.

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

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

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

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

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

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

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

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

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

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

(5)

(b)
The presence of an air bubble in a xylem vessel in the stem blocks the movement of water through that vessel. Use the cohesion-tension theory to explain why.

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

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

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

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

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

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

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

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

(4)

S
(c)
Water vapour diffuses through open stomata into the atmosphere. Describe two structural adaptations of the leaves of xerophytes that reduce this loss. Using Fick’s law, explain how these two adaptations reduce the rate of diffusion of water vapour into the atmosphere.

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

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

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

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

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

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

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

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

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

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

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

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

(6)

(Total 15 marks)

8.
(a)
Tissue fluid is formed from blood plasma. Complete the table to show substances present in tissue fluid and blood plasma. Use a tick if the substance is present and a cross if it is absent.

	Substance

	Glucose
	Sodium ions
	Haemoglobin

	Tissue fluid
	
	
	

	Blood plasma
	
	
	


(2)

(b)
The hydrostatic pressure of the blood at the arteriole end of the capillary helps to form tissue fluid. Explain how.

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

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

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

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

(2)

(Total 4 marks)

9.
(a)
Haemoglobin is a protein with a quaternary structure. What is meant by a quaternary structure?

..............................................................................................................….....................

..............................................................................................................….....................

(1)

(b)
Explain how oxygen in a red blood cell is made available for respiration in active tissues.

..............................................................................................................….....................

..............................................................................................................….....................

..............................................................................................................….....................

..............................................................................................................….....................

..............................................................................................................….....................

..............................................................................................................….....................

(3)

(c)
Haemoglobin is broken down in the liver. One product of this breakdown is amino acids. Give one use in the body of these amino acids.

..............................................................................................................….....................

..............................................................................................................….....................

(1)

(Total 5 marks)
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