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CHAPTER 13 – ANIMAL CIRCULATORY SYSTEMS

1.
(a)
A: Aorta
B: Pulmonary artery

C: Vena cava

  (3 marks)

(b)
The coronary artery supplies glucose/oxygen for muscle contraction. (1 mark)

(c)
Description of how the regular contraction of the atria and ventricles is initiated and coordinated by the heart itself – any five of the following points should be included in the answer:
· cardiac muscle is myogenic

· sinoatrial node

· sends out wave of depolarisation/impulses across atria

· initiates contraction of atria

· impulses then travel via atrioventricular node

· to bundle of His/purkyne tissue 

· which spreads impulse across ventricles

· ventricles contract after atria.                                                   (5 marks) 
(d)
Description of the role of the nervous system in modifying the heart rate in response to an increase in blood pressure – any five of the following points should be included in the answer:

· pressure receptors

· in aorta/carotid artery

· send impulses 

· to medulla

· impulses along parasympathetic nerve

· slows heart rate.





  (5 marks)








            Total 14 marks

2.
  (a)
(i)
There is a decrease in ratio of elastic fibres to muscle fibres.   (1 mark)

(ii)
The importance of the decrease in ratio of elastic fibres to muscle fibres in the aorta is: prevents high blood pressure; and the elastic fibres enable the aorta to distend.   



  (2 marks)

(iii)
The importance of this ratio in the arterioles supplying the skin is: for contraction/relaxation of the muscle fibres, and it controls blood supply to surface vessels.                                                                   (2 marks)

          (b)

These veins have valves to prevent backflow of blood. They have elastic tissue to allow expansion/contraction when acted on by skeletal muscles.










              (2 marks)

   Total 7 marks

3.
(a)
Two substances which are at a higher concentration in the blood at the venule end of the capillary in a leg, than at the arteriole end: carbon dioxide and urea.                                                                                             (2 marks)
(b)

(i)
Hydrostatic pressure causes fluid to leave the blood.               (1 mark)

(ii)
The cause of fluid being returned to the blood: blood proteins; cause blood at the venous end to have a more negative water potential; fluid is reabsorbed by osmosis.  




  (3 marks)

         (c)
The reason why people with high blood pressure often have swollen ankles and feet is because: the high blood pressure (one mark) forces more fluid out (one mark) because the lymph system cannot cope (one mark).       (3 marks)
            Total 9 marks
4.
Description and explanation of the ways in which the structure of a capillary adapts for the exchange of substances between blood and the surrounding tissue – any four of the following points should be included in the answer:
· single cell thick/thin walls, reduces diffusion distance

· flattened cells, reduces diffusion distance

· fenestrations, allow large molecules through

· small diameter/narrow, gives a large surface area to volume/ 
short diffusion distance

· narrow lumen, reduces flow rate giving more time for diffusion

· red blood cells in contact with wall/pass singly, giving a short diffusion 
distance/more time for diffusion.                                                  

Total 4 marks

5.
 (a)
Advantages of having haemoglobin in red blood cells rather than in the plasma – include any two of the following points in the answer:
· This allows a much greater concentration of haemoglobin to be carried.
· Haemoglobin in cells does not affect chemical and physical properties of plasma.
· Haemoglobin molecules in red blood cells are all the same age and can be replaced at the same time.
   (2 marks)
(b)

Explanation of how the haemoglobin of Animal B enables it to be more active – include any four of the following points in the answer:
· Animal B curve is shifted to the right.
· There is a lower percentage saturation of haemoglobin.
· This allows haemoglobin to dissociate more readily.
· This releases more oxygen to the tissues.
· This allows more aerobic respiration.                                    (4 marks)

Total 6 marks
TOTAL MARKS FOR EXAM: 40
Answers
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