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OCR A2 Biology

1 Communication

1
(a)
Cells communicate with other cells by releasing chemicals. The receiving cells possess membrane-bound receptors that are complementary in shape to the shape of the signalling molecule.


(b)
The nervous system and the endocrine (hormonal) system.

(c)
Homeostasis is the maintenance of a constant internal environment.


(d)
Internal parameters must be kept constant or fairly constant. If an external change such as a drop 
in temperature causes the internal temperature to change, it must be brought back to the set point. 
A system must be put in place to reverse the change, so that if the core temperature drops it is raised back to the correct set point.
2
(a)
Bees are ectotherms. If they are too cold, the rate of respiration and other reactions will be too slow — they will not be able to fly. Flapping wings uses energy and generates heat, so early in the morning the bees warm themselves up by flapping their wings so that they can fly once warm.

(b)
The walls of the arteries and arterioles leading to the skin contain smooth muscle. As this muscle contracts, it constricts the lumen of the arteriole and reduces blood flow. This is vasoconstriction. The walls also contain elastic fibres. When the smooth muscles stop contracting, the elastic fibres recoil and return the vessel to its original diameter. This is vasodilation. (Any three correct terms from: smooth muscle, lumen, vasoconstriction, elastic fibres, recoil, vasodilation.)


(c)
(i)
Exercise starts at about 400 seconds where heat flow is about 110 Wm-2. Heat flow drops slowly for the first part of exercise, up to about 700 seconds. Between 700 and 900 seconds the heat flow increases to a maximum of 210 Wm-2 at about 900 seconds. The heat flow then falls slightly to level off at about 175 Wm-2.


(ii)
The rate of heat flow drops initially as blood is diverted away from the skin to supply oxygen to the muscles. Muscle contraction requires ATP produced by respiration. As the muscles respire more, they produce more heat. The blood is warmed up and diverted to the skin to release the excess heat. Therefore, the rate of flow of heat from the skin increases.
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