Chapter 15 – TEMPERATURE REGULATION
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1.       (a)
The processes involved in thermoregulation when a person swims in cold seawater – include any seven of the following points in the answer:
· hypothalamus 

· contains the thermoregulatory centre

· which has receptors which detect temperature changes in blood

· and receives impulses from temperature receptors in skin

· nerve impulses to effectors

· resulting in vasoconstriction/constriction of arterioles 

· and diversion of blood away from skin

· muscle contraction during shivering generates heat 

· via respiration

· increase in metabolic rate.



     
  (7 marks)

(b)
A tall, thin swimmer is more likely to suffer from hypothermia when swimming in cold seawater, as he or she will have: a larger surface area to volume ratio; less insulation (than the short stout swimmer of the same mass). 
  (2 marks)

Total 9 marks

2.        (a)
Reasons why a mule deer is adapted to life in a hot desert – if the animal moves about in the Sun:

· Movement will result in greater energy use.

· More heat will be generated through respiration.

· Heat will be absorbed from the Sun.

· It will be harder to lose heat by sweating or vasodilation.       (4 marks)

(b)
The ears of the mule deer help it to regulate its body temperature because the large surface area increases heat loss (to the air).
     
  (2 marks)

Total 6 marks

3. 
Adaptations of the seal to life in cold seawater – any two of the following three pairs, each for two marks, should be included in the answer:
· reduced limb size and ear size; reduces area for heat loss

· large/fat body reduces SA : Vol (surface area to volume) ratio; thus providing less surface to lose heat per unit of body mass

· thick layer of fat under skin; provides good insulation.

  (4 marks)

Total 4 marks

4.         (a)
Marathon runners produce heat when they run because: respiration provides energy for muscular activity; respiration inefficient/releases waste heat.







                          (2 marks)
 (b)
The tall, thin runner will have fewer problems keeping cool on a hot, humid day because he or she has a larger SA : Vol ratio, and thus more rapid heat loss from the body surface.   


  


  (2 marks)
(c)
Runners are more likely to overheat in humid conditions because: humidity reduces the diffusion gradient for water vapour; there is less evaporation of sweat; and therefore less cooling due to use of heat energy for evaporation  of sweat.                






  (3 marks)

Total 7 marks

5.         (a)
Relationship between external temperature and core body temperatures:

(i)
In the rodent its core temperature is independent of the external temperature.
(ii)
In the lizard the core temperature is directly proportionate to the external temperature.                                                              (2 marks)

            (b)
Explanation of the difference in the effect of changes in the external temperature on a rodent and a lizard:

· a higher metabolic rate 

· enables the rodent to produce enough heat to maintain a constant high temperature when the external temperature low

· the rodent has heat loss mechanisms such as sweating/vasodilation 

· which enables the rodent to reduce its core temperature when the external temperature is high.
 



  (4 marks)

Total 6 marks
TOTAL MARKS FOR EXAM: 32
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