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Chapter 7 – Energy and life

1.
(a)
Basal metabolic rate (BMR) = amount of energy consumed while at rest.











    (1 mark)

(b)
Description of how to investigate the difference in basal metabolic rate between men and women – any five of the following points should be included in the answer:

· must have two groups, men and women (not individuals)

· age matched

· fasting by individuals for 12 hours so that digestive system is not active
· sitting/resting/not stimulated in any way

· in a thermally neutral environment (so candidate is not struggling to maintain temperature)

· measure oxygen consumption per unit of body mass/kg.
  (5 marks)









      Total 6 marks

2.
(a)
Suitable units for metabolic rate are: 
Volume of oxygen used per unit body mass per unit time/ cm3 O2 kg–1 hour–1 







                                    (1 mark)

(b)
The missing values in the table are:

· guinea pig – 55.8
· rat – 83.2






  (2 marks)

(c)
The relationship between mass and metabolic rate – include the following points in the answer:

· the smaller the mass, the higher the BMR (or converse)

· smaller mammals have a higher surface area to volume ratio
· so greater heat/energy loss, higher metabolic rate

· to replace lost energy. 




  (4 marks)






                              Total 7 marks

3.         (a)
Factors (apart from activity level) that affect an individual’s daily energy requirement – include any three of the following points in the answer:

· age

· gender

· environmental temperature

· genetic factors

· muscle ( fat ratio.





  (3 marks)

(b)
Percentage of average daily intake:

450 ( 6 870 × 100 = 6.55%     
  



  (2 marks)
(c)       (i)
Outline of process commonly used to measure energy content of different foods: calorimetry/use calorimeter – a known mass of the food is burnt/completely oxidised in pure oxygen; energy heats surrounding water.   




              (4 marks)
(ii)
Miles it will take to work off the energy in the biscuits:

Five miles (300 kJ in 30 minutes, so the 506 kJ in the biscuits fuels running for 50 minutes).   



              (2 marks)







                Total 11 marks
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