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CHAPTER 37 – ENERGY TRANSFER AND MINERAL CYCLING          IN ECOSYSTEMS
1.         (a)
Ways in which energy is lost between the oak tree and the aphid – any two of the following points should be included in the answer:
· Some energy is lost in respiration.
· Some energy is lost to decomposers.
· Oak tree not all eaten/not all digested.   


  (2 marks)

(b)
Reasons why the pyramids of number and biomass are different in shape:

· A single oak tree has a very high biomass.
· Each great tit has many parasitic mites.
· The total mass of all the mites on a great tit is less than the mass of one great tit itself.





  (3 marks)

Total 5 marks

2.         (a)
The value of energy transferred to the growth of new tissues = 3.74. Calculation: 91.34 – (30.51 + 57.06 + 0.03)



    (1 mark)

(b)
Percentage of energy in the grass that is used in the production of new tissue in one cow = 2.2 (for the full two marks). Or, for one mark only, evidence of understanding as to how to work it out, as follows: (energy used to produce new tissue x 100) divided by (productivity of grass x area of grass)                         = (3.74 × 106 × 100) ( (21 000 × 8 000)

                          (2 marks)
(c)
Keeping cattle indoors, in barns, leads to a higher efficiency of energy transfer because: less energy is lost as heat/in maintaining body temperature; and less energy is lost in movement. 



  (2 marks)

Total 5 marks
 3.         (a)
Reasons why very little of the sunlight energy falling on the leaves of a plant is used in photosynthesis – include any two of the following points:

· Some of the sunlight energy is the wrong wavelength. 

· Some is used to evaporate water.
· Some is reflected.
· Some misses the chloroplasts and/or is transmitted. 
  (2 marks)
 (b)
A food chain rarely contains more than four trophic levels because – include the following points in the answer:

· energy is lost at each trophic level
· in excretion, egestion, movement or respiration
· so there is little left to sustain higher trophic levels.                (3 marks)
 Total 5 marks

4.
The elements carbon and nitrogen in fallen leaves are recycled for re-use by the trees as follows – any seven of the following points should be included in the answer:
· become decomposers

· digest organic matter

· for decomposer respiration

· release of carbon dioxide

· available for use by trees in photosynthesis

· decomposers release ammonia/ammonium salts/ions 

· nitrifying bacteria convert ammonia/ammonium to nitrites
· nitrites to nitrates
· nitrates/nitrites/ammonium used by trees to synthesis amino acids/protein.
  Total 7 marks
5.         (a)       (i)
Nitrogen-fixing bacteria convert nitrogen in the air into ammonium compounds.






    (1 mark)
(ii)
Nitrifying bacteria convert nitrites into nitrates.

    (1 mark)

            (b)       (i)
The farming practice of growing legumes, and then ploughing them into the soil, results in the addition of nitrogen-containing compounds to the soil in a field.




              (2 marks)

                        (ii)
One farming practice that results in the removal of nitrogen-containing compounds from the soil in a field – the following points should be included in the answer:

· the uptake of nitrogenous compounds by a crop

· then harvesting the crop, and the crop being eaten by farm animals. 




              (2 marks)

Total 6 marks
                              TOTAL MARKS FOR EXAM: 28


          Answers
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