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3 Blood plasma contains glucose dissolved in water.  Glucose is a polar molecule that is 
taken up by muscle cells and used in the synthesis of glycogen.

 (a) Explain why water is a good solvent.
(2)
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 (b) Describe how glucose enters muscle cells through the cell membrane.
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 (c) The ratio of glucose to glycogen inside a cell can affect the uptake of water by the cell.  
This results in a change in cell mass.

  Cells with different ratios of glucose to glycogen were placed in tissue fluid and 
the percentage change in cell mass was recorded.

Ratio of  
glucose to glycogen

Percentage change in 
cell mass (%)

100:0 25.0

 80:20 16.5

 60:40  4.0

 40:60  0.0

 20:80  0.0

  Analyse the data to explain the effect of these ratios on the percentage change in cell mass.
(3)
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 (d) Glucose is used in the synthesis of glycogen in muscle cells.

  (i) Describe the formation of glycogen from glucose.
(2)
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  (ii) Describe how the structure of glycogen is related to its function as a storage 
molecule.
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(Total for Question 3 = 11 marks)


