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Experiment 3. Discussion - answers

I The smaller the block, the faster will the acid penetrate to the centre.

2 Probably the acid will take about ten times longer to reach the centre of the 1 cm cube than it will to clear the smallest cube.

3 (a) The answer will depend on the accuracy of cutting the gelatine blocks and the acuity of the observation. Some of the blocks e.g. 2 and 3  (depending on how they are cut) may take about the same time since the minimum distance to the centre is 2.5 mm in each case.

   (b) If the student says that the times are all different he will perhaps justify his answer by saying that the acid has a shorter distance to travel as the blocks get smaller. (This is true for the average distance.)

If the student observes that two or three blocks clear at almost the same time, he may justify this as in 3(a) above.

4 (a) Oxygen and possibly water and dissolved nutrients need to penetrate to all parts of a cell.

   (b) Carbon dioxide and other metabolic waste products must diffuse out of the cell.

5 One reason for the limitation on the size of protozoa might be the rate of penetration of oxygen through the cell surface. The greater the diameter of the cell, the longer will it take oxygen to reach all parts of the cytoplasm. Beyond a certain distance, the rate of penetration of oxygen might be too slow to maintain an adequate rate of activity. The same sort of argument applies to the elimination of waste products but there are likely to be many other reasons for the limitation on size, e.g. mechanical and structural considerations.

6 The question ignores, for the sake of discussion, the fact that an epidermis is not comparable to a cell membrane when considering diffusion.

For absorbing oxygen the fish has gills whose surface area is probably far greater than the external surface of the animal. The blood circulation (a) maintains a steep diffusion gradient at the gill surface and (b) distributes oxygen to all parts of the body.

7 Any shape which increases the surface area and diminishes the distance of penetration would be effective, e.g. a very thin sheet of gelatine.

