Visual acuity of the human eye

Imagine that there are two dots on a wall in front of the eye. The light rays travelling from the dots into the eye cross. The point that they cross is called the nodal point. The angle PXQ is known as the visual angle. 

In the diagram, the rays land on two cones. The rays are far enough apart for them to be separated by at least one other cone. The brain is able to distinguish them as two dots.
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If the dots were further away from the eye, the visual angle would be smaller. If the rays landed on the same cone, or on two cones side by side, the brain would not be able to distinguish the two dots.

Procedure

1. Draw two vertical lines, each 1 mm wide on a card with a 1 mm gap between them. Hang the card on a wall. Stand about half a metre away. You should be able to distinguish the lines easily.

2. Move back to about 5 metres away from the card. The lines should appear fused. Approach the card slowly and note the maximum distance from the card at which you can see two distinct lines. Record this distance as the distance from the card to the nodal point. Think of this distance as the eye’s “resolving power”.

3. Assuming that the distance between the nodal point and the retina is 15 mm, calculate the distance between the two images on the retina. Do this by constructing a scale diagram.

4. Investigate the maximum discrimination distance of both eyes together compared with each eye separately.

5. Find out how the maximum discrimination distance varies in the class.

6. Find out if the maximum discrimination distance depends on the colour of the lines. 
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