Experiment to trace a ray through a semi-circular block

Each group needs:


Diagram sheets – 1 per student 

Ray box with lens, single slit and coloured filter

Power supply set on 12 V

Semi-circular block

Protractor, ruler, pencil

Instructions:

· Connect the ray box to produce a single ray of coloured light.

· Using diagram 1 put the block on the drawn shape. 

· Shine the ray along the line aiming it to the centre of the straight edge of the block (point 0)

· Observe what happens when the ray meets the point 0.

· Mark with crosses the path of the ray/rays that you can see.

· Remove the block and join the crosses. 

· Do this on each student’s diagram sheet. Help each other.

· Now do the same on diagram 3.

· Discuss the differences between diagrams 1 and 2 and write down your ideas.

Diagram 3 is the “in between situation” and is the hardest to complete successfully. 

There is no guide incident ray for you this time. Try this: 

· Put the ray box so that the incident ray is at about the same angle of incidence as in diagram 1. 

· Taking care not to move the block, move the ray box so that the angle of incidence increases. 

· Watch the refracted ray. Keep increasing the angle of incidence until the refracted ray just skims the surface of the block as drawn and the angle of incidence is 900.

· Mark crosses on your incident ray and any other rays you can see at this “critical, in between stage”. 

· Remove the block and join the crosses. 

· Measure the angles of incidence on all three diagrams and any angles of reflection or refraction. Mark these on your diagrams. 

Questions: 

1. In which diagrams is there a refracted ray?

2. In which diagrams is there a reflected ray?

3. Can you work out a rule for when the light refracts out of the block and when it reflects internally? Hint: Do this by considering the angle of incidence in diagram 2. Write down your ideas.

Diagram sheet for experiment to trace a ray through a semi-circular block.

1.

2.

3.

Stick this sheet into your book when you have done the experiment.


