Total Internal Reflection & Critical Angle
  (Using the n = 1 / sin(c) equation)


Apparatus: [L11A]
Ray box with lens & single slit, lab power supply set on 12V, protractor, sharp pencil, piece of A4 plain paper, ruler, 

perspex semicircular block.

Procedure:

A. Initial set-up

1. Place the perspex block at the centre of a sheet of A4 plain paper and draw its outline (see diagram below). 

2. Remove the perspex block

3. Find and mark the mid-point of the straight side as point O.

4. Use the protractor to construct line NM which passes through O at 90o to this side.

5. Use the protractor to construct line AO, a line that is at an angle of 30 o to line NM.

6. Draw two further lines, like AO, at angles to line NM (the normal) of 40 o and 50 o.
These are angles of incidence (i)
B. Observations and measurements
1. Place the perspex block back on its outline ensuring that the white painted side is in contact with the paper. 

2. Place the ray box at one end of line AO (the 30o line, similar to what is shown in the diagram). 

Arrange its position so that it sends a sharp ray of light along line AO towards and into the perspex block.

3. You should be able to see a ray coming out of the other side of the perspex block, if not try tilting the ray box downwards.

4. Measure the angle of refraction (r)
5. Find the angle of incidence that gives an angle of refraction (r) of about 90 o. 
This angle of incidence is called the critical angle (c).
6. Note down what happens when the angle of incidence (i) is greater than that you have measured in stage 5. 
Diagram of Apparatus:

[image: image1.bmp]
C. Analysis
1. Calculate, for when the angle of incidence was 30º the value of sin (30º) / sin (r)
2. Repeat the above, for when the angle of incidence was the critical angle (c), sin (c) / sin (90º)
3. The refractive index of Perspex, n is supposed to be 1.50. This should be equal to ONE divided by sin(c). 
Does your measurement back this up?

4. The two calculations made in stages 1 and 2 should equal ONE divided by the refractive index. 
Do your calculations back this up? 
D. Extension
Predict what answers your should gain for (i) the critical angle and (ii) the angle of refraction when the angle of incidence was 30º if a substance of refractive index 1.30 had been used instead. (This substance is water). 
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