Relationship between angles of refraction and incidence experiment
 

Apparatus: [L9C]
Ray box & single slit, lab power supply set on 12V, protractor, sharp pencil, piece of A4 plain paper, ruler, semicircular perspex block.

Procedure:

Initial set-up

1. Place the semicircular perspex block at the centre of a sheet of A4 plain paper and draw its outline 

(see diagram below). Next remove the perspex block.

2. Find the mid-point of one of the straight side and mark it on the paper as point O.

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

4. Use the protractor to construct line AO, a line that is at an angle of 40o to line NM.

Measurements
1. Replace the perspex block.  

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

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

This ray enters the block at an angle of incidence of 40o.

3. You should be able to see a ray coming out of the other side of the perspex block.

4. Use a sharp pencil to mark the path of this ray on your paper.

5. Remove the perspex block. Join up, with a straight line, point O and the ray emerging from 

the perspex block.

6. Measure the angle of refraction.

7. Insert your angle measurement in the 2nd column of the results table, next to angle of incidence = 40o.



Diagram of Apparatus:

8. Repeat the above for the following angles of incidence: 10o, 20o, 30o, 50o, 60o, 70o & 80o. 

9. If you have time; repeat for also angles of 15o, 25o, 35o, 45o, 55o, 65o & 75o.

Table of Results:

	Angle of incidence
	Angle of refraction

	10
	

	20
	

	30
	

	40
	

	50
	

	60
	

	70
	

	80
	

	15
	

	25
	

	35
	

	45
	

	55
	

	65
	

	75
	


Conclusion:

Four students made the following predictions about this experiment:

JOHN: Predicted that the angle of refraction would always be less than the angle of incidence.

MARY: Predicted that the angle of refraction would always be half of the angle of incidence.

JANE: Predicted that the bigger than angle of incidence the more different would be the angle of refraction 

  
compared with the angle of incidence.

TOM: Predicted that if the angle of incidence were doubled the angle of refraction would also be doubled.

Use your results to comment on the truth of each of the above predictions.

SEE ME.

Extras: 

1.  According to theory:

 sine (angle of incidence)   =    a constant number  =  1.5  (with perspex or glass)



 sine (angle of refraction)

     Has this proved the case with your results?

2.  Draw a graph of angle of refraction (Y-axis) against angle of incidence (X-axis). 

     Your graph should be a curve that tends towards a maximum angle of refraction.

     Estimate the maximum angle of refraction.
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