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Objective:
I.  To investigate the basic principle of reflection.  


II.  To study the behavior of a single ray of light as it passes from one material into a different material and to determine the index of refraction.

Theory:  
The index of refraction of a material is defined as the ratio of the speed of light in vacuum to the speed of light in the material.  The index of refraction is a number that is always larger than 1.


It is customary to measure angles from the NORMAL, i.e. a line drawn perpendicular to the surface at the point where the ray of light hits the surface.

Equipment: 



Optics kit (Pasco #OS-8500)
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PART I: Reflection from a plane mirror.  

Setup:
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Procedure:


Setup the equipment as shown above.  Adjust the components so a single ray of light is aligned 
with the bold arrow labeled “Normal” on the Ray Table Degree Scale.  Carefully align the 
reflecting surface of the mirror with the bold line labeled “Component” on the Ray Table.  With 
the mirror properly aligned, the bold arrow on the Ray Table is normal (at right angles) to the 
plane of the reflecting surface.  Rotate the Ray Table and observe the light ray.  The angles of 
incidences and reflection are measured with respect to the normal to the reflecting surface.  The 
plane that contains the incident ray and the normal to the mirror is called the plane of incidence.  In 
this experiment, the plane of incidence is the top surface of the Ray Table. 

Data:  

	Angle of

 Incidence L/R
	Angle of Reflection, R
	Angle of

Reflection, L

	00
	
	

	200
	
	

	400
	
	

	600
	
	

	800
	
	


Analysis:


What is the relation between the angle of incidence and the angle of reflection?

Are the results for the two sides of the normal the same?  If not, to what do you attribute the 
difference?

Does the reflected ray always lie in the plane of incidence?

Does the principal of reversibility hold for reflection.

PART II:  Refraction by a single plane surface.  

Setup:  

[image: image3.emf]Cylindrical lens

Cylindrical lensCylindrical lensCylindrical lens


Procedure:  

As you have seen, the direction of light propagation changes abruptly when light encounters a 
reflective surface.  The direction also changes abruptly when light passes from one medium of 
propagation to another.  In this case, the change of direction is called refraction.

Setup the equipment as shown above.  Adjust the components so a single ray of light passes 
directly through the center of the Ray Table Degree Scale.  Align the flat surface of the Cylindrical 
Lens with the line labeled “Component”.  With the lens properly aligned, the radial lines extending 
from the center of the Degree Scale will be perpendicular to the circular surface of the lens.

Without disturbing the alignment of the Lens, rotate the Ray Table and observe the refracted ray 
for various angles of incidence.

Is the ray bent when it passes into the lens perpendicular to the flat surface of the lens?

Is the ray bent when it passes out of the lens perpendicular to the curved surface of the lens?

By rotating the Ray Table, set the angle of incidence to each of the settings shown below and 
carefully measure the angle of refraction.  Repeat the measurement with the incident ray striking 
from the other side of the normal.

Data:  

	
	Air to Plastic


	Plastic to Air



	Angle in

Air  Lt/Rt


	Angle in

Plastic Left


	Angle in

Plastic Right


	      Angle in

Air Left


	Angle in

Air Right



	       0o   L/R
	
	
	
	

	20o   L/R
	
	
	
	

	40o   L/R
	
	
	
	

	60o  L/R
	
	
	NA

	NA


	80o  L/R
	
	
	  NA
	NA


Is there refraction if the ray enters the plastic perpendicular to the curved surface of the lens?

Is refraction taking place on the flat surface?

Rotate the Ray Table to set the angle of incidence on the flat surface of the plastic to the values obtained in the previous part of the experiment (data table 2), using both right and left data columns.  Measure the angles of refraction I (in air) and record them in the two right columns of data table 2.  Compare the angles in the last two columns to the angles in the air in the first column.

What is the relationship between the angle of incidence and the angle of refraction when you reverse the direction of the rays, from plastic to air?

You might have noticed that there is a region in the plastic that shows no rays when light enters from the air into plastic.  See what happens if you direct light from these regions (i.e. large angles) in the plastic.  Are the rays refracted into the air?  If not, what happens to the light?

Analysis:

Find the maximum angle of incidence for light traveling from plastic to air that will yield a refraction angle and record these values for both left and right directions to the right of your data table.  The index of refraction can be calculated from this critical angle. 
 n = 1/sin(
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 EMBED Equation.3  [image: image5.wmf]c

)

Calculate the two values of n and find an average value. 

 Is your value close to 1.50?

Summary of Results:
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