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Purpose:  This lab’s objective was to use light-ray diagrams to investigate the reflection and refraction of visible light and how to apply Snell’s law to determine the index of refraction of a transparent material.

Equipment:  

1. Universal light source, metal plate with 5 parallel slits.

2. Drawing Board, paper, 30 cm ruler, protractor.         

3. Mirrors: plane, concave, convex.

4. Lens sections: converging and diverging.

5. Prisms: 90° prism and 60° prism

Procedure:  

1. Initial setup was to check the focus of the light source.  The next step was to place the light source such that it was shining across the drawing board at a 90° angle.
2. A piece of 30 cm ruled paper was placed on the drawing board as well as a metal plat with 5 parallel slits.  The light that shined through the parallel slits was traced on the paper.  

3. Each of the seven objects were placed in the path of the light shining through the parallel slits and traced onto fresh 30 cm ruled paper:  Mirror, Diverging concave lens, Converging lens, Plane mirror, Concave mirror, Convex mirror, 90° prism and 60° prism. 

4. Next each of the traces, on the ruled paper, were labeled and the direction of the light source was identified.
Data:  See packet.
Questions:  

1. A shark with a flashlight is pursuing a flying fish at night.  Use Snell’s law, n1 sinθ1 = n2 sinθ2, to find the critical angle of incidence to the flashlight beam at the air water boundary.  Assume n = 1.00 for air and n = 1.33 for water. 

1 sinθ1 = 1.33 sinθ2 

sinθ2/sinθ1 = 1.33/1

θ = sin –1 (1.33/1) = .85

2.   An object that is 1.0 cm tall is placed on the principal axis of a concave mirror whose focal length is 15.0 cm.  The base of the object is 25.0 cm from the vertex of the mirror.  Make a ray diagram with two or three rays that located the image.  Using the mirror equation, 1/f = 1 / do + 1/ di , and the magnification equation, m = hi/ho = di/do, and the proper sign convention, calculate the image distance and the magnification.  Is the image real or virtual?  Is the image inverted or upright compared to the object?  Is the image taller or shorter than the object? 

See attached.  

3.   An object that is 1.0 cm tall is placed on the principal axis of a convex mirror whose focal length is 15.0 cm.  The base of the object is 25.0 cm from the vertex of the mirror.  Make a ray diagram with two or three rays that locate the image.  Using the mirror equation, 1/f = 1 / do + 1/ di , and the magnification equation, m = hi/ho = di/do, and the proper sign convention, calculate the image distance and the magnification.  Is the image real or virtual?  Is the image inverted or upright compared to the object?  Is the image taller or shorter than the object? 

See attached.

4.     An object that is 1.0 cm tall is placed on the principal axis of a convex mirror whose focal length is 15.0 cm.  The base of the object is 25.0 cm from the vertex of the mirror.  Make a ray diagram with two or three rays that locate the image.  Using the mirror equation, 1/f = 1 / do + 1/ di , and the magnification equation, m = hi/ho = di/do, and the proper sign convention, calculate the image distance and the magnification.  Is the image real or virtual?  Is the image inverted or upright compared to the object?  Is the image taller or shorter than the object? 

See attached. 

5.   A thin lens is made of crown glass ( n = 1.50).  The radius of curvature for the first surface that an incident light ray encounters is 25.0 cm and this surface is bulging.  The second surface of the lens that light encounters is hollow and has a radius of curvature.  Using the lensmaker’s equation, 1/f = (n-1)(1 /R1 + 1/R2 , and the proper sign convention, calculate the focal length of this lens.  Sketch a drawing of this lens, indicating its principal axis, principal focal point F, secondary focal point F’, and focal length f. 


See attached.

6.   Why is the reflector behind the bulb in a flashlight ordinarily a parabolic mirror and not a spherical mirror?  You may need to look up information about spherical aberration.    

The concave shape is used to magnify the light and focus in a small area. 

Conclusion:

The experiment of light rays had some physical errors because of the movement of the drawing board after the light and object was placed on the 30 cm ruled paper.  The tracing of the light rays had some errors as well because of the limitations of a steady hand and the visual light portrayed on the ruled paper.    
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