	Physics 106

General Physics
	April 14, 2009
Makeup Test 2


Show work.  Include units.  Provide reasoning.  Say what you would do even if you do not have all of the necessary information (e.g. the answer from another part).

The speed of light is 3.00 ( 108 m/s. 

1. A two-slit pattern is observed with light of wavelength 500nm.  The slits have a separation of 0.1 mm and thickness a. Find the width a if the fifth maximum from the center is at the same angle as the first slit-slit minimum. How far from the center is the first double-slit dark fringe if the screen is placed 3.45 meters away from the slit apparatus?  What is the corresponding angular separation? What is the frequency of the light?   
2. A small coating of material with an index of refraction 1.39 is applied to a lens made of glass (with an index of refraction 1.53) to minimize the reflection of light of 510 nm which is toward the middle of the visible spectrum.   

a. Draw a picture of the important rays (incident, transmitted, reflected) that lead to the reflection.  Indicate any phase shifts. 

b. Determine the smallest thickness of coating that will minimize the reflection of 510-nm light.

c. Determine the phase difference for red light (700 nm) and then for violet light (400 nm).

d. If the material were dispersive (for example with an index of refraction of 1.38 for red light and 1.40 for violet) would its antireflective properties improve or worsen for the visible spectrum?




3. Starting from left to right are: an object of height 5.25 cm; 9.75 cm from the object is a converging lens with focal length 5.50 cm; 15.25 cm from the converging lens is a diverging lenses with focal length -4.75 cm.  

a. Draw a ray diagram.

b. Calculate the position of the final image. 

c. What is the height of the final image? 

d. Is the final image upright or inverted?

e. Is the final image virtual or real?

4. A horizontal beam of light (shown as an arrow in the figure below) falls upon a prism with the dimensions of an isosceles triangle with 40° angles at the base.  The prism is made of glass having an index of refraction of 1.5690.
a. What is the speed of light inside the prism? 
b. What happens when the light hits the first side of the prism? Calculate all relevant rays, angles and draw a picture. Explain.
c. What happens when the light hits the second side of the prism? Calculate all relevant rays, angles and draw a picture.  Explain. (Assume the second side is not the base of the triangle.)
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