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. Two converging lenses, having focal lengths +3.0 cm and +6.0 cm are 16 cm apart.  An object of height 1.5 cm is placed 5.0 cm in front of the 3.0-cm lens.  
a. Draw a ray diagram.
b. Calculate the position of the final image. 
c. What is the overall magnification? 
d. Is the final image upright or inverted?   

2. To reduce the reflection from a lens (which has an index of refraction n = 1.54), one can add a coating (which has an index of refraction n = 1.28) such that the reflection of green light (which has a wavelength ( = 510 nm and is in the center of the visible spectrum) from the coated lens is destructive. 

a. What is the frequency of green light?

b. Draw a picture of the important rays (incident, transmitted, reflected) that lead to the reflection.  Indicate any phase shifts. 
c. How thick should the coating be for the desired destructive interference?

d. For that thickness determine the wavelength of light that would reflect strongly (constructively).




3. There was some (square) graph paper lying next to a block with index of refraction n=1.43.  
a. What is the speed of light in the block?
b. Using the way the light ray falls on graph paper determine the incident angle at point A. Draw it in a picture.  
c. Determine the incident angle at point B.
d. Is any light transmitted at point B?  Explain in detail.  

[image: image1.png]



4. Snellen charts. Assume that two strokes of a letter on an eye chart are separated by 3.12 mm and that a patient is standing 6.00 m directly in front of the chart.  
a. What is the angle of separation in degrees? In radians? 
b. If the patient’s pupil diameter is 3.6 mm, what is the limit of angular separation that is resolvable according to the Rayleigh criterion using a wavelength of light (=400 nm? 
c. What is the corresponding separation between resolvabe points at a distance of 6.00m?  
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