1) Short Answer (20 points)(Show Your Work!)

a) In which direction is the electromagnetic wave traveling?
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b) An electromagnetic wave traveling through some material is described by the

equation: . 624e6 1.23¢15 ~ Whatis n (index of refraction)
E(x,t) = Eqsin( ER x=——0k  for this material?
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c) If at 12:30 pm the sun is overhead, and at 8:30 pm the sun is at the horizon,
what time between 2:00 pm and 7:30 pm do you expect your polarizing
sunglasses to be most effective if you are trying to cut the glare from a still
pond? l.e. at what time is the light reflecting off the pond maximally polarized?

Note that answers like “midnight” are not acceptable!
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1) Short Answer cont’d (Show Your Work!)

d) Find the image for the object and lens shown below using graphical
methods (ray tracing) (Try it yourself, no webassign for this one)

e) Estimate the maximum electric field coming from a 100W light bulb at a

distance of 1.0 m from the light bulb.
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2) Polarization (show your work, make a brief explanation)

Polarized light is incident on a polarizer. At what angles between 0 and 360
degrees can the transmission axis of the polarizer be placed relative to the
electric field of the polarized light so that only 1/3 of the intensity of the original

light is transmitted?
z List the angles below:
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If the first polarizer is left in place, and a second polarizer is placed after
the first one, how many different angles between 0 and 360 degrees can
this second polarizer be placed so that the final light transmitted has 1/9 of
the intensity of the original light?
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If the first polarizer is left in place, and a second polarizer is placed after
the first one, how many different angles between 0 and 360 degrees can
this second polarizer be placed so that no light is transmitted?
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3) Index of Refraction (Show your work!)

An aquarium is being constructed with a viewing port. At what angle must the

sides of the tank be constructed so that a ray of light traveling along the side
(as shown below) makes it all the way through the viewing port to the outside

(air)? (10 pts)

n=1.33
(water)
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4) Lenses (Show your work!)

An overhead projector is being made with a diverging and a converging lens as
shown in the figure below. If the focal length of the converging lens is 25 cm,
what must the focal length of the diverging lens be to make this design work?
What is the overall magnification of the system?
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