PHYSICS 262
Exam 2

Please answer any four of the following five questions. Kach question is
worth five points. Partial credit will be awarded for any atteﬁiptegwproblem.

1. In a colloid like mayonnaise or salad dressing, droplets of a fat are sus-
pended in a liquid. In vinegar (index of refraction 1,37), horizontally
propagating light enters a circular olive oil (index of refraction 1.47)
droplet at 60°, At what angle «, relative to the horizontal, will the light
leave the droplet? As a reminder, the normal lines of a circle are radial.
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2. Unpolarized light passes through a polarizer whose transmission axis
is at 45°. After passing through another polarizer of unknown trans-
mission axis, the light’s intensity is 0.49 of its unpolarized value. If
the first polarizer’s transmission axis is increased to 75°, the light’s
intensity, after passing through the second polarizer, is 0.31 of its un-
polarized value. What angle is the second polarizer’s transmission axis?
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3. A beam of light inside of alcohol (index of refraction 1.36) strikes ice

(whose index is 1.31, slightly different than liquid water), At what an-
gle will the light reflected from the ice’s surface be totally polarized?
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4. A beam of light in air enters a parabolic prism (index of refraction 5/3)
as shown. If the beam totally internally reflects off the inside surface of
the prism, what is the mmimzmvsravalue of the beam’s height, y7 As a re-

minder, the angle § of the tangent line of a curve is given by tan ¢ = (—:d;—é;
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5. From air, light enters water (index of refraction 4/3) at an angle of 65°,
(As shown the boundary between the air and water is horizontal.) A
vertical distance d below the surface there is a plane mirror. At what
angle o should the mirror be placed so as to cause the light reflected
off the mirror to travel upwards and hit the surface at 0°7
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