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Physics 111 Quiz #5, February 21, 2014

Please show all work, thoughts and/or reasoning in order to receive partial credit. The quiz is
worth 10 points total.

1 affirm that I have carried out my academic endeavors with full academic honesty.

1. Consider the situation shown below. A piece of glass (n,,, =1.5) has been cut into an

equilateral triangle and a beam of light is incident on the left side at an angle 6 = 45°. What
is the angle (with respect to the normal) at which the light ray will emerge from the right side
of the equilateral triangle? Draw the path of the light ray on the diagram below. (The
normal on the right side surface is drawn for you.)

On the left surface, we apply the law of refraction
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Next using the geometry of the system, we have
90°=6,+6, = 0,=90"-28.1"=61.9°
0,+60°+6, =180 -0, =58.1°
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On the right surface, we apply the law of refraction
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2. Suppose that the light incident on the left surface is unpolarized and has intensity S,.
Each time that the light strikes a surface it loses 4% of its intensity. If the light that
emerges from the right side were allowed to be incident on a polarizer with a vertically
oriented transmission axis, in terms of S, what fraction of the incident light will be
transmitted through the polarizer?

a. 0.96
b. 0.92
c. 0.50

0.46
€. 0

3. A ray of light strikes a material whose index of refraction is n, resulting in a reflected ray and
a refracted ray. The index of refraction of air is 7.0. If the incident angle 6 is decreased
slightly, what happens to the reflected angle, 6; and the refracted angle 6,?

a. Both 6; and 6 increase.

b. 6; increases and 6, decreases.

c. 0, decreases and 6, increases.
Both 6; and 6, decrease.
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Light as a Particle & Relativity
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Light as a Wave
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