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Physics 111 Quiz #5, February 17, 2017

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. The power output of the sun, called the luminosity, is L = 3.87 x10°°< and the earth is located at an

average distance 1.5 X 10" m . The intensity of sunlight that reaches the earth is called the solar
L 3.87x10% 4L

constant and is given as S, = > = 5= 1370% . Using this information on the
Amr” 4m(15%10" m)

solar constant, what are the maximum amplitudes of the electric and magnetic fields that reach the

earth’s surface and what is the force that is exerted by the light on a say mirror that has an area of

A=0.06m"?
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2. Suppose that the sunlight that reaches the earth passes through two polarizers. The first polarizer has
its transmission axis horizontal and the second has its transmission axis oriented at an angle 6 with
respect to the vertical. If the intensity of sunlight that emerges from the second polarizer is 20% of
the solar constant, at what angle was the second polarizer oriented with respect to the vertical?

S
Through the 1% polarizer the intensity is S, = ?0 .

S
Through the 2™ polarizer the intensity is S, = S, cos’ (90 - 9) = EOCOSZ (90 -0 ) :
Thus

S,=02S, = %cosz (90-0) — cos’(90-0)=0.4

c0s(90-6)=0.6325—90—60 = cos™ (0.6325)=50.8 .
~6=392°



3. Suppose that the light the emerged from the 2™ polarizer above was incident on a triangular prism at
an angle of 6, = 30°, as shown below. At what angle, 0, , will light emerge from the right side of

the prism? Hint: After you determine the angle of refraction on the left surface, determine the angles
o and Bto get to the right surface.

n

, 1.00
n,, sinf, =n,, sin6, — 6, =sin™ [ Rar_in 0, j =sin”' (m sin 30)

glass

6,=20.8°
N=a+0, >a=90-06,=692°

180=0+f+60— =120—0=50.8"

90=4+6,—60,=90-=392"

n
n,.sin@,=n,sind, — 0, =sin"'| =“sinH, |=sin"' (ﬁsin 39.2)
¢ n 1.00

air

0, =63

4. Parallel light rays cross parallel interfaces from medium 1 into medium 2 and then into medium 3 as
shown in the figure on the right. The relative indices of refraction are ordered according to

a. n,>n,>n,.

b. n,>n,>n,.

2 i
c. ny>n,>n,.

1
3 :\
n2>n1>n3.




Electric Forces, Fields and Potentials
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Magnetic Forces and Fields
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Light as a Particle & Relativity
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Geometry
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Light as a Wave
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Nuclear Physics
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Misc. Physics 110 Formulae
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