
Name________________________________________ 

Physics 111 Quiz #4, October 23, 2015 

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

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

____________________________ 

The Sun outputs energy though its surface uniformly in all directions.  The intensity of radiation that 
reaches the Earth’s cloud tops (the outer atmosphere) is called the solar constant and has a value of 
1370 W

m .  

1. What is the total energy output of the Sun per second if the average separation between the Earth and 
Sun is 1.496 ×1011m  (also called one astronomical unit in astronomy)? 

 

 From the solar constant we can determine the output energy of the Sun per second (which is 
 called the luminosity in astronomy.)  We have 

 S = I = P
A
→ P = SA = 1370 W

m2 × 4π 1.496 ×1011m( )2 = 3.86 ×1026W . 

 

 

 

 

 

 

 

 

2. What are the maximum values for the electric and magnetic fields in the sunlight that reaches the 
Earth’s location?   

 The maximum electric field amplitude is found through the intensity.  We have 

 S = I = 1
2 cε0Emax

2 → Emax =
2S
cε0

=
2 ×1370 W

m2

3×108 m
s × 8.85 ×10

−12 C2
Nm2

= 1016 N
C and the maximum 

 magnetic field is Emax = cBmax → Bmax =
Emax
c

= 1016 N
C

3×108 m
s

= 3.4 ×10−6T . 

 



3. Suppose that the sunlight that reaches the Earth’s atmosphere is incident on a polarizer with its 
transmission axis vertical.  The light that emerges from this polarizer is incident on a second sheet of 
polarizing material with its transmission axis oriented at 370 with respect to the vertical.  What is the 
intensity of the light that emerges from the second polarizer? 

 Sunlight is unpolarized.  The intensity that emerges from the first polarizer is 

 S ' = S0
2
=
1370 W

m2

2
= 685 W

m2 .  This light is passed through a second polarizer and the intensity of 

 the light that emerges is S '' = S 'cos2θ = 685 W
m2 cos

2 37 = 437 W
m2 . 

 

 

 

 

4. Suppose that the light that emerges from the second polarizer could be allowed to be incident on the 
projector screen in the front of the room.  What radiation pressure would the light exert on the screen 
if the light were completely reflected? 

 The radiation pressure is P = 2S
c

=
2 × 437 W

m2

3×108 m
s

= 2.9 ×10−6 N
m2 . 

 

 

 

 

5. The distribution of light from the sun spans from radio waves to x-rays.  The output of the sun as a 
function of wavelength is shown below where x-rays would be on the far left and radio waves on the 
far right of the graph.  From the graph the maximum wavelength of light that reaches the Earth’s 
atmosphere is approximately 500nm .  What frequency does this wavelength correspond?  (As an 
aside the human eye has evolved in such as way as to be sensitive to the wavelengths that are 
strongest from the Sun, which coincidentally are what we call the visible portion of the 
electromagnetic spectrum.)  

 The frequency of light is c = fλ → f = c
λ
= 3×108 m

s

500 ×10−9m
= 6 ×1014 s−1 . 

 

 

 

 

(Sun) 

http://blog.sunspotter.org/2014/03/27/the-making-of-a-magnetogram-part-i-lost-in-a-magnetic-field/	
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2πr
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