
Name________________________________________ 

Physics 111 Quiz #5, February 16, 2018 

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. 

____________________________ 

A  100W light bulb can be considered a point source of unpolarized light.  At a radial distance of  4m a 
light detector with an area  10cm2 is oriented with its normal pointing directly at the light source.  

1.    If the detector is  75% efficient, what power was recorded on the detector?  

  

Slight =
P
A
= P

4πr 2 = 100W

4π 4m( )2 = 0.5 W
m2

→ Sdet = Slight =
Pdet

Adet

→ Pdet = Slight Adet = 0.5 W
m2 × 10cm2 × 1m
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2. Suppose that, instead of the light detector at this distance, a polarizer is placed with its normal 
pointing directly at the light source.  If the transmission axis of the polarizer is horizontal what is the 
intensity of the light that passes through the polarizer? 

  
S = 1

2 S0 =
1
2 Slight =

1
2 × 0.5 W

m2 = 0.25 W
m2  

 

 

 

 

 

3. The light that passes through the polarizer has electric field amplitude given by which of the following? 

a. 
  
Emax =

kq
4πr 2 . 

b. 
  
Emax =

S0

cε0

.  

c. 
  
Emax =

Bmax

c
. 

d. All of the above. 
e. None of the above. 



4. The light from the polarizer is directed at a rectangular block of glass (  
ng = 1.5) at an angle of  390

with respect to the normal to the surface of the glass block.  The glass block is surrounded on all sides 
by air and if the glass is   10cm thick, how long will it take for the light to travel across the glass 
block? 

On the surface the light is incident:  

  
nair sinθair = nglass sinθglass →θglass = sin−1 nair

nglass
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The distance light travels is given from the geometry of the system:  

  
cosθglass =

thickness
distance

→ distance = thickness
cosθglass

= 0.10m
cos24.8

= 0.11m . 

 

The time to travel this distance is: 

  
v = c

nglass

= distance
time

→ time =
nglass × d

c
= 1.5× 0.11m

3×108 m
s

= 5.5×10−10 s  

 

 

5. The light that exits from the glass block has an intensity of   
0.023 W

m2 .  This light is incident on a 

material that absorbs all light that strikes it.  What radiation pressure does the light exert on this 
absorbing material? 

  
Prad =

S
c
=

0.023 W
m2

3×108 m
s

= 7.7 ×10−11 N
m2 	
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F = qvBsinθ
F = IlBsinθ

B =
µ0I
2πr

ε induced = −N
ΔφB

Δt
= −N

Δ BAcosθ( )
Δt 		

c = f λ = 1
εoµo

S t( ) = energy
time×area

= cεoE
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g= 9.8 m
s2

1e =1.6×10−19C

k = 1
4πεo

= 9×109 Nm2
C2

εo =8.85×10−12 C2

Nm2

1eV =1.6×10−19 J
µo = 4π ×10−7 Tm

A

c =3×108 ms
h=6.63×10−34 Js

me = 9.11×10−31kg= 0.511MeV
c2

mp =1.67×10−27kg= 937.1MeV
c2

mn =1.69×10−27kg= 948.3MeV
c2

1amu=1.66×10−27kg= 931.5MeV
c2

NA =6.02×1023

Ax2 +Bx +C =0→ x = −B ± B2 −4AC
2A
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