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If it is completely absorbed PR=I/c 

1‐5 solve 5.1 

R 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F = ma
PR = I /c
FR = PRA = IA /c = ma
(I /c)A = ma

A = mac /I =
(3x108m /s)x(108kg)x.01m /s2

1300W /m2 = 2.3x107m2

35.51 similar – need area of earth as viewed from Sun  RE=6.4 Mm 

35.53 similar balance gravity force against FR=(IA/c) Nt  

35.55 Momentum balance FR=IA/c=P/c P is power. Find acceleration etc 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E = ez(V / l) = ez (IR / l)
 
B = eθ (µI /2πr)
 
S = (I2R /2πrl)(ez × eθ ) = −(I2R /2πrl)er

cylindrical geometry
er × eθ = ez









FIELD OF MY POINTER 

HE‐NEON POWER 1 mWatt, diameter 1 mm2. How big is the electric field near the 
aperture? 

A=πr2=π(5x10‐4)2 m2 



POLARIZATION 





  

€ 

 
E inc = Ex

ˆ i + Ey
ˆ j = ˆ i Eo sinθ + ˆ j Eo cosθ

Transmitted
 
E transm = Ey

ˆ j = Eo cosθˆ j 

Itransm = Io cos2θ

Reflection has horizontal polarization 
Average of random theta 1/2 



Malus’s Law 
Suppose a polarized light wave of intensity I0 approaches a 
polarizing filter.  θ is the angle between the incident plane of 
polarization and the polarizer axis. The transmitted intensity 
is given by Malus’s Law: 

If the light incident on a polarizing filter is unpolarized, the 
transmitted intensity is 

In other words, a polarizing filter passes 50% of unpolarized 
light and blocks 50%. 



A.  Ia = Id > Ib = Ic  
B.  Ib = Ic > Ia = Id  
C.  Id > Ia > Ib = Ic  
D.  Ib = Ic > Ia > Id  
E.   Id > Ia > Ib > Ic  

Unpolarized light of equal 
intensity is incident on four 
pairs of polarizing filters. 
Rank in order, from largest to 
smallest, the intensities Ia to Id 
transmitted through the 
second polarizer of each pair. 



A.  Ia = Id > Ib = Ic  
B.  Ib = Ic > Ia = Id  
C.   Id > Ia > Ib = Ic  
D.  Ib = Ic > Ia > Id  
E.   Id > Ia > Ib > Ic  

Unpolarized light of equal 
intensity is incident on four 
pairs of polarizing filters. 
Rank in order, from largest to 
smallest, the intensities Ia to Id 
transmitted through the 
second polarizer of each pair. 



Experimenter A creates a magnetic field 
in the laboratory. Experimenter B moves 
relative to A. Experimenter B sees 

A.  just the same magnetic field. 
B.  a magnetic field of different strength. 
C.  a magnetic field pointing the opposite direction. 
D.  just an electric field. 
E.  both a magnetic and an electric field. 
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B fields inside a charging capacitor 

Find B at position r<R if the capacitor is charging 
with a current I. 

Apply Ampere’s law. Inside the capacitor the 
only current is the displacement current  

DISPLACEMENT CURRENT 



Which diagram 
shows the fields in 
frame S´? 



Which diagram 
shows the fields in 
frame S´? 



The electric field in four identical capacitors is 
shown as a function of time. Rank in order, from 
largest to smallest, the magnetic field strength at 
the outer edge of the capacitor at time T. 

A.  Ba = Bb > Bc = Bd  
B.  Bd > Bc > Ba = Bb  
C.  Ba > Bb > Bc > Bd  
D.  Ba = Ba > Bc > Bd  
E.   Bc > Ba > Bd > Bb  



A.  Ba = Bb > Bc = Bd  
B.  Bd > Bc > Ba = Bb  
C.  Ba > Bb > Bc > Bd  
D.  Ba = Ba > Bc > Bd  
E.  Bc > Ba > Bd > Bb  

The electric field in four identical capacitors is 
shown as a function of time. Rank in order, from 
largest to smallest, the magnetic field strength at 
the outer edge of the capacitor at time T. 

Fastest change of E with 
time corresponds to 
biggest slope 



An electromagnetic wave is 
propagating in the positive  
x-direction. At this instant of 
time, what is the direction of   
at the center of the rectangle? 

A. In the positive x-direction   
B. In the negative x-direction  
C. In the positive z-direction 
D. In the negative z-direction 
E.  In the positive y-direction   
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 v =
 
E ×
 
B 

 v = (v,0,0)
 
B = (0,−B,0)



An electromagnetic wave is 
traveling in the positive  
y-direction. The electric 
field at one instant of time 
is shown at one position. 
The magnetic field at this 
position points 

A. In the positive y-direction.  
B. In the negative y-direction. 
C. In the positive x-direction.  
D. In the negative x-direction.  
E. Away from the origin. 



A. In the positive y-direction.  
B. In the negative y-direction. 
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An electromagnetic wave is 
traveling in the positive  
y-direction. The electric 
field at one instant of time 
is shown at one position. 
The magnetic field at this 
position points 
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 v =
 
E ×
 
B 

 
B =  v ×

 
E 

 v = (0,v,0)
 
E = (0,0,E)



The amplitude of the oscillating electric field 
at your cell phone is 4.0 µV/m when you are 
10 km east of the broadcast antenna. What is 
the electric field amplitude when you are 20 
km east of the antenna? 

A. 4.0 µV/m 
B. 2.0 µV/m 
C. 1.0 µV/m 
D. There’s not enough information to tell. 
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P ∝1/R2

E ∝1/R


