
Key HW 9_2 

1. Work problem 9.5 in the text. Note that the previous key I posted for this problem was only 

correct up to amplitude relations following from the boundary conditions. This key is correct all 

the way through.  

 

 



Note that the substitution in the latter part of the key can also be understood from the 

following reasoning: 

 Instead of looking to the displacement at z=0 of the transmitted wave, I could look at 

the displacement at z=a where a is a positive value in the propagation direction of the 

transmitted wave. This value should correspond to the displacement of the transmitted wave at 

z=0 at an earlier moment in time. How much earlier, i.e. z/v2. So I will have to find the 

displacement of the incident wave at t-z/v2, so replace t in gI(-v1t) with t-z/v2 which results in 

gI(v1(t-z/v2))=gI(-v1t+zv1/v2)= gI(zv1/v2-v1t) 

 

2. Work problem 9.9 in the text. 

 
 

 
 

3. Work problem 9.10 in the text. 



 

4. Work problem 9.11 in the text. 

a. Use Newton’s 2nd law to determine the acceleration from the applied force, i.e. 
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Now I use the relation between acceleration and velocity, i.e. 
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b. I calculate the Lorentz force from:  
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Since this is an EM plane wave in vacuum there is a relation between E and B given by equation 

9.47. So: 
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c. Integrating over a period gives: 
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And without the math I can say that this function is periodic with period T/2 and it is a sine so I 

believe that this is zero.  

d. We skip d.  

 


