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Physics 315 Homework #7 Guide Professor Mallinckrodt 

Please note that these “Guides” are intended to go only part way toward a properly “presented” set of solutions.  You should 
be able to fill in the blanks with drawings, equations, and additional explanation as necessary.  If you can’t, do not hesitate to 
come see me. 

9.12  Explain why all of the off-axis components of  
!
T  vanish.  Then show explicitly that Txx

 and T
yy  both equal zero.  
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makes sense, consider the discussion of section 8.2.3 in which we learned that  !
!
T "d

"
a  is the rate at which 

momentum crosses an area  d
!
a .  Consider all possible orientations of  d

!
a .  Show that the answer is dimensionally 

correct and relate it to the momentum density of the wave and the fact that the wave carries that momentum density 
along at speed c.     

9.33 a) Gauss’ Law: Using spherical representations of the divergence and the curl, it should be trivial to show that 

 ! "
!
E = 0 .   

Faraday’s law:  This allows us to find the magnetic field.  First go through (and show) the straightforward but 
somewhat tedious taking of the curl in spherical coordinates to find that 
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 where ! = kr "#t .  Now integrate wrt to time noting that cos!dt" = #
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(While you’re at it explain why we set the arbitrary constant in the integration = 0.)  Show that the result is 
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 Explain 1) why the radial component becomes negligible at large distances, 2) why the polar component falls off as 
1 / r , and 3) why  

!
E !

!
B  points in the +r̂  direction at large distances, and 4) why all of that is to be expected! 

 Div of magnetic field: Go through (and show) the straightforward but somewhat tedious taking of the divergence 
in spherical coordinates to show that 
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 Ampere/Faraday Law: Again, go through the math to find  ! "
!
B  and show explicitly that it is equal to 
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b) Again, go through the math to show that 
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 Then show clearly why almost everything goes away after averaging over one cycle so that 
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c) After all that (!) it should be reasonably simple to show that 
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