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Physics 315 Homework #11 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. 

10.19 a) Draw a picture showing the line charge along the z-axis moving in the +z direction and show that an infinitesimal 
piece of the line charge occupying a range of the z axis, dz, produces a contribution 
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[Hints: What is sin!  in terms of R and d?  Note that  
!
R = RR̂ .]   

 Next explain why the axial components of the electric field cancel out upon integration along the wire.  Thus, show 
that E = dE

s!  where dE
s
= dE sin!  is the radial component of  d

!
E .  Put all of this together to show that 
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Perform the integral (by hand or by reference to a source) to show that it gives 1

d 2 1! v2 c2( )
 so that  
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 as expected from Eq. 2.9. 
b) To find the magnetic field, explain why or show that each infinitesimal piece of the line charge produces a 

contribution 
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 Thus, show that 
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 and then show how this becomes 
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 as expected from Eq. 5.36. 

11.3  Show that, for the current I running through a resistance to dissipate the same power that the radiation carries away, 
we would have to have 
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2 , recall how po  is defined, and recall the relationship of !  to !  to show that the 

radiation resistance is given by 
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 Provide a source to document that ordinary radio frequencies vary from around 1 MHz to 100 MHz and show that 
the use of an antenna ~5 cm long results in a radiation resistance between 20 µ!  and 200 m! .  (The resistance 
might begin to be noticeable at frequencies greater than 100 MHz, but notice that approximation 2 breaks down at 
around 1 GHz for a 5 cm antenna. 

 


