M ath 335-002
Homewor k #10
Problems 1-4 due April 16; problem 5 due April 2807

Please show all work in detail to receive full atedate homework is not accepted.

% 1. Consider a very long cable (cylinder) of radausith a
constant charge density inside the cabl@nd zero charge
density outside the cable. Usdindrical coordinates to

find the electric potentiab and the radial component of
electric field & both inside and outside of the cable, by

solving (integratingy*® = —p/ ¢, inside the cable, and

V?® = 0 outside of the cable, as we did in class fsplzere
a in spherical coordinates. Assume tfiatlepends only on R,
the distance from the z-axis, which is the axithefcable:
O=d(R). Use Eq. 6.16 for the Laplacian. Assume thaisE
continuous across the surface of the cable; thiglition

will fix one of the integration constant. See ex#& .3 on
page 136 if in doubt. Hint: outside of the calevill

Q depend on the logarithm of R.

2. Consider two point charges located at Cartesiantp@d,1,0) and (1,0,0), with
electric charges equal to Q and 2Q, respectivehd the potential and the
electric field at point (1,1,0) using the superposiprinciple =01+,
E:E1+E2).
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3. Consider an electromagnetic wave propagating iz-theection, with the electric
field polarized in the-direction: E =E(y) ={0, A cosk z - ot), 0}, whereA is a
constant wave amplitudk,is the wave number, ang=Kk c is the angular
frequency. Show theE satisfies the wave equation. Calculate the cormedipg
magnetic fieldB by calculatingV x E and then integrating with respect to time,
as we did in classB = I?x E dt

4. Problem 8.5 on page 139. Note that in this proligris a constant vectofjs a

scalar field with an argumerfk - X—wt), k is a constant “wave vector” pointing

in the direction of the wave, and=r is the position vector. Fill in the missing
solution steps, as usual.

5. The New York public radio broadcasts on the freqyér-94 MHz. What is the
wavelength of the radiowaves produced by the ratiiton?



