1. What does an electromagnetic wave look in a moving frame of reference? More precisely, consider a plane wave traveling in the x direction and polarized in the z direction.
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What are the fields in a frame 
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that moves with velocity 
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with respect to S?

First show that 

kx – wt = 
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2. A classical, “planetary” model of a hydrogen atom has an electron in a circular orbit of radius r around the nucleus.  Find the radius of the orbit of the electron as a function of time.  Use Larmor power formula.  Estimate the time it takes the electron to hit the nucleus.  Assume the radius at t = 0 is 10-10m.

Hint:  Neglecting radiation, the equation of motion is
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and the particle energy is 
E = 
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3.(a). An infinite straight wire carries the current 


I (t) = kt for t > 0

Find the electric and magnetic fields generated.
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(b).  Do the same for the case of a sudden burst of current:



I(t) = q0((t)

(you may need: 
( (t-r/c)=C((r-ct))

4.  
Calculate the torque exerted on the square loop shown in the figure , due to the circular loop (assume r is much larger than a or b).


If the square loop is free to rotate, what will its equilibrium orientation be?
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