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1. 	 Consider a uniformly charged "solid sphere:' of radius a and total charge 
q. The sphere is surrounded by a "concentric shell" of radius b carrying a 
unifonn negative s,urface charge density of total charge -q. 

(a) Use Gauss's law to find the electric field E for the regions a r > 0, 
b > r a, and r b, where r is the distance from the center of the 
sphere. (20%) 

(b) Take the reference point where the potential V = °to be at r = 00. 

Then find the electric potential V(r) also for a > r > 0, b > r > a, 
and r b. (15%) 

2. 	 A steady current flows along a long "cylindricaP wire of radius a with the 
symlnetry axis on the z-axis. Suppose that the current density 
in the wire is given hy 

.! - Jo(a ­ s)2 

where s is the radial coordinate and Jo is a constant. Use the Ampere's 
law to find the Inagnetic field both inside and outside the wire. (30%) 

3. 	 A n1etal bar of Inass 1'17, slides frictionlessly on two parallel conducting rails 
a distance l apart as shown. A resistor R is connected across the rails, 
and a uniform field 11, pointing into the page: fills the entire region. 
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(a) 	If the bar moves to the right at a speed v, what is the current in the 
resistor? In what direction does it flow, clockwise or anti-clockwise? 
(12%) 

(b) \Vhat 	is the magnetic force on the bar? In what direction, right or 
left? (6%) 

(c) 	If the har starts out with speed Vo, at time t = 0, what is v(t) as a 
function of time t? (12%) 

(d) Show that the total energy delivered to the resistor is the same as 
the initial kinetic energy of the har ~mv5. (5%) 
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