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1. 	 Consider two long coaxial cylindrical metal shells as shown. The inner 
one is of radius a and with charge Q per unit length while the outer one 
is of radius b and with charge -(2 per unit length. 

(a) Use Gauss's law to find the electric tields everywhere. (10%) 

(h) Usc the result in (a) to Hud the total energy of the dectric field per 
unit lengt h. (10%) 

(c) Use the result in (a) to find the potential everywhere. Take 1/ 0 
at infinity. (lOYC) 

2. 	 (a) Find the magnetic field at the centpr of a circular loop of radius R 
with a current I. (10%) 

(h) 	Find the magnetic field at a distance z aboVE' the center of the loop 
011 the symmetry axis. (10%) 

(c) T,vo circular loops of radius R. both carrying a current I in the same 
direction and \\'ith the sYlllmetry axis on theo-axis, are located at 
z = a and z = -a. Find the lIlHglll'tic field on thc-::-axi5. (1OYc:) 

(d) \Vhat is thE' magnetic field at the origin in the case of (c)'? (5o/c) 

3. 	 A metal hal' of mass m falls under the gravitational force mg. It is also 
connected to a circuit (width I) with a resistor R. A uniform magnetic 
field B, pointing into the page. fills the entire region. 

(a) 	Find the current induced in the metal hal' in terms of its velocity v. 
\Vhat is the direction of the current'? (10%) 

(h) 	Find the magllt~tic force on the metal bar. \Vhat is the direction of 
this force'; (10%) 

(c) 	\Vhat is the equation of motion of the har? (10%) 

(d) From (c)~ find the terminal velodty of the hal'. (57c) 
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