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1. For a line charge the electric field intensity can be given by 
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where  (C/m) is the line charge density, 0  the permittivity of free space, Ra  the unit vector in 

the radial direction, and L the line (not necessarily straight) along which the charge is distributed. 

Find the electric field intensity at a point at a distance r  from an infinitely long, straight, line 

charge of a uniform density   in air.    [15%] 

 

2. A positive point charge Q is at the center of a spherical conducting shell of an inner radius Ri  
and an outer radius Ro. Determine E and V as functions of the radial distance R.  [16%] 

 

3. Consider two spherical conductors with radii b1 and b2 (b2 > b1) that are connected by a 

conducting wire. The distance of separation between the conductors is assumed to be very large 

in comparison to b2 so that the charges on the spherical conductors may be considered as 

uniformly distributed. A total charge Q is deposited on the spheres. Find (a) the charges on the 

two spheres, and (b) the electric field intensities at the sphere surfaces.  [16%] 

 

4. In Fig. 1 a parallel-plate capacitor of area S and separation d is charged to a voltage V. The 

permittivity of the dielectric is ε. Find the stored electrostatic energy.  [14%] 

 

Fig. 1. A charged parallel-plate capacitor. 

 

5. An infinitely long, straight conductor with a circular cross section of radius b carries a steady 

current I. Determine the magnetic flux density both inside and outside the conductor. [15%] 
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6. As shown in Fig. 2, two conducting wires are arranged in parallel (x direction) with a separation 

distance of L in uniform magnetic field (magnetic flux density: B, +z direction) and connected 

to electrical resistance R at the left edge. The conductor bar P-Q is set on those two conducting 

wires in parallel with y-axis and moved to +x direction in constant velocity v. Here, contact 

friction and electrical resistance except R are ignored.   [24%] 

(1) Find the induced electromotive force of this closed circuit. 

(2) Find the current vector (magnitude and direction) flowing through the conductor bar. 

(3) Find the necessary force vector (magnitude and direction) to move the conductor bar in 

velocity v. 

(4) Show that the power of external force to move the conductor bar is equal to the dissipation 

power of electrical resistance R. 

 

Fig. 2 

 


