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Weighting: Each problem counts 20%  

1. For a scalar function f and a vector function A , prove that ( ) ( ) AfAfAf ×∇+×∇=×∇  in Rectangular 
coordinates system and calculate ( ) ( )φθρ ∇×∇∇ cos-1/  in appropriate coordinates systems. (show all 
your work) 

 
2. Given a static electric field intensity kyakxaE yx

∧∧

+= 2  (V/m) in free space, find the charge density 
distribution vρ  at the point （3, 4, 0）(cm). (please show all your work) 

 
3. Find the capacitance of the parallel-plate capacitor shown in Figure.  Find the electric field intensity 

between the plates if a potential is applied to the top plate and the bottom plate is grounded. Also find 

the surface charge density on each plate conductor (top and bottom plates). (20%)  
oV  

 

P  in Fig. 1. where P  4. Find the magnetic flux density at point is the center of the circle and the current 
I  follows from the ∞−  and goes aro d the circle of radi b  clockwise, and then follows to un us ∞+ . 

 

 
Fig. 1  The wire current I and goes around a circle of a radius , then to b ∞+ . 

 
 follows from ∞−  

( ) ( ) ( )ztEaztEatxE oyoxi ββ −+−=
∧∧

88 1010 sincos,  5. A uniform plane wave in air with (V/m) is incident 
all in the normally on a perfect conducting w 0=z  plane.  Find the following in phasor form  

(a) Calculate the value of β  
(b) rE and rH (reflected fields) 

Determine the polarization of the incident wave and the reflected wave. (LP, RHCP, LHCP, or EP) 

 

(c) 
(d) Find the induced current density on the wall 


