
              ELEC3105 Fall 2018 
Problem  Set 4 ( Week  3)  

(should have attempted all problems by end of week 4)  
 

1) (Sadiku 7th ed. P6.67) 
A point charge of 10µC is located at (1m, 1m, 1m) and the positive portions of the coordinate planes are 
occupied by three mutually perpendicular plane conductors maintained at zero potential. Find the force on 
the charge due to the conductors. 
 
2)  
Parallel-plate capacitors are partially filled with dielectric as shown. In each case, find the capacitance from 
first principles and hence prove the formula for 2 capacitors in series or in parallel.  
[Hint: use Gauss’s Law and boundary conditions] 

 
(a)                                                                                (b) 

 
3)  (Sadiku 7th ed. P6.42) 
A parallel-plate capacitor has plate area 200 cm2 and plate separation 3mm. The charge density is 1µc/m2 and 
air is the dielectric. Find: 

(a) the capacitance 
(b)  the voltage between the plates 
(c) The force which the plates attract each other 
(d) The energy stored in the capacitor. 

 
4)  
A cube of dielectric material of thickness t and equal sides of length L as shown is polarized over its entire 
volume according to  ( )3 ˆP ay b y= +



  C/m2   where a and b are constants. 

 
(a) Determine the polarization surface charge density everywhere.  
(b) Determine the the polarization volume charge density. 
(c) Verify explicitly that the total polarization charge is zero. 

 
 
 
 



5) (Sadiku 7th ed. P6.41) 
An air-filled parallel plate capacitor of length L, width a and plate separation d has its plates maintained at 
constant potential difference Vo. A dielectric slab of dielectric constant εr is slid between the plates and is 
withdrawn until only a length x remains between the plates as shown. Show that the restoring force on the 
slab is 
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6)  
A cylindrical capacitor has inner radius a, outer radius b, and length L. The region between the cylinders has 
dielectric constant ε. Determine its capacitance. State explicitly any assumptions you are making. 
 
7)( similar toSadiku 6thed. P6.34) 
A cylindrical capacitor has inner radius a, outer radius b, and length L. The region between the cylinders has 
conductivity σ and dielectric constant ε.  Determine its shunt conductance. State explicitly any assumptions 
you are making. 
 
 
8) (Sadiku 7th ed. P6.61) 
A spherical capacitor has inner radius a and outer radius b and is filled with inhomogeneous dielectric with 
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(a) Use Gauss’s Law. 
(b) Solve inhomogeneous Laplace’s equation. 

 


