[image: image1.jpg]19 Two point charges, Q, and @, are located at (1, 2, 0) and (2, 0,0), respectively. Find the
relation between Q, and Q;, such that the total force on a test charge at the point P(— 1, 1, 0) will
have

4) 1o x-component, b) n0 y-component.

2)  Aline charge of uniform density p, in free spuce form a semicicle of radius b. Determine

the magnitude and direction of the clectric field intensity at the center of the semicircle.

3)  Three uniform line charges—p;.. prz, and pys, each of length L—form an equilateral
triangle, Assuming p, 20,3, determine the electric field intensity at the center of the
triangle.




[image: image2.jpg]4 lxmmmgmallhee!a:mcﬁ:ldd:nsxlyuE A 2,100x (V/m), find the total electric charge
contained inside

)  cubical vlumhe 100 (mm) on a side centeréd at the origin.
5 2 cylindricdl volume of radius 50 (mm) and Height 100 (rm) centered at the origin

5) A spherical diftribution of charge p = po/[t ~ (R¥b%)] exists in the region 0 < R < b.
This charge distribution s concentrically surroundéd by a conducting shell with inner radius
R (>b) and outer radius R,. Determine E everywhefe.

6)  Two infinitely long coaxial cylindrical surfdces, 7 = a and r = b (b > a), carry suriace

charge densities p,,. nnd P Tespectively.
) Determine E ejerywhere.

) What must be lhe relition between aand b ih order that E vanishes for £ > b?

i

79 Acharge Q is distributed uniformly over the wall of a circular twbe of radius b and height
h. Determine ¥ and E on its axis
a) ata point outside the tube, then
b) ata point inside the tube.



[image: image3.jpg]8) A capacitor consists of two concentric sperical shells of radii R, and R,. The space
between them is filled With a diclectric of relative permittivity ¢, from R, to b(R, < b < R} ard
another dilectric of relative permitiivity 2¢, from b to R, .

4) Determine E dnd D everywhere in terms of an applied voltage ¥.

b) Determine the capacitance

9) A cylindrical capacitor of length L consists of coaxiat conducting surfaces of rudii 7,
and r,. Two diclectric media of different diclectric copstants €,, and e, fill the space between the
conducting surfaces us shown in Fig. 3-35. Determine its capacitance.

A cylindrical capacitor
with two diclectric media
(Problem 9 ),





[image: image4.jpg]109 Calculate the amount of electrostatic encrgy of a uniform sphere of charge with radius
band volume charge density p stored in the following regions:

a) inside the sphere,

b) outside the sphere.
119 A parallel-plate capacitor of width w, length L, and separation d s partially illed with 2
dielectric medium of dielectric constant «,as shown in Fig’ 3-36. A battery of ¥ valts is con-
nected benweeri the plates.

a) Find D. E, and p, in cach region.

b) Find distanice x such that the clectrostatic energy stored in each region is the same.

A parallcl-plate
capacitor (Problem 11)





