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FIGURE 1.25

(a) Computation of the resultant electric field due to two point charges. (b) Generation of the direction
line of the electric field of (a).

TABLE 1.1 WVahies of Parameters Pertinent to the Steps in the Oomputer Generation of
the Dvrection Line of E in Fig. 1.25 for {a) the Sepment from (0, 0 1) Toward the Charge 5
and (h) the Sepment from (0,0 1) Back Toward the Charge .

M o= DU F = 1.00 E - 1.118 DX = D040 LE = 0314
X = s - 1.032 E = 1015 UM — DO LUE = 0204
X = 0193 £ = 1052 E — D042 X = Dog7T ¥ = 0674
X — D7o7 & o= 1.060 E — OLB98 X — 0098 LI — —0.065
X = D3z £ o= 1.053 E — OLERZ DX — D977 L& = —0215
X — D400 £ = 1.032 E — DLB38 DX — D030 UE — —0.368
X = D583 £ o= 0995 E = 0051 UX — D.ASE U¥E = —0.513
XN o= Da&D F - 0044 E - 1.051 X = D756 UE = —0.643
X = DLT4S £ =- 0EM E - 1212 UM = (a6 UE — —0.751
X = D#11 F o= .80 E = 1.450 X - D548 UZE — —0.E3&
X = Ni66 £ - 0721 E — 1 .8B37 LN — D439 L — —0.8040
XN o= D9in £ o= 0631 E — 2424 LiX = D337 Lidf = —0.047
X — noa4y4 £ = 0534 E — 331 UX — D246 E - — (00
X = DOasE £ o= 0440 E = 5.100 UM — 167 L& = —(LOka
X = D035 £ = 0341 E - BE537 X - D1 UE = —(005
X = Dao5 £ o= 0241 E = 17.101 LXK = 0D UE = —0900
XN o= 1.AMH F = 0142 E — 40846 X = D010 UE = —1.00d
X = 11 £ o= 0042 E — 577.540 X — —0.023 LIE — —1.00p
MNumber of steps = 17
la)
X o= 000 £ o= 1.000 E - L118 LXK = 0040 L7 = 0316
X o= —055 £ = 0948 E — 1243 X — D508 UZE = 0420
X =- — 186 & = 0026 E - 1411 X - e LE - 0507
X =—-—1TI72 £ o= 08T E - 1.634 LY = RIS LI = 0580
X — —1353 £ — 0E18 E — 1.031 X — D768 LIZ — 0640
N = — 430 £ o= 0754 E - 2333 DX — D724 L& = D689
X — —503 £ = 0635 E — 2 EI8 DX = DRl & = 0.730
X = —571 £ o= 0612 E - 3681 X = La4E UE = 0.762
X = —A36 £ = 03534 E — 4871 X = Del6 UE — 0.788
X = —607 & = 0457 E — 47609 X = (5] LI = 0808
X —-—T5 £ o= 0374 E - 1074 UX — 568 LiF = O.E23
X - —BI3 £ o= 0204 E — 16,616 X — 0551 LI — 0B35S
X — — B £ o= 02110 E — 32588 DX — D538 L& = D.EAZ
X — —523 £ =012 E — 91176 UX — D520 LE — 0.E40
K= —975 £ o= 0041 E = 850610 DX — D522 LE = 0853
Momber of steps = 14
L]

Table 1.1, parts (a) and (b), corresponding to the segments of the direction line
from (0, 0, 1} toward {2 and 3y, respectively. It can be scen that the test charge
takes 17 steps toward (05 but only 14 steps back toward .
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FIGURE 1.26

Compuoter-penerated maps of direction limes of elecinc field for pairs of point charpes 0 and 4 at {—1_ @) and
{1, 10), respectively, in the xz-plane: (a) Oy = 200 0y = -0 (B Oy = 40 O = O (cp Oy = B0 [ = —CF amd
(d) ¢ = BI1QL O = 0.

Example 1.7 Circular ring charge with uniform density
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FiGURE 127

Dietermination of electnic field due o
n circular ring of charge of uniform
density.




Example 1.8 Electric field of an infinitely long line charge of uniform
density
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FIGURE 1.28

(a) Determination of electric field due to an infinitely long line charge of uniform charge
density p;p C/m. (b) Electric field due to the infinitely long line charge of (a).

prodz
dE m = 2 —COos o a
[ ][f. . L}j .:I.W,Eu[rz 2t (zr}_] c r

pror dz’

21TEL][J"2 EE {}:a}zi_’-a?_ r

The electric field intensity at P due to the entire line charge is then given by
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Example 1.9 Electric field of an infinite plane sheet of charge of
uniform density
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FIGURE 1.29

(a) Determination of electric field due to an infinite plane sheet of uniform surface charge density
Pso C/m?. (b) Electric field due to the infinite plane sheet of charge of (a).
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D1.13.

D1.14.

D1.15.

D1.16.

Point charges, each of value \V-""-fl*rrsg C, are located at the vertices of an n-sided
regular polygon circumscribed by a circle of radius a. Find the electric force on
each charge for (a) n = 3:(b) n = 4: and (¢) n = 6.

Ans.  (a) 0.577/a* N: (b) 0.957/a* N: (c) 1.827/a* N; all directed away from
the center of the polygon.

In Fig. 1.25, let the point charges be Q) = 87g; Cat (—1,0,0) and Q; = 47g; C
at (1.0, 0). Find the following: (a) E at (0,0, 1): (b) the coordinates of the point
at the end of the second step; and (¢) the unit vector along E at the point com-
puted in (b).

Ans. (a) (0.353a, + 1.061a;); (b) (0.060,0,1.191); (c)(0.264a, + 0.965a_).
In Fig. 1.27. let there be a second ring of charge —(Q. uniformly distributed along
a circle of radius a. having its center at (0, 0, 2a) and lying parallel to the xy-
plane. Find E due to the two rings of charge together at each of the following
points: (a) (0,0, 0): (b) (0,0, a); and (c) (0,0, 3a).

Ans. (a) (0.01420/g5a%)a;  (b) (0.0563Q/eqa’)a,; () (—0.0206Q/0a%)a..
Infinite plane sheets of charge lie in the z = 0,z = 2, and z = 4 planes with
uniform surface charge densities pgy, ps2, and ps3, respectively. Given that the
resulting electric field intensities at the points (3, 5. 1), (1, —2,3), and (3, 4, 5)
are 0, 6a, and 4a, V/m, respectively, find the following: (a) psi: (b) psa: (€) ps3
and (d) E at (—2. 1. —6).

Ans. (a) 4g0 C/m%  (b) 689 C/m”; () —2go C/m*;  (d) —4a. V/m.




