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Solution

1- Planes x=2 and y=-3, respectively, carry charges 10 nC/m? and 15 nC/m’. If the line
x=0, z=2 carries charge 107 nC /m, and a point charge 2 nC at P(0,0,0), calculate E
at (1,1,-1).
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2- Determine D at (4, 0, 3) if there is a point charge -5 7 mC at (4, 0, 0) and a
line charge 3 m mC/m along the y-axis.
Solution:

LetD = Dq + Dy, where Dq and Dy, are flux densities due to the point charge
and line charge, respectively, as shown in Figure:
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wherer — v’ = (4, 0, 3) — (4,0, ® = (0, 0, 3). Hence,
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3- : : S —2): ite:
a) the equation of the streamline passing through the point A(2, 1, —2): Write
Q= E—’_’zi =% xdx =ydy
dx E, v

Thus x?2 = y2 1 . Evaluating at A yields C = 3, so the equation becomes

2 2
Y
33

A sketch of the pﬁrt a equation would yield a parabola, centered
positive x axis, and for which the slopes of the asymptotes are 4= |

4-
(@) rp = 0a, + 2a, + da, = 2a, + 4a,

(b) rpQ = rQ h rp = (_'3, 1, 5) - (0, 2, 4) = (_31 _11 I)
Or Fpp = —3a,_ — a, + a,

(¢) Since g is the distance vector from £ to Q, the distance between Pand Qis the mag-
nitude of this vector; that is,

at the origin, whose axis is the

i ' d=|rpo| = V9 +1 + = 3.317

Alternatively;

d = -\/I(.'l‘Q = xp)2 + (}’Q - )’P)z + (ZQ
=V9+1+1=3317
(d) Letthe required vector he A, then
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| where A = 104y A. Since A is parallel to PQ, it must have the same unit
- Vector as rpp or rgp. Hence, -

Ireg 3.317
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