Electromagnetic theory (1)

HW1#2- Solutions- Dr. Gassem Alzoubi
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Problem 2.20 One of these is an impossible ﬁ:%e!‘fzirastatic field. Which one?
(a) E=k[xyX +2yz§ + 3xzZ];
(b) E,=k[y* R+ (2xy +2°) § +2y2 2],

Here k is a constant with the appropriate units. For the possible one, find the poten-
tial, using the origin as your reference point. Check your answer by computing VV.
[Hint: You must select a specific path to integrate along. It doesn’t matter what path
you choose, since the answer is path-independent, but you simply cannot integrate
unless you have a definite path in mind.]
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Problem 2.22: Find the potential a distance s from an infinitely long straight wire that carries a uniform line
charge A. Compute the gradient of your potential, and check that it yields the correct field.
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Pr bln1223 For the charge configuration of Prob. 2.15, find the potential at the
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Problem 2.25: Using Eqgs. 2.27 and 2.30, find the potential at a distance z above the center of the charge
distributions in Fig. 2.34. In each case, compute E = -VV, and compare your answers with Ex. 2.1, Ex. 2.2, and
Prob. 2.6, respectively. Suppose that we changed the right-hand charge in Fig. 2.34a to —q; what then is the
botential at P? What field does that suggest? Compare your answer to Prob. 2.2, and explain carefully any
discrepancy. )v
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(a) Two point charges (b) Uniform line charge (¢) Uniform surface charge
FIGURE 2.34

24
03\}’11k¢}-':2.kc,g;__ ':’\; P__——_‘z
A v [zl

Vst

‘,Cﬁ—;kc?_&— : r
L S T AN

0= e | ﬁ%ﬁﬁ S e
| _,
x-:: CJOJM"’V +L f = x=T
 Uge v
Vi \MQ [QM(DL—I—\/;ZX") “&t}.n,
/. (L (Lt\)vz’——v\,") —hoE
UZR o

L\—\/—'Z'ql

=2 | T

QM (,L*r\FtT*—LT *%

ES* ~






.EWUQ\M 9\3\’“ i"v‘a‘ ,O\\c emersy S}'o\ﬂo{ ’;'V\ qqméppw,{éj
dmwaJ Sol/d SO’LN »4 Wlt‘us R and Jﬂmf4?
'\Mclale 4 w= }/’Lff V 0!’(: 5 rabegebion 'S o Verr ln'-c

o whove charge s
Lo proflem 2.21,we L“‘J n?vad.a/ 0 >R

NGE: M@—-ﬁ , r<R
2k A > JZ‘: ri've A”kww
= by »{c4 f -LZ al:()_. > ] _ 1_ _ 3:
e (& "Juf‘«\f' 4
R
- kS (4 (1Y) ( siaads (1
UR A P 7_4 uizj
ke 2 47
5 R .




Problem 2.39: Two spherical cavities, of radii @ and b, are hollowed out from the interior of 3
(neutral) conducting sphere of radius R (Fig. 2.49). At the center of each cavity a point charge
is placed—call these charges q, and q,.

(a) Find the surface charge densities o,,, Op, and Or.  (b) What is the field outside the conductor? 6‘\0
x

E

(c) What is the field within each cavity? (d) What is the force on Jq and q,?
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Problem 2.42: A metal sphere of radius R carries a total charge Q: What is the force of
repulsion between the “northern” hemisphere and the “southern” hemisphere?
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Problem 2.43: Find the capacitance per unit length of two coaxial metal cylindrical tubes, df
radii a and b (Fig. 2.53). \
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