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4

Given H= 300a: cos(3 x 10%—y) A/m in free space, find the emf developed in the
general a4 direction about the closed path having corners at (a) (0, 0, 0), (1, 0, 0), (1, 1, 0), and
(0, 1, 0); (&) (0, 0, 0) (27, 0, 0), (27, 2x, 0), and (0, 27, 0).
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9.5 The location of the sliding bar in F igure 9.5 is given by x = 5t + 2, and the separation of the
two rails is 20 cm. Let B = 0.8x2a: T. Find the voltmeter reading at (a) 1= 0.4 s; () x=0.6 m.

RHlll

4

a) ¢ = ©.95

{D. ? =J°.7xo‘8 x’zdz.,d'-i & f; B .dS

3 -
= 0.e 5 T _ o.le (5% +2£3)3 Wk
3 3
D ewf= ~d & . - Qe B(st r243) (540 t?)

d € iz

2
* cOdelgy T 2xa%] [Feeq7]

b) A= O, p Q.6 = 5'& +2£3=>
£ = Q.ljo3

= - 06 [5(.193) ¢ 2¢1199%]% [ ve (1193)2]
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9.11 Let the internal dimensions of a coaxial capacitor be a=1.2 cm, b = 4 cm, and /=40 cm. The
homogeneous material inside the capacitor has the parameters € = 107! F/m, 4 = 105 H/m,
and o = 107° S/m. If the electric field intensity is E = (10%p) cos 10%a, V/m, find (@) J; (b) the
total conduction current /. through the capacitor; (c) the total displacement current Iy through
the capacitor; (d) the ratio of the amplitude of /4 to that of I, the quality factor of the capacitor.
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9.12 The magnetic flux density B = Bo cos(wr) cos(koz) ay Wb/m? exists in free space. Bo and ko are
constants. Find (a) the displacement current density; (b) the electric field intensity; (c) ko.
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9.15 Use each of Maxwell’s equations in point form to obtain as much information as possible about
(@H,ifE=0; (b)) E, ifH=0.

THE TwWD CASES CORRESPOND T
MAGNETD BTATIC ANMD &LeCTROSTATIC
SCENARIOS ) RESPECTIVELY.

H ¢ FE=o0

Vx4 = ,Dc M v soceey pue m
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VB =0 ALLOAYS TRUOE

THE CURREMNT CARRYING MEDIUM 1S 7
A PERFECT cONDLCTDR,

Becavse J 12 NON-ZERO BUT E =O
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VxH=J+20 -0 = J=3p-06
2t ot
V- = p IE ARISes FRrom
FREE CHARGE ONLY
VB = ©

B =0 ANYWAY .




£.18

CTOPS

9.18 The parallel-plate transmission line shown i
8 mm, while the medium between the
Neglect fields outside the dielectric. Giv
equations to help find (a)
displacement current cro

n Figure 9.7 has dimensions 5= 4 ¢cm and d =
plates is characterized by u,= 1, & = 20, and o = 0.
en the field H =5 cos(10% - fiz)a, A/m, use Maxwell’s
B, if B> 0; (b) the displacement current density at z = 0; (¢) the total
ssing the surface x = 0.5d, 0 < y<b,0<z<0.1 min the ax direction.
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T (3x 108)2 3 %790
= 4,9 m-i .
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9.22 In a sourceless medium in which J = 0 and p, = 0, assume a rectangular coordinate system in
whichE and Hare functions only ofzandz. The medium has permittivity € and
permeability 4. (a) IfE = Exa. and H = Hja,, begin with Maxwell’s equations and determine
the second-order partial differential equation that Exmust satisfy. (b) Show

that Ex = Eo cos(wt — fiz) is a solution of that equation for a particular value of f. (c) Find f as
a function of given parameters.
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9.26 Write Maxwell’s equations in point form in terms of E and H as they apply to a sourceless
- medium, where J and pv are bo

and show that the equations ar

th zero. Replace ¢ with p, u with ¢, E with H, and H with —E,

¢ unchanged. This is a more general expression of the duality
principle in circuit theory.
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