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Sketch the electric field lines of an elecinc dipoie and the magnetic

flux lines of a magnetic dipole respectively. [96#F A% ]
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Determine the force per unit length between two infinitely long
parallel conducting wires carrying currents /, and [, in the op-

posite direction. The wires are separated by a distance 4.
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An interface between two magnetic media lies in the x-y plane at
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z=0. Above the x~y plane (z>0), there exists a magnetic mate-

rial with g, =3.0 and a field H,=4.04, +5.04, (A/m). Below the

x—y plane (z<0) is free space.

(1) Assuming the boundary is free of surface current, find H, and
the angle that H, makes with a normal to the surface?

(2yAssuming the boundary has a surface current J =6.04, (A/m),
Find H,. (966 #AAT]
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A transmission line in air with permeability u, consists of two

long parallel conducting wires of radius 5. The axes of the wires
are separated by a distance D, which is much larger than 5. If the
two wires carry currents of magnitude [ in opposite directions,
find in detail the expressions for:

(I)the total self-inductance per unit length of the transmission line.
(2)the force per unit length between the two parallel wires.
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Current flows with density J=J, [f—]&z A/m® along an infinitely
a

long solid cylindrical wire of radius « having the z-axis as its
axis. Find H everywhere and plot Hy versus 7. [96M AEH]
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Two semicircle loops of radius «
and b have a common center and
their ends are joined by straight
wires, as shown in Fig.. If the two
loops are perpeandicular to each
other ( xy plane and yz plane),

what is the B field at the center?
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A circular coil of length L
and radius @ has N turns of

wire and carries a current [. A
block with mass m 1is con-

nected to the coil by a light

thread that passes over a fric-

tionless pulley, as shown .in
Fig.. What is the current if the coil is not stretched. [ 964 X 43 ]
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Consider two infinite conducting parallel planes carrying equal and
opposite currents, as shown in Fig. (a), produce a uniform field in-

side and zero field outside. Image a cubical section, as shown in the
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three-dimensional view of Fig. (b), is cut from the two parallel

sheets. A structure such as this is called field cell if its dimensions
are small.

(1)Find the inductance of the cell.

{2)Use the result in part (1), discuss the meaning of permeability
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L (a) Current sheet (b) [964 A#hE].
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Theé quantity 5 has units of:

Hy
W B ol 0k o (964 A £ ]
H m m m
[ R ]
2
B B R

0

BB Y/ m’



