Homework #8 Solution

1. The magnetic energy stored in coaxial transmission lines can be divided into 2 parts, namely, the
energy inside the conducting wires, and that between two conductors. The energy inside the
conducting wires is given by
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while the energy between the conductors is given by
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Therefore, the per-unit-length inductance of coaxial transmission lines becomes
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2.Since B=uNI/tl = p,u NI 27D,
® = BS =y, NIma® | 270 = 0.251(mWb).

It can be found using the magnetic circuit approach. First, the reluctance is given by
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Then from NI = QR®, one obtains ® = NI /R = pyu, Nlma® [ 27b = 0.251(mWb).
3. (a) Let I be the current on the straight wire, then the magnetic flux density at a point P(7, 6) inside
the circle can be given by
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Thus, the flux linkage becomes
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(I dx = arctan 2 [a2 > b2 case], thus
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Hence, L, :%:yo(d—\/dz -b%).

(b) Let the straight wire aligned along the z-axis and the circular loop is placed in the xz plane. B due

to the current /; at the segment bd€ on the loop is given by
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Since df = (—Xsin @ +Zcos §)bdO;dt xB = (—xcos @ —Zsin @)bdO , the force on the loop

becomes
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on xz - plane.
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(c) Let the x-axis parallel to the ground. Dividing the loop into numeral magnetic dipole moments
where each dipole moment is given by dm= I, ds, then the torque due to each dipole moment and the
total torque become

dT = dmxB;T = [dT =1, dsxB =K1, sina | Bds =Ryl I, sina(d —\d* =b*).
(refer to part (a))



