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6.642 — Continuum Electromechanics Fall 2008

Problem Set 4 - Solutions

Prof. Markus Zahn MIT OpenCourseWare

Problem 1
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1 2 R
sin? 0(r® + 2R?) /r = constant = sin? § (2 (—r ) + ) — constant
R r

equation of magnetic field lines for r > R

c)

From Melcher’s Continuum Electromechanics, Appendix A with A(r,0) = A(r, 0)i,.
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Magnetic field line: rsin @ A,(r, §) = constant
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f)

-

[!'3 + % (it)Y]sinza = Const

(a) Hoi, = Hyli, cosd —ipsind)

Figure 5-25 Magnetic field lines about an (a) infinitely permeable and (b) perfectly
conducting sphere in a uniform magnetic field.
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(b)
Figure 5-25

Problem 2

F=(P - VE+p;E, P=D-¢E, p;=V-D
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