Physics 315 Homework #2 Guide Professor Mallinckrodt

Please note that these “ Guides” are intended to go only part way toward a properly “presented” set of solutions. You should
be able to fill in the blanks with drawings, equations, and additional explanation as necessary. If you can't, do not hesitate to
come see me.

5.24 This should be straightforward as it is simply a matter of taking the divergence and the curl of —%(7 X B) . For the

divergence, use product rule 6 and explain why both terms are zero. For the curl, use product rule 8 and show that
two of t'he terms are zero since they involve derivativesof B. Theonly slightly tricky part is showing that
(B-V)f=B andthat V.F=3.

It certainly isn’t uniquesince A = —%(F X B) +C, where C isany constant vector, also gives the same magnetic

field and has zero divergence.

5.48 First show that dI' = Rdg'(—Xsing'+ycos¢') and that T —7'=—XRcos¢'+ Y(y— Rsing')+ 2z wherey and z are
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(including some that require nothing more than very precisely worded explanations.) Oneway isto show that
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Formthiswefind that B, = 75 d¢'. There are many ways to show that B, =0
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so that the second quarter of the integral exactly cancelsthefirst. A similar procedure will show that the fourth
quarter of the integral exactly cancels the third.
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