Problem 5.18
[It doesn’t matter.] According to Theorem 2, in Sect. 1.6.2, { J -da is independent of surface, for any given
boundary line, provided that J is divergenceless, which it is, for steady currents (Eq 5.31).

Problem 5.25 . o
*(a) A points in the same direction as I, and is a function only of s (the distance from the wire). In cylindrical

coordinates, then, A = A(s)2,s0 B=V x A = -—%4 ¢ = % @ (the field of an infinite wire). Therefore
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%4 = —g—ol, and [A(r) = —’;i{ In(s/a) Z | (the constant a is arbitrary; you could use 1, but then the units
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look fishy). V-A = 32 =0.v VxA=- R ¢ = 21r3¢—B./
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(b) Here Ampére’s law gives ¢ B -dl = B2ns = pglenc = poJ 78° = Po g3 TS = g5
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= = —= — e ——— > A = — — b*)z. Here b is again arbitrary, except that since A

B=2m?® 5 or R 1nF? (s7 =59 8 ¥

must be continuous at R, _l_;o__ In(R/a) = — 4p° 72 (R® - b?), which means that we must pick a and b such that
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—%13(32 ~R%»3%, fors<R;
2In(R/b) =1— (b/R)®2. 'l usea=b=R. Then|A =

—I;l_’r]- In(s/R) z, for s > R.

Problem 5.27 _
Ho J ) J 1 1 .
(a) V-A = o v. " dr'. V- 5= ;(V-J)+J-V s But the first term is zero, because J(r')
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= a function of the source coordinates, not the field coordinates. And sincea=r—-r', ¥V (—) = -V’ (—1—) So
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v (;) =-J.Vv (;) But V. (;) = ;(V'-J)*‘J'V' (;), and V'-J = 0 in magnetostatics (Eq. 5.31). So

J

V- =-V' 5 ) and hence, by the divergence theorem, V-A = —%/V'- !) dr' = - &2 J -da’
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where the integral is now over the surface surrounding all the currents. But J = 0 on this surface,so V-A =0. v
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(b)VxA_G/Vx (;) d‘r'=z;/[;(VxJ)—JxV(;)} dr'. But V x J = 0 (since J is not

a function of r), and V ! = -12 (Eq. 1.101),s0 V x A = [ B_': dr' =B. v
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(c) V2A = 4—1}-/V2 (Z) dr'. But V? (;) =JV? (;) (once again, J is a constant, as far as differenti-

ation with respect to r is concerned), and V2 ('—t) = —4n6(») (Eq. 1.102).

Sov2A =40 / I [-4n8* W) dr' = —pod(x). v




