Problem 1.49 (a) V-F1 = Z(0) + £(0)+ & (¢*) =[0} VF=Z+$+&Z=1+1+1=[3]
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[F, is a gradient; F, is a curl] Up =13 (22 +y2+22)| would do (F3 = V).
For A;, we want (-‘251 QA;) (8= ~ 241y — %’%‘L BA = z2. Ay = 533, Az = A; = 0 would do it.
AT>42¥y| (F1= VxA;). (But these are not unique.)
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(b) V-Fs = Z(y2)+ Z(z2)+ £(zy) =0; VxFs=| & 5 & |=%@E@-2)+5@-y) +i(z-2)=
yz Tz IV

So F3 can be written as the gradient of a scalar (Fg = VUs) and as the curl of a vector (Fg = VXAg). In

fact, does the job. For the vector potential, we have

84: _ 24y - 4, which suggests =3y%2 4+ f(z,2); Ay = ——yz"' +g(z,y)

7] oz A
%}1 - 85‘; =zz, suggesting A; = 12? :c + h(z,y); A; = -%z22® + j(y,2)
Sx 24 Ay =122y +k(y,2); A, = -%zy2 +1(z,y)
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- 22) § + z (y* — 2°) 2} | (again, not unique).

Putting this all together: [Ag =1 {z (22 -y?) % +y(z




