Problem 1.56
Start at the origin.

(1)0=%,¢0=0,7r:0-1 v-dl=(rcos?8)(dr)=0. [v-dl=0.
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(2)r=1,0=%; ¢:0> /2. v-dl=(3r)(rsinfdg) = 3d¢. fv-dl=3{d¢=§2l.
(3) ¢=3; rsinf=y=1,50r= g, dr = 345 cos0df, 6:F - §.
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(4) 6=%,6=5% r:vV20. v-dl= (rcos?8)(dr) = irdr.
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Stokes’ theorem says this should equal [(V xv)-da
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(1) Back face: da = —rdrdf ¢; (Vxv)-da=0.

0[31‘ cos6] § + %[—67'] 6+ ;[—27‘ cos@siné + 2r cos@sin 6] ¢

J(Vxv)-da=0.

(2) Bottom: da = —rsinfdrd¢@; (Vxv)-da=6rsinfdrdé. § = 5,50 (VXv)-da = 6rdrdg
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Problem 5.10 7

(a) The forces on the two sides cancel. At the bottom, B = g:r—i = F= (g;i) Ia = #OI (up). At the
top, B = E&—O_’_I—a—)- = 57:‘(—(;131—0) (down). The net force is 2—;-?(—.221—2) (up).
(b) The force on the bottom is the same as before, poI%/27 (up). On the left side, B = g% Z;
dF = I(dl x B) = I{dz % + dyy +dzz) x (% ) “01 ( dz § + dy X). But the r component cancels the
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By = _Qp\(}ﬁn " (8/\1;\/5 / ) - —-2”\9/5” Ini{1+ _\é_a . The force on the right side is the same, so the net
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