3.54 Verify Stokes’s theorem for the vector field B = (frcos¢ + ¢sing) by
evaluating:

(a) 7£ B - dl over the semicircular contour shown in Fig. P3.54(a), and
C

(b) / (V x B) - ds over the surface of the semicircle.
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Figure P3.54 Contour paths for (a) Problem 3.54 and
(b) Problem 3.55.

Solution:
(a)

%E-di:/ﬁ-dﬁ—/ B-ai+ [ B-dl,
L L, Ly

B-dl = (f'rcos(b +(T>sin¢)) . (f'dr+$rd(b —i—idz) =rcos@dr+rsingdg,

- 2 0
/ B-dl = / rcos(bdr) + (/ rsin(bd(b)
Ly r=0 0=0, z=0 9=0 z=0
1.2y)2
= (2’" )‘r:0+022’
- 2 ™
/ B-dl = (/ rcosd)dr) —|—</ rsinq)dq))
Ly r=2 7z=0 ¢=0 r=2, z=0
=0+ (—2cos9)[5_o =4,
- - 0 T
/ B-dl = (/ rcos(bdr) + </ rsin(bd(b)
L3 r=2 o=m,2=0 =T z=0



(b)
VxB=Vx (frcosQ)—l—(Bsinq))
10 0 ~ (0 d
=t <;%0— 3 (sin¢>)> +0 <8_z (rcos¢) — EO>

+a) (% (r(sing)) — % (’COS¢)>

r

= f'O—HT)O—Fi; (sing + (rsing))
=7Zsin¢ <1+1> )
.
//Vxﬁ-di’:/;o/:o <2sin¢ <1+%)> (3rdrd9)

= /(pio/:osmqb (r+1)drd¢
((~eoso (32 +n)[)

8.

T

=0




