Problem 3.45 \Verify Stokes’s theorem for the vector fieBl= (fr cosp+ (})sin(p)
by evaluating:

(@) 74 B - dI over the semicircular contour shown in Fig. P3.45(a), and
C

(b) /(D x B)-dsover the surface of the semicircle.
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Figure P3.45: Contour paths for (a) Problem 3.45 and (b) Problem 3.46.

Solution:

(@)

%B-dl:/B-dH— B.di+ [ B-dI,
L1

Lo Ls
B-dl = (fr cosp+ (})sin(p) . (fdr—|—(})rdcp—|— 2dz) = rcospdr 4+ r sin@de,

2 0
B-dl = (/ rcos:pdr) + (/ rsincpdcp)
Ly r=0 =0, z=0 =0 z=0
= \2 )‘ o1t0=2
Tt
= ( rcosnpdr) + (/ rsincpdcp)
z=0 ¢=0 r=2, z=0
= Zcos:p)|(p:0 =4,
Tt
B dl = ( rcos:pdr) + (/ rsincpdcp)
@=mz=0 ¢=m z=0
= __r )‘r:2+0:2’

7éB-ou —21442=8



(b)
OxB = Ox(fr cosp+ @sing)
{10 d, . ~ (0 0
=7 (F%O— E(s,mcp)) +<p(§(rcoscp) — a_ro)
J1/0 : 0
+ZF (a—r(r(smcp)) — %(rcoscp))

=fO+ @0+ 2%(sin(p—|- (rsing)) = zsing (1_|_ %) :

//DxB-ds:/(p:O/:O (2sincp(l—|—%)) (2rdrdo)
2

B /wno/riosmcp(r T1drde= (<_C°S‘p(%r2+ ) ‘rzo) ‘::0 =8



