1.56

V:(rcos2 6)?—(rcos@sin9)é—|—3r(p

Curve 1: (0,0,0)->(1,0,0): dT = dxx

t =sin(0)cos (@)X +sin(0)sin (@) +cos(0)2

é=COS(9)COS((p)f(+C0s(9)sin((p)§/—sin(9)2
¢=—sin(@)X+cos()y

Vedl = (r cos’ 9) sin(@)cos (@) —(rcosOsin6)cos(8)cos (@) —3rsin (@)
along x axis: 9:§:¢:O:>VodT:O:>fVodT:O
1

Along curve:

dl = dxx + dyybut ©=Z so the only component of v that survives is the phi component.
Thus:

Vedl =3rde [dxR +dy§] = 3r[—sin @dx + cos ¢dy|

The radius of this path is 1. Convert to polar coordinates:
X =sc0s @ = dx = —ssin @dP = dx = —sin @d@

y =ssin@ = dy = scos @d@ = dy = cos ¢d¢
= Vedl = Sr[sin2 @+ cos’ (p] =3r
=7 ~
= [ Vedl =3(%)=2%
o=0
On the third path: y=1, x=0 and z varies between 0 and 2.
Thus: dI = dz2
Also in this plane, @=90 degrees so
rez=cos(0)

— <r cos? 9) cos 0+ (rcos@sin 6)sin 6

=rcos’0cosO+rcos 6[1—cos2 6]

=rcosO=1z

V= (rcos2 9)?—(rcos@sin6)é—|—3r(p



cos0 =

Jyf?:r:«/yz—l—zz y=1=

N fry Z . oy 2 =
oW = cos0 N r 1+z° =rcosb=z
z=2 z=2
— 7 22
fv.dl:fzdzzz7 =4=2
0

— (rcos2 e)f—(rcosesin 0)0+3r
Along the last segment:
dl = dy§ +dz2

i/':(rcos2 G)r—(rcosesme) 3rp
t =sin(0)cos(®)X +sin(0)sin (@)Y +cos(0)z
6=co sin (0)2

s(8)cos (@)X +cos(8)sin(¢
)

)y -
¢=—sin(@)X+cos(9)§y

G=—Xx+0y
fey=sin®:f®2=cos®= fedl =sin0Ody+cos0dz
Be§=cos0:002=—sin®=Hedl =cosBdy—sindz
9:0:([)02:0

= rcos’ 0sin 8dy +rcos’ 8dz —rcos’ sin 8dy + r cos Osin” 0dz
0
=rcos 9[0052 0+ sin’ O]dz =zdz= fzdz =-2

So
The complete answer: [ =% 4+2—-2=32
Stokes” Theorem:
[ (VxV)edA=¢ Vedl
surface path
In the plane, 6=1/2
= V=0t —00+3rd
t =sin(0)cos (@)X +sin(0)sin (@) y+cos(0)2
But é:cos(e)cos((p)§(+cos( )sin (@ sin(0)2

)§-
d=—sin(@)X+cos(9)§y
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In the y-z plane:
V= (rcos2 6)?—(rcos@sin6)é—|—3r(p
VxV =0t +1[0-6r]8+1[0] =60

dA = dydz& = |V xV

edA = —60 e kdydz

=sin(0)cos (@)X +sin(0)sin(@)§ +cos(0)
cos(0)cos (@)X +cos(0)sin(¢p)§—sin(0)
¢=—sin(@)X+cos(9)¥

e % =cos(0)cos(¢@)and when === ek =0 so I=0 also.
The answers are thus in agreement.
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