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0000 Cs0 »(t)=(0,1,1)+ (1, -1,0)t=(t, 1—¢ 1) (0<t<1) 000000000000
d:l(tt) =(1,-1,0), A(r(t)) = (x(t) + z2(t)y(t), z(t) —y(t)z(t), x(t)y(t)z(t)) =(1, 2t —1, t — 7).
0O Ig, = /t2 A(r(t)) - dzgt)dt = /1(1, 2t — 1, t—t*)- (1, —1,0) dt = /1(2 — 2t)dt = 1.
0 0

ty

5
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ugbodboobobogobbooboobobobobobboooann

O

00000 A=(z+y, z—vy, 2:)00000Ve=A000000000 00000

o0d:

000000000 ADODQCODOOO0OO0VxA=000000 Ve=A00OO0OOOOOOOOOOOO O

DDDDgp(r):ga(ro)—i—/A~erDDDDDDDDDDDDDTODDDDDDDDDDDDDDD coOoO ro
C
o000 0000000000000 —-0 AQDOOOODODDOOOODOODOO

ooooOoooo A0oogdd

— (§2 - £ —y), +y) - &2 -y - Fla+)

=(0-0,0-0,1-1)=(0,0,0)
OD000VxA=900000 ¢00000A000000000000000000000 (0,0,0)00000
00 (¢n ¢) 00000000 COOODOOOO0O0O00O0

rt)=(&n, ¢t (0<t<1)

gboobooodooooooobbooooboooooooboon

¢ (& n, ¢) = (0, 0,0) +/CA~dr = (0, 0,0) + t " A(r(t) - d?;i(tt) i@t

1 1
= (0, 0, 0)+/ (&t +nt, & —nt, 2Ct) - (& n, C)dt = (0, 0, 0)+(§2+2§n7772+2<2)/ tdt
0 0
1
=¢(0,0,0) + 5 (€ + 20— n* +2¢)
(&,7,¢)0 (z,9,2)000000¢(0,0,00000000 c00000000000O
@(x,y,z)—i—%xQ—l—xy—%yQ—i—zQ—I—c (cOOOOOO)---(O)
(100001 =¢(r(t=1) —(r(t=0)) = ¢(1,0,1) = (0,1,0) = § — (—3) =2.

1, 1
DDDDDwB:zQ—ﬁmQ—inD Vep=BOOOOOODO

JoB-dr=9p(r(t=1)) —pp(r(t=0)) = ¢s(1,0,1) — ¢(0,1,0) = 3 — (—3) = 1.

[1bD0000¢p=2y20 Vep=DOOOOO0DO

JoD-dr =opp(r(t=1)) —ep(r(t=0)) =¢p(1,0,1) — ¢p(0,1,0) =0 — 0 = 0.
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gbobobooboboboooogoboobobobboboobooboobooboooana

‘ O
O
[=]

ooood A= (yz, z,0), B=rotA,
OO0 C:r=(cost, sint, 0), 0<t<2m,
00 S:r=(ucos v, usinv, 1 —u?), 0<u<1, 0<wv<2n,

O00o000ooooooooooo cosgoooogo

(i)IC:%AdrEIDDDDDDDDDDDD

C

(ii)IS:/B~dSDDDD[I[I[IDEIDI:IDD
S

O00CO SO0O0000000StokesOOOOOO

20000000000D00DO0O0OOO

0 o= fiA Cdr = /t A () d’;lf) dt (t1 =0, t, = 2).

coog r(t) = (x(t), y(t), 2(t)) = (cos t, sint, 0) 000 O

A(r(t)) = (y(t)z(t), z(t), 0) = ((sin t) - 0, cos t, 0) = (0, cos t, 0), dzgf) = (—sin ¢, cos t, 0).

27
O0D0D0A- -2 —cot2t 0000001 = cos’tdt=m ---(O
dt
0

(ii)B:(%7 8%, %)X(yz, x, 0):(8%0—%95, %yz—%o, B%x—%yz)z(o, y, 1—2z) 0D0O0OO
bbb oo bOOoo b0 bObd0oo OO0 oOobLD b oOooOooa

I :/SB~dS: //D dude(z(u,v), y(u, v), z(u,v)) : {arg;’”) X ar((;;,v)}.

1 27
000 D={(u,v) |0<u<1,0<v<2r} 0000000 //dudv:/ duv [ dvDODODO0O
D 0 0

00000 SO000 r= (z(u,v), y(u,v), 2(u,v)) = (ucos v, usinv, 1 —w*) 000000000
or or or Or

— = (cos v, sin v, 72u), — = (fusin v, ucos v, 0), T X T

T T = (2u2 cos v, 2u’sin v, u).

goooooooooo Z—:X‘:’TZDDD SO0 (000)00o00oOU00O0D00o0o00o0O0oD0o0oDUooDoooooOog e

0000o00000o0ooo0oo0ooo00oooUoO0O000000 w=1,v=000000r=(1,0,0)0 Z—ng—::(z,o,n

ooooooobooooo0ooOmooooooooooooooooooon0 -1oooobooooobooomm
B = (0, y(u,v), 1 — 2(u,v)) = (0, usin v, u?)

gboboooaooboodd

or(u,v)  Or(u,v)
B { ou v

}:O~2u2cosv + wusin v-2u?sin v + u?-u=2u’sin® v+ >

goog

1 2 1 2m 2m 1
Is = / du/ dv (2u3 sin® v + u3) = / du <2u3 / sin? vdv + u® / dv) = / du (2u3 cr4ud 27r)
0 0 0 0 0 0

1
=47r/ wdu=4r -3 =n---(O)
0
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0000000000000000000000000 /000000000
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zZ C6
C (:Cl +CQ +C3 +C4 +C5 +CG) Cl 2 /,/
000000 oo0oon T ) Cs
A= (2% -y, 2° +y, zyz?) i Co
i 0 1y
0oooooo IC:/A~dr ooooooo i Cs
. .

o0:

0 (1,1,2)000 (0,1,2) 0000000 G, 0000000000 C,0000C;,Cs, Cr,C;,000000000
0 8,00,Cs Cy,Cs,C, 0000000000 S,00008,000 S000000000000000 (0,0,1)
ooo (0,1,0)0 00 0000000000000 0 ™
Ie,= [y A-dr (i=1,--,7), Ig =[5, A-dr 00000000000000000
ISIE/S (rot A) -dS = I, + Ic, + Ic, + Ic,, 1525/8 (rotA)-dS:ICB+IC4+ICS+167
1 2

goobomaon EDDDDDDDDIG7:—IC7DDDDDDDDDDD

Isl + ISQ = Icl + IC2 + IC3 + IC4 + ICE) + ICG = IC

s, 0000 rz(x(u,v),u(um),z(u,v))z(u,v72), 0<u<l, 0<v<1 D00O0D0O00DOOOO

or Or
dS = o= x o dudv = (1,0,0) x (0,1, 0) dudv = (0, 0, 1) dudov,

(rot A) - dS = (rot A) - (0, 0, 1) dudv = (rot A), dudv = {5%(:52 +y) — %(xz —y)} dudv = 2z + 1) dudv

00008000 z=2(u,0)=u0000000 (ot A)-dS=(2u+1)dudv 0000000
1 1 1 1 u=1 v=1
151:/ du/ dv(2u+1){/ (2u+1)du}{/ dv}[ueru} {v} =2-1=2.
0 0 0 0 u=0 v=0

S, 0000 rz(x(u,v),u(u,v),z(u,v)):(v, 1, 20), 0<u<l, 0<v<1 000000000000

or Or
dS = u X %dudv = (0, 0, 2) X (1, 0, O) = (0, 2, O) du dv,
(rot A) - dS = (rot A) - (0, 2, 0) dudv = 2 (rot A), dudv = 2{%(3:2 —y) — %(zyzQ)} dudv =2 (—yz*) dudv
0000S,000 y=y(u,v)=1,2=2(u,v)=200000000(rot A)-dS =2 (—1-(2u)?) dudv = —8u* dudv

gooboogo

1 1 1 1 uel vel 3
Is, =/ dU/ dv (—8u”) = —8{/ u2dU} {/ dv} = —8[§u3} : M = 8. l.1=_2,
0 0 0 0 u=0 v=0 3

ooboooood

W=

Iczlsl+fs2~:2—§:—g"'(5)

(00)D00D0000000000Ig, =4, I, =

Wl

) —[Cs = 07 ICG = _%7 IC7 =

[SI[9N)
win
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000000000000 o00o00ooo0oUooOO0O /JOooooooooo
@@ 00000 A=(x+yz, v —yz, zyz) 00O
goooooooobboooobobuood

C(=Cy 4+ Cy + Cy)

goooobooogd Ic:/A~er|:|[||:|
C

goboooobooobOoboboooobO0ooooooboooo

o0:

SI]IZII]IZIDCDDDDDDDDDDDDDDDDDDDDDDDDDDICDIS:/rotA-dSD[IDIZIIZIDD
S
00s0o000o0000000000000a=(-1,0,1),b=(0,-1,1),¢=(1,1,000000080

r=ua+vb+c, 0<u<l, 0<v<l—u
000000000000000dS = (% x 98)dudv=(axb)dudv 000000

1 1—u
Is:/rotA-dS:/du/ dvrot A-(a x b)
S 0 0

00000000 [s0000000000

rotA:(a%(xyz)—%(x—yz),%(m—&-yz)—a%(xyz),%(m—yz)—a%(x—i—yz)):(xz—i—y,y—yz71—2)
D000000axb=(-1,0,1)x(0,-1,1)=(1,1,1) 000000 000000000000000000 [0
rotA-(axb)=(zz+y, y—yz, 1—2) - (,1,1)=(z—y—1)z+2y+1
gooogogooosoon
r=uwa+vb+c=u(-1,0,1)+v(0, -1, 1)+ (1,1,0) = (1 —u, 1 —v, u+v)
goon
(z—y—1z+2y+1=01-u—-1+v—Du+v)+2(1—-v)+1=0v*-3v—u?—u+3
goooooobd
1 1—u 1
Is:/o du/o dv(v2—3v—u2—u+3):/0 du[év?’—gvg—l—(—uQ—u—l—?))v]
1

:/0 du{‘%(l_u):&_g(l_u)Q—ug(l—u)—u(l—u)—i—?)(l—u)}

v=1—u

v=0

= %fol uBdu’ — %fol u?du’ — fol (u? — u?)du — fol(u —u?)du + Sfol u'du’ (D W=1-ul fol du = fol du’)
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00000000000 0000000000000000000000 /000000000
S0 (7] Doooo A=(2%0,0)0
0000000000 00oO S,
SOO0000D000 VOOOOOOOO00000
(i)IV:/vdivAdvDDDDDD

(ii)IS:/A~dSDDDD 0000000000000 0oUooO (Iyv=I1s)0oo0ooo
S

Oo0:
) divA=V-A= (&, &, &) (°,0,0) = Zz* + £0+ £0=32" + 0 + 0 =327
000 (D0O0CD00OO0)0000U0 Oz =rsin 6 cos ¢, dv:r2sin9drd9dcp ooooooovoo<r<i,

0<0<m0<p<L2r 00000000

2m
Iv—/Sachv—/ drr? / do smH/ dp 3(rsin 6 cos ¢)?
! n 1 4
=3 /rdr /sin 0 do / cos? pdpp=3-- % 7=—m---(0)
0 0 0 5 3 5

i) D0 SOO0O0O0U0 (x,y, 2) =(rsinfcosp, rsinfcosp, rcos ) DOODOr0r=100000600 0O
OO000DooO0o0000o0oo0oooOo0ooSOO0O0oOonD 0 pOO0O0O0ODODOUODODOODOOOODOOODOO
r = (sin 0 cos ¢, sin 6 cos p, cos ), 0<O<m, 0<¢p<m.

000000000 r=r,v) 00000000000O00O00OwD 000 000000000000 0O0OO

0 0
6—; = (cos 0 cos ¢, cos 0 sin p, —sin ), é = (—sin 0 sin ¢, sin 0 cos ¢, 0),
% X g—r = (Sin2 6 cos ¢, sin@ sin ¢, sin 6 cos @ (cos? @ + sin’ ©))

¥

= sin 6 (sin6 cos ¢, sin6 sin ¢, cos 6).
oo sm9 r0000000000SOO00000O0000O0000000000 0<é<7x0O00 sinf >0

27
Is_/A s = /da/ dp (2%, 0, 0) - <ggx?>
¥

:/ do / dy (sm 6 cos® p, 0, 0) sin 6 (sin0 cos @, sin# sin @, cos 9)
0

0
™ 2m ™ 2T 1 4
:/ de dy sin® 0 cost ¢ = / sin® 0 d / cos? pdy :—6-§7T:f7r~--(|:|)

0000000000000 00000000000000 (D0D0DoUOO0t=cosfOO0O0O)O
™ ™ 1

] = 4
/sin39d9:/ (1 — cos0) sin9d9:/ (1—t2)dt=[t—§t3]§;1=§.
0 0 ~1
™ 0 1 1

= 16

/ sin59d9:/ (1 — cos®6)? Sin9d9:/ (1—t2)2dt:/ (1—2t+¢ dt:[t—gt?’—i-%tsn:l_lzﬁ.
0 0

-1 —1

)
2 2m 2m 2m ) 2 3
/ cos4gad<p:/ cos? ¢ (lfsin2g0) dcp:/ cos%pdcpf/ (%) dg@zﬂf%w:zw.
0 0 0 0
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0000000000000 0000o0o0o0o0oO000o0O00oUo0O0n Jooooooooo
@ 00000 A= (xy? 2%yz, 222 +y%2) 00

Dmsz{m%@

2
0<z2<2, x2+y2:(1—§> }DDD
0oooo Is:/A-dSDDDDDEIDDDD 0SO00000000
S

2
V:{(x,y,z)’0§z§2, x2+y2§(1—§) }DDDDDDDDDDDDD

00000 So008 = {(z,9,0) [2*+y* <1, z=0}0000008,0000000 VOOOOO0O0O00
DDDDDDDDDIV:/divAdv, Is,,=[ A-dS 00000000000000000Ly =Is+1Ig, 00
\% So

agood
SeJO0O00OdSO 00000000000AQ0 00000000 A-dS=000001Is,=0000000
O0000=0000O000000O000D0OD0O 00000000000 0D0O00O0 VO 2000000000
O00000o0ooooooooDOo0ooOooooooooooooOoon vooooao

V= {(@u.2) [z =peose, y=psing, 0<p<2m 0<2<2 0<p<1- 2}
00o00o0oggddivAaAODO

: 0 5 0 4 9 9 2 2 2 2 2 2 2

divA = oy’ + —2?yz+ — (P2 +9°2) = v +2%2+2° +y* =2°(2+ 1)+ 2y

or dy 0z

o00.0000000 p,e,z000000 z=pcosy,y=psinp 0000000

divA = (pcosga)2 (z+1)+ 2 (psing)? = (pcosgo)2 (z+ 1) +2p* (1 — cos? ©) = 0> {(z-1) cos? o + 2}

0001 00000000000 p00000 (0D00Odv = pdpdepdz) 00000000

2 2 1-%
IV:/dz/ dgp/ 2dpop~p2{(z—1)cos2<p+2}
0 0 0

:/:dz{((z—1)/02W0082<pd90+2/027rdcp) (/OI;dep>}

:/Odei (1—;)4{<z—1>7r+4w}=1/02 (1-2) oy

2 1
DDDDDDDDDDDDDDDz/zl—EDDDDDDDDDDDDD.DDD/dz-..:2/dz'---DDDD
0 0

1 1
Iy = 1 -2/ dz’z'4(5—22’):g/ (52" — 22/%)d2 =

0 0

[
St
NN
/
(SRS
|
[N
~
|
w3
|



0000 MOoooooo (18)
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o0 II:

000000000000000D000000000000000000000000
(z,y,2) = (pcos, psing, z)
DDDDDpzlngD Dz0v00e0w0000000000 SO00D00000000000000000

S:{r‘r:r(u,fu):((lfy)cosu, (lfg)sinu,v),0§v§2, 0§u§27r}.

2 2
oonOoa
Is 2/0de ngduA(r(u,v))- (g; X g:;) :
oooao
A(r (u,0)) = ((1— g)gcosusin2u, v(1- %)BCOSQusinu, v(1- ;)2)
oo

or Or

1 1 1
u X 50 = (1 — %) (—Sinu, CoS U, 0> X (—2 Cos U, —3 sin u, 1) = (1 — %) (cosu, sin u, 2).

bbobooboooboooboooobooboobooboooboo—-1000o0o0oobOoObOoooooobaonn

ooo
2 27 4 4 1 3
IS:/ dv/ du (178) coszusin2u+v<179> cos2usin2u+fv(1fg) .
0 o 2 2 2 2
ooo
2m 1 2m T 2m
/ c052usin2udu:7/ sin® 2udu = —, du =27
0 4 Jo 4 0
oooooao

2 4 4 1 3
v ™ v ™ v
o {9 (o) ke ()
S /0 ”{ 2) ztv—3) gtavi—3g) =
2 4 3

™ v v

= [ a (1—7) 1 4(1—7) .
4/0 v{ 5 (14 v)+ 4o 5

v 2 1

v’:l—immmmmmmmmuum/ dv-~-:2/ dv'-.-0000
0 0

1
Is=" / dv’ {v*(3 — 20") + 4(2 — 20" )0}

—2
4 Jo

1
s s 5 2 8 T
_ = d/_5/4_2/5 8/3 _ 2 (_=2_Z= e =2 ...(O).
2/0 v (—5v v + 80'%) s s 611 3 (0)
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