1 SMHEn

B&F = P(x,y,2)i+ Q(2,y,2)j + R(z,y, 2)k, A X BB RD L ey e &35 > 4o 35 > B3 Rty
RBEY - BRAREH T > BEHEGEHHRIFTRLAHC :1(t) = 2(t)i+y()j + 2(D)k, a <t <b.

FH 11 ERHIAFEZEHNIL = oBlt = DT HE RS

/CF ~dr = /ab F(r(t)) - dr(¢).

BAET AIEF E dr e N5 AT 2]
/ F.dr = / P(x,y,2)dx + Q(x,y, 2)dy + R(z,y, 2)dz.
C C
PiT SAF o 3k & By
b
/CF = / [P(t), y(1), 2(D)2’ (1) + Q1) y(2), 2(1)y (t) + R(a(t), y(2), =(£))=' (1)]dt.

FAPTHE BL AR 00 AR AR B S B
L F8E— 3 EF(())
2. FER= 3t Hdr
3. FER= 1 HHEF(x(t)) - dr(t)
4 FHw 3HE[IF() - dre(t).

$2%)] 1.1 Find the work done by
F=(y—2%)i+ (2 —9)i+ (z - 27k

over the curve r(t) = ti + t%j + t3k, 0 < ¢t < 1 from (0,0,0) to (1,1,1).



Z R 1 4o REBAVERINK S BAL R T4 0 A B 4EE
dr dr ds ds
T

dt —ds dt ~ dt’

/CF-dr:/C(FT)ds.

MILFE A @ ZH L E BRI E(ow) - o RO M a4 > LT 8y R Z 4% A 18 37 (circula-
tion) °

LR T AEE A

%67 1.2 A fluid's velocity field is
F =21+ yj+ zk.

Find the flow along the helix r(¢) = costi + sintj + tk, 0 < ¢ < 7/2.

$t17] 1.3 Find the circulation of the field
F=(z—y)i+uaj

around the circle z2 + y? = 1.



ZEREAR 2 IRAF = P(z,y)i+ Qz,y)ij& F @ &R ED& E 3 a0 #flenk wFdd
KOWIMERE - AR REE(ux) A

/ F -Nds = / Q(z,y)dz — P(x,y)dy
c @

%01 1.4 Find the flux of
F=(z—y)i+azi

across the circle 22 + y? = 1.

AR 3 MBS (v, y, 2) A B ERGEHH > KM RIBOEZHRC : 1(t) = 2(t)i+y(t)i+2()k,
a<t<bWFENA

/ f(z,y,2z)ds =
@



#545] 1.5 Integrate f(x,y,z) = x — 3y + 2 over C where C is the straightline joining the origin to
(1,1,1).

s

RRBhGEFTRR () =

;j’{ﬁf(:t(ﬂ,y(t), Z(t)) =

SHE (1) =

R [ F@(®),y(0), =) ()| dt =

EEER 4 W REKC =C1+Cor + -+ CrwB AT °

RIFE ST AE A

/ f(.’I?,y,Z)dS =
C



#545] 1.6 Integrate f(x,y,2) = @ — 3y> + 2 over the curve C = C; + Cs. Here C; : r(t) = (,t,0)
and Cs : r(t) = (1,1,¢).



2 wWEY
BaDRZERTH—E - DL B3 4e

F = P(z,y,2)i+ Q(z,y, 2)i + R(z,y, 2)k
AR R =RCE s a

HEREAE 5 MBS (v,y,2) RERAEDENTH Y FH - AR H TR B ROBEGESS :

Vf=

#5.47) 2.1 Find the gradient field of the temperature T'(z,y, z) = 100 — 22 — y? — 22.

VT =

EEREMA 6 W EFFHRE(cw)E & 5

curl F=V xF =




ZERHME T B EHFYREdVE RS

divF=V-F=

BHA BREEBRDTHREBAFZERD LM EY - BRELHEREA B HLC,C'#&
4% 20 48 B 89 #8414
/F-dr:/ F - dr.
C ’

Al &A%

B
/ F-dr=
A

b BF AP AEF 2 D _E &9 0% F 35 (conservative field)

ZEEAR S B REDENE EHF - R FAEZRES(0,y,2) LT Y ZHUF = Vf - Al &AM
#% f 7 &) 2 35 F 69 43 AE & K (potential function)

— BB RGP AT BRI BETA? FARAMA N T HOMAERBINF
0 DT RV RIRST @ B AR AE 00 TR AR A



T 21 BRCREBRDNEHALBREN L F e > L AFRDNGIRTY > E AR T
ek B - Al

/F-dr:
C

%o



EH 2.2 BJDAF & R %R P oY E i i@ & R (simply connected domain) - B &) & 3FF & 4% F 35 89
A

W



H#3w 21 BAFRDAMRT Y » BCAGBRDN & H I E - A

/F-dr:
C

BERMRAR—TFREBRNGETE - BEAD CRZRAFEANHERZEER - BRK
%F = P(x,y)i+ Q(z, )i D LR T3 - AIGFAEIBEHF =V - LHAR:

P(x,y) =

Qz,y) =

BE— T RIER

Py<x7y) =

Qi(xa y) =

Bk fARFRE > FIA

KT P, = Q.

10



I 23 BHRDAFERBER - AF = P(2,9)i + Q(, y)i AR FH R BAEH L ¢

6] 22 B3%D =R?AF = 22i+9% - REFADLEWMRFH 2R R > £ 5 REFefie R ?

11



X 24 BEADA=Z XM T ERBER - BF = P(z,y,2)i + Q(z,v, 2)j + R(z,y,2)k”ADE
#yr 23 - AFAD L6tk T35 60 7 54 £ ¢

#4523 RERFEF = (e®cosy +y2)i+ (vz — eTsiny)j + (vy + 2)k AR L84 4R 535 R BFey
A B -
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3  #AkE 22 (Green's Theorem)

FIE 3] BEADATFETHERBES  ARERC =0DALFHLE -

]{ P(z,y)dz + Q(z,y)dy =
C

Fpl 31 HE f —y?dx + zydy £ F Cha B P -
C
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St 3.2 ﬁ’;?;]{ yide + 22dy B ¥ Cho B o -
C
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$u19) 3.3 ﬁ’;ér% 3ydx + 2xdyH ¥ C4e B A7 -
c
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