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1. 2 F=Pi+Qj+Rk, G=Ui+V]j+Wk » zzm:
(1) V-(FxG)=G-(VxF)=F-(VxG)
(2) V(F-G)=(F-V)G+(G-V)F+Fx(VxG)+Gx(VxF)
(3) Vx(VxF)=V(V-F)-V?F
2. B— & 3B F(X, y,z)_F|+Fj+Fk x
curlF =V x F = (—4y%z° —4x°y?) T —4z2° ]+ (20x*y?z - 3x?y?) k

divF =V-F =2xy* +8x°yz-6y*z®
BHNT 2 B FREF, o (Hint b 5 2hei— f3 0 33d B L EF T i 2 f3)

3. #FFk chzyds m C2 Bji% F(t)=acosti +asint] ® te[0, 7]

4, R Ic(xy+z)ds, B CLtka X’ +y° +2° =12 T 5 3z7=4y2 14 -

5. 2k jCyde—xydy 7 Cs y=3x-x22 xe[0,3]

6. R EHEF=xyi +QBx—y) ] #rp (56)2 (3322 mmpmA»Ep (56)
505,32 B3 rfrmMpAE  FFFEE 5 ETH o

7o EagEA [ Fadi o #¢ F=ex’T-2xjiiECid (54> L3 -

0> G2 =iFe Mot o
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1.(1) V-(FxG)=G-(VxF)—F-(VxG)

V- (F xG) =(§T+%j+%ﬁ)~[(QW —RV)i +(RU =PW)j +(PV —QU)k]

_8QW -RV) 3(RU —PW) 3(PV -QU)
X oy | oz
oW AR N R oy _oP, oW

QW _ Ry gV Ry, gY Py _pW
ox X ox ox oy oy oy oy

c Py pM Ry QM
0z oz o0z 0z

oV W oW au U av
_P(az ay)+Q(8x az)+R(8y ax)

+U(@—@)+V(E—@)+W(@—@)
oy oz oz oX ox oy

N OW.. W U .. U oV -
o ay)' +(8X - 8Z)J+(E_&)k]
R_0Qy-, PRy QP
y ) T T ey
=F-(-VxG)+G-(VxF)
=G-(VxF)=F - (VxG)

=(PT+Q7j+RKk)-[(

+UT+V]+WK)-[(

(2) V(F-G)=(F-V)G+(G-V)F+Fx(VxG)+Gx(VxF)
V(F-G)=V.(F-G)+V4(F-G)
B4t htdete 10 Vo (F-G) & V,(F-G)
d Fx(VxG)=Fx(VgxG) =V, (F-G)—(F-V,)G
=V4(F-G)—(F-V)G
= V.(F-G)=Fx(VxG)+(F-V)G
32 Gx(VxF)=V.(F-G)-(G-V)F
=V_(F-G)=Gx(VxF)+(G-V)F
. V(F-G)=V_.(F-G)+V,(F-G)

=(F-V)G+(G-V)F+F x(VxG)+Gx(VxF)
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(3) Vx(VxF)=V(V-F)-V?F

R Q.- P R+ Q P

R B
i i k
Vx(VxF)=| < o 9
ox oy &
@_@ P _R @_@
( ) (82 ) ( Y
fag. 0@Q_P) 0 P R _Q P 0P IR

yox oy e ox oxoy oy o oxer
_9°Q 0°P 82P+62R 82P+82P
S oxoy oy: ozt oxor  oxE o oxox
9P _Q R
Txox oy @

—)-V°P

:i(vwf)—vzp
OX

FrvE  JAER: i(V-lf)—VZQ
oy

Kag: 2w .F)-vR
0z

5 Vx(VxF) :%(V- IE)T—VZ(PT)+%(V- F)j-V3(Q])
+3(V-ﬁ)12—v2(m€)
0z

=V(V-F)-V?F

2. F(x,y,2)=Fi+F,j+Fk

4 V-F=2xy®+8x°yz-6y*‘z° = ok, , oF, , o, =2xy® +8x°yz-6y*z°
ox oy oz

1 VxF =(-4y%z° —4ax®y?) i —4z° ]+ (20x*y2z - 3x2y?) k

%_al:z _ 4y326—4x5y2
oy oz

OF _OF _ 43

0z OX
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o, R _ 20x*y%z —3x%y?

ox oy
ai_an __4y326 _4X5y2 e 4y325 I8
oy oz
PSS =2xy° +8x°yz—6y‘z® ¥ 4 %=—6y425
ox oy oz oz
=F,=-y'2° + f,(x,y)
d R _Fs 4w w F=-z +—af3(x, y) z+ f(x.y)
oz ox OX
d £—£:20x4y22—3x2y2 ¥ {8
ox oy
F, =4x°y’z-x’y* + oty (x.y) z +J-8f1(x, y)dx
oy
« F + oF, + oF, _ 2xy° +8x°yz —6y*z°
ox oy oz
oF, _o*fi(xy) , ah(xy)
OX OXOX OX
2 2
@:8x5yz—2x3y+a o (% y)2+J'a f, (% y)dX
oy oyoy oyoy
aFg 4,5
—= =-06y"z
oz y

2
(s T B f(x,y)=0 £ I%x:zﬁy

= f,(x,y) =%y’

Fo=-2"+x%y% F,=4x"y%z, F,=-y*z°
3. F(t)=xi+y]j=acosti +asint]j = x=acost, y=asint
ds =/(x)* +(y)*dt = adt

4
V4 . V4 V4 2
Ixzyds=a4j coszt-smtdtz—a“j coszt-d(cost):—a—cos?’t ==a*
c 0 0 3 o 3

4, 4 3z=4y :>z:§y ErxP+yi+zt=1
G x2+y2+(%y)2:1 :>x2+%y2=1

. 4 .
£ x=cost, y:§3|nt G z:gsmt
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ds = /(X)? +(y)? +(2')? dt =dt
2 3 . 4 . 27 3 . 4 .
IC (xy +z)ds =IO (cost-gsmt+gsmt) dt :IO (Esm 2t+gsmt) dt=0
5. y=3x-x> =dy=(3-2x)dx
3
IC y2dx — xydy = IO (3x — x?)%dx — x(3x — x*) - (3—2x)dx
= I; (9x* —6x> + x* —9x® +3x> +6x°> —2x*) dx

= I; (3x% —x*)dx

35
"2

6. i (5,6) % (3,3)2 1 4C,~ f5 5 y:gx—% :>dy=%dx

3.3, 3 3 3,.3
_[Clxydx+(3x_y2)dy=j5x(Ex—E)dx+[3x_(EX_E)z]_de=_10

P

BL T G AT AE A B G
_[C2+C3 xy dx + (3x—y?*)dy = J'Cz Xy dx + (3x — yz)dy+J'c3 xy dx + (3x — y2) dy

=J.3(15—y2)dy+J‘33xdx=—6
6 5

.. 2 2

. .[Clxydx+(3x y )dy¢.[cz+czxydx+(3x y“)dy

SF 3 Aoy

7. A
5,4
L3 & &4
C,
(0,1) © e (51)
i i Kk
vxE=|L 9 O ok o prsgmesy
ox oy oz
6x> —-2x 0
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x F=6x’T-2x] ® di=dxi+dyj = jcﬁ-df:JC6x2dx—2xdy
. 1 1

Cy: (5,4)—>(1,3):>y=z(x—5)+4 :>dy:de

- _— 2 _ _ 1 2_5 _

F-dr_J'Cl 6x° dx 2xdy_.[5 (6x 2)dx_ 242

G

Cx (1,3) > (0,) > y=2x+1 =dy=2dx

If-df:jc 6x2dx—2xdy:_[l0 (6x*—4x)dx =0

G,

C:y (0,) > (5B1)=>y=1 =dy=0dx

If-dfzjc 6x2dx—2xdy=J'O5 6x? dx = 250

Cs

k .[c lf'dr:.[cw +C F.dr=8
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