1) R [ [sin(z+y)cos(2x —y)dA, lBE EBH y=2r—1,y=22+3,y = —x
My=—z+ IFERWES. (B THAZEER =22 -y, v=0+y)
(1247)

Sol. Let u =2z —y, v = x +y, then

y=2xz—1 = u=1
y=2x+3 = u=-3
Yy=—x = v=0
y=—-z+1 v=1
I(z,y)

// sin(x + y) cos(2x — y)dA = // sin v cosu - | |dudv
o O(u,v)
Fromu—?x—y,v—x+y7wehave3x—u—|—v:>x—%(u—&—v),

0x/0u Ox/dv i1
= L(—u+2v). Thus, 229 = —| 3 — 1
Y ( ) ‘B(u,v)l dy/ou  dy/dv _% % 3

The integral becomes

1
1
f/ / sin v cos ududv = g(sin 1+ sin3)(1 —cos1)
0 J-3

(2) FEH F(x,y) = —yi + 22 QIEAT, WEERER 22 + y2 = 2 LUsEs s
FIHE (V2,0) B8 (—/2,0) BEI—WEMEHOIESD? (1045)

Sol. fﬁ-df’: foﬂ(—Q sin? 6, 2 cos? 0)-(—/2sin 0, /2 cos 0)df = 2\/§foﬂ(cos3 0+
sin® 0)d6

e - 3
/ cos30do = /(1—Sin29)dsin9:sin9_bm 0|3
0 o 3
=0
us T 3
/o sin®0d) = _/0 (1_COS29)dC089:—(C059_COS 0)|8
1 1
= —(-1 1-Z=
(~143)+1-3)
1 4
( 3) 3

7 g7 — — 82
& [Fodi=2y2-4=802
(3) B
/ xydx + yzdy + zxdz,
g

R Cy FriEs (0,0,0) £ (1,1,0) BERERE, T C, Zoxti# (1,1,0)
(1,1, 1) )ARRE. (12 9)



Sol.
1. Cy ={ti+tjl0 <t <1}, Takex =t, y =t, 2z = 0, de = dt, then
Je, wyda + yzdy + xzdz = fol t2dt =1
2. Cy={i+j+tkl0<t<1}. Takex =1,y=1, 2z =t, de = dy = 0,
dz =1, then [, wydx +yzdy + rzdz = fol tdt = 5
3. fcl Ucs zyde +yzdy + 2xdz = [, vyde +yzdy + zxdz + f02 xydx +

yzdy + zxdz = %
(4) BRI &S F 2% ( potential function ),

;_n

Yy = T

z
_1+$2y2z+(1+$2y2+\/1—y2z2 \/1—y 22 ;

sl

(1043)
(5) BRAES F = 3oy — 152)7 + (e7 + tan~" ) BLLBEHR r = 3(1+ cos )
m R E (outward flux). (1243)
Sol. M =3xy — 155, N = ¢" +tan™'y = Gl =3y - 1+1y27 By = T =
Flux= ffR 3y— 1+y2+1+y )dxdy = ffR 3y dxdy = 27 Oa(l-‘rcos@)(?)r Slna)’l"drde —
J27 a3 (1 + cos 0)3 (sin 0)df = [~ % (1 4 cos §)4]2™ = 4a — (—4a®) =0
6) Kk [ [¢F -fido , rf F = (2® +y>)k , S BHE (2 +2y)® = 22 +y* REE
1<a? 442 <4, BELsERE 870 k258 >0). (124)
Sol. SBf(x,y,2) = (z +zy)® — (22 + y?)Z EN0HE.
VI =Bz +zy)y — 22,3(z + zy)*z — 2y, 3(z + zy)?),

3z + ay)? = 32 +y2)F > 0. fdo = \vvfj.czadxdy = m dy.

F-jido = (2?2 +y?) - 3(2* + yg)% : % = (22 + y*)dxdy = r3drdf
Y

S J Fiide = 37 db [} rtdr = 2 - G0

(7) 4yt SRR 22 + y? + 22 = 4 BWHE 2 = /22 + y? Al . 2ok
W [ [gyPedo . (1247)

Sol. ¥R : 2% +y? < 2,2 = /4 — 22 —y2 = f(x,y), da—\/l—i— )Qda:dy—

\/ﬁdxdy, &r=rcosh,y=rsingd, 0 <r <2, 0<9<27r ﬁﬁu

22do = // 24 — 22 — 2~7
//Sy Y Y e
\/5 27
2//y2dxdy:2/ / r? cos? Ordodr
S 0 0
\/5 27
2/ rgdr/ cos? 0df = 27
0 0

dxdy



(8) & S Bt 2% + 4% = L0<z<1, HMEEE 22 +¢y° < 1,2 =1 FiEE;
HE F=—yi+aj+ 2%k 8K [ [(VxF-iido 2l (105

Sol.

fE— FiStoke’s TH, CHBa? +y?2 =1, z = 0, r = costi + sintj, r' =
—sinti+costj = [ [(VXF-ndo = §,F-dr = OZW 1dt = 2.

R EEBEET E L, RIS, , ANER R, THEESS,, Shin,.
AR [o, VX F-mdo =0 (BHRV x F-n=2xy). VxF-ny=2.
ff52VXF-n2d0:ffsz2dJ:27r

(9) BEESBa? +y2 + 22 = 1, IBANEMEAR. F(r,y, 2) = 3ay2i + 322y) +
2Pk REERS [ [ F - fido. (1243)
Sol. FIH Gauss TH: 4BBz? +y2+22<1

//Sf-ﬁdaz///B(V-ﬁ)dv

_ 9 o 0, 9, 0 3
V-F = 83:(396 y)—i—ay?)xy +8Z(z)

= 3y’ +32% + 32 =3(a” +y* + 2%

///(V'ﬁ)dvz3///($2+y2+z2)da:dydz
B B

x = psingcost
SIABKERES vy = psingsind

z = pcos¢

1 ™ 2m
3/ / / p? - p*sin pdfdedp
o Jo Jo

1 27 T 19
= 3 / ptdp / / sin pdpdh) = —n
0 o Jo 5



