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1. (10%) % R B&HEK -1 <2< 1,

// ly — x2|dA
R

x+y

2. (10%) ??//
V3y

2
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R

/ / 2 —y dyder/ / — 2% dydx (5 points)
-1 —1 J 22

/ I d:zc+/ (2y — 2%y)|%dz (2 points)
-1 -1

15

1
(ta? — PR *y)

(1 point)

Ndrdy

(2* +y*)dxdy

/ /lnr -rdrdf (4 points)

= 3 ilir(l) (r Inr? —r?)|}
= 5 (2 points)
sin 2z
3. (10%) Z?// / dydzdx o
511122 .
F = :Edzdx (2 points)
Zsin 2z .
= / / :L‘d:L‘dZ (2 points)
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4. (12%) % D = {(x,y, 2)|22% + 3y* + 52* + 6yz + 2v2 < 1}, K /// (z+y+2)%dV
D
(#8: FIA 222+ 3y* + 522 + 6yz + 202 = (v +y+2)* + (v —y)* + (y + 22)2, WL D #Eiap—ikis, )

u =x+y+z r =32u+v—w)
Let ¢ v =z —y thenqy :%(2u—2v—w)
w  =y+2z z = 3i(—u+v+2w)
2 L _1
LEVE NN PR [
Ou,v,w) |3 3 3|1 33
1 1 2
3 3 3
///(x+y+z)2d\/:—/// w?dudvdw
D 3 D
u = psin¢cosd
e = en| ————=| = p“sin
v ps1n @ sin 8(/),(;5,9) P
w = pcos ¢
1 ) 1 2 s 1 ' ) 5 .
= u dudvdw = = (psin ¢ cos0)” - p” sin pdpdpdl
3 D 3Jo Jo Jo
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5. (14%) 4 F = y2*i + (2% + 2e¥%)j + (22yz + p(y, 2) + ﬁ)k, Hrb ply,2) BEE y, - WHE, EF
HEN—RRERE, B p(0,2) =0 . B3 F BR5FY (conservative):
(a) K p(y, 2)
(b) K F B2 &HE (potential function),
(

c) %E%%C%r(t):ti+t2j+t3k,Ogtgl,ik/F-dr 0
C

¢ is a potential,

g—i =yz? = ¢ =2y2*> +0(y, 2)

b _ .2 | 00 _ .2
8(5—1:2 + 5, (Y, 2) = 22° + ze¥*
20 _ _

gy =€ =0=e"+0(2)

and

¢ = xyz® +e¥* + o(2)

% — 9yz + yer® +o/(2) = 2ayz + p(y, 2) + T
= ye?* =p(y, 2),0(z) =In(l +2) + C

(a) p(y, z) = ye**

(b) ¢ = ayz* +e¥* +In(1+2) + C

(¢) [, Fdr=¢(1,1,1) — ¢(0,0,0) = e + In2



6. (10%) % RBEW 1 <o < V31 <y<1,CH RGBSR, BRGNS, n BEMIBEIEDE,

r+2ytan~tz .y — ln1+y
= ( y )1+( e o K F nds o

1 N 2y N 1 2y 1 N 1
Lty (I+a22)(1+y?) 1422 (1+22)(1+y?) 14y 1+a?

%:F-nds = // divFdA
C R
V3 ol 1
- 1 dyd
/1 /ﬁ, I+ 1+2

—T
18

divF =

Use Green’s Thm

WAIDEEEE EE AR RET 8, AT LIS EIHR S R,

1 V3 1 V3 1
%CF-nds:/LF(\/g,y)-(l,O)der/l F(x,l)-(O,l)dx+/ F(1,y)-(—1,0)dy+/1 F( ,ﬁ)-(o,—ndl«

)
<
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7. (12%) 4 S BHiE 2 = 22 + > #HFHE 2 = 0 & 2 = 1 FiBHE5,; BAEmE n 5 REE - & (B
—n f8M z #); F = 4xi + 4yj + 2k, K F &H S B9 EE (outward flux),

AR T = 22,2y, —1)//1+4(22 + y2) , do = \/1 + 4(2? + y2)dzdy =(6 points)
r, X Tg = (—2r%cos, —2r?sinf,r) (3 points)

V - F =8 =(1point)

[[J V- FdV = 47 =(1point)

B, HES  (6points)

div.thm — -3, H# (6 8 points)

FTE S8R (8 12 points)

V x F (Opoint) , V- F = (4,4, 2),etc. (Opoint)



8. (10%) & S BHME 422 + 9y = 36,0 < 2 < 5, £ z = 5 BWINETEE 422 + 9y? < 36; BEf[kMAE n

WA RITERE - 8 (B0 —n 38/ 2 #); F = —yi+ (z+2)j+2°k . K VX F &H S K41 #BE (outward flux).

S BREHE (BElEE), S RHE,SRIEE, SsREM. Hf S = S1uU S, H C = 05;, Rl ((#©
A ERAAERIE ).

Solutionl

C :{x=3cost,y =2sint,z = 0,0 <t < 27} By Stokes’ thm

2
/ (VxF) nfido= % F.dt = / (—2sint,3cost,9cos’t) - (—3sint,2cost,0)dt = 127
s c 0

Solution2

i
VxF=|2 2 2= —i-2zj+2%
-y T+ =z x?

¥ Divergence Thm

//(VxF)-ﬁdoJr//SS(VxF).ﬁdaszvv.(vxF)dvzo
//S (V x F) nda—//s —22,2) - (0,0, —1)dA = —127 -‘-//S(VxF)-ﬁdo—:mW

7 ERHEEIATTH Green EHEKH
Solution3

Sy :{x=3coss,y=2sins,z=10<s<2m,0<t<5}=r(s,t)=(3coss,2sins,t)

0

5571 =(0,0,1)

= (—3sins,2cos s, 0), &7y
nig, = (—3sins,2coss,0) x (0,0,1) = (2cos s, 3 cos s, 0)

ffsl(v x F) - ndo = f05 0%(—1, —2-3co0ss,2)-(2coss,3sins,0)dsdt =0
Sy :{x =3rcost,y =2rsint,z=50<t<2m,0<r <1}

Similarily, [[y (V x F) - iido = 127



9. (12%) & S BEMRHE 1 <241 <21 < 2 <2 WEKRME; BAEAR n 7517 68 2 8 (B —n 18

[z 8); F =In(e? + y?)i— ayzj + 22 /2% + v’k K F &H S B95LER (outward flux),

//F-nda = //dideV
S v

2
— /// WxQ—xszQz\/az?ij?dV

2
= / / / reost rzcos O + 2rz)dzdrdd

= 2r(2v2 1)

JRA]A A Divergence Theorem, 4B BT A UE S, EEETE

B [[(V x F)-iido = [} [Z7(v/2cos0In2 — 2v/2 cos O sin® 02)v/2dfdz = - -- = 0
W:ffS(VxF)-ﬁda:fl [27(cos Bsin® 02)dfdz = - -- = 0

Fif[(V X F)-itdo = [77 [(4r?)drdf = - - = 37(2v/2 — 1)
Fof[o(V X F)-itdo = [77 [H(=r?)drdd = - - = 27(2V/2 — 1)



