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H—F  KRESH

1.1 EHFINKR A = 2a, + 5a, + 30, 1B = 4a, + 10a,
+ 6a, BHEEFFTH
M. (1) M A xB =0,k A//B
A x B = (2a, + 5a, + 3a,) x (4a; + 10a, + 6a,) =
20a, - 12a, - 20a, + 30a, + 12a, - 30a, = 0
FYUL A//B

L _m _m g
u%%b_mz_w,uAﬂB

A8 L =2, m=5,n=3
l2=4,m2=10,n3=6

RAE 2 -=3

Frl A//B
12 ERFHSARBER—FHEL.A = Yo, + 30, +
6a,, B = 1—:,:’0, +3a, + 9a,, C = 4a, - 6a, + 5a;,

BB A, B, CHENKERMREA - (BxC) =0
B-(CxA)=C+-(AxB)=0
11 17
AxB=(3a,+3ay+6az)x(3a,+3a,+9az) =
l1a, - 33a, - 17a, + 17a, + 34a, - 18a, =

9a, + a, - 6a,




C- (A x B) = (4a, - 6a, + 5a,) * (9a, + a, - 6a,) =
36-6-30=0
F)qu’B’C:/ﬂe@O

L3RRS, R M6, T2 HE NG, S

E] R BE B o (3R - R B A AR AR )
& ?’iﬁ&ﬁiﬁﬁ% B ’

,3 70)2

M(6sm 3 cos 23 , 6sin 23ﬂsm23 , 6cos**)
N(4sm 3 cosQ, 4sin - 3 sinO, 4cos ’3—)

B M(-2.598, 4.5, - 3)
N(3.464, 0, 2)

BB d = [(x - 227+ (51 - 32)7 + (21 - 2)?]V2 =
[(=2.598 - 3.464)% + (4.5)2 + (-3 -2)*]"* =
81.998'% = 9.055

1.4 KRTHRBRGHBEMREE:

(1) A = B%y + 2)a, + (5 - xzh)ay + 2xyza,

(2) A = yla, + »lay + xyziaz

(3) A = P(x)a, + Q(y)a, + R(z)a,
#.(1)divA = V- A =

a—i(3xzy +2z) +a—ay(y3 - x2%) + E%(nyz) =

6xy + 3y% + 2xy = 8xy + 3y°

a, ay a,
2 a2 9
rotA = Vx A = W 8y oz

322y + 2 y? - x2® 2ayz
kel 9,3 2 D22
ax[ay(nyz) -—az(y - x22)] + ay[az(?:x ¥+ z) -




o) e] o
a(nyz)] + az[a—x(y3 - x2%) —a—y(3x2y +2)] =

a,[2xz + 2xz] + a,[l -2yz] + a,| - 22 - 3x%] =

dxzay + (1 - 2yz)a, - (3% + )a,

. 9 o) d
(2) divA = V- A = a(yf) +a‘y(zx2) +§(xy2) =0
a, a, a,
2 9 23
ox Jy Oz
yzt m® my?

rotA = Vx A =

a[2 () - 2] + 6L 0 - 2] +

al5 (=) - 5 () =

a.[2xy - 22] + ay[2yz - ] + a,[2xz - 2%]
. o o) e,
3)divA = V-A = 02gP(x) +a_yQ(}’) +§R(z) =
P'(x) + Q' (y) + R (2)

a, a, a,

2 9 o

Ox oy oz
P(x) Q(x) R(x)
GISR(:) - 500 + 4[2P(x) - SR()] +

rotA = Vx A =

a[20(y) - 2P(x)] = 0
1.5 ZERESRT, — AL BB (4,22/3,3) i, RIER
FE(1) ELAIALHRF (2) SRALHFH ML,
W EEEAIRE A (o, 0, 2) = (4,27/3,3)
(1) EA%R



deos(2m/3) =-2

X = pcosy =
y = psing = 4sin(27/3) = 243
z=3

(2) BRAAR
r=vVot+t =V +3 =

——FL£— _ arcsin 5 = 53.1°

g = arcsin
/pz g
o =T =120

1.6 3R divA TE45E RALRYME
(1) A= xsax + y3ay + Z3aZ,Elﬁ M(lsoy - 1) &to

(2) A = 4xax + 2xyay + z2ast}§( M(17193) &to

2.3, 923 Qa\ _
= [52% + 5y +57 ]y, =

(1) divAlM =v-a|

(3% + 35" + 3z2)|

M(1,0,-1)
3+0+ 3= 6

. 2 2 2
(@) diva| = V- 4|, = [(5@n) + 5 Cw) L2, =

(4+2x+2z)1M(“3) =44+2+6=12

1.7 —IRE S, BN S, ROLIRA L, HIEP (a3sin 0) -

ds WIE.
& . Rk AT
2x
3 . = ; . 2.4 -
ﬁ(a,?gsm g)-ds = Jo Jo(a,3sm ) - (a,sin 8d0de) =
61‘:r2rsin2 gd6 = 37r?
0

RAT =5,
o4.




ﬂgs(a,SSEn 8) - ds = 757 z
1.8 R(DKXEA =as"+ 1/

a,(xy)* + a,24x%y* 2 PR ; (2) F

KV - A SFHROTER R B — AL ‘ / 77T

SHEHEG (D) R AR 1 Ay

|
! Az
o

FREBFRG, BUERUE 25, s
. (1) divA = V- A = '
3

Q2,90 2, 9 2,23y _

e +ay(xy) +az(24xyz) =

2% + 227y + T2x°y%2?
1 1

(2) | V- Adv = ENERE (2% +2x%y + 12x%y*2*) dadydz =
v A Y

3 -1
3013 13 143 7 |3 8 4|2 5|2 2
2
% ly‘ 12 _1+§x3 _1y2 1z 1+‘§x3 _lys‘:lf \ =
2 '3 ' 3 2 -2 7 -
8 1 1 1 1
0+0+ 3 X X4 XY =0
(3)3gA-ds=J Al |+ ads +J Al | (= ads) +
s i x=7 s x=7%
[ 4] | -Caus
s/a y=—§
A| - a,d f A +a,d I A (-ads) =
JJH - ayds +] ! ads+| - (- a,ds)

1 .1 1 .1
(%)zk%k%dydz - (- %ytgfl‘”dz -

2

1l .1 1 .1
(- 1 )? 2 |2 2*dxdz + (—1 )? 2|2 x2dxdz + 24 x
2 iJ_1 2 1) _1
272 22



1 .1
1 lxz}’zdxdy - 24 x (- %)3j21j21x2y2dxdy =
272 -7 2
1 1 1 1

1 3'5 3\5 1 312 3|2 1
X ¥ + T ¥ =
N A
i bR V- Ade = fA-ds =}

2

L MRIET BEER.

19 KEXBE A = ax + ayx2 +
ay’z Wxy FHEH EH—PHRKR2WET © ax 2 ¥
TR B (9 SR ARSY , I TE 7 TE RO 43
85 x B y BAEA RV x A Xt #1.9
B B L B R LAY, BTG P T

ﬁ:ﬂgcA -dl = JZA - a

ay

dx+jZA 'a’l, 2dy +L2)A < (-

2
| dx +j0A S(- a,)\uody -

y=0 =

ax)
4

[Padx + ['ady - [ wdz - [0dy = 8
0xdx + 04dy - J xdz - | 0dy =
a, a, a

_la 9 2 |._ D2 9/ 2
VxA = |5 5 o _a,[ay(yz)—az(x)]+

x % ¥z
9 o 9 =l
a,[é—zx - 8_x(y22)] + az[a—xe —-a—yx] =
a2yz + a;2x

202
J- Vx A-+ds = JJO(a,Zyz + a;2x) + a,dxdy =

2(2 2
JJ 2xdxdy = ZJ dx? = 8
0 0




Haxﬂ:ﬁfmggcA -dl = Lv x A +ds = 8, BUEIE [ i
Ko
1.10 HEXER A =4a, +3ag - v
2a,, B0k KR ABERRGAS KRN
LRBUSY , B A2 B0 B 28 B0 43 R AL 0 T 2
L, B ro KRR RY x A FEEFT
SN L WERS, R RFARS |
ZRARHE o *
B R FARRALAR , B ds 2 1 IR AT A
R, ARt
dl = dra, + rdfay + rsin 8dga,

FBO =7, sin6 =1,d0 =0, dl = dra, + rdga,
HEEEILR | 4PRR 1,23 =B, U

SSA -dl = §(4a, +3ag — 2a,) - (dra, + rodpay) =
L4dr - J22r0dg0 + L4dr

x

Ty 2 0
j 4dr —J rodr +J. 4dr
0 2 ”

4ro — wrp ~ 4rg = - Wro

a, rag rsin fay
__1.la 2 2
r’sin § |[Or S0 o¢
A, 1Ay rsin GA,
a, rag rsin Oay
_1 |2 2 9
r’sin §|or 0 o
4 3r —2rsinf




1
r’sin 6

E%(— 2rsin )] + rsin Ga,,,[a—ar(Sr) - 8—%4]} =

o . )
{arfé_e(— 2rsin 8) - 8—g0(3r)] + 700[8%4 B

{a,(—?.roos 8) + ag(2rsin 9) + ay (3rsin 9)} =

r’sin 6
2cos¢9 + 2, +la
r sin 0%t ;% T G

ds = — apdsg = — agrsin (9drdgp’0 . = — agrdrde
=3

JVxA-ds=f[— 2 cos 6, +£a9+—3—a¢.]-[—

r sin 0%
agrdrde ] = - 2j j drde = - 2r0 5 = - T
Hﬂlﬂ:ﬁw‘u,SBA - dl =foA +ds = - mrg
1.11 & F = - a.asin § + abcos 0 + axc
AL, 1 (> dF
K a,b,c HEHCRES S = L]0 x 8y ap,
0
ﬂ:((il—g = - ajacos 0 — absin 0, LABS} s
1> dF
S = zjo (FX dg)dﬁ =
27
7.[0 [- a.asin 6 + abcos 6 + axc] x (- aacos 6 -
a,bsin 6)d0 =
1 (> .2 2 .
Efo (a,(absin’ @ + abcos® §) - ayaccos § + abesin 61d6 =

2
%Jo [a.,ab - ajaccos § + acbesin 61d6 = a,abw + abe

1L.12 Rr=ax+ay+az, r=1rl, n JIEEHEIHRK
Vr,Vr,VA>r) .
. 8 .




o 9 9y, _
f&:.Vr = (a,ax tays ¥ aZaz)r =

or or or
Toxt oyt Yoy

a o+ + D A2 2 2o x
1M ox ox =5+ + ) X2x=T
JE:LEC R RN N

Oy r’ oz r
% z r
M
v = (a, 9 9 Q_)rn =

a+aya—y+a282

or' or’ or
Gop T oy Ty
_aﬁ_a(x2+,y2+12n/2
ox ox

-1 1
n(z® + 92 + 22)1'3—(%2 +y*+ )2 =

=2y e P22 =

1]

X -
nr"l—r—=nr"2x

[F) H g—;n- = n* %y, g—r: = n" %z, KA

V= anr s + aynr"'zy + anr iz =

P2 ax + ayy + az) = ntr
VA = (a2 +a,§—y + @ S =
a; 2f(r) + a §~yf<r> + a, 2100
i 2 = E LT
o I OEAC
2 = (D F



KA VA = %[axfx'(r)x raf,(ny+af,(r)z] =
L = £ E

113 REAWSRRA =y 2T 4 =TT

A, = x%—yé‘g Heh rBx,y,z R,

BEr = ax + a5 + azo
WA =rxVf,A-r=0,A-Vf=0
L=A 9 2
ﬁ:?ﬁ}ﬁv‘fz (a,ax + aya—y + aZaz)f(x,y,z) =
) 2) 9
-

HE rxVf= (a,x+a,,y+azz)x(a,g+a,gfy+az%) =

B SO U SO SO .

ax[yg— —a[]‘*'ay[zq"xg]‘*az[x%—y%]
Qf 'f]+ay{zaf—xg§]+

Q[ of

Yoy T Y o)

XPEE A = rx Vf

HE A-r= [ax(yng—z@’)+ay(z%—xg)+az(x‘a‘[—

m A ax[y

a[x

Sy S
ygf)]-(a;x+ayy+azz)=
3 3 3
xyg‘f—ng‘5+yz§§—xyéf+x2é‘§—
of _
yzax_o

« 10 -




Qf) + a,.(zQ[— xgg) + az(x%— y%)]

A- Vf— [ax(yQ[
o)
(axéf‘f'ayéf-l—aZSZ) =
(UYL LA AS A A
Ox Oz 8y “ox 0 ayaz ayaz
of of
Yoxoz =
1.14 BH u = 35"z -y’ +4x°y + 25 -3y - 5
K AulAu = div(gradu)]
B:Au=V:-Vu =V =
2 2
g—xz!+‘27?+g;‘ = 6z + 24xy - 22° - 6y°z
1.15 REEFH A = xy2(a, + a, + a) TEH M(1,3,2) HIBE

Eu&ﬁﬁ;ﬁ%ﬁﬁm n=a;+ 2ay + 2az H‘Jﬂ(%@?ﬁ{go
a a, a,
29 2 2 -

oia| = vxa| -
ﬁ.rotA‘M xAM % dy o

xyz xyz xyz|'M

la,(xz - xy) + ay(xy — ¥2) + a,(yz — xz) ] x=;
z=2

a,(2-3)+a,(3-6)+a,(6-2) =
- ay - 3a, + 4a,
SgA-dl
5 MFREHE  Jim ~ e = (rotA)lM Ca, =
(a, + 2a, + 2a,)
[—ax‘3ay+4az]° (;_*_22122)1/12 =
-1-6+8 1
3 -3
1.16 #r=ax+ay +az, r=1r|

, CHER
.11.



RK:(M)Vxr, 2 Vx[f(r)r], 3) Vx[fr)C], (4) V-
[rx f(r)C]

ﬁ:(l)VXr=(%%+ay§y+az§)x(arx+a,y+azz):
az%—ayg—; zgx+axg; ax a,éf)
=0

DVx[f(Drl =VAr) xr+ Ar)Vxr =

f'(r)Trxr+0=0

B)IXx[ANC]I =VArN xC+f(r)VxC =
f’(r)fxC+0=f’(r)§xc

DV -[rxf(NCl=f,r)C-Vxr-r-Vx[f(r)c] =

0+r-[f'(r)~:*xC]=

C-lrxf(nTl=0
1.17 BH A(r,0,¢9) = r’sin ga, + 2rcos bag + sin da,,

2‘]‘2%
¢ o
R TEBRARAR P, B AR BN R B 25 (R AR R AR B AR T Bk
da, 0 da, doa, 0
o =0 39 =8 5 B¢ = @gsin
oag oag oay
o = 0,—8—6— =- a,, 5; = agcos §
da
% = 0,—8—69 = ,% = — agcos § — a,sin 0
m g% = é%[rzsingoa, + 2rcos 0 ap + sin fa,] =

r’sin go;qpa, + a,aso(r sin @) + 2rcos ¢ qoae +

- 12 -




