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y - z z - x x -y 

S ,d ) ~I CB O C + 08 O C + CB O C 
pa--E'E

,u s 

pa--EEE.

,
d 

q," 

=-2 f f dS 

= - 27fa(h 
+ 

ff 
S 

(2) f f 
S 
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S 

f faXd ydz 
S 

"' d qa Z PO + Z Ju qAU "' z + z d "' d 'a Z Z 
FEt--FJ 

S 

FEB--FJ 

y , Z) , V(X, y , 

U y, z) , 

D S 

f lf I fJI 8n I d8, 
v 

+ :.. + :.. = O. 

(1) f = f f f ( (:: f + (:: f + 

+ z)dx + (z + x)dy + (x + y= 
JC 

+ xydy + 
JC 
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= a2, x+y+z = 

_ z2)dx + (Z2 _ x2)dy + (x2 _ 
JC 

> 

- xzdy + 2z, z = 
JC 

+ 3xdy - + y2 + z2 = 9, z = 
JC 

+ (z2 - x2 + 
JC 

+ xdy + eZ = 
JC 

+ y2 + z2 = 4 (z 

I (y + 1)dx + (z + 2)dy + (x + 3)dz. 

0, 

L(x2 

11 = I = I +z2 

Ixl + Iyl +Izl 

= I I f(x ,y , + Z2 = a2 

+ zo = 2 ,fJ 
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fc 2ydx + 3zdy - xdz 

+y2 +Z2 

J J (X
4 + y4 + 

S 

( x = (b+ 
y = (0 

k = xi + yj + Irl3 

7.7.1 

u = f(M) = f(x ,y , z) 

F(M) = P(M)i + Q(M)j + R(M)k 

= 

y ,z , z , 

7.7.2 

= C}. 



.159. 

\ , I = Ip' ðz Ip) 

gradf = i + j + k 

ðf 
ðz 

2 , (ðf\2 
Igradfl = ,1 + ) 

) 

f(x ,y ,z) = 

Ip' 

. ðf 
ðx ----- . ðu ---,-

10 = COB a: . i + COB ß . j gradf 

: 

= gradlf = Igradfl cos(gradf,IO). 

gradf 

gradf 

""'= 

gradf = 

i-j + ;:- = ;:- i + ;:- j + ;:-
gradf = Vf. 

= i + 
OV 

Mc = {(x ,y)lf(x,y) = C} 
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(1) VC = 

(2) = 

(3) = uVv + vVUj 

(5) 

(6) V <p(u,v) = 

= V x2 + y2 + Z2. 
T 

! 
1 1\ 1 + yj + zk). 

7.7.3 

A(x,y ,z) = P(x,y, z)i + Q(x, y,z)j + R(x,y, z)k. 

S n A FE--EEE-BAW 

S 

FEEE·E·-BAW 

s s 

J J A. ndS = J J J 
s n 
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. 

J J A' 71.dS= J J J 

jJ A' 71. dS 

v 

jJ A' 71. dS 

divAIMo V 

= 

divA= 'ÿ. A. 

(1) 
(2) = 
(3) + A. 

(4) 8x2 ' 8u2 ' 8z2 

{)2 
.ð. =:n+:n+ 



11 .162. 

7.7.4 

A(x,y ,z) = P(x ,y , z)i + Q(x, y ,z)j + R(x,y , z)k. 

T d A 
3 

,,
A 

= 

dr = A. 

dS 

(a;: - i + + 

rotA=V x A= 

P 

M 
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=rotA.n. 

= cosß, 

(1) rot(CA) = C . rotA; 
(2) = 
(3) rot(uA) = u. rotA + gradu x A; 
(4) div(A x B) = B . rotA - A . rotB; 
(5) rot(gradu) = 0; 
(6) div(rotA) = O. 

7.7.5 

= 

A(x, y,z) =gradj 

^ 
- '"', --, 

rotA = O. 

^ 
- v , 

= 

+ : + : = o. 8x2 ' ðy2 ' 8z2 
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ðz 

= 

div(gradu) 
' ðy2 ' 8z2 

y ,Z) a2 ' b2 ' él' 

(1) rot(uA) = u. rotA + gradu x A; (2) div(A x B) = B. rotA - A. rotB. 
= yz(2x+ Y + z)i + xz(x z)j +xy(x +y 

= = xi+yj 

= J (x - a)2 + -

tj + 
= -yi + xj + 

1, z = 0; - 2)2 Z = O. 

(1) A = (2z - 3y)i + (3x - z)j + (y - 2x)kj 
(2) A = (z + - xcosy)j. 

rot(A + B) = rotA + rotB. 


