_9E; _ 9Ey _ 9E, _ 3Ez _
(curl E), 5 322 =0 (curl E)y o= - 220
dE 0Ex _ - _
(curl E), = 3‘7‘21 - ayx = 6x -6% =0
= _8Ex , 3E, L, 3E _ . _ ¢, .
le E - a_x' + —é—-y-——' 2 az - 6y 6y O
2.5) (a) E = X (x+y)+ Y (-x+y) + 2 (-22)
VXxE = £(0+0) + J(0+0) + Z(-1-1) = -2%
VE = |+ | ~2 =0
(b) G = X (2y) + 9 (2x+3z) + 2 (3y)
VxG = X (3-2)+§ (0+0) + £(2-2) = 0
V:G= 0 + 0 +0=0 z
Since VxG =0 there exists an f v(x.,Y.,Z.)

such that G =vf. To determinef, .
compute the line integral of
G from a fixed point, say @~~~
(0,0,0), to a general point x,,v,, z,,

over any path. Using the




path composed of lines O, @ and @

(lelzl) 9(. Yl Z,
GIQ -ds '-—'-jG'x (x,0,0)dx +IG>, (x,,y,,o)dy + JG-Z (‘x,,,yuz)dz
(000) 0 0 0

xl
--fo dx +f
0 o
X, Y,,Z, Was a general point, so we can drop the

subscripts and write : £ = 2xy + 3yz.

To check that vf = G
vf = 2yx + (2x+32)J+ 392 =6

Y, Z.
2x,dy "'f 3ydz = 2x,y,* 3y,z, =f
0

© H=%(x*-2")+3(2) + Z (2x2)
Vxﬂ = x(0+0) + 2(-22 -22:) 'f':\Z__ (0+0) = "'422

V:H=2%x + 0 + 2x = 4%



216] (a) V- (vxA)=2 (vxA) + 5@9 (Vx A), + 2 (vxA),
3 aAz_aAy) 9 [3Ax _2A;) . 3 (2Ay _ 2Ax
(By +55 + 52 ( 5

= ax -¥4 dz 9% 2z \ 9%

2 2 2
_9A, _ Ay 9'Ax _ Az + 9Ay _ 2 Ax s
T 9% ;y ox dz M dy oz Iyox 9z9x% 9z Jy

)

azAz _ azAz
dXody ~ 9Jyodx
continuous derivatives ; likewise for Ax and Ay.

because for any function A, with

(b) If A is any vector field, .[é'dé - 0 over a curve
such as C which consists of adjacent paths running in
opposite directions. This path bounds the shaded
surface S. Hence, by Stokes’ 1—heor~¢.r:m,_£(v,< A)-da=0

But the slit is a negligible part of
The whole closed surface S’ so the

same conclusion must apply 1o S’ :f (vxA)+da =0
Sl

S’ could have been any surface, so we have concluded
That the vector function (VX A) has zero surface
integral over any arbitrary closed surface. It follows
from Gauss's theorem thatdiv (Vx A)=0 everywhere for
it the divergence were different from zero in any small
region, a surface surrounding just that region would
necessarily have a non-zero surface integral.

(of course, we can apply such an argument only to
"well- behaved" functions.)



