i " k

e 4 (@)l F =V x F = |8/6z 8/8y 8/8z|=(e* —0)i—(0—0)j+(e¥ —0)k=e*i+evk

0 ze¥ ye*

®) divF=V. F——-—(0)+ e”)+%(ye‘)=a:e”+ye’

ay("”

. i j k
w8 (a)curlF=VxF=| 9/0z 8/8y 8/8z
b Y z

z2+y’+z2 22+y2+22 z2+y2+22

1 (—2yz+2yz)i— (—2zxz + 2z2)j + (—2zy + 2zy) k] =

T

i} T 8 v 8 z ) i 1
(b)leF V- F= ax(22+y2+z2>+8y(z2+y2+z2) 0z(22+y3+z2 { o :

:.—- Qe
_ P+ P27 P4+ 2P 4yP 42222 | éQ’ ®lo
T @4+ T @+ (@ P+ - gls
o
_ @+’ 1 _ r §§
(22 +42+22)°  22+y2+22 W B & S‘Ig_,
|® a § N
—~ 8 & lond
“mmm 10. (a) curl f = V x f is meaningless because f is a scalar field. ol o @ +
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(b) grad f is a vector field. N 2 9|2
{c) div F is a scalar field. III % § I
B 5 °°
(d) curl (grad f) is a vector field. ;':& g B ?|2
‘a8
(e) grad F is meaningless because F is not a scalar field. ®l= 5 & :‘_
(f) grad (div F) is a vector field. 8 8 ?Ig’
8 g 8
() div{grad f) is a scalar field. - g L
(h) grad (div f) is meaningless because f is a scalar field. = & glg
. . ~—
(i) curl{curl F) is a vector field. _ -
(§) div(div F') is meaningless because div F is a scalar field.
(k) (grad f) x (div F) is meaningless because div F is a scalar field.
(11)B div{curl (grad f)) is a scalar field.
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e=12 culF =V x F = |8/8z 8/8y 8/0z|=(0~0)i- (0—0)j+(0—0)k =0, F is defined.on all of R®, and
x ] z

the partial derivatives of the component functions are continuous, so F is conservative. Thus there exists a function
f such that Vf = F. Then f(z,y, 2) = = implies f(z,y, z) = $z* + g(y, z) and f,(z,¥, z) = gy(y, z). But
Jv(=z,9:2) = 9,50 9(y, 2) = 31 + h(2) and f(z, 9, 2) = §2*+ 3¢ + h(2). Thus f.(z,y, 2) = k'(2) but
fo(z,y,2) = 250 h(z) = 32° + K and f(z,y,2) = 4z *+i2+i2+K.
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