13.5: 4, 10, 14, 18, 30
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4 (el F =V xF— |8/t afdy 5/0:
0 cosw: —:.-u'nmy:
= (—xeosry +asingz)i— (—yeosaxy — 0)j+ (—zsinez — () k

= a(sinrz —cosTy)i+ yoosayj — zsinmzk
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bidvF=V.F . (0} + gy (cosxz) + e (—sinzy) =04+040=10

10. {a) curl f = ¥V = [ 15 meamingless because [ 15 a scalar field.
(b} grad f 15 a vector field.
{c) div F 1s a scalar field.
(d) curl (grad [} is a vector field.
() grad F 15 meaningless because F is not a scalar field.
(f) grad (div F) 15 a vector field.
(g) divi{grad [ 15 a scalar field.
(h) grad (div [} 1s meaningless because [ is a scalar field.
(1) curl (curl F) 15 a vector field.
(1} div{div F) is meaningless because div F is a scalar field.
(k) {grad f) = {div F') 1s meaningless because div F is a scalar field,
(1} div{eurl {grad ) 15 a scalar field.
i3k
W ol F=VxF= dfor Oty @iz =(0-0)i— (" —e7) j+ (0 — 0}k = 0 and F is defined on all of B¥ with

e 1 ze*

component functions that have continuouns partial deriatives, so F 18 conservative. Thus there exists a function [ such that
YV =F.Then fo(x.y z} = " implies f(z,y.z) = ze” +gly.2) = [folz.y.2) = guly.2). But fy{z.y. 2} = L so
gy, 2) =+ hiziand f{z.y. 2) =z’ +y + hiz). Thus f=(z,y. 2] = ze” + /'(z) but f=(z.y, z) = =c7, s0 iz = K,
a constant. Hence a potential function for Fis f{r. g, 2) = o™ + 5+ K.



18. No. Assume there is such a G. Then div(curl G} = @z 7 0 which contradicts Theorem 11

Wr=xi+yjt+zk = r=|rl= /o +¢y*+ 2% %0
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TP [J_-'J + y-;a + 32}]’1_,!’2 + (IE + yﬂ + =2 };l.l.."! J + [J_-'J + yﬂ + 32}]’1_,!’2
v T 44 + 2% — prt r? — pz* .
Then —— - gy = ( Y .] P L . Similarly,
i {:T.l + yJ + zj].u.."j [jJ + yl + 32}1 ol e 2
i 7 = oyt i gt
—T= .J T = P'j an {— - .z — == P . Thus
iy (22 42 + z!].ir.-"! pt2 az (2 4 y? + Ez}p,u ]
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Consequently, if p = 3 we have div F = 0



