Problem 1.16
Vv = 882(—5)+3v(-’§)+82(1) = — [z(a: +y? +22)"2 ]*‘a [y(z +y + 22)'1]'*'3: [z(z + 92 +z2)—z]
=0~ +3(-3/2)0 822 + 0 Fay(-3/2)0782y + 08 +2(-3/2)0"12z
=3r3-3r 522 +y?+2}) =33 -3r3=0.
This conclusion is surprising, because, from the diagram, this vector field is obviously diverging away from the
origin. How, then, can V.v = 07 The answer is that V.v = 0 everywhere ezcept at the origin, but at the
origin our calculation is no good, since r = 0, and the expression for v blows up. In fact, V-v is infinite at
that one point, and zero elsewhere, as we shall see in Sect. 1.5.
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Problem 1.21
(a) (AV)B = (4.5 + 4, a1+ A28 )5+ (A5 + A% + A 0) g
(A,‘fﬁ,"z + Ay 9 +A;%‘!*)

b)f=E=2= t‘:ﬂ:‘;’z . Let’s just do the  component.
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=0, by equahty of cross-derivatives.
In Prob. 1.11(b), Vf = 2my3z‘x + 322224 § + 422323 3, so
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22)+ 9(4-22y%23 - 2- 4zy323) + 3(2- 3zy?2% - 3. 2xy%24) =0. v

= %(3 - 42%y?2% - 4. 32%®




