Solution to assignment 12

(1) (16.8, Q17):
(a)

0 0 0
V-F=3

Flux = /// 3dV =3 /// dV = 3(Volume of the solid)
D D

(b) If F is orthogonal to n at every point of S, then F - n = 0 everywhere.

= Flux :ffSF~nda:0.
But the flux is 3 (Volume of the solid) # 0, so F is not orthogonal to n at

every point.
(2) (16.8, Q19):

F = (ycos2xz)i+ (y*sin2z) j+ (2°y + 2) k
V- -F = —2ysin2z + 2ysin2zx + 1 = 1.
If F is the curl of a field A whose component functions have continuous second
partial derivatives, then we would have

divF =div(curlA) =V - (V x A) = 0.
Since divF = 1, F is not the curl of such a field.

(3) (16.8, Q20):
From the Divergence Theorem,

[ vswio = [[[ v-via = [[[ (gxf 82f+g?;>dv.

Now we have

1
f(z,y,2) =1H\/m=§ln(:r2+y2+z2)
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Thus we have
ffs Vf- -ndo
= [[Ip wr=

Ly ertdpdgdd

0 0
— [T [T 4 sin gdpdd
= Oﬂ/z[—acosgzﬁ]gﬂdﬁ
= [ adf

ma
-

(4) (16.8, Q21):
The integral’s value never exceeds the surface area of .S.
Since |F| < 1, we have
[Fn| = [F[[n] < 1

Then we have

JIf,V - Fdo
= ffSF -ndo
< [[;IF - nldo

< ffs ldo
= Areaof S.



