Problem 3.56 Determine if each of the following vector fields is solenoidal,
conservative, or both:

(@) A =%x*—gy2xy,

(b) B =%x%—9y?+ 227,

() C=F(sing)/r?+@(cosp)/r2,

(d) D=R/R,

(e) E=F(3- 1+r)+zz

(H) F=&y+9x)/(x +y)

(g)<3=>§x2+z2 Y2 +X%) —2(y* +2),

(h) H=R(ReR).

Solution:

(a)

O-A = O-(%% — §2xy) = ix—izxy 2x—2x =0,
ox ay

OxA = Ox (%% — §2xy)
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=X0+9Y0—2(2y) #0.

The fieldA is solenoidal but not conservative.

(b)

0-B = 0- (0 — 9y? + 227) = ;yy2+0022222x—2y+27é0,
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OxB = Ox (¢ — y? + 222)

=3 (5,2~ 5, +9 (568~ 5.(22))

0 J,5
r2( g - 5 08)
= X0+ y0+ 20.
The fieldB is conservative but not solenoidal.
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The fieldC is neither solenoidal nor conservative.
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The fieldD is conservative but not solenoidal.

(e)
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Hence E is conservative, but not solenoidal.



(f)
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Hence/F is neither solenoidal nor conservative.

(9)
=X +2) —J(Y +X°) — 2y’ + ),

17} 7} 7}
D-G:&(szrzz)—a—y(szrxz)—a—Z(szrzz)
=2Xx—2y—2z#0,
DxG:R(—;y(szrzz 55, V%) )+ (; ( 2+22)+;X(y2+22)>
+2<—m((y2+x2) )

= —X2y+Vy22—22x# O.

Hence,G is neither solenoidal nor conservative.

(h)

H=R(Re ™M),
7]
0= 5 2 (Re ™) - L (aRe - Rie ) —e T(3-R) £0.
OxH=0.

Hence H is conservative, but not solenoidal.




