3.44 Each of the following vector fields is displayed in Fig. P3.44 in the form of a
vector representation. Determine V - A analytically and then compare the result with
your expectations on the basis of the displayed pattern.

(a) A= —Xcosxsiny+§sinxcosy, for —r<x,y<7
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Figure P3.44(a)

Solution:

= —Xcosxsiny+ ysinxcosy
JdA, OA,

VA= Ty

= a(— cosxsiny) + B (—sinxcosy)

= sinxsiny —sinxsiny =0

Yes, A is divergenceless everywhere.
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Figure P3.44(b)
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—Xsin

for —m <x
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2y + ycos 2x,
A

A = —Xsin
Solution:

(b)

=0

d
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Yes, A is divergenceless everywhere.



() A=—%kxy+§y> for —10<x,y <10
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Solution:
A=—Rxy+§y°
JA, 0A,
VA=t oy
B d a , , B B
—a—x(—xy)Jra—y(y)— y+2y=y

NO, A is not divergenceless everywhere. It is divergenceless only at y = 0.



(d) A= —Xcosx+§siny, for —x <x,y<7m

Solution:
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Figure P3.44(d)
A = —Xcosx+¥siny
VoA A 9A,
dx  dy
8( )+_8(. ) = sinx-+
= —(—COSXx — (S1n = SIN X + COS
ox dy Y Y

NO, A is not divergenceless everywhere.



(&) A=xxfor—-10<x<10
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Figure P3.44(e)

Solution:
A =%Xx
)\ 0A 0A
VA= _ 2 22Y 772
dx i dy + dz
=1

This indicates that the divergence of A is the same at all points in the defined space.
In other words, every small volume is a source of flux (more flux leaving the volume
than entering it), and the net generated flux is the same at all locations.
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Figure P3.44(f)

Solution:

XXy

Ay 94,
dy  0dz

0A,
ox

V-A=



(g A=%xy*+9x%y, for —10<x,y <10
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Figure P3.44(g)

Solution:

A=%x"+ yxzy



(h) A =gsin(F)+§sin (), for —10 < x,y < 10
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Figure P3.44(h)

Solution:

A = %sin(7x/10) + ¥ sin(mwy/10)
JdA, JA, O0A,

ox - dy 9z
= l% [cos(7x/10) + cos(my/10)]

VA=



107¥

+ = =
-+ - — —

|
|
N
Lj/ ¥
|

Figure P3.44(i)

Solution:

:f’r—i-(f)rcosd)
1 104y 04
r r d¢ 9z

A
d

=2—sin@



. NI 0<r<10
G A=tr+oér sm(]),for{0<¢<2m
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Solution:




