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

(a) A = —Xcosxsiny-+ysinxcosy, for —-m<x,y<rm
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Figure P3.44(a)

Solution:

A = —Xcosxsiny+ ¥ sinxcosy
_On, 0A,

HA= 5% Ty

= i(—cosxsin )+ 5=
% y oy

= sinxsiny — sinxsiny =0

(— sinxcosy)

Yes, A is divergenceless everywhere.



(b) A=-Xsiny+ycosX for—m<xy<m

Solution:
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Figure P3.44(b)

A = —Xsin2y+ycos X

0-A= " >X427Y
A ox ady
, 0
= 5((—smzy) + @(0052() =0

Yes, A is divergenceless everywhere.



(c) A= —-Xxy+9y? for —10< x,y< 10
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Figure P3.44(c)
Solution:
A= —Xxy+9y?
~ O0A | OA
D'A_W+7y

7} 7}
= oY)+ W()’Z) =-y+2y=y

NO, A is not divergenceless everywhere. It is divergenceless omly=ad.



(d) A =-—Xcosx+ysiny, for—m<xy<m
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Figure P3.44(d)

Solution:
A = —Xcosx+ysiny
0-A=_""2X4 "%
ox + oy

= i(—cosx) + i(sin ) = sinx+co
- 0X ay Y= ¥

NO, A is not divergenceless everywhere.



(e) A=xxfor-10<x<10
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Figure P3.44(e)

Solution:
A = XX
oA« dA, OA;
0-A= a4
ox * ay + 0z
=1

This indicates that the divergenceAfis the same at all points in the defined space.
In other words, every small volume is a source of flux (more flux leavingdheme
than entering it), and the net generated flux is the same at all locations.



for—10<x,y<10
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Figure P3.44(f)

Solution:

= K xy?
oA,
ox

A

A, A,
ay oz

_.I_

0-A=



() A=3xxy*+9x?y, for —10< x,y < 10
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Figure P3.44(g)
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A = Xxy? +9x%y
oA, O0A, OA;
A=+ 4 7
o0x * ay + 0z



(h) A =xsin(%)+ysin(F), for —10< x,y < 10
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Figure P3.44(h)

Solution:

A = Xsin(r1x/10) + ysin(my/10)
_ A ony oA,

“ox "oy a7
_ 1% [cos(71x/10) + cog(1ty/10)]

U-A



. ~ A 0<r<10
® A_rr+cprcos<p,for{0§(pgzn‘
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Figure P3.44(i)
Solution:
A =fr-+@rcosp
10 1 0A, 0JA;
TA= o AT e
=2-sing



0<r<10

" a2 "2 .
(O A=rfre+aor Sm(p’for{ogqoan.
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Figure P3.44(j)
Solution:
A=Fr24+@rlsing
14 10A, 0A,
A= M +T 50t 57

or
3r +rcosy




