Problem 3.37 For each of the following scalar fields, obtain an analytical solution
for OT and generate a corresponding arrow representation.

(@) T=10+x, for —10<x< 10

(b) T=x% for—10<x< 10

(c) T=100+xy, for —10<x< 10

(d) T=x%? for—10<x,y<10

(e) T=20+x+Yy, for —10<x,y <10
() T=1+sin(rx/3), for —10<x< 10
(@) T=1+cogmx/3), for —10<x <10

0<r<10

(h) T:15+rcoscp,for{0§¢§2n'

. 0<r<10
) T=15+rcos @, for{ ~— =
0 ¢ 0<p<2m
Solution:
(@)
r
X
-10 10
—r——r——.——.——tlo—b——r——.——r——r——r—
T=10+x

0T 0T 0T
OT =X — —+Z—
X0x+y dy+z 0z

=X.

The direction ofJT displays the fact thal increases linearly witk only.
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T = 100+ Xy
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ox
=Xy+9YX.

ay 0z

The magnitude of the gradient increases monotonically with
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T = x%y?
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T=20+x+y
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1+ sin(1x/3)
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X %ncos(nx/S).
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T = 15+rcos@
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