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

(@) T=104+x, for —10<x <10

(b) T =x% for —10<x < 10

(¢) T=1004+xy, for —10 <x <10

(d) T =x%y?, for —10 < x,y < 10

() T=204+x+y, for —10 <x,y <10
(f) T =1+sin(mx/3), for =10 <x < 10
(g) T =1+4cos(nx/3), for —10 <x < 10
0<r<i10
0<¢<2m.

0<r<i10
0<¢ <2m.

(h) T =15+ rcos ¢, for {

(i) T =15+ rcos? ¢, for {

Solution:

(a)

T=10+x
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X ox Y dy T dz

=X

The direction of VT displays the fact that T increases linearly with x only.
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The magnitude of the gradient increases monotonically with x.



(d)
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T = xzy2
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(e)

T=20+x+y
VT—ﬁaT+Aa—T ;9T
) dy d



SR IE BN B AR AR AN

t
t
t
t
t
t
t
1
t
t

3
¥

R R R R
SEEEERE R

SRR e
EEEEERERE:
EEERERERE:

r
r

Pttt ttttts

L

-

EEREERERY

Fhaddbdbiaid
PEEA L Ly

EEEEERERY

.

o e

I I AR A B L R B

=
'

~
I

+ sin(7x/3)
vr=2 L 4397 4397
XY dy 25z

2
=X gcos(nx/S).
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1 +cos(mx/3)

. dT ,dT aT

Xox Yoy T o;

2
—X gsin(nxﬁ).



(h)

T =15+rcos@

—or r do

fcos¢@ —(f)sin¢
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T =15+ rcos’ 6

0T 10T
VT=I'W+¢;W

=fcos’ ¢ —(f)ZSind)cosq).




