Applications of Partial Differentiation
FExtremes within restricted domains

Question

The temperature of a point of a disk D is given by

T = (z+y)e ™V

Where D is defined as all points such that 2% + y? < 1.

Find the maximum on minimum values of temperature on D.
Answer

For critical points

or
0 = % = (1 — 2.CE(.Z' —|— y)) 6_x2_y2
or
0=5r = (=2yary)e
=2r(z+y) = 1=2y(x+vy)
=2 = y, anddz®=1
1

The two critical points are then (3, 3) and (3, ). Both of these lie inside the
disk, with T = 4e~1/2.
Parameterising on the boundary of the disk gives

r = cost

= sint
with 0 <t < 2.
= T = (cost +sint)e ' = g(t), (0<t<2n)
Now ¢(0) = g(27) = e™', so for critical points of g

0=g'(t) = (cost—sint)e!
= tant = 1
=t = w/t, ort=>5w/4

This gives

gm/t) = Vae!
and g(57/4) = —v2e!

As e /2 > \/2e7 minf = —e~"/? and maxf = e~ /2.



