Exam Question
Topic: CriticalPoints
Find and classify the critical points of the function

flz,y) =y(x —3)* = (z —y)(z +y —6).

Solution
flx,y) = y(xr — 3)* — (x — y)(xr + y — 6), so equating the partial derivatives
to zero gives

fo = 2y(x—3)—22+6=0 (1)
fuy = (x=3*+2y—6=0 (2)

Equation (1) gives 2(x —3)(y —1) = 0so z = 3 or y = 1. From equation (2),
r=3gives2y—6=0; y=3.

Also from equation (2), y =1 gives (x — 3)> =4,s0 x = 1 or z = 5.

So the critical points are (1,1), (3,3), (5,1).

the second partial derivatives are fo, =2y — 2, fy, =2, fo, = 2(z — 3).
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