NAME: STUDENT NO:

Q-2 Consider the function f(x,y) = 2 + 2® + y* — 42y defined on R?. Find its critical
points and classify the critical points using the second derivative test. Decide if the
function has global maximum and minimum values.

(Grading: critical points=9 points, Second derivative test=9 points, global min/maz=2
points.)

Solution: f, = 32?4+ 2z — 4y = 0, fy =2y — 4z =0.
fy = 0 gives y = 2z. Putting this into f, = 0 gives x =0 or z = 2.
Hence the critical points are (0,0) and (2,4).

foo =62 +2, fyy =2, foy = —4. YV = furfy — fo, =120 — 12.
V(0,0) =12 < 0, so (0,0) is a saddle point.
V(2,4) =12 > 0 and f,,(2,4) =2 >0, so (2,4) is a local minimum point.

Since the dominating term in f is 23, the function is unbounded.



