
M417, Fall 2008, Second hourly exam

This is a closed book, closed notes exam. Show all your work. For full credit you must show
complete arguments.

Prob. 1 (30 pts)
Find the extreme values of f(x, y) = 3x2 − 2y2 + 2y on the set
S = {(x, y) : x2 + y2 ≤ 1}.

Prob. 2 (35 pts)

a) Show that the pair of equations xy + 2y2 − 3xz = 0 and xyz + x− y = 0 can be
solved for x and y as C1 functions of z near the point (1, 1, 1).

b) If we let x = f(z) and y = g(z) be these solutions what are f ′(1) and g′(1)?

Prob. 3 (35 pts)
Suppose f : [a, b] → R is continuous and differentiable on (a, b). Moreover suppose
there is a bound B and for all x ∈ (a, b), |f ′(x)| < B.

Recall that for any partition P = {x0, x1, . . . , xn} of [a, b],

mesh(P ) = max((xi − xi−1), i = 1, . . . , n).

Prove that for all partitions P of [a, b] that

SP (f)− SP (f) ≤ B(b− a)mesh(P ).
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