
Calculus: Homework 9

May 8th, 2008

1. Find all critical points of the function

f(x, y) = ln x + 2 ln y − x − 4y.

Then, use the second derivative test to decide at which points a local extreme value is achieved.

2. Find absolute extreme values of

f(x, y) = (4y2 − x2)e−x2−y2

on the diskD = {(x, y)|x2 + y2 ≤ 2}.

3. Show that forα, β ≥ 1 with 1/α + 1/β = 1, we have
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for all x, y ≥ 0.

4. Use Lagrange multipliers to find the maximum area of a rectangle inscribed in the ellipse
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5. For constantsE1, . . . , En, E consider the maximum of

S = x1 ln x1 + · · · + xn ln xn

subject to the constraints

x1 + · · · + xn = N, E1x1 + · · · + Enxn = E.

Show that there is some constantµ such thatxi = A−1eµEi, where

A = N−1
(
eµE1 + · · · + eµEn

)
.


