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Extremely Exciting Extrema !

. 1. Examine each of the following functions of two independent variables for relative
extrema and saddle points:

2+2xy+y2+2x—3

2

(a) f(x,y)=2x
(B) f(x,5)=-5x% + 4xp -
(©) f(x,p)=2x2 +3p2 - 4x - 12p+ 13

+16x+ 10

(d) h(x,p)=x* - y* - 2x-4y- 4
() h(x,y) = x% - 3xy- y?

(f) gx.p)=x> - 3xp+ p3

2. Find three positive numbers x, y and z such that their sum is 30 and their product
is a maximum,

- 3. The sum of the length and the girth (perimeter of a rectangular cross section) of
packages carried by a delivery service is 108 inches. Find the dimensions of the
rectangular package of largest volume that may be sent.

L ooxt oyt ot 4
The volume of the ellipsoid PR ;2—+z_-z—=11s gzmbc/B

For fixed sum a+b+c, show that the ellipsoid of maximum volume is a sphere.

5. Show that the rectangular box of given volume and minimum surface area is a
cube.
6. Use the methodology discussed in lecture for optimizing functions of two

variables in order to find the shortest distance from the point (-1, 3, 2) to the plane
X-2y+z=4. [Note: In our studies of vectors, we were able to do the same

problem using vector projections).
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