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Fall *10/MAT 309/Worksheet 3 Name: - AuFiou Show all your work.

1. (20pts) An unfor Lunate twist of events finds vou near the bottom of a snake pit described
by the surface z = T—i—y— 10. You are at point (2, 3, —8) and there is a caucus of rattlesnakes
around the point (0,0, —10). You wish to move away from the snakes by taking the path of
steepest ascent. Note that this is really a two-dimensional problem. Let f(r, ) = :‘2 +L£—10.
a) Draw the level curves of f for levels ¢ = —9, -8, -6, —1.

b) From point (2, 3), in which direction should you start going to achieve the greatest increase
of f? Using the level curves you drew in a), draw an approximate path that always goes in
the direction of greatest increase (this is the projection of your escape path to the xy plane).
¢) Show that the path given by c(t) = (249, 3t*) is such a path, that is, show that for every ¢,

/() is parallel to V f(c(?)).
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2. (20pts) Let x = rcosf, y = rsinf and let f(x,y) be a function. Express ?,‘-ﬁé, ai:a'r‘r and

g—:{ in terms of r, @ and first and second partial derivatives of f by = and y. It’s best if you
do this on a separate sheet of paper, mwahahahahaha....

3. (20pts) Among all quadrangles inscribed in the unit circle whose one side is a diameter,
find the one with the greatest area. Do it as follows:

a) Express the area 4 of the quadrangle as a function of angles a and §.

b) Determine the restrictions on a and J — this gives you the domain.

¢) Find the maximum of A over the domain in the usual way.
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