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SM223 (Ehler) Performance Opportunity 3 29 October 2008
1. I f(x, v, z) = X’y - z, defines a given surface, consider the poinf (2,1, 4).

a. Find the equation of the tangent plane to the surface at the point.

b. Find the equation of the normal line to the surface at the point.
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2. Consider the function whose contour plot is shown below. z = f(x,y) = 36-2— + YT
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a. Find the gradient of z.

b. Evaluate the gradient at the point (-2, 3).

c. Sketch this gradient vector on the graph above at the point (-2, 3).

3. Sketch a contour plot forz = % withz=1,2and 3
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4. On a certain mountain, the elevation z above a point (x, y) in a horizontal xy-plane that lies at sea level is

z = 2000 — 2x* — 4y® feet. The positive x-axis points East, and the positive y-axis points North. A climber is at
the point ( -20, 5, 1100).

a. If the climber uses a compass reading to walk due West, will he or she begin to
ascend or descend?

b. If the climber uses a compass reading to walk Northeast, will he ascend or descend
and at what rate?

@ In what direction should the climber walk to travel a level path?

5. Ifz=4x% -2y + 7x%°, find:
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6. If z=xe¥ — ye*, find the directional derivative at the point (0, 0) in the direction < 4, -3 >.

7. a. Find the derivative(s) of the function z = 3x*y? ifx=t* andy =t

b. Find the derivative(s) of the function z = cos(x) sin(y) ifx=u—vandy = u?+ Vv’
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