M272/275-001
October 4, 1999 TEST #2  Name

This test consists of 4 pages, all different and none intentionally left
blank.

Take a minute right now to ensure that you have all 4 of these pages.
In order to receive credit for your answers, you must show your work!!

1. (5 points) Convert the rectangular coordinate point (2,—2,2) first into cylindrical
coordinates and then into spherical coordinates.

2. (10 points) Draw a contour map of f(z,y) = i—:f; showing level curves for f(x,y) =

-3,-1, 0, 1, and 3. What can you conclude about  lim  f(z,y)?
(z,y)—(0,0)
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3. (9 points for each part) Let z = f(z,y) = z° — bzy.

(a) Suppose z = 2cos(t) and y = sin(t). Use the chain rule to find dz/dt when t = 0.

(b) Find V£(1,2)

(c) Suppose @ = ?5;4- %j Find Dzf(1,2), the directional derivative of f in the
direction of .

(d) Show that the only critical point of f is at (0,0). Is this a local extremum for 2?7
If so, is it a maximum or a minimum?
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4. (10 points for each part) Let f(z,y) = \/zev.

(a) Find the equation of the tangent plane to the graph of f at the point (1,0).

(b) Use the tangent plane to approximate f(0.99,0.02)

5. (9 points) Let f(z,y) = Y Find a unit vector @ for which Dzf(2,3)=0
T4y
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6. (10 points) Find equations of the normal line to the level surface z3y* + zyz = 10 at
the point (2,1,2)

7. (10 points) Show that the following limit does not exist.

. Ty
1m _—
(2.9)—(0,0) 22 + 2y



