


3. (14 pts.) Give an equation of the tangent plane to the surface

xy + yz2 + zx = −1

at the point (1, 0,−1).

4. The temperature at a point (x, y) is given by

T =
y

1 + x2
+ z2.

(a) (10 pts.) Compute the directional derivative of temperature at
the point (2, 1, 1) in the direction towards (3,2,1).

(b) (6 pts.) At the point (2, 1, 1), in what direction should you travel
in order to get the fastest increase in temperature?
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5. (28 pts. – 14 pts. each) Evaluate the following integrals by first following
the suggestions.

(a)

∫ 3

0

∫ 9

x2

x cos(y2) dy dx (Reverse the order of integration.)

(b)

∫ 3

0

∫ √
9−x2

0

√
(10− x2 − y2) dy dx (Use a different coordinate

system.)
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6. (16 pts.) Find the maximum of the function f(x, y, z) = 8x − 4z,
subject to the constraint that x2 + 10y2 + z2 = 5
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