MA 225 : Exam 2A October 31, 2007

1. (21 points) Let f(z,y) = €**¥ sin 3z. Calculate:

(a) the partial derivative g—f
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(¢) A vector T that is tangent to the level set of f at the point ( 71-8 O)
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2. (18 points) The following curves are level sets of a function f(z, y) corresponding to

levels 2, 4, 6, 8, and 10, Lre ?‘V‘B“\
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For each derivative at the point P shown, indicate if it is most likely positive or
negative, and provide a brief justification for your answer. You will not receive any
credit unless you provide a valid justification.
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(a) Is a—i positive or negative at P7 Why?
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(b) Is ?Tf positive or negative at P? Why?
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(c) Is 8—J; positive or negative at P? Why?
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3. (18 points) The length /, width w, and height k of a rectangular box are changing with
time ¢.

(a) State the version of the Chain Rule that specifies how the volume v of the box
changes with time.
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(b) At a given instant tp, | =2 m, w =1 m, and h = 3 m. Also, at the same instant,
[ is increasing at a rate of 2 m/s, w is increasing at a rate of 3 m/s, and h is
decreasing at a rate of 2 m/s. At what rate is the volume of the box changing at
time o7
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4. (20 points) Find the average value of the function f(z,y) = 4zye*’¥ over the rectangle

R={(z,5)|0<z<2 0<y<3}
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5. (20 points) Find the point(s) on the surface 2 + y?> — 22 = 2 that are closest to the
point (2, 3,0).
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