
Math 208 Test III
Fall 2012

Name:
NU ID:
Section:
Group:
Instructor: Mitchel T. Keller

There are 6 questions on this exam on 3 pages (not counting this coverpage). Answer each question
in the space provided. If you need additional space, additional pages will be provided. The back
of pages will not be graded! Be sure to explain your answers, as answers that are not accompanied by
explanations/work may receive no credit. To receive full credit for a question, you must use at least one
complete sentence of explanation unless the question instructs otherwise. Answers not fully supported
by work will not receive full credit. Place your name, section, and group on each page. Any page missing
any of this information will not be graded.

You are to complete this exam completely alone, without the aid of notes or texts. You are allowed to
use one non-transmitting calculator. This means that you are not allowed to use cellular/mobile telephones,
tablets/iPads, notebook computers, or any other digital calculating device.

By signing on the line below, you acknowledge that you have read, understood, and adhered to these
instructions and the University of Nebraska-Lincoln Student Code of Conduct.

Student signature:

Question Points Score

1 6

2 12

3 8

4 17

5 8

6 14

Total: 65
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1. (6 points) Recall that the volume of a right circular cone of height h and with base radius r is πr2h/3.
Suppose that we have such a cone and its shape is changing such that the height is decreasing by 0.1 m/s
and the base radius is increasing at a rate of 0.2 m/s. Find the rate of change of the cone’s volume with
respect to time at the instant when the cone’s height is 4 m and its base radius is 3 m.

2. (12 points) A pop manufacturer is trying to increase profits by minimizing the amount of aluminum
used in the construction of their cans. Suppose the cans are made of solid aluminum in the shape of
right circular cylinders with flat tops and bottoms. The volume of a can must be 110π cm3. (You may
find it useful to recall that the volume of a right circular cylinder with base radius r and height h is
V = πr2h and the surface area of such a cylinder is 2πr2 +2πrh.)

Find r and h to minimize the amount of aluminum they use to manufacture a 110π cm3 can. (Solve via
any valid method, showing and explaining what you’re doing.)

3. (8 points) Find an equation of the plane tangent to the surface x2y+ exz + yz = 3 at the point (0,1,2).
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4. (a) (8 points) Find all critical points of f (x,y) = x3 −3x+ y2 −2y.

(b) (9 points) Classify each critical point of f as a local maximum, a local minimum, a saddle point,
or none of these.

5. Suppose that T = f (x,y, t), x = g(u,v), y = h(u), u = r(t), and v = s(t).

(a) (4 points) Draw a tree diagram showing the relationship between the quantities T , x, y, u, v, and t.
(No sentence explaining your diagram required.)

(b) (4 points) Use your tree diagram to find the rate of change of T with respect to t. Be sure to care-
fully distinguish between ∂ and d in your response. You do not need to give a sentence explaining
your answer.
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6. (14 points) Use the method of Lagrange multipliers to find the maximum and minimum values of
f (x,y) = 4x+6y on the circle with equation x2 + y2 = 13.
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