MATH 241 (Section 502) University of South Carolina

Prof. Meade Fall 2010
Exara 2 Name: Ke\,/
29 October 2010 SS # (last 4 digits):
Instructions:
1. There are a total of 7 problems (not counting the Extra Credit problem).
2. No electronic or other inanimate objects can be used during this exam. All questions have
been designed with this in mind and should not involve unreasonable manual calculations.
3. Be sure you answer the questions that are asked.
4. Copy your final answer to each question to the back of this page.
5. You must show all of vour work to receive full credit for a correct answer. Correct answers
with no supporting work will be eligible for at most half-credit.
6. Your answers must be clearly labeled and written legibly on additional sheets of paper (that
I will provide). Be sure to put your name on each sheet, include the question number for all
work, and staple all pages — in order — to this page when you turn in your completed test.
7. Check your work. If I see clear evidence that you checked your answer (when possible) and

vou clearly indicate that your answer is incorrect, you will be eligible for more points than if
you had not checked your work.

Problem Points Score

1 12

2 12

3 12

4 12

5 10

6 16

7 26
Extra Credit 10
Total 100

Happy Halloween!




1. (12 points) Find each limit, or explain why it does not exist.
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2. (12 points) Find the equation of the ta.ngent plane to z = 322 — % + 2r at (1,-2,1).
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3. (12 pomtsj. Fmd the points on ‘the hyperboiola z= + 4y? — 22 = Iwhere thé tangent plane is
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5. (12 points) Find the maximum rate of change of f(z,y) = z?y + /¥ at the point (2,1). In
what direction does it occur? direchon. G (?. 1) == <4 r«,h_>
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6. (14 pomts) The rectangular box w1thout a lid with maximum volume is to be made from
12 m? of cardboard.

(a) Formulate this as a constrained optimization problem that can be solved by Lagrange
multipliers. (347" =My z
3.4 Sy x2edyz =1L
(b) Find, but do not solve, the system of equations that arises from the appgmatlon of La-

grange multipliers to the problem found in (a). DV=AVs N =2 (ye 2)
X& = A ( x+ 2 2)
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7. (26 pomts) Let flzy) = S,Ey — z%y? — zy® and let D be the closed trlaug}au reglon\f n the
plane with vertices (0, 1), (7,1), and (0, 8).
HINT: f(z,y) = z?’(8 — z — y), f(%, 1) =% £(0,4) = f(Z.2) =0, and the solution to
2z+y=8,2x+3y=106iszx =2, y=4.

(a) Why does the function f have a maximum value and a minimum value ortD? (This
wer \\I] be one or two sentences, no formulas or equa.tmns ) Bocouwie + T en conhivrinaoug

(b) Fin crltlcal points ofﬁf" D%Ll%f(attempt o clas s&y fﬂé crlta&?f pomts
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Find the maximum and minimum values of f on D. At wh pomts are’ these extréme
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tra Credit (10 pomts) Let 2=y + ze¥/*. Show that mg + yé) =Ty -+ z 2 ) i q min@ w0, x=7. 4+, 1120,

g-f =14—e +x¢~ (/) x%&‘"‘i%" (\1+e P%/s‘ /’)4‘7()“ - )

2_2 = x ixe (L ) = Axy 4 x€
= Xy + 2.




