Math 2720 Multivariable Calculus, Term Exam 2, November 9, 2011
Examiner: A. Prymak, exam duration: 50 minutes, total value of all questions: 50 points.
No calculators or other aids permitted.
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1 [12 pts]. Let f(z,y) = tan(—zy) + log,(z?)e® + €.

(a) Find the directional derivative of f at the point (2,0) in the direction of the point (1,-1).
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(b) What is the largest possible value of a directional derivative of f at (2,0)?
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2 [9 pts]. Let f = f(z,y) be differentiable function satisfying
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Prove that after the change of variables = r cos, y = rsinf, this function satisfies
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3 [4 pts]. Does there exist a function f(z,y) with partial derivatives fz(z,y) = 2zy + 4y* and

fy(z,y) = 2% — 8yz? Justify your answer.
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4 [11 pts]. Evaluate each of the following limits or explain why it does not exist.
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5 [14 pts]. Use Lagrange multipliers to find the absolute minimum and maximum values of

f(z,y) = 2 + y® subject to the constraint 2+ =4.
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integers m, n such that the limit
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[BONUS, 5 pts]. (Only significant progress will be marked.) Find all values of positive
1 ——— does not exist.
(z,y)—(0,0) 2 + y
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