SM223 - Calculus III with Optimization Fall 2012

Asst. Prof. Nelson Uhan

Lesson 21. Partial Derivatives, continued

Do as many as you can! Problems 1-5 are from the homework assigned today.

Problem 1. Let f(x, y) = arctan(y/x). Find f,(2,3).

— 2 Bind £,(2,1,-1).

Problem 2. Let f(x,y,z) = o
X+y+z

(Partial derivatives of functions of 3 or more variables are found the same way: regard all but one variable as
constant, and take the derivative with respect to the remaining variable.)

Problem 3. Find all the second partial derivatives of f(x, y) = arctan lx Ty

Problem 4. Use the table of values of f(x, y) to estimate the values of f,(3,2), fx(3,2.2) and f,(3.2).

N % 1.8 2.0 2
2.5 12.5 10.2 9.3
3.0 18.1 17.5 15.9
3.5 20.0 22.4 26.1

Problem 5. Level curves are shown for a function f. Determine whether the following partial derivatives are
(@) fx

positive or negative at the point P.
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Problem 6. Let f(x, y,z) = \/sin® x + sin” y + sin® z. Find £,(0, 0, 77/4).

Problem 7. Let f(x, y) = cos(x?y). Verify that Clairaut’s theorem holds: fyy = fx-

Problem 8. Let f(x, y) = x*y* - x’y. Find fyxx and fyx.



