Mth 254 Lab
Partial Derivatives and Chain Rule

The following is a map with curves of the same elevation of a region in Orangerock National Park. We define the
altitude function A(x, y), as the altitude at a point x meters east and y meters north of the origin (“Start”). Estimate

A, (200,175) and A, (200,175).

(meters) &
1200 =g - —
== IINS==
—~——s 1/ /] \ s~ ——
N A s 2
gsl B TP I o
] _ // yd // ]
N / / / .»/ A A A A
600 A" ( \ / / / /
. \ Y b0 kol 73( BIE
NI\Y WAVANIN
I NG N \r <
300 ﬁ._\ 2% \‘k \\ \ N ‘\
NN AN NN
S SN\ S
== NN\ g T=EnsN NN
Start 2 300 600 . %00 1200 x (meters)

The following table of values is an excerpt from a table compiled by the National Weather Service. Let f(T, H) be the
perceived air temperature when the actual temperature is T and the relative humidity is H. Estimate f,, (94,70),

f; (94,70), f;(94,70) and f,; (94,70).
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3. Use the level curves of the function z = f(x, y) to decide the sign (positive, negative, or zero) of each of the following
partial derivatives at the point P. Assume the x and y axes are in the usual positions. These problems came from the
text so you might want to just choose a couple to work on.

a. f.(P) b. f,(P) c. f(P) d. f,(P) e. f,(P)
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4. Below are the graphs from class. Estimate the signs of f, (a,b), f (a,b), f,,(a,b), f (a,b)and f, (a,b).

Remember that the signs on f,, (@,b)and f, (a,b) determine the concavity in the x and y directions respectively.

In the example below, the graph of the function is concave down in both directions so the signs on
f(a,b)and f, (a,b)are both negative.
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5. Let z=arctan(x/y)and X = In(u—Vv)and y = u®v. Find— using the chain rule.



