Name: Score: /8
Math 1321  Week 8 Lab Worksheet ~ Due Thursday 10/30

1. Partial Derivatives:
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(¢) (1 point) Show that u = z arctan " satisfies the Laplace’s equation 97 + 352 + 522



2. Directional Derivatives and Gradient Vector:
Suppose f(z,y) = 2* — zy + v*

(a) (1 point) Find all the directional derivatives at (1,1), i.e. Dyf(1,1), with u =
(cos o, sin ).

(b) (1 point) When does the directional derivative get to its maximum? its minimum?
When is the directional derivative 07



3. Wind-Chill The wind-chill index W is the perceived temperature when the actual
temperature is 7" and the wind speed is v so, we can write W = f(T,v).

(a) (2 points) The following table of values is an excerpt from Table 1 in Section 11.1.
Use the table to find a linear approximation to the wind-chill index function when T’
is near —15°C" and v is near 50km/h. [Hint: Analogous to the procedure similar to
Table 1 in Section 11.3 of your textbook, use the following table to find the partial
derivatives fr and f, first.]

(b) (1 point) Estimate the wind-chill index when the temperature is —17°C" and the
wind speed is 55km/h.



