MAT 203-G11 Test 2 Take-Home — Spring, 2016 Name KeY
Covers Chapter 14 55 Points — 25% of Test 2 Grade

Please, everyone follow the homework drill, except fer folding. Plus EXTRA neatness and EXTRA space for max/

points.

1. Answer one of the following:

cos(a)
a. (5pts) Find f,and /, if f(r,0)= [z(x’e™)ax.

sin(r)

b. (5 pts) Find the 1% partials, f, and f,, for f (x, )= y_f £ arctan( ¢ ) d&. FTC I with Product Rule!
0

2. (5 pts) Use implicit differentiation to find —gi and g—z for the equation: yz+ yIn(x)=z"..
X A4

3. Let f(x,y)=x*—y* +25.

a. (0 pts) Find an equation of the tangent plane to f (x,y) at the
point (1, 1, 25). Get z all by itself in that equation, and you’ll
have the linearization, z = L(x, y), that will give us the tangent
plane approximations we ask for, next! :0)

b. (0 pts) Use your previous answer to approximate f (1.2,1) and

f(1,1.2). If you drew a blank on part ‘a’, make one up, as long
as it contains (1,1,25) and it’s not horizontal or vertical.

c. (0 pts) Find the actual values of £(1.2,1) and f(1,1.2).

d. (5pts) Find Az for the change in z, from f(1,1)=25 to f(1.2, 1) and then for the change in z from
F(1,1)=25 to f(1,1.2). So you’ll have two answers, right?

e. (5pts) Find the differential approximations, dz , to estimate the two answers in ‘d’ that you found,
directly. Your answers to ‘b> and f(1,1)= 25 should come in, handy, here. Or just write the differential
and plug in the relevant values of dx and dy in each expression. But you already have enough pieces to
just subtract to the answer. Again, you’ll have two answers.

f. (5 pts) Which one of your answers in ‘¢’ was an over-estimate, and which the under-estimate? Explain
why, preferably using traces of the planes x = k and y = k in your reasoning. The picture can also be
useful in your discussion.

4. Suppose the function f(x,y)=x*+4y* =50 describes an elliptical sinkhole in the middle of downtown

Greeley (Pick your least favorite business.).

a. (0 pts) What is the gradient at the point (2,3,-10)?
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b. (0 pts) What is the directional derivative D, in the direction of u = (2,1) ?

c. (5pts) Find a vector that points in the direction you would walk from the point (2,3,-10) in order to
stay on the z=—10 contour (level curve).
d. (5 pts) Sketch the z=-10 contour/level curve/intersection of z = -10 with the surface..
5. (5pts) Find the distance from the point (3, 3, 20) to the plane 2x+2y -z =9.
6. (5pts) Find the point on the plane 2x+2y —z =9 that’s closest to (3, 3, 20).

324~

-10 ‘?Xu
-5
g 4

7. (5pts) Just in case you wanted to show me your triangle play, or you happen

to have the derivative of arccos(x) handy, or can remember it:

Find the 1% partials, f, and f,, for f(x,y)= arctan(x”y” ).

-48
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