18.02 Practice Problems for Exam 2 (75 mins; Exam 2 is 50 mins.)

1. (20) For the function w = y(1 + ) + sin(zy),
a) Write an approximate formula showing how Aw depends on Az and Ay, at the point (0,1) .
b) At the point (0,1), is w more sensitive to z or y? (give reason)
d . . . . .
c¢) Find the directional derivative d_w at the point (0, 1) in the direction of the vector 3i —4j.
s

d) Starting at the point (0, 1), what is the minimal distance you could travel to increase the value of
w by .27 (show work or indicate reasoning)
2. (15) Level curves for w = f(z,y) are shown; u is a unit distance.
dw

a) At P, draw in the vector (Vf)p. b) At Q, estimate (E)
¢) Mark a point R where f(R)=3 and w, = 0. -

3. (25) A wooden rectangular drawer with a capacity of one cubic foot is to be constructed. The wood
costs $1/sq.ft. for the bottom and the back, $2/sq.ft. for the two sides, and $3/sq.ft. for the front; there
is no top. Let x be the end width, y the side width, and z the height, and C the total cost. What values
for z,y, z minimize the total cost?

a) Show this leads to minimizing C ==y + 2/z +4/y .

b) Find the minimizing values for z,y, z .

c) Use the second derivative test to show it is actually a minimum.

d) Give one of the equations for the Lagrange multiplier method, and use it to determine the value of
the multiplier A corresponding to the minimum.

4. (10) Where does the tangent plane to z*+2y*+32* = 12 at the point (1,2, —1) intersect the y-axis?

5. (15) Let w = w(z,y), and let r, 0 be the usual polar coordinates.

Jdw w .
a) Express — and — in terms of w,,w,,r and 6.

ar a0

b) Vw =21 +3j at (1,1); evaluate (f‘)a_w and 68—1; at this point.
. 7‘

6. (15) Let w = xy + zz + yz, where the variables z,y, z are not independent, but constrained by a
4 w .
relation y = f(z,z). Express (B_y in terms of z,y,z and the formal partial derivatives f, and f..

-4
You can use either method: the chain rule or differentials.

7. (10) Find the volume of the region in space lying under the graph of z = 22 432 and over the triangle
in the zy-plane having vertices at (0,0), (1,0), (0,1).

8. (20) Let R be the upper half of the circular disc of radius a centered at the origin. Express the

average distance of a point in R from the z-axis by an iterated integral in
(a) rectangular coordinates (b) polar coordinates (c) evaluate the two integrals

1 gl
dy dz
9. (10) Evaluate f f ——— by changing the order of integration.
0 Jx y/ 1+ y2 ° 5

10. (15) Using polar coordinates and taking density § = 1,

a) set up an iterated integral giving the moment of inertia about the y-axis
of the pictured shaded semicircular region R of radius a. Don’t evaluate it.
b) Calculate the moment of inertia about the y-axis of the entire circular disc.

Definite integral formulas:

1o

T ) n— 1) 1, n odd integer > 3;
/ sin"xdr = [ cos" zdr = _(r Il )_Au T { l )Tl " 253 nll =n(n-2)(n—4)---
A X nll 7/2, n even integer > 2;
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