Math 242 December 13, 2000
Final Exam Bruce Berndt

Numero deus impare gaudet {God in number odd rejoices.) Virgii

SHOW ALL WORK. INDICATE ALL REASONING.

(1} {6} a. If a and b are vectors such that a X b == 0, what can you say about
a and b7 Justify your answer.

b. Suppose that a X b = b X a. What can you say about a and b? Justify
yOUr answer.

c. Is the following statement true or false?
(axb)-a=0.

Justify your answer

{2} (10) a. Find a vector orthogonal to the plare containing the points P(2,0, -3),% "
Q{3,1,0}, and R(5,2,2).
b. Find the area of the triange PQR.



(3) (12) Find the equation of the plane that passes through the point (1,2,3)
and contains the lines e =3, y= 14+, and z=2 L.

{4) (8) Write the equation

P Y.

in {a) cylindrical coordinates; (b) spherical coordinates. In each case sim-
plify your answer as much as possible.




3

{5) (8) Sketch the surface y* = 227 + 32>, What are the traces of the curves in
the planes £ = k, y = k, and z = k, where k is an arbitrary constant.

(6) (15) Find the unit tangent vector, the unit normal vector, and the curvature
of the curve r{t} = tant i+ sint j + cost k at the point (0,0,1).




{7) (10) Find the equation of the tangent plane to
zu=eClny

at the point (3,1,0).

(8) (16) Let
2= f(z,y) = In(e? +¢°).
. Of of 8*f 8f &f
a. Find 3z’ «é;, 320y’ Bt and 5

b. i

z =sint and y == cosd,

use the chain rule to find

24
Bt

o*f

and '5?5' .

You do not have to simplify your answers,




(8) (12) a. Find the directional derivative of
w = f(ziy\rz) = 23 - zﬁy

at {1,6,2) in the direction 3i + 4j + 12k.
b. Find the maximal value of D, f(1,8,2).

{10) (13} Use the second derivative test to find all local maxima and minima for

flryy=evo v,




{11} {13) Use Lagrange multipliers to find three positive numbers z,y, and z
satisfying
z+y+z=1060

such that 2°y®2° is a maximum. Here a,b, and ¢ are positive numbers.
Thas, your answer will be in terms of a, b, and c.

(12) (12) Calculate

/ f e dA,
R

where R is the triangular region with vertices {0,0), (1,1), and (0, 1).




T

{13) {(13) Let f(z,y) be a continuous function defined over a region R bounded
by the lines y = z -+ 1,2 = 2,y = 8, and zy = 2. Indicate how you would
use iterated integrals in 2 ways to evaluate

f/};f(:z,y)dA.

In otherwords, set up the integral(s} first integrating with respect to «
and then with respect to y. Then repeat the process, infegrating first with
respect to y and then with respect to z.

{14) (13) Find the volume of the solid that lies within the sphere p = 2¢os ¢ but
above the cone ¢ = w /4.



(15} (13) Find the area of the planar tegion Inside the circle r = 4sin# and
outside the circle r = 2.

{16) (13) Find

/1]

where E is the volume in the first octant bounded by the cylinder y?+22 =1
and the plane ¢ 4y = 2,




{17} (13) Use a change of variables to evaluste the integral

where & is the region bounded by the steaight Hines

yozmal, g-z=t, siy=l, cpy=4
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