Math 233 - Final Exam A Name \<eu
May 5, 2022 J

Score

Show all work to receive full credit. Each problem is worth 5 points—up to 2 points
for the answer and up to 3 points for the supporting work or explanation. Place your final
answer in the box provided. This test is due May 10.° You must work individually.

1. The planes defined by the equations
r+2y—-2z=3" and 2r+4y—42="7
are parallel. Find a point on the first plane and find the distance between the planes.
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3. Find two elevation angles that will enable a shell, fired from ground level with a
muzzle speed of 800 ft/sec, to hit a ground-level target 10,000 feet away. Write your
final answers in degrees. (Ignore air resistance and use g ~ 32 ft/sec?.)
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4. A wire is wrapped around an ellibtical steel tube so that the wire has the shape of the
graph of R
7(t) = 6cos(t) 7+ 2sin(t) 7+ Vtk, 0<t< 36,

where 7 is in centimeters. Set up the definite integral that gives the length of the wire.
Use technology to approximate the value of your integral.
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5. Nonlinear systems of equations are often solved numerically by “linearizing” the equa
tions. Suppose you want to solve the system

fl@y) =2 +2y°-9=0 g(z,y) =32y -1y —4=0.

Find the linearization of each function at (z,y) = (-1.2,2.5).
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6. Evaluate the iterated integral by first reversing the order of integration. Do not use
technology to evaluate the integral.
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7. Convert the iterated integral to an equivalent integral in cylindrical coordinates. Then
use technology to evaluate the integral.
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8. A solid lies in the 1st octant bounded by the surface y = 9 — z? (where z > 0) and

the planes y = 0, z = 0, and z = 1. Its density at the point (z,y, z) is given by

p(z,y,2) = 1+zyz. Set up the iterated integral that gives the mass of the solid. Then

use technology to evaluate the integral. =3 5=O\—x* r 2=\
I -

E-ANS . [ \
CQM\L)S ov /l\‘a\ a MAS& = \1 \1 (\-\-X%E> d\%
F ' -
P ST P o o Ay ox
S/ Q,\M,\U&S?%—'A‘L“ 1=0 '
_ 387
RN TS S R
. =\4e.375
%x=0 '
3 rad r
L, . 387
L (l+xyz)dzd dx = —
L Jo N J 8




