29

BT kB 102 B F AR YLIB A 2 KK A

AR EREIRER

$XAM: 3A108 (ZMA) $H28

FE. TRHE
AEAEE 6 KH 1 A

. Determine if each of the following set of vectors is
linearly independent or dependent? Give reasons for
your answers.

(a) (5 points) (1,-1,1),(1,1,-1),(-1,1,1), and
(0,1,0).
(b) (5 points) (1,2,3),(2,3,0),(1,0,0).
. Consider the following system of equations:
1 + 49 — 223 + 824 = 12,
To — Tx3 + 224 = —4,
3z3 + 94 = —15,
T3 + 324 = —5.

(1)

Apply the fundamental theorem of linear systems
and Gauss elimination to determine

(a) (5 points) Does a solution exist? Why?

(b) (5 points) Is the solution unique? Why?

(c) (5 points) Obtain all solution(s).

. Given the function f(z,y,2) = %y — 2zy + 4yz and

the point P : (1,2,-1).

(a) (10 points) Find the directional derivative of f
in the direction a = (0, —2,0) at the point P.

(b) (10 points) Determine the direction of maxi-
mum increase in the function f at the point

P.
. Let the matrix D = P~1AP, where

6 0 0 2 0 3
D=0 4 0| andP=1[0 1 0|. (2
00 -3 305

(a) (10 points) What are the eigenvalues of the
matrix A3.

(b) (10 points) Find all the correspond eigenvec-
tors of the matrix A3. '

. (15 points) Use TWO different methods to solve the
following first-order initial value problem

Ly =3 O
. In an oil refinery, a storage tank contains 2000 gal of
gasoline that initially has 100 1b of an additive dis-
solved in it. In preparation for winter weather, gaso-
line containing 2 1b of additive per gallon is pumped
into the tank at a rate of 40 gal/min. The well-mixed
solution is pumped out at a rate of 45 gal/min (See
Figure 1).

(a) (10 points) Write down the differential equa-
tion that describes the process. Let y be the
amount (in pounds) of additive in the tank, and
V be the number of gallons of gasoline and ad-
ditive in solution in the tank at time ¢ (min),
respectively.

(b) (10 points) How much of the additive is in the
tank 20 min after the pumping process begins?

~£). 40 gal/min containing 2 Ib/gal

-}, 45 gal/min containing % Ib/gal

Figure 1: The storage tank in Example 6 mixes in-
put liquid with stored liquid to produce an output
liquid
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