MatH 140. TeEsT 3 A (FALL 2004

. HARVEY).

. Find the solution to this system of equations:

—x + 2y =20
3z —y =10

. Find all solutions to the system of equations:

?+y?—2y=0

. Graph the solution set of the system of inequalities:

y—3x <0
y—x >0
r+y<4

Be sure to label all corner points.

. Consider the following dependent system. Write the augmented matrix and use matrix row reduction
to find the solution set of this system. Show your work (no calculator).

T+y+z=95
2r4+y—32=2
—r+y+9z=11

. Find the maximum value of the objective function z = 6z +y
inequalities:

x>0

r+y<2

2v 4+ 4y > 5

. Compute the inverse of the matrix

I
—_ O
—_ = O
—= O N

Show your work (no calculator).

¢ )

. Perform the matrix arithmetic:

on the region satisfying the following



8. Perform the matrix multiplication:

r 1 1 2 1 2
3 1 -1 r 1 =z
01 =z 1 2 3

M =

NGRS ]
W =
L

What are the minors Mszy, M3 and Ms3? What are the cofactors Asy, Asze and Asz3? What is the

determinant of M?
2 x
u=(25)

For which values of z is the matrix M not invertible?

10.

SOLUTIONS.

= y=3r—-10 = —z+23x—-10)=20 = =38
— y=3(8)—10=14 sol: (8,14)

2. Subtract the first equation from the second:
y=1 = y=1/2
24yt =1 = r=1-192 = z=+1-(1/2)2 = £V3/2
31
solutions: (if )

272
A y:3x y=X

(1.3)
(2.2)

xty=4

A
\ 4

(0,0)
4




Intersections: y =3z andx+y=4 — =1, y=3. y=zandax+y=4 — =2, y=2.

[ e

4.
1 1 1 5 1 1 1 5 1 1 1 5
o 1 _g o | z2ru—rr oy e o | 2srionr (o0 0 o o) Sl
11 9 11) ™I \g 2 10 16 00 0 0
sol: z =t y=28—5t x=5—t—(8—5t)=—-3+4t
5.
A
(0,2)
~
(0,5/4)
(3/2,12)
Corners are located at (0,2), (0,5/4) and (3/2,1/2).
2(0,2) =2 2(0,5/4) = 5/4 2(3/2,1/2) = 19/2
The maximum occurs at (3/2,1/2).
6.
1 021 0 0 1 0 2 1 0O 1 0 21 0 O
0100 1 0of = g1 o o 1o 22 1o 1001 0
1 110 0 1 01 -1 -1 0 1 00111 -1
1 0 0 -1 -2 2 1 00 -1 -2 =2
I g 1 0 0 1 o] 22l 10 0 1 0
o0 -1 -1 -1 1 oo01 1 1 -1
The inverse is
-1 -2 2
0 1 0
1 1 -1
7.
(-5 1
~\-5 8
8.

3r+1 x+3 3x+3
=\| 5+x 2 3+x
2x 142z 4z

O =
S Ot =
S 0o Ut



1 1 2 1 2 1
M31—<1 2> M32—<4 2> M33—<4 1>

11 2 1

An = (=)™ 1 2 4 2

=-2

‘ =1 Agy = (—1)312

‘ =0 Agz = (—1)*3

2 1
41
— det(M)=2-1+3-0+1-(-2)=0

det(M)=0 = 6—-2>=0 = z==4V6



