Chapter 9.2 Homework Answer

Exercises 1-7 Linear Systems Solve the system of equations by expressing it in terms of a

matrix, and then complete row reduction to achieve echelon form.

1. x—3y =5
Ix+y =35
Solution:
1 3 5 | 3 5
- Perform 3)E; + Ry = R,
3015 (}122l11<}m
FromB;, 10v= — 10, y= — 1. FromR;.x —3v =0, x=3v+3=3(-1)+5=12.
Therefore. the solution 1s givenbyx = 2. vy = — 1
2. bx— 12y =7
4x — By = —5
Solution:
(12 —-24 14
Perform 2R; -+ Ry ( — 3)B; + Ry and Ry + Ry —+ R 0 0 29| FromR, 0-x+0-v=29
There are no numbers x, v that will satisfy this equat:ion.- The system is inconsistent.




3.

rx+2y+z =3
—3x+ 4z =35
=3y + 2z =1
Answer:
—_ 3 .1 - _ 15
_T—ﬁ._'l T T
Solution:

In matrix form the given system becomes

[N R ]

[ N

[
L

1 21 3}
3 0 4 5. Eliminate x in R
0 -3 2 1J
- 1 2 1 3
p s 0 -3 2 1
2B,+E:;—E
: 0 11 16

MNow by back-substitution we getz = 16/11, v = 7/11, and x = 3/11.

x+2y+tz=1

—2x+ vy — 2z =-2

—x+ 8y —z=12

Solution:

In matrix form the given system becomes

1 2 11
5 00
0 10 0 3

— Pd =

2
1
8

[d =

=

2R1+ Ry — RoRg +Rs — Rg

[

. From B, 3v = 0, and from B3, 10y = 3. We gat no solution since there is no

number vy that satisfies 5v = 0 and 10y = 3. The system 1s inconsistent.




x+ v+ 3z

v —4; = —4
—x+2y+2: =12
Answer:
- 4 . _ 1 _ _
X = ;,_'L—;-;.—{J

Solution:

1 1 3 1
In matrix form the given system becomes { i 0 4 4 ] . Elimunate x from R; and RB;.
1 2 2 2
[ 1 1 3 1 ] [ 1 1 3 1 —I Now by back-substitution
T 3 —13 —-1| Ry+R;—Ry; |0 -3 —13 —1!. wegetz=0.yv=1/3,
' 0o 3 5 1] 0 0 -8 0] adx=-4/3
v+ 4y — 4z = —1
6x — 2y — 2; = -2
y— 3z = -3
Solution:
[3 4 4 1 -‘
In matrix form the given system becomes | 6 2 2 2 1. Eliminate x in B
I 0 1 3 3 J
3 4 4 1 _ 4 4 4 1
R, 2R —Ry (0 —10 6 0| 2% —lo 1 -3 -3
0 1 3 3 T 0 0 24 30
FromB,, — 24z = 30,z=3024 =534 FromPB; v=3z—3=3(54) -3 =34
Thenfrom Py 3x+4dv—dz= — 1. x=(—-3+3—-1)V3i=1/3




7.

2x —y— 3z
x+ y+ 5z
3x + 2z

Solution:

First perform R

R, +R; =R,

Tt [t =

— R; to get

Lad Pl =
—

5 2 1 1 5 2
—2B;+P;—R-

31 HR-Re g 3 g3 g
—iR;+R.—R.

S RemRs 1y 3 13 -3

E: represents the equation Ox + Oy + 0z = 0. Therefore the
system 15 dependent and has infinitely many solutions. If

z=k theny = (—13k+ 3)/3. and from R;. x = (3 — 2k)/3.




