2.2 (page 84)

11. 2 3 1|7
1 1 -1]1
2 2 -3|-4

18. 1 3|3
2 5| 4| R

19. (@ 1 -3 4|3

Ry =3n +n

29. (a) x+2z=-1
y—4z=-2
0= 0

32. (a) X +2x,+4x, =1
Xy =Xy +2x,= 2
x+3x,=0

x, =2

6| ———>

Ry ==2r+n

1

—2(1)+2

-3

-3

3

2
3(1)-3 3(=3)+3 3(4)+4[33)+6| [0 -6 16|15

(b)

(b)

-3 -3 1 -3]-3
2()+2 “2(=3)+(=5)| 2(=3)+(-4)| [0 1] 2

-3 4 3
—2(=3)=5 -24)+6|-2(3)+6
3 4 6
403
210
416
-3 4 3 1 -3 413
-5 6 6 |=|2 -5 616

The system is consistent.
The solution is x = -4, y = 0 or (-4, 0).

The system is consistent and has an infinite
number of solutions. The solutions are:
x=-2z—1,y=4z—-2 where z is any real
number.

The system is consistent.
To find the solution start with x4 = -2 and back-
substitute.
X3=-3x4 =-3(-2)=6
Xp=-2X4+x3+2=-2(-2)+6+2=12
x1=—4x;—2x,+ 1 =-4(6) - 2(12) + 1 =47
or (47,12, 6,-2)



40,

43.

47.

53.

Write the system as

3 27 1 113 1 1|3 1 1|3
Interchange Ry, =-3r+n R,=-r, >
1 1|3 Mmechnee T35 |7 0 -1|-2 0 1|2

x+y=3

y=2
Back-substitute 2 for y in the first equation givingx+2 =3, orx = 1.
The solution of the system of equationsisx=1 and y =2 or (1, 2).

The row-echelon form of the system is {

Write the system as

2 36 303 _
1 2 = _6r - >

6 —9 10 Ry =—n Ry=~6r+n
2 6 -9 110 0 0 [-8

—_
N | W

The system is inconsistent.

Write the system as

2 614 1 3|2 1 312
— T e ra——
5 15110 Ry=>n 5 15110 C 0 010

This system has an infinite number of solutions. They are x = 2 — 3y, where y is any real number,

or written as ordered pairs {(x, y)|x =-3y+2, y any real number} .

Write the system as

2 1 1716 1 -1 -1|-3 I -1 -1|-3

I -1 -1 _3 Interchange 2 1 1 6 Ry=-2r+n 0 3 3 12

3 1 2 7 rows 1 and 2 3 1 2 7 Ry=-3n+n O 4 5 16
1 -1 -1|-3 1 -1 -1|-3

—)0 1 1 |4 |——F——|0 1 1] 4

1 Ry=—4n +n

10 4 516 0 0 1]0

The row echelon form of the system of equations is
x=y+z-3 (1)
y=-z+4 (2)
z=0 3)
Back-substitute 0 for z in (2) to get y = 4.
Then back-substitute z =0 and y = 4 in equation (1),to getx=4+0-3 = 1.

The solution of the system of equations is x = 1, y = 4, and z = 0 or written as an ordered triple,
(1,4,0).



56.  Write the system as

2 -1 —-1|-5 1 1 1] 2 1 1 1] 2
1 1 L2 ~Tnterchangs 2 -1 -1|-5 W{O -3 -3]-9
1 2 2| 5| m™wmz |1 2 2| 5| B=mn 0 1 1] 3

1 1 1] 2 11 1|2

a0 1 1| 3|0 1 13

rows 2 and 3 0 _3 _3 _9 O 0 0 ()

The row echelon form of the system of equations is

x=—-y—-z+2 (1
y=-2z+43 (2)

This system has an infinite number of solutions. Back-substitute y = —z + 3 in equation (1), to get
x=—(z+3)—z+2=z-3—-z+2=-1.

The solution of the system of equations is x =— 1 and y = —z + 3, where z is any real number.



