0-5 Systems of Linear Equations and Inequalities

Solve each system of equations by graphing. x+y=-2
y=>5x=-2 3.
| Ix-y=10
y==2x+5
SOLUTION:

SOLUTION: Solve each equation fory.

Graph each equation in the system. X+ y=-2 3x—-y=10
p=—x-2 —yv==3x+10
y=—x-12 y=3x-10

Then graph each equation.
HIUNEEF
% le— = 1u;|
r h| B\
. FiN
The lines intersect at the point (1, 3). This ordered () X
pair is the solution of the system. v/ jj
(x4 y=-2 (2, —4)
CHECK
y=3x-2 y==2x+3
3=3=-2 3==2(1)+5 The lines intersect at the point (2, —4). This ordered
j=5-2 3=-2+5 pair is the solution of the system.
3=3 3=3
CHECK
x+y==2 Jx=y=10
2. 7T 24(-4)=-2  32)-(49=10
T y=05x+1 - i %
-2==2 6+4=10
SOLUTION: 10=10

Graph each equation in the system.

HEER ) t"‘ '3}
hy-ﬂ§x+l .

e

(o] X
'—H:_].-'=2.:r- 5t

Wy

The lines intersect at the point (4, 3). This ordered
pair is the solution of the system.

CHECK

y=2x-5 y=0.5x+]
3I=2{4)-5 3=0.5(4)+1
3=8-5 3=2+1
3=3 3=3
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0-5 Systems of Linear Equations and Inequalities

4. Y= =3 5. Jy=4x+06
2x=% 2y=x-1
SOLUTION: SOLUTION:
Solve each equation fory. Solve each equation fory.
y=-3 2v=8 Iy=4x+6 2y=x-1
x=4 G 1 1
V=—X+— yp=—X——
EE 3 o 2
Then graph each equation. 4
Yi | 14 'VZTHE
2x=85
Then graph each equation.
5 - HERERIF.
jy='—3 Eﬂyndxrﬁ_ 4
-~ /
] 4 'TI\T X
Ef IE}* = K- ‘I]—
The lines intersect at the point (4, —3). This ordered / {,—31- —i?]

pair is the solution of the system.

The lines intersect at the point (-3, —2). This ordered

CHECK
y=-3 2x=8 pair is the solution of the system.
-3=-3  2(4)=%§
- CHECK
B Jr=4x+6 2y=x-1
H-2)=4-3)+6 2(=2)==3~=1
—6==12+6 —4=-3-]
=l —d==d
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0-5 Systems of Linear Equations and Inequalities

6 x=3 Use substitution to solve each system of
" dx+51p=20 equations.
' 7 S5x—y=16
SOLUTION: " 2x+3y=3
Solve 4x + 5y =20 fory.
SOLUTION:
dx+5y=20 To solve the system by substitution, first solve one
T equation for x ory. In this case, y is easiest to solve
Sy==d4x 420 . . .
) . for in the first equation.
T P Sx—y=16
2 o —y==3x+16
4 :
y===x+4 y=3x-16

Then substitute this expression fory into the other

Then graph each equation. equation and solve for x.

o e
l! i ] [ I 2x+3y=3
Tdx+ Sy= 20 A 2
= .:,.-' — E.T*J(J.\—lﬁ}zj
= Xm3 2x+15x—48=3
1

\\\ ]?.\'—43_3
= 17x=51

(5,0 X ;
11 Y 1% x=3

Substitute this value for x into the equation you

The lines intersect at the point (5, 0). This ordered ¢
point (S, 0) solved fory to find the value of y.

pair is the solution of the system.

y=5x=16
CHECK =5(3)-16
x=3 dx+5y=20 ==
S5=5 3+ 5=20
20 = 20 The solution is (3, —1).
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0-5 Systems of Linear Equations and Inequalities

2. Jx-5y=-38 9. y==06 _ x
x+2y=1 x=40+y
SOLUTION: SOLUTION:
To solve the system by substitution, first solve one To solve the system by substitution, substitute the
equation for x ory. In this case, x is easiest to solve expression given fory into the other equation and
for in the second equation. solve for x.
x+2y=1 x=d35+y
r==2y+I| x=45+(6-x)
x=105-x
Then substitute this expression for x into the other =105
equation and solve fory. -
3x-5y=-8 i )
U1 51 = - . . . . .
¥+l “ » Substitute this value for x into the first equation to
6y+3-5y=-38 find the value ofy.
lly+3=-8 y=b6-x
1ly=-11 =6-5.25
y=1 =0.75
Substitute this value fory into the equation you The solution is (5.25, 0.75).
solved for x to find the value of y. 4
. 1T X=ay 8
x==2y+l 10.
DY o P = -
= _2(1) +1 = il
=—1 SOLUTION:
o To solve the system by substitution, substitute the
The solution is (-1, 1). expression given for x into the other equation and
solve fory.
2x=y=-17
22y =8)=y==7
dy=16=y==7
Jy=16=-7
Jy=9
y=3

Substitute this value fory into the first equation to
find the value of x.
x=2y-8

=2(3)-3

e

The solution is (-2, 3).

eSolutions Manual - Powered by Cognero Page 4



0-5 Systems of Linear Equations and Inequalities

SOLUTION:

To solve the system by substitution, first solve one
equation for x ory. In this case, x is easiest to solve

for in the second equation.

x+3=2y

PR F 1
x=2y-3

Then substitute this expression for x into the other

equation and solve fory.

dy=5v=06

H2y-3)-5y=0

By—-12-5y=6

Jy—-12=6
jv=13

y=6

Substitute this value fory into the equation you
solved for x to find the value of x.
x=2y-3

=2(6)-3

=9

The solution is (9, 6).

eSolutions Manual - Powered by Cognero

x=3y=6
S 2x+4y=-2
SOLUTION:

To solve the system by substitution, first solve one
equation for x ory. In this case, x is easiest to solve

for in the first equation.
x=3y=06

x=3v+0

Then substitute this expression for x into the other

equation and solve fory.

2x+4y=-12
2By+06)+4y=-2
by+12+4y==2
10y+12=-2
0y =-14
y=-1.4

Substitute this value fory into the equation you
solved for x to find the value of x.
x=3y+0
=3(-14)+6
=-42+6
=1.8
The solution is (1.8, —1.4).
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13. JOBS Connor works at a movie rental store earning

$8 per hour. He also walks dogs for $10 per hour on
the weekends. Connor worked 13 hours this week
and made $110. How many hours each did he work
at the movie rental store? How many hours did he
walk dogs over the weekend?

SOLUTION:

Use the information given to write a system of
equations. Let x be the number of hours Connor
works at the movie store per week andy be the
number of hours he walks dogs per week.

If he worked 13 hours this week then x +y = 13. If
he earns $8 per hour at renting movies, $10 per hour
walking dogs, and he made a total of $110 this week
working these two jobs, then 8x + 10y = 110.

Therefore, a system of equations representing this

o x+y=13
situation Is ) .
Bx+10y=110

To solve this system, solve the first equation fory.
x+y=13

y=-x+13

Then substitute this expression fory into the other
equation and solve for x.
8x+10y=110

Bx+10{-x+13=110
Bx—10x+130=110
~2x+130=110
—2x=-20

x=10

Substitute this value for x into the equation you
solved fory to find the value ofy.

y==x+13
==10+13

.
=2

The solution is (10, 3), which means that Connor
worked 10 hours at the movie rental store and 3
hours walking dogs.
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0-5 Systems of Linear Equations and Inequalities

14.

15.

Use elimination to solve each system of
equations.
Tx4+y=9

x—-y=15

SOLUTION:
Eliminate the variable y in the system by adding the
two equations.
Tx+y=9
(+) 5x
12x =24

r=2

y=13

Substitute this value for x into one of the original
equations and solve fory.

Tx+y=9

H2y+r=9

ld+v=9
V=-5

SOLUTION:

Eliminate the variable x in the system by multiplying
the first equation by —2 and then adding the two

equations.
2x-3y=1 = —dx+Hy=-2
dx—5y=7 (+)dx-5y=7

y=5

Substitute this value fory into one of the original
equations and solve for x.
2x=3v=1

2x=-35=1
2x-15=1
2x=16

x=8

The solution is (8, 5).
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0-5 Systems of Linear Equations and Inequalities

16.

v+ 10y =5

2x+Ty=24

SOLUTION:

Eliminate the variable x in the system by multiplying

the first equation by 2, multiplying the second
equation by 3, and then adding the two equations.

=Ix+10y=5 = —6x+20y=10
2x+7y=24 () 6x+21y=T72
41y =82

4 o Y
.‘ e

Substitute this value fory into one of the original
equations and solve for x.
2x+Ty=24

2x+T7(2)=24
Zx+1d4=24
2x=10

x=5

The solution is (5, 2).
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17.

L

2x+3y=:

12x=15y=—4

SOLUTION:

Eliminate the variable y in the system by multiplying

the first equation by 5 and then adding the two

equations.
2x+3y=3 -3 10x+15y =135
12x=15y=-4 (+) 12x=15y=-4
22x =11
I
X==
Z

Substitute this value for x into one of the original
equations and solve fory.

2x+3y=3
."]1

2 = [+3y=3
\2)

l+3y=3

Jy=2

2

Pt

A

.. 1 2]
The solution is | =.= |.
\2 3)
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0-5 Systems of Linear Equations and Inequalities

I 5x-6y=10

18, A 19.
bx—=2y=3 =2x+3y==1
SOLUTION: SOLUTION:
Eliminate the variable y in the system by multiplying Eliminate the variable y in the system by multiplying
the second equation by 2 and then adding the two the second equation by 2 and then adding the two
equations. equations.
Ix+4y=-1 = Ix+d4y=-Il Sx—by=10 = Sr—6y=10
6x-2y=3 (#)12x-4y=6 -2x+3y=-7 (+) —dx+6y=-14

¥ =

15x=5
1 . . . -
r=r Substitute this value for x into one of the original
= equations and solve fory.
. . . - Sx—br=10
Substitute this value for x into one of the original - S o
equations and solve fory. A-4)-oby=1IL
3x+dy=-1 -20-6y=10
(1) -6y =130
3| < |+4y=-1 :
\3) ’ y=-2
1+4p=-]
4y=-2 The solution is (-4, —5).

y=-

bt | =

bd | —
- -

. (1]
The solution is | —.—
L3
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0-5 Systems of Linear Equations and Inequalities

Solve each system of equations.
X+2y+3z=3

20. 3x+2y-2z=-13
Sx+3y—z=-11
SOLUTION:

Eliminate one variable in two pairs of the system.
Multiply the third equation by 3 and add it to the first
equation to eliminate z.

x+2y+3z=5 = x+2y+3z=35
Sx+3y—z=-11 {(+) 15x+9y—3z=-33
l6x+11y =-28

Multiply the third equation by —2 and add it to the
second to eliminate z.

3x+2y-2z=-13 = Ix+2y=2z=-13
Sx+3y-z=-11 (+) —10x—6y+2z= 22
-Tx =4y =9

Solve this system of two equations by multiplying the
first by 4, the second by 11, and then adding the two
equations together to eliminate the variabley.

16x+11y==28 = 64x+44y =112
Tx—4y=9 (+)-TTx-4dy= 99
—13x =-13
x=1
—Tx—4dy=9
-H(1)-4y=9
-T-4y=9
-dy=16
y=—4

Substitute these two values into one of the original
equations to find z.
x+2v+3z=5

l+2(-d)+3z=35

-T+3z=35
3z=12
z=4

The solution is (1, —4, 4).
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21.

x=y=-z=7

x4+ 2y=3z=-12

3x=2y+7z=30

SOLUTION:

Eliminate one variable in two pairs of the system.
Add the first equation and second equations to
eliminate x.

x=— y=— z= 7
{(+) —x+2y-3z=-12

y=dz=-5

Multiply the first equation by —3 and add it to the
second to eliminate x.
x— y- z=7 = =3x+43p+ 3z=-21
Jx-2yp+72=30 (+)3x-2y+ Tz= 30
y+10z= @

Solve this system of two equations by multiplying the
first by —1 and then adding the two equations
together to eliminate the variabley.

y=4z=-3 = -y+d4z= 3
y+10z=9 (+) y+lbz=9
14-=14
z=1
y=4z=->
yv—4{l)=-5
v—d=-5

Substitute these two values into one of the original
equations to find z.

X=p=z=T7
x={-1)=-1=7
x=7

The solution is (7, -1, 1).
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0-5 Systems of Linear Equations and Inequalities

Tx+5y+z=0
22. —x+3y+2z=16
x—by—z=-18

SOLUTION:

Eliminate one variable in two pairs of the system.
Add the first and third equations to eliminate z.

Tx+5y+z=0
{(+) x—6y—z=-18
8x- y =~|8§

Multiply the third equation by 2 and add it to the
second to eliminate z.

—x4+3y+2z=16 = —-x+ 3y+2== 16
x—6y—z=-18% (+)2x—12y-2z=-36
x=- 9y ==20

Solve this system of two equations by multiplying the
first by —9 and then adding the two equations
together to eliminate the variabley.

8x—y=-18 s -12x+9y=162
x=9y=-20 (+) x-9y=-20
- T7lx =142
r==2
x=9y==20
-2-9y=-20
—9y=-18

y=2

Substitute these two values into one of the original
equations to find z.

—x+3y+2z=16
—(=2)+3(2)+2z=16
8+2-=16

2z=15

z=4

The solution is (-2, 2, 4).
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23.

Ix=35y+z=9

x—=3y-2z=-3
Sx—6y+3-=15
SOLUTION:

Eliminate one variable in two pairs of the system.
Multiply the first equation by 2 and add it to the
second equation to eliminate z.

Ix-5y+ z= 9 = ox—10y+2z=18
x—-3y-2z=-8 (+) x— 3y-2z=-8
Tx=13y =10

Multiply the first equation by —3 and add it to the
third to eliminate z.

Jx-5y+z=9 = -O9x+15y-32=-27
Sx—6y+3z=15 (+) 5x— 6y+3z= 15

4x+ 9y = -2

Solve this system of two equations by multiplying the
first by 4, the second by 7, and then adding the two
equations together to eliminate the variable x.

Ix=13y=10 = 28x-52y= 40
4x+ 9y =-12 (+)—28x+ 63y =-84
11y =—44
y=—d
—4x+9y=-12
—dx+H-4)=-12
—Adx-36=-12
—4x=24
r=-0

Substitute these two values into one of the original
equations to find z.
X3 = 8

(—6)—3(—4)—2z= —38
—6+12—2z2= —38

6—2z = —38
—Z2z=—-14
7=

The solution is (—6, —4, 7).
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0-5 Systems of Linear Equations and Inequalities

dx+2y+z=7 r—3z=7
24, 2x+2y—d4:z=-4 25, 2x+y-2z=11
x+3y—2z=-8§ —x—2y+2z=6
SOLUTION: SOLUTION:
Eliminate one variable in two pairs of the system. Eliminate the variabley in the system.
Multiply the first equation by 4 and add it to the Multiply the second equation by 2 and add it to the
second equation to eliminate z. third equation to eliminatey.
dx+2y+ z=7 = l6x+8v+4-=28 2x+y-2z=11 = dx+2y-4z=22
2x+2y—dz=-4 (+) 2x+2y—dz=—4 -x-2yv+2:z=6 (+) —x=2y+2z= 6
18x+10y =24 3x -2:=28
Multiply the first equation by 2 and add it to the third Solve the system of two equations formed by the
to eliminate z. above equation with the first equation in the original
dx42y+z=7 = Bx+dy+2z=14 system. To do this, multiply the first equation by —3
X+3y—-2z=-8 (+) x+3y—2:=-8 and add it to the equation 3x — 2z = 28 to eliminate
STy F the variable x.
= -0 x-3z= 7 S -3x+9z=-2
. . oo 3x-2:=28 (+) 3x-2z= 28
Solve this system of two equations by multiplying the e o
second by —2 and then adding the two equations } |
together to eliminate the variable x. T
18x+10y=24 = 18x+10y= 24 "
Ox+Ty= 6 (+)—18x—14y=-12 x—3z=7
—4y=12 X 3'[”3?
y=-3 x=3=17
x=10
Ox+Tv=06
9x+7(-3)=06 Substitute these two values into one of the original
S I - equations to findy.
W —x—2v+2z=6
Oy =27 ;
. (1) -2y+2{(H=6
xX=uas
-8-2y=06
Substitute these two values into one of the original —2y=14
equations to find z. y=-7
XA —de=.—8
343 —3)—22=—8 The solution is (10, —7, 1).
F=Bode——H
=R
Tl e
=il

The solution is (3, =3, 1).
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0-5 Systems of Linear Equations and Inequalities

26.

Bx—z=4
y+z=35
lx+y=15
SOLUTION:

Eliminate the variable y in the system.
Multiply the second equation by —1 and add it to the
third equation to eliminatey.

y+z=35 = —y—z=-5

lx+y=135 (+) 1lx+y

1lx -z=10

Solve the system of two equations formed by the
above equation with the first equation in the original
system. To do this, multiply the first equation by —1

and add it to the equation 11x — =z =10 to eliminate
the variable x.
8x—z= = -8x+z=-4
llx=z=10 (+) llx—z=10
3x = 6
x=2
Bx—z=4
8(2)-z=4
l6—z=4
-z=-]2
z=12

Substitute one of these two values into one of the
original equations that containsy to find the value of
y.

y+z=35

The solution is (2, =7, 12).
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27.

dx-2y+z=-5

Sx+y+3z=06
—2x+3y+2z=+4
SOLUTION:

Eliminate one variable in two pairs of the system.
Multiply the second equation by 2 and add it to the
first equation to eliminate y.

dx-2y+z=-5 = dx—-2y+ z=-5
S5x+ y+3z= 6 (+) 10x+2p+6z=12
[4x +7z=7

Multiply the second equation by —3 and add it to the
third to eliminate y.

3x+ y+3z= 6 = ~15x-3y-9z=-18
=2x+3y+2z=-4 (+) —=2x+3y+2z= -4
-17x -Jz==22

Solve this system of two equations by adding the two
equations together to eliminate the variable z.

l[dx+Tz= 7
(+) =17x=-Tz=-22
-3x =-—15
x=3
ldx + 7z=7
145+ Tz=7
WW+7=z=7
Tz=-63
r=-9

Substitute these two values into one of the original
equations to findy.

Sx+y+xE =6

5(3) +y +3(—9) =6
2R =5
skt

y=32

The solution is (5, 8, —9).
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0-5 Systems of Linear Equations and Inequalities

28.

29.

Solve each system of equations. State whether

the system is consistent and independent,

consistent and dependent, or inconsistent.
Bx-5y=-11

=-8x+9%y=7

SOLUTION:

Eliminate the variable x in the system by adding the
two equations.

8x-5y=-11
(+) —8x+9y= 7
dy =—4

Substitute this value fory into one of the original
equations and solve for x.

8x-5y=-11
Bx—3(-1)=-11
Br+3i=-11
Sv=-16

X=—2

The solution is (—2, —1). The system is consistent

and independent because it has exactly one solution.

p=2

x
2x=2y+10

SOLUTION:
Solve the first equation in the system for x.

x—y=2

x=y+2

Substitute this value for x into the second equation
and solve fory.

2x=2y+10

2Ay+2)=2y+10

2y+4=2y+10
4=10

Because 4 = 10 is not a true statement, this system
has no solutions. Therefore, the system is
inconsistent.
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30.

31.

Sx+4y=2
6x+5y=4
SOLUTION:

Eliminate the variable x in the system by multiplying
the first equation by -5, the second equation by 4,
and then adding the two equations.

Sx+dy=2 = —-25x-20p=-10
6x+5y =4 (+) 24x+20y= 16
-X =0
¥ = —0

Substitute this value for x into one of the original
equations and solve fory.
Sx+dy=2

5-6)+4y=2
30 +4y=2
4y =32

y=8

The solution is (-6, 8). The system is consistent and
independent because it has exactly one solution.

[2x =9y =3
dx-3y=I
SOLUTION:

Eliminate the variable x in the system by multiplying
the second equation by —3 and then adding the two

equations.
[Zx-9y=3 = 12x -9y =3
dx-3yv=I (+)=12x+9y=-3
0=

Because 0 = 0 is always true, there are an infinite
number of solutions. Therefore, the system is
consistent and dependent.
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0-5 Systems of Linear Equations and Inequalities

32.

33.

l.5x+ y=3.5
x+2y=1
SOLUTION:

Eliminate the variable x in the system by multiplying
the first equation by —2 and then adding the two

equations.
1.5x4+ yp=335 = —3x-2y=-7
Jx+2y=7 (+) 3x+2y= 7
0=10

Because 0 = 0 is always true, there are an infinite
number of solutions. Therefore, the system is
consistent and dependent.

10x-3y=—4
=8x+5y=11
SOLUTION:

Eliminate the variable y in the system by multiplying
the first equation by 5, the second equation by 3, and
then adding the two equations.
10x=3y==4 > x =13y ==20

Sx+3y=11 (#) =24x+15y= 33

26hx = 13

I
x =
2

Substitute this value for x into one of the original
equations and solve fory.

10x—3y=—4
10 1 ]-3y=-4
L
5=3y=—4
-3y=-9
y=3

.1 . .
The solution is | .3 | . The system is consistent and

N

independent because it has exactly one solution.
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34.

dx—-3v+2:-=0

SOLUTION:

Eliminate one variable in two pairs of the system.
Multiply the first equation by —2 and add it to the
third equation to eliminate x.

2x=2y+3z=2 = —dx+4yv-b6z=-4
dx-3y+2z=0 (+)dx—-3y+2z= 0
y=dz=-4

Multiply the second equation by —2 and add it to the
third to eliminate x.
2x-3y+Tz=-1 = —dx+6y—l4z=2

3y=12z=2

dx-3y+2z=0

Solve this system of two equations by multiplying the
first by —3 and then adding the two equations
together.

y-—dz=—4 = =3y+12z=12

3y—12z=2 {(+) Jpy—12z=2

0=14

Because 0 = 14 is not a true statement, this system
has no solutions. Therefore, the system is
inconsistent.
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0-5 Systems of Linear Equations and Inequalities

3x+2y+z=-23 36.

Sx+3y+3z=11

SOLUTION:

Eliminate one variable in two pairs of the system.
Multiply the first equation by —1 and then add it to
the second equation.

“3x+2y+z=-23 = Jx-2y-z=23
dx+2y+z=3 (+) dx+2y+z=5

Tx =28

x=4

Multiply the first equation by —3 and then add it to
the third equation.

=3x+2y+z=-23 = Ox—-6y—-3z=69
Sx+3y+3z=11 (+) Sx+3y+3z=11
14x -3y =80

Substitute the value for x into this equation and solve

fory.
l4x -3y =80
14(4)-3y =80
363y =80
—3y=24
y=-§

Substitute these two values into one of the original
equations to find z.

dry+2y+z=35
4{41 i 2{ 3} } ::j

=2

e

The solution is (4, —8, 5). The system is consistent
and independent because it has exactly one solution.
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CAMPING The Mountaineers Club held two
camping trips during the summer. The club rented 5
tents and 1 cabin for the 30 members who went on
the first trip. The club rented 4 tents and 2 cabins for
the 36 members who went on the second trip. If the
tents and cabins were filled to capacity on both trips,
how many people can each tent and each cabin
accommodate?

SOLUTION:

Use the information given to write a system of
equations. Let t be the number of people each tent
can hold and ¢ be the number of people each cabin
can hold. If 30 people can fit into 5 tents and 1 cabin
then 5t + ¢ = 30. If 36 people can fit into 4 tents and
2 cabins, then 4t + 2c = 36.

Therefore, a system of equations representing this

. . . 5t+e=30
situation Is .
4 +2¢ =136

To solve this system, solve the first equation for c.
3t 4+¢=30

c=-=5+30

Then substitute this expression for ¢ into the other
equation and solve for t.
4+ 20 =30

H4+2{-51+30)=36
di — 108+ 60 =306
61+ 60 =36
—0f =-24
P=4

Substitute this value for t into the equation you solved
for c to find the value of c.
c==5+30

==5(4)+ 30
=10

The solution is (4, 10), which means that each tent
can hold 4 people and each cabin can hold 10 people.

Solve each system of inequalities. If the system
has no solution, state no solution.
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0-5 Systems of Linear Equations and Inequalities

37.

yzx-3
ve=2lx+]

SOLUTION:

Rewrite each inequality in slope-intercept form.
Then determine how to shade each graph.

>: above the line
<: below the line

I A
y is greater that or equal to, so graph a solid line
along ¥ = x — 3 and shade above the line.

y<2x+1
y is less than or equal to, so graph a solid line
along ¥ = Zx + 1and shade below the line.

g
jp=2x 2

devi e
-ﬁr; X— 3}—

—L
H;

The solution of y > x — 3 is Regions 1 and 2.
The solution of y <2x + 1 is Regions 2 and 3.

Region 2 contains points that are solutions to both
inequalities, so this region is the solution to the
system.
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y+x<l

38. -

yo>=x-1

SOLUTION:

Rewrite each inequality in slope-intercept form.
Then determine how to shade each graph.

>: above the line
<: below the line

bt 8!

Bt )|
y is less than, so graph a dashed line along
¥ = —x + 1and shade below the line.
yiErl
y is greater than, so graph a dashed line along
¥ = —x — land shade above the line.

SR
b

=]
=

Hy= —.5|:—1]'

¥

The solution of v +x < 1 is Regions 1 and 2.
The solution of v > —x -1 is Regions 2 and 3.

Regon 2
| 1
] 1 Il\Il‘_
LY \ " '_ 1
~ x"i_
LS
zJ',It'.'! X
-|Y=_ ‘].I: b
_'_,_J Nl )
1 "
e |
L1 1

Region 2 contains points that are solutions to both
inequalities, so this region is the solution to the
system.
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39.

x+2yz12
x—yz3

SOLUTION:

Rewrite each inequality in slope-intercept form.
Then determine how to shade each graph.

>: above the line
<: below the line

x+2p 212
Eh IR o
y2 —1ixte

y is greater than or equal to, so graph a solid line

alongy = — %x + & and shade above the line.
X—y23
—gr e 3
y<x—3

y is less than or equal to, so graph a solid line
along ¥y = x — 3 and shade below the line.

[N
i |21 z’:’i?
X+ - I
-.x }" 1
M) 1 X
X— y= 3|
I

The solution of x+ 2y =12 is Regions 1 and 2.
The solution of x— v =3 is Regions 2 and 3.
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40.

Region 2 contains points that are solutions to both
inequalities, so this region is the solution to the
system.

I
3
Jvzx+b

Vs

x=7

SOLUTION:

Rewrite each inequality in slope-intercept form.
Then determine how to shade each graph.

>: above the line
<: below the line

s %x =
y is less than or equal to, so graph a solid line
along y = %x — 7 and shade below the line.

3y2x+6

J»’E%x-l—z

y is greater than or equal to, so graph a solid line
1

along y = <x + 2 and shade above the line.
] 1] 1
ad3y=x+6[
B
# .
y -4 O] | 4 8x
.y:%}f—?T‘i ,...-'"'1'-
ﬁ}; 1
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0-5 Systems of Linear Equations and Inequalities

41.

. I . .
The solution of v =—x—7 is Region 2.
3

The solution of 3y = x+ 6 is Region 1.

T 1T 11
Iy=x+6
4 A

Ll s
Sg -4 (O] | 4] 8x
11
Y=1§x—?74 s

...i'"

Tt 1]_.-3- Regon 7

[ 1

8

Regon 1

AL

Since these solutions do not contain points that are
common to both inequalities, this system of
inequalities has no solution.

ve+d<dy

2y>-2x+10

SOLUTION:

Rewrite each inequality in slope-intercept form.
Then determine how to shade each graph.

>: above the line
<: below the line

y+5<dx

y<dx =5
y is less than, so graph a dashed line along
¥ = 4x — 5and shade below the line.

2y > —2x+10
- e S
y is greater than, so graph a dashed line along
¥ = —x + 5and shade above the line.
NN
ay=—2x+ 10 rZ!L
[ L
—ly+5=4dxH+
. ol E
5 %
L
IIII'
I
f
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The solution of v +5 < 4x is Regions 1 and 2.
The solution of 2y = -2x+10 is Regions 2 and 3.

Regon 3

2J_f= —21_c+ IDJ-' A

b — ——

—i v+ 5=4x
O

’ [z ]
'g.
= 7%

T
i
I

¥

Region 2 contains points that are solutions to both
inequalities, so this region is the solution to the
system.
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42.

y=-x+38
vzbix-4

SOLUTION:

Rewrite each inequality in slope-intercept form.
Then determine how to shade each graph.

>: above the line
<: below the line

y< —x+8

y is less than or equal to, so graph a solid line
along ¥ = —x + &and shade below the line.
y=205x—4

y is greater than or equal to, so graph a solid line
along ¥ = 0. 5x —4 and shade above the line.

i
Jy
;}r:-x+3
o
AR
;f:ﬂ_ﬁx—"
I

The solution of » <—x+8 is Regions 1 and 3.
The solution of v =(.5x ~4 is Regions 2 and 3.

B L | L]
J Region 2_|
{f:—x+ﬁ

ol Regon 3 I
t— Region 1

il By IS S S |
y=05x— 4[]
[TTT1

Region 3 contains points that are solutions to both
inequalities, so this region is the solution to the
system.
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43.

Sy=-2x-1
dy+x=3

SOLUTION:

Rewrite each inequality in slope-intercept form.
Then determine how to shade each graph.

>: above the line
<: below the line

Bt — =]

e
e 11
Yo ey

y is less than or equal to, so graph a solid line

alongy = — %x —% and shade below the line.

4y +x 23
4y 2. —x4-3

1 3
I El
¥y 2 4x—l—_4

y is greater than or equal to, so graph a solid line
alongy = — %x g % and shade above the line.

Y

|
o 4

L
L /Io

(B = ]
By =—2x— 1

i
|

The solution of 8v =—-2x-1 is Region 1.
The solution of 4y +x =3 is Region 2.

A L =

I-i_}"+ x=3!-

L
BRI

By = —2x— 1|
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Since these solutions do not contain points that are YIT T4
common to both inequalities, this system of b Region 2 5
- - = - : L '
inequalities has no solution. {EF S Sxem B\ .
T & | # Regon 3
44 v+ 7=<3x 7
" 2y+5x>8 o X
—{ Y+ 7=3x T
SOLUTION: 10
. . o . y Regon i
Rewrite each inequality in slope-intercept form. 1 | ]
Then determine how to shade each graph.
>: above the line Region 3 contains points that are solutions to both
<: below the line inequalities, so this region is the solution to the
system.
y+7<3x
posHe—T

y is less than, so graph a dashed line along
¥ = 3x — 7 and shade below the line.

2y +3% >8
2y > —5x18
¥ —%x—i—ét

y is greater than, so graph a dashed line along
Pt %x + 4 and shade above the line.

v

)
e
et

The solution of v +7 < 3x is Regions 1 and 3.
The solution of 2y +5x =8 is Regions 2 and 3.
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6yz-5x+6
y=-3x-1

45.

SOLUTION:

Rewrite each inequality in slope-intercept form. The

determine how to shade each graph.

>: above the line
<: below the line

—6y > —5x+6

¥ < %x —i
y is less than or equal to, so graph a solid line
along y = %x — 1and shade below the line.

& —3ax—1

y is less than or equal to, so graph a solid line along

¥ = — 3X — land shade below the line.

HT W11
y=-=3x-1
- o

The solution of —6y =—5x+ 6 is Regions 1 and 2.

The solution of v =-3x~1 is Regions 2 and 3.

\_ L1 1] ]
y==3x—1|
e _..?
jl"
‘,f
| Regiond A X
{6y = ~5x + 6]
I\ ]'F] I —
/;_ . Region 1
i [ 1]

Region 2 contains points that are solutions to both
inequalities, so this region is the solution to the
system.

y+4= é"'

46. 3
3y 4x+9
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SOLUTION:

Rewrite each inequality in slope-intercept form.
Then determine how to shade each graph.

>: above the line
<: below the line

y+4<ix

¥ < %x —4
y is less than or equal to, so graph a solid line
along y = %x — 4 and shade below the line.

3y 2 4x 49

yé%x+3

y is greater than or equal to, so graph a solid line
along y = %x + 3 and shade above the line.

[TTTT3}¥
[3y=4x+9
<

_— { .
/ o (A/'/ X
Ly

/ / ) 4=%x-.
- ———

. 4 . .
The solution of »+4<—x is Region 1.
2

The solution of 3y = 4x +9 is Region 2.

[ T1
[3y=4x+9J7/
T /
[5) X
e \ ekl
y+4=-g-x

o e b 2 [

A N

Since these solutions do not contain points that are
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47.

common to both inequalities, this system of
inequalities has no solution.

P

yE2x+

| ]

A9

X

=R S

.1I
x4+

a

SOLUTION:

Rewrite each inequality in slope-intercept form.
Then determine how to shade each graph.

>: above the line
<: below the line

y<ix+1
y is less than or equal to, so graph a solid line
along ¥ = 2x + 1and shade below the line.

y2ax—2
y is greater than or equal to, so graph a solid line
along ¥ = Zx — 2 and shade above the line.

x+y=<9

i T o
y is less than or equal to, so graph a solid line
along ¥y = — 3x + 9 and shade below the line.

¥
\

y=m+3“ y
/

4l g
P
¢

o
= |
+

- |
Il

w |

The solution of v =2x+1 is Regions 1, 2, 3, and 4.
The solution of v =2x -2 is Regions 1, 4, 5, and 6.
The solution of 3x + v =9 is Regions 1, 2, and 6.
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48.

Region 4
T 1 1 ’12-” :
Regan 5
¥! /
Hi'.lrgis:i.'r, Ragon 3
=2t B Al =27
x4 y=9
\'r > }
i1 x X
4 )
Region{  Region ?

Region 1 contains points that are solutions to all three
inequalities, so this region is the solution to the
system.

x=3y=2
2x—y<d

2x+4y=z-7

SOLUTION:

Rewrite each inequality in slope-intercept form.
Then determine how to shade each graph.

>: above the line
<: below the line

X —3p =7
= Tk e
0] 2
gy

y is less than, so graph a dashed line along
Y= %x —% and shade below the line.

2x —y <4
— Yosl — 2K 4
Qi A —d

y is greater than, so graph a dashed line along
¥ = 2x — 4 and shade above the line.

o B
4y > —2x —7
l 1
e
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49.

y is greater than or equal to, so graph a solid line
alongy = — lx == 1 and shade above the line.

| [OTTT W

|2x— p=4|4
>
el 11/ e

T LT
4
"‘h.,__ -"";' X
-

dy= =7 f
o

¥
il ™

p—dy g 7 -
[x=3y=2 ™
S e o 5

F

The solution of x—3v =2 is Regions 1,2, 3, and 7.
The solution of 2x— v <4 is Regions 1, 5, 6, and 7.
The solution of 2x+4y = -7 is Regions 3, 4, 5, and
7.

[ TT I8 TIT W

| Region 5 2x-y--1|.r
T2
x4 dy==T[] 4
N/ n

Py =
Region & ™~ = ]
P,

=
]
T
g
P

Ly

|t ™
Jait ;
| e
x—3y=21r h"“‘e_,\‘\ .
T TR e Region 3

Region §

Region 7 contains points that are solutions to all three
inequalities, so this region is the solution to the
system.

ART Charlie can spend no more than $225 on the
art club’s supply of brushes and paint. He needs at
least 20 brushes and 56 tubes of paint. Graph the
region that shows how many packages of each item
can be purchased.

Pt

\f \
[ sALE! 4
|3 brushes [\ '5)"\ (e
for W or 10Pnin:Tub¢cJ
$7.50 \._\‘ L 21 .-i-.'l"
SOLUTION:

Use the information given to write a system of
equations. Let x be the number of brush 3—brush
sets and y be the number of 10—paint tubes sets. If
Charlie can purchase brush sets for $7.50 each and
paint tube sets for $21.45 each, and he can spend no

more than $225, then 7.50x + 21.45y < 225.
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If he needs at least 20 brushes, then he must by at

20 20
least — brush sets, so xr > ==. If he needs at least
J 3

i 5€
56 tubes of paint, then he must buy at least 1{; paint

tube sets, SOy > — 56

Therefore, a system of equations representing this
situation is:
T.50x 4 21.45p < 225

, 20
=3
56

5 20
Y270

To solve this system of inequalities, graph the related
¥
equations 7.50x +21.45y =225, x = ﬂ,

-

o
56 . e . .
y= 0 using a solid line since each inequality

contains either < or >.

Points on or below the line 7.50x + 21,45y = 225
make the inequality 7.50x+21.45y =225 true, so
shade the region below 7.530x +21.45y =225,

-

. . . 20
Points on or to the right of the line x = — make the
-

inequality x > @true, so shade the region to the

3
"

. 20 . .
right of x =—. Points on or above the line
o

56 56
y= 10 make the inequality v = Etrue, so shade

. 56
the region above v = 0

The solution to the system is the shade regions that
are common to all three inequalities, shown in the
triangular regions on the graph below.
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¥
18 X =
; 12 |l?.stmrl+lzl.uy- 75
E . "T‘*H| ZT 11
4
,,l.’i.—L’H I
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