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IS Graph and solve systems of linear equations.

I}Igehra1

EXANIPLE 2

l—:!ocabular\r

two or more linear equations in the same variables.

A solution of a system of linear equations in two variables is an
ordered pair that satisfies each equation in the system.

A system of linear equations, Or simply a linear system, consists of

Check the intersection po'int

Use the graph to solve the system. Then r

check your solution algebraically.

x+y=4 Equation 1

3x—5y=06 Equation 2 _ _ l

Solution

The lines appear to intersect at the point (2, 0).
CHECK  Substitute 2 for xand 0 for y in each equation. =
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x+y=4 Ix—5y=26
202) + 0% 4 3(2) — 5(0) £ 6 -
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4=4v 6=6V

2

Because the ords_:red pair (2,0)isa solution of each equation, itis a solution of

the system.

Use the graph-and-check method

Solve the linear system: X — 3y=12 Equation 1
—S5x+y=4 .Equaﬁon 2

STEP 1 Graph both equations. STEP 2 Estimate the point of the intersection.
The two lines appear to intersect at
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EP 3 Check whethcr (—1, —1) is a solution by substituting —1 for x and —1 for

Copyright © by McDougal Littell, a division of Houghton Mifflin

; v in each of the ongmal equatlons
Equation 1 lEquat:lon -
- x—3y=2 —Sxty=4
—1-3(-D22 | -5¢-D+(1is
‘ —-1+3%2 5—-124

2—2/ o Lot

Because the ordered pair (—1, —1) is a solution of each equation, it is a solution of

the system.

Solve a multi-step problem

charges to be equal

Solutlon

cost of the delivery.

y=5+025x Equation for Rosebud Flower Shop

>/”% _X=7+020x

- Equation for Beautiful Bouguets Shop

Deli;rery Service The Rosebud Flower Shop has a basic delivery. charge of $5 plus a
rate of §.25 per mile. The Beautiful Bouquets Shop has a basic delivery charge of $7
plus a rate of $.20 per mile. Determine the number of miles a delivery must be for the

STEP 1 Wnte a linear system. Let x be the number of miles driven and y be the total -

STEP 2 Graph both equations. _ Deliveﬁ-( Sirvice
STEP'3 Estimate the point of i mtersecnon The two ].mes i .
appear to intersect at (40, 15). |7 8 /ﬁ#—
o 8
STEP 4 Check whether (40, 15) is a solution. = s
- - 7
Equation 1 Equation 2 3 9 AA
y=5+025x" y=7+020x 3 j’
152 5 +0.25(40) | 15 Z 7 + 0.20(40) Tl _
0 10 20 30 40 50 60 *
15=15v/ 15=15v Miles driven
Exercises for Examples 1, 2, and 3
' rRmewdse T Grephan ‘HA&I

Solve the linear system by graphing.

@ —3x+y= 4(_{ )®x+

Dpe— Dy == Sx+2y =18

the costs will be equal.

focusk occut.cc:tl vm:bl/\oct

Da-o-e (4.9

Tx — 4y = =20

@ In Example 3, suppose Rosebud Flower Shop increases its basic charge to
$10, and Beautiful Bouguets raises its basic charge to §13. Determine when
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‘Y  Solve systems of linear equations by substitution.

W Use the substitution method

Solve the linear system: 2x +y = 1 Equation 1
x+2y=3 Equation 2
Solution

STEP 1 Solve Equation 1 for y.

x+y=1 ' Write original Equation 1.
yp =2y &l Subtract 2x from each side.
STEP 2 Substitute —2x + 1for y in Equation 2 and solve for x.
x+2=>5 Write Equation 2.
x+ 2(—2x + 1) =5 Substitute —2x + 1 for y.
x—dx+2=5 Distributive property
—3x+2=5 Simplify.
—-3x=3 - Subtract 2 from each side. .

-

x=-1 Divide each side by —3.

STEP 3 Substitute —1 forx in the original Equation 1 to find the value of y. '

2xx+y=1 Write original Equation 1.
(-1 +y=1 Substitute —1 forx.
~Z+y=1 Simplify.
y=3 - Solve for y.

The solutioh is (_1’.3)'

'CHECK  Substitute —1 forx and 3 for y in each of the original equations.

Equation 1 Equation 2
2z Fp=il xt+2p=3
2(-D+3Z1 14235
1=1v/ 5=5v

Elgehra 1
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Solve the linear system: 2x + 5y =5 Equéttiou 1
@ x—4y=9 Equation 2
1 _5\[ :%q Solution '
‘..{( . 73-) __‘S i 3“\ STEP 1 Solve Equation 2 for x.
1 K 1 :_-, X x—4y=9 Write original Equation 2.
ﬁhcll\f 10 -5~ ‘* x=4+9, Revised Equation 2
=AU _T1O= %t\ STEP 2 Substitute 4y + 9 for x in Equation 1 and solve for y.
.ab \f = lO"" 2x+5y=5 Write Equation 1. |
o --—L 24y +9) +5y=75 Substitute 4y + 9 for x.
l> ( & 9) ) - .
By+18+5y=>5 Distributive property
k= '5(‘%3 {Q 13y +18=5 Simplify.
@ el i—__gl N 13y=—13  Subtract 18 from each side.
X L{;f"_ b y=-1  Divide cach side by 13.

STEP 3 Substitute —1 for y in the revised Equation 2 to find the value of x.

@(L(\[EQJ "'—{\f :;Q x=4y +‘9 : RewsequuatnonZO \(.. '}K—{—‘é
QL[%‘{'_.(&_._[\{';C;A x=4(-1)+9 * Substitute —1 fory. ' L“(._
5 rugy-amay o F=S smpiy, 3y =S
% !7\(_: 3Ll The solution is (5, —1). ' Hx - '@('5/\,(—{—‘83 ':'{%
= | b 5 forx and —1
£ {q @ CHEF:K Substitute 5 for x an for y in each equatlon, ?y){. ‘-l
'8 — Equation 1::- Equation 2 ,
s :_(-i(_;‘)-;;‘ x+5y=5 x—4y=9 ,L‘-’iy+ (Cf
B 25) + 5(-1) & 5—4-1)29
=N S=a 9=9/ R
£ ’.‘..f‘.f‘
E Exercises for Examples 1 and 2 =T j:i’_{_-g L g/\
E . E % T —
' ) g Solve the linear system using the substitution method. '
) i
= (D x+3p=-10, 2 &+5%=6 (3)6x-1y=22
] g Tx — 35y =34 ('&)4\ Sx—v=-21 x—dy'= 2((:‘{3’)

. x+3y=11
Sx+6y=1" "~ .

Algebra 1
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l| : m Solve linear systems by elimination.

Use addition to eliminate a variable

Solve the linear system: 2x + 4y =2 Equation 1
4x — 4y =16  Equation2

Sulutlon
STEP 1 Add the equatlons to 2 +.4y =12
eliminate one variable. 4x — 4y =16
STEP 2 Solve for x. - =1
x=3
STEP 3 Substitute 3 for x in either equatlon and solve for y.
o+ dp=2 Write Equation 1.
23) + 4y =2 Substitute 3 for x.
, y=-1 Solve for y,

The solution is (3, —1).
CHECK Substltute 3 for x and —1 for y in each equation. -

1
l Equation 1 Equation 2
- u+dy=2 4x — 4y =16
| g 203) + 4 nz2 | 43)-4-1216
\ & 2=2V 16 =16V
| =S ETmE Use subtraction to eliminate a variable
‘ “IE " golve the linear system: 7x + 5y =18 Equation 1
i § 7x — 3y =34 Equation2
\ = Solution
s :
= STEP 1 Subtract the equations Tx+ 5y =18
l = to eliminate one variable. Tx— 3y =34
t < = ¥ s R
i = STEP 2 Solve fory. o 15
| 2 b RS
1 = STEP 3 Substitute —2 for y in either equation and solve for x.
% § Tx + 5y =18 " Write Equation 1.
| 7%+ 5(-2)=18  Substitute —2 fory.
l. . x=4 . Solve for x.
|

The solution is (4, —2).

Algebra 1
Chapter 7 Resource Book :
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EOULTE] Arrange like terms

Solve the linear system: éx —4y =10  Equation 1
13y =6x+8 Equation?

Solution

STEP 1 Rewrite Equation 1 so that the like terms are arranged in columns.

) - 6x — 4y =10 6x — 4y =10
; 13y=6x+8 —6x+13y=8
i STEP 2 Add the equations. | 9y =18
: ) STEP 3 Solve for y. y=2

' STEP 4 Substitute 2 for y in either equation and solve for x.

1 6x + 4y = 10  Write Equation 1.

! - 6x = 4(2) = 10 Substitute 2 for y.

| ' x=3 . . Solve for x.

The solution is (3, 2).

Exercises for Examples 1, 2, and 3

f

Simplify the linear system.
(D 5 +8 =36 2 4x+Sy=3
i—Si: <L$ ;-} . —J-c4x-y3y=0
3y — 8y =7 e _ —dx+ Ty =11
C>9x'+2y='—13u) 95 2+ Ty =47
5.) Ox + 8= —30 / 6. Sy=4x+3
09x=4y+42 LQ‘]- 4’> Tx =36 -5y
(D Ax-3y
C&ip_\,- ~|5 \()Q s &y=-30

3= -1 ) gé( q\{ ‘(A

N

¥

[+
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R o= 20 ~Ax =8~ =30
S ‘\Q P -3ys 3
Czm A%
clx_,g('.ag =7 | Ax48G0)=~30
Ax M= | Axt-48=-30\
-6 -~ b | |
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EXAWIPLE 1] Multiply one equation,

[LY  Solve linear systems by multiplying first.

then add_

Solve the linear system: 3x — 2y = —4

Solution

Tx — 4y = —6

Equation 1
Equation 2

STEP 1 Multiply Equation 1 by —2 so that the coefficients of y are opposites.

—2y=—4 —6x +4y=8
x—4y=—6 Tx — 4y = —6
STEP 2 Add the equations. - X -

STEP 3 Substitute 2 for x in elther equatmn and solve for y.

x—2y=—4 Write Equatmn 1
32) -2y =—4. Substitute 2 for x.
y=3 Solve for y.

The solution is (2, 5)-

CHECK
' Equation 1
3x—2y=—4
3(2) —2(5) £ —
—4=—4/

T gy

S

@ 4x =Ty + 14

Algebra1

44  Chapter 7 Resource Boo

Substitute 2 for x and 5 for y in each equation.

Equation 2
Tx — 4y = —6
7(2) —4(5) & —6
—6=—6vV

Exercises for Example 1

Solve the linear system using elimination.

15x + 4y = 25
5x— 3y =130

(1/3)53

Sx+3 =18
@ ="—y7x+6C(0)-L\)

14y =3x+7

QY

A =6

S BysSY
“Bx= 4% g)A3y=13
K=l 5{43.
.

a division of Houghton Mifflin Company.

=ISENEY -8
Bx - lL".s' = 2R %‘
S)(_:%S‘ ___ﬁ";;

"5("3“(& =7 .
~2| 4:[%\{ 1

(D
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EE Multiply both equations, then add

Solve the linear system: 5x + 2y = —18 Equation 1 '
Ty=3x+19 Equation 2
Solution
STEP 1 Arrange the equations so that like terms are in columns.
Sx+2y=—18 Write Equation 1.
-3 +7y=19 Rewrite Equation 2.

STEP 2 Multiply Equation 1 by 3 and Equation 2 by 5 so that the coefficients in each
equation are the least common multipe of 5 and 3, or 15.

Sx +2y=-18 15x + 6y = —54
-3x+7y=19 G —15x+35y= 95
STEP 3 Add the equations. - 41y =41
STEP 4 Solve for y. , ' v g

STEP 5 Substitute 1 for y in either of the original equations and solve for x.

5x+ 2y = —18 Write Equation [:
S5x+2(1)=—18 : Substitute 1 fory. -
x=—4 |  Solve for x.

The solution is (—4, 1).
CHECK Subsﬁmte —4 for x and 1 for y in each equation.

Equation 1 Equation 2
5x+2y=-18 Ty=3x+19

5(—4) +20)2 —18 7(1) 2 3(—4) + 19
-18=-18v 1=+

Exercises for Example 2

Solve the linear system using elimination. L -
. T T R A
63)33(4.>9;+5y 13\ (i@ i G g{x- Aty =4

-d | N =\ 3_3

2)=33 : :
“’%iﬂ_l?g =2
o w=a) .

_1O>¢+q\l-=|_{ — ~S0OX t""fS\{: 20
Be-5y =30 > 108k--Igy =370
S8x= 240

' X =g
-0 LG'B +aA ::.‘-\ 1
\{J Algebra

: Chénter? Resource Book
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Identify the number of solutions of a linear system.

. Copyright © by McDougal Littell. a division of Houghton Miffiin Company. .

|EXAVPLE 1

' EXAMPLE 2

Vocahulary

system.

" A linear system with no solution is called an inconsistent system.

A linear system with infinitely many solutions is called a dependent

A linear system with no solution

" Show that the linear system has no solution.

—5x + 4y =16 Equation 1

5x—4y =28 Equation 2
Solution ‘
Method 1 Graphing
Graph the linear system.

The lines are parallel because they have the same
slope but different y-intercepts. Parallel lines do not
intersect, so the system has no solution.

Method 2 Elimination

Add the equations. ~ —5x + 4y =16
5x —4y =28

[ y ]
/f3 P
LA . /
/- P
- ‘/ 3 x
'V
/|
4

0 = 24 -<«— Thisisa false stateﬁxent.

The variables are eliminated and you are left with a false statement regardless of the

-yalues of x r=d y. This tells you that the system has no solution.

A linear system with infinitely many solutions

Show that the linear system has infinitely many soluti

 y=2x+s Equation 1
—2x+3y=15 Equation 2
Solution

Method 1 Graphing
Graph the linear system.

The ‘equations represent the same line, so any point
on the line is a solution. So, the linear system has
infinitely many solutions.

ons.

w

Algebra1
Chapter 7 Resource Book




Name

LESSON ' Study Guide continved

- 15 For use with pages 459-465

@ flsxf'g(%,@ ~(, Method2  Substitution

G+t

b=V

EXANPLE 3

Algebra 1

Chantar 7 Racairna Banl

Substitute %x + 5 for y in Equation 2 and solve for x.

—2x+3y=15 ‘Write Equation 2.
—9x + 3( x+ 5) =]i5 Substitute %x + 5 fory.

—2x+2x+15=15 Distributive property
15=15  Simplify.

The variables are eliminated and you are left with a statement that is true regardless of
. the values of x and y. This tells you the system has infinitely many solutions.

Exercises for Examples 1 and 2

Tell whether the linear system has no solution or infinitely
many solutions. '

@ —15x+3§—6 ‘@—4x+y=5—“-l +S

y=4x+3 Y +5_

Soame lop.e_‘)
infinctely waw;g,_ . opeir e
Identify the number’ of solutions o sollh DN

- Without solving the linear system, tell whether the linear system has

one solution, no solution, or infinitely many solutions.

a. Tx—2=9 Equation 1 b. 3x+y=-10 ~ Equationl
7%—2y=-1  Equation2 —6x—2y=20  Equation2
Solution
8, = % x — % Write Equation 1 in slope-intercept form.
Jri= % x + % _Write Equation 2 in slope-intercept forml

Because the lines have the same slope but different y-intercepts, the system has no
solution. '

b. y=—-3x-10 Write Equation 1 in slolpe-i.ntercépt form.
y==3x-10 Write Equation 2 in slop. -intercept form.

The lines have the same slope and y-inter. ", so the syster has infinitely many solutions.

Exercises for Example 3 |

AR DO
Without solving the ||near system, tell whether the lmear system has
one solution, no solution, or infinitely many solutions.

(3) x—3y=1 @ 2z + 3y =17 @-—4::+y=5'

4x = 12y + 28 3x+2y=14 8% — 14y —28

Cinkinroly swe Oluhoe . Soluckt B

Copyright © by McDougal Littell, a division of Houghton Mifflin Company. .
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[ Solve systems of linear inequalities in two variables.

Vocabulary

A system of linear inequalities in two variables, or simply a system
of inequalities, consists of two or more linear inequalities in the same
variables. ¢

A solution of a system of linear inequalities is an ordered pair that is
a solution of each inequality in the system.

The graph of a sysi:em of linear inequalities is the graph of all
solutions of the system. ' :

B3 Graph a’ system of two linear inequalitiés

Graph the system of inequalities. ' y

th " =

¥ <%x Fi2 Ine'quality 1

y=2—2x+5 Inequality 2

w

Solution

=\

Graph both inequalities in the same coordinate plane. 0

The graph of the system is the intersection of the two “15 |-

=1

half-planes, which is shown as the shaded region. | !

SR

CHECK Choose a point in the shaded region, such as (2, 2). To check this solution,

substitute 2 for x and 2 for y into each inequality.

) Ihéquality 1 Inequality 2
y*;-lz—x+2 Sy +5
28l +2 | 23 —22)+5
2<3V/ : 221V

EBErr®] Graph a system of three linear inéq‘ualities

Graph the system of inequalities.

y<35 Inequality 1
x<4 Inequality 2 . BT
¢ y2=Ir+2 Inequality 3 - 1 N
Solution G 2 .
Graph all three inequalities in the same coordinate plane. i T PR
The graph of the system is the triangular region shown. ; e
TN

Algebra 1
Chapter 7 Resource Book
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"ESSGN stUd GUlde continued
; . For use w;rh pages 466—472

Exercises for Examples 1 and 2

Graph the system of linear inequalities.

®y>3x—7 ( =2 ®y>2

y<Zx+1 73 y<8
ys%x+2 - yzax—1

Write a system of linear inequalities

Write a system of inequalities for the shaded

region.

Solution

Inequality 1 One boundary for the shaded region has

a slope of —4 and a y-intercept of 5. So, its equation is

b

y = —4x + 5. Because the shaded region is below the

\ 33 solid line, the inequality is y £ —4x + 5.

Exercises for Example 3

. Inequality 2 Another boundary line for the shaded region has a slope of % and a

—"r?i.utercept of —2. So, its equation is'y = %x — 2. Because the shaded region is above
the dashed line, the inequality is y > g-x i ‘
- The gstam of inequalities for the shaded region is: y> —x -2 Ineqﬁaiity 1

S | y<—4x+5  Tnequality 2

Write a system of inequalities that defines the shaded region.

® T O

!

[=2)

w
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