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4.1 Solviné Systemsf of Linear Equations by Graphing

Mb | EXAMPLE 1 Determining Whether an Ordered Pair Is a Solution
i Deu@e ordered pair {4 -3) is a solution of each equatiorf,
g | {h?..u + 5@= —7 ( Smce, (Ll =4 wp,kcjbﬁh-‘m

2(_%}+S@3)= -7 s o SoLOTIIN +
L=y heSBET
=1 =~ VCS.I ;b(-rSH? -1

EXAMPLE 2 | Solving a System by Graphing

Solve the system of equations by graphing both equg
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(a) y= —2x+2

Y\% y=—-2x+8

i tersed

EXAMPLE 3 Solving Special Systems by Graphing
Solve each system by graphing.

A '
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One solution

5

i

Based on the slopes and y—mtercepts of the lines, linear systems can have: TNS.

No solution

“Inconsistent System”

jlvnflnltely wnv S;olutlons

EXAMPLE 4 Identifying the Three Cases by Using Slopes \

I)cscrihc\trach system without graphing. State the number of solutions.
v

(a) ?é o 21 Cb(

(¢) x—3y=5
2x+ y=8
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4.2 Solving Systems of Linear Equations/l(y&bstitution )

EXAMPLE 1 Using the Substitution Method

Solve the system by the substitution method.

j"’ by 3+ 5y=26 —-—-?.3%1—5—@)() =2
el "’j St 52 =2

Steps:

J
\/2)
\/3)

4)

)

Solve one of the equations for a

variable. (Get x or y by itself.)

Substitute whatever that variable equals
into the other equation.

Solve that other equation. Now you have an
answer for either x or y.

Plug your answer back in to find the missing
variable.

Write your answer as an ordered pair (x, y).

%:zcza g& 104.= 26
=%
m ) m

U?ng the Substitution Method
Solve the system by the subsM method.

2x+ 5 =17 —-———72&-1"3).]_ g/l/::

i =

/

( Lf 5)
m Usmg the Substitution @

Use substitution to solve the syslun

5z+3y_10 — 5)(1—_3(4_29 =D

y=tz2 2t I2&E=I0
—lx +(2=1D

L ~1= 22,

A
ol 2
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@ng an Incomby Substitution

Use substitution to solve the sy stgm\% f&rd. \ {i'\QS

2x + 4y = 6 '—72<529>+‘1” -

[O-4 -r‘fu' ={

0 =¢ ((4\)0 SOIUk'hDY\ '

False

Solving a System witq Dependent Equations)by Substitution

P\\V{\ g()l;t I:L ;yxslgm by the sublxtltuno:; nghod @ Samé. ’m&
— - X
V’j \\'5&\ —9x + 3y =—12 du

~ Tt 3443 =~ 12 gz@
1249512 [T S| WT10NS

_2=- 7 nL
s e > Tayin e ng ~Lf+3x§

Using the Substitution Method

\ Solve the system by the substitution muhod
Mw\vé'\'_ 12x+y=8 —> [2;(4_3
2x+3i: -10 —|2x -—127<

Qx+3(3—l2>§:~lo j =[B-12x]
A +2f —3Lx=-1D ‘) % {21
—3‘b&+24—=’10

5\-—3‘/ @ '
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4.3 Solving Systems of Linear Equations by Elimination

Panera Bread is known for their delicious bagels, a popular choice for breakfast or a
@ mid-afternoon snack. Peyton, Kelly, and Carter work together and take turns bringing
A28 | food from Panera for their department each Friday.

BREAD'

1. Peyton’s Panera Bread order is shown below. What is a possible cost for a single bagel and what is a possible
cost for one tub of cream cheese? Explain your thinking. Answers will vary as there are many possibilities.

Cinnamon Crunch Bagel

Individual - 420 Cal

Customize - Special Instructions

B of them
Plain Cream Cheese
Spread Tub

110 Cal per 10z

* 2 ;‘F‘H’KSC_J

2. Kelly bought 4 Cinnamon Crunch bagels and 1 tub of plain cream cheese. How much should Kelly’s order

ettowdoymbon? | \C] (45042 = 9,95

3. Find the cost of a single bagel and a single tub of plain cream cheese or explain why this is not possible.

4. When it was Carter’s turn to bring food, he ordered more bagels than

. . Cinnamon Crunch Bagel
Peyton and double the amount of cream cheese. His order is shown. v

Individual - 420 Cal

Customize - Special Instructions

a. Should Carter’s subtotal be exactly double Peyton’s subtotal?

in GO on els
Explain NO &dn-} &U\bzé &g&s X 3
Ryfen'sg) 39.0 () e
b. Carter’s subtotal Can you figure out the cost of a \ ke

10 Cal per 10z
smgle ba

r L% - Special Instructions
, Zj © Gios _y &‘75 L TCDF e
c. What is the cost of a smglliub f)‘;Jcream cheese" (13 H %‘V — # L’ 1 3‘1 »53

Corter' 13 boagels x| 44 & 9 27 — 14,3/

"7/5.1 < f cheese. = @ 4% 16
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EXAMPLE 1. Using the_Elimination Method

Use the elimination method lo solve the system. .
Ukéd"lo"\ﬁ

Ix +| =5 iO(A are CLQQO!)O{CQ +D A"DD
+l‘ =2 I+ elimnaes a vor o some: mﬂ canccls

....-

=4 Pyt he ]

+U=S

(1,1) 7
x 1

EXAMPLE 2. Using the Elimination Method

xS-:)l;;: t=hg5 system. 37( % 5 [\)ouJ SD‘ (’ y 1 )

J2x-y=1 BX - =\ c*&&( *
- Xt =S
e ity CL%{ - % _;LH?’ =5
Need- LY ar

EXAMPLE 3 Using the Elimination Method l&

Solve the system.
2x + 3y = =15 Lb{-l’éy _—.—30 (@)“ 7 )

Sx + 2y =1 M" -5

Goll Tz 2-33 =X *'23“"
‘ AN
STEFPS 6

D GeF Fhe equattions 50 ot Jomtlhmj angs

Selve_ [ittle Ltacl-;or\
%sw k. Yo Stnd. dhe Dther
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3b) 2_\: + 1 : 8 ?ii L}x ¥ 2 :’L 36)26}“" 2,'.)? 22— '2)( "Lj':,j: "“JtLt
5% —2) -—lé-—)sx__ :;/_é;_ -3x + 4y =17 __3)(_} = ]-7

9 *-—27
9 i

A sl
A L 2, ___,2:_>
EXAMPLE 5 Solwﬂé Special System)Usung the Elimination Method
Ive each system by the eliminafion method.
%+4l) = % (-2 D b= = 43___3_5. '?/:’ 2.
4x|+ 8y = %Z‘_ —Ox +lei— —-12 —> 7 X R P
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et T A
é{_j;?( g % 'Bq'rHtg O -0
F’a-ﬂs.c- E on True .
£ Yx = Sl {_9 b

Jnonsistent Sstem

’ﬂ(ﬁ\pplications of Linear Systems
Example 1: A coffee shop se]is teas for $4 each )and( coffees for $5 each) If the coffee shop sold 9 drinks for a
total of $40, how many of each type o were sold?

—_— let x = o5 fen

, @ Write two equations to model this situation. = kgl C.O‘(f-‘&ﬁ
N 0
(5”“ 3 ) X+ 3 = s cp-"mlc_gj %@ so_l_ve.%r Y
0 P) 1x +5Y =*0 o1 X
;scolve the system. | 3 @
ey (5,1) g
.1_1_123455?3§\/(j {
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| EXAMPLE 2 | Solving a Problem about Quantities and Costs

For a production of the musical Wicked at the Ford Center in Chicago. main floor
tickets cost $148, while the best balcony tickets cost $65. Suppose that the members

e e
of a club spent a total of $2614 for 30 tick&ts to Wicked( How manprtickets of each
kind did they buy? (Source: www.ticketmastcr.com)
e Let M= main loor

Hb %5524, /L(— b = balcony_tickets
Brb=30 il + B - NS ¥ +(S(30-M)= 264
L=z 2 o+ ~ L5 2414

753mﬂ‘15© =264

h=

Example 3: % -
Jonathan, a second grader, counted the money in lniggy bank. He had only quarters and dlmes 6‘*
When he added up his monorth a total of $7.50. How many coins of each kind

did he have?

qb+cQ 29
25 C’E—}— \0& W7SO

n
A

Example 4: = cost A= ‘\OU) Mary ¢ USfbh’\e_r'S
Lindsey and Gretchen work at two different hair salons and pay different amounts for their station.
Lindsey pays $140 for rent, and $10 per customer that she works on that month. Gretchen only pays
$100 for rent, but has to pay $18 per customer. How many customers would it take for them fo pay
the same amount?

Hﬁ—f D-l:ml_(;ﬁ L 9: G0t ST (g
[§9= o 155 — 19)+50 ’
byl )
1?0+IL(?{(:(06+ 1B
~ WX

—[0%
190 = /00 + ¥x
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4.5 Solving Systems of Linear Inequalities

Date:

Inequality symbols e w2 B 9

For < and >, draw a &QI ig_& boundary |l:1&
For =< and =, draw a .S'D‘ ]& boundary/

Shading rules
Less

Fory < E,shade ’belhh]

Fory > [__|,shade O.EQMQE

e T T
€
M solution set of the system.
- Lob\\\&&fj j

U sfr"
f’"’“

doth

—cx+1 "/ ‘|’
Gy (I 3 H,' )<l
Solidl ] g-iat 2'
(Sk&cﬂe_ Mm=1 rize
belsw | mw

Graph the solution set of the systen
el N
(5We,) { y>k+3 p
ooV |—x +y < -5 {Get U along
A
AI?(_

J
e

m'r 6\

Sl
(shadle >
belo
More Shading rules
For x <[} shade _LQ-&_
For x > [}, shade _| 19}\ ‘
> F.
: =
oy
il _—
\J—
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Linear Inequalities
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m Solving a System of Three Linear Inequalities

Graph the solutlon set of tht, system.

(ve
m/ .ﬁ’ run
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y> x—3 (S"lﬂ&& Uf)
T Vu’haQ

horiz

Example 4:

x= =2

{x+y<2

-

Example 5

Write the equations for each system graphed below:

"---P--'

'—a
']Il.

10



