References

McGraw Hill Georgia
Math 8 Volume 2:

Chapter 9-
Lessons 3 & 4

Georgia Math Online:

www.connectED.mcgraw-
hill.com

Links:

http://www.purplemath.co
m/modules/systlin1.htm

https://my.hrw.com/mathl
1/math06_07/nsmedia/less
on_videos/algl/player.htmi
?PcontentSrc=7529/7529.xml

http://mathbitsnotebook.co
m/Algebral/Systems/SYline
ar.html

http://mathbitsnotebook.co
m/Algebral/Systems/SYline
arGraphic.htmi

http://mathbitsnotebook.co
m/Algebral/systems/SYline
arAlgebra.htmil

UilZ DATE :

Math 8 Unit 7
Solving Systems of Equations

Dear Parents:

Below you will find a list of concepts that your child will use and understand while
completing Unit 7 Solving Systems of Equations. Also included are references,
vocabulary and examples that will help you assist your child at home.

Concepts Students will Use and Understand
» Analyze and solve systems of linear equations.
¢ Understand and solve systems of equations graphically and algebraically, using
technology as appropriate.
e Solve real-world problems leading to two linear equations with two variables.

Vocabulary

Coefficients: a numerical factor in a term of an algebraic expression.
Intersecting Lines: lines that have one point in common or all points in common.

Linear Combination Method: a technique for solving a system of equations that
involves combining two equations in order to eliminate one of the variables and solving
for the remaining variable. Adding, subtracting, or multiplying a system of equations to
help solve the system.

Simultaneous equations: Another name for a system of Linear Equations

Substitution Method: a technigue for solving a system of equations that involves
replacing one variable with an equivalent expression and solving for the remaining
variable.

System of Linear Equations: two or more equations that together define a relationship
between variables usually in a problem situation. A system of equations can have no
solution, one solution, or many solutions. :

Try http://intermath.coe.uga.edu/ for additional help.
www.ceismc.gatech.edu/csi '
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Solving Systems of Equations

- Example 1

Solve the system of equations using any method you choose.
x+y=7
Xx—=3y=0

Example 2

Determine whether either of the points (-1, -5} and (0, -2} is a solution to the given
system of equations.

Example 3
Gustav has 35 dimes and quarters that total $5.00. Solve a system of equations to find
out how many dimes and how many quarters he has.

Example 1

(3.1)
Example 2

To check the given possible solutions, | just plug the x- and y-coordinates into the equations,
and check to see if they work.

(-1, -5) is the only point that satisfies both equations so it is a solution.

Example 3

Let d = # of dimes and q = # of quarters
d+q=35 and0.1d+0.25q=5

He has 25 dimes and 10 quarters
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"S.tludent-FriendIy” Standards for Math Grade 8 : C@H

Unit 7 solving Systems of Equations

| can analyze and solve systems of equations.

! can solve and explain (in terms of the situation) a system of
linear equations graphically, including those that have no
solution or infinitely many solutions.

I can solve and explain {in terms of the situation) a system of
linear equations algebraically, and estimate solutions including
| those that have no solution or infinitely many solutions.

I can solve real-world problems involving a system of linear
equations.
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Graph a Line Using Intercepts

’?tandard form is when an equation is written in the form Ax + By=¢C.

Example
State the x- and y-intercepts of 3x + 2y = 6. Then graph the function.

Step 1 Find the x-intercept.
To find the x-intercept, let y = 0.

x+2y=6 Write the equation.
Ix+2(0)=6 Replace y with 0.
3x+0=6 Multiply.
3x=6 Simplify.
x=2 Divide each side by 3.
The x-intercept is 2.
Step 2 Find the y-intercept. ( é 3‘,‘ 4
To find the y-intercept, let x = 0. \
Ix+2y=6 Write the equation. (2, 0)—
3(0)+2y=6 Replace x with 0. ) %
0+2y=16 Multiply. \
2y=6 Simplify.
y=3 Divide each side by 2.
The y-intercept is 3.
Step 3 Graph the points (2, 0) and (0, 3) on a coordinate plane. Then connect the points.
Exercises
State the x- and y-intercepts of each function. Then graph the function.
1.3x+ 5y=-15 2. 2x+y=8 3.-4x-3y=-12
[y y ¥
[*] X 0] 2 X o x

Equations in Two Variables
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Extra Practice
Graph a Line Using Intercepts

State the x- and p-intercepts of each equation. Then use the intercepts
to graph the equation.

1. 3x+y=9 2. 2x+y=6 S 3 3x-2y=12
4 2x-y=6 6. 2x—4y=8 o 6. -5x+y=-10

7. 6x+2y=12 8. 5x-2y=15 9. -4x-3y=24

Equations in Two Variables
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Skills Practice

Graph a Line Using Intercepts

State the x- and y-intercepts of each function. Then graph the function.

1.3x-5y=15 | 2.~ 2x+3y=-3
y ¥
0 X o 3 X
3.4x-6y=12 4. 7x + 3y =-21
¥ y
3 - 2
O|1 X o} 2 X
2 1
S.Exm§y=2 6.x+y=-2
¥ ¥
2 1
0] 2 F'e 0 X
L L
7. DRINKS Ms. Purdy bought coffee and orange juice for her ¥
coworkers in her office. She bought x cups of coffee at $2 per cup
and y cups of orange juice at $1.50 per cup. Altogether she spent
$30. This can be represented by the function 2x + 1.5y = 30. Graph
the function. Then interpret the x- and y-intercepts.
3
oy 5 ]

PERIOD

Equations in Two Variables
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Homework Practice |
Graph a Line Using Intercepts

State the x- and y-intercepts of each function.

1. —6x.+ 8y = 24 2.3x -6y =18
1.1 _ -
8. —tv-1y=12 4. —10x — 10y = —20
_ 1
b.x+y=1 6.—-x—y-§

State the x- and y-intercepts of each function. Then graph the

function.
7. —4x + 2y = -8 8. 6x — 2y = —~18
Y Y
12
0] 1 X o] 2 I's
9. FARMING Mr. Jeans raises cows and chickens on his farm. y

Altogether, his cows and chickens have 140 legs. This can
be represented by the function 4x + 2y = 140, Graph the
function. Then interpret the x- and y-intercepts.

t0
O% 10 X

10. MONEY Monty has a total of $290 in ten dollar and five dollar bills. This can be
represented by the function 10x + 5y = 290. Interpret the x- and y-intercepts.

Equations in Two Vatiables




What is slope-
intercept form?

[ 8.EE.C.8.A } Expressions & Equations\
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: Understand that solutions to a system of two linear equations in two

| variables correspond to points of intersection of their graphs, because
[

i

I

I

\

points of intersection satisfy both equations simultaneous] y. What is standard

form?
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r= I
[
i Standard Form |
I - I
I . .
) Steps to converting an equation from: :
[
I :....lllllI‘-.lllcllll‘.l lllll ..l.'..ll..'.l.l..ll."ll -llll-‘.lll.....ll“lI.lll."'llll..l!ll.lll.!'..ll..‘l‘ :
: Slope-Intercept Form i Slope-Intercept Form to Standard Form :
! R e |
i ™ : N
f : 1
Step 1: :
1
™ ' Y
J
Step 2: !
_ i
I
!

.

i y
Example: : Example:
Convert 4x + 2y = 8 into slope-intercept form, Convert y =- % x + 5 into standard form.
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T0w yaur work!
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x+<um.
-3 +y=-2
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- Show your work!

o
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(6) —x+2y=6
@ x-2y=2

(@) —2x+3y=-12
@. 5x+2y=1

{0 4x-3y=-2

1%

.< lx+m .

>:m§m_ﬁ

@T..i:-.
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(2 x~4y+2=0

@ —-2x =By =0

e 8y-3x=-6

@ =2y

D

Name:

hew your work!
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R Bull's Eye Name ____
Workmg with Lines Date _ ___Hr

In the center of the Bull’s Eye, there is the s!ope of a line. In the first ring, there
is the y-intercept of that line. In the following ring, write the slope-intercept
form of the line. In the next ring, write the standard form of the line, and in the

ﬂnal ring, find the x—:ntercept of the line.

X-ntereept

S‘\'dﬂdﬂfd'_FDr A
Ax -\-—%L) £C

“a\ope- e

.

1




D




(L

GRAF T ANG /\/OTE

o TTTT TR R LN YA SE M5 e e e mm SR m e S R Em v e e mm e e sy, o e o s wm e m e e e -

~

(

Understand that solutions to a system of two linear equations in two
variables correspond to points of intersection of their graphs, because
points of i intersection satisfy both equations simultaneously.

8.EE.C.8.A } Expressions & Equat_lolp
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What is a solut;on"
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: lutions _One Solution Infinitely Many Solutions
| ! ¥ v ¥
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: Determine the # of solutions for the following equations:

| .

: 1) y=-2x+1 2) 2x+y=5 3) y=4x-2
: y=-2x-3 | y=-3x4+2 -8x +2y=-4
]

]

1

1

]

1

1

1

1

i

i

1

]

1

]
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1

1

: # of Solutions: # of Solutions: # of Solutions:
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. Kuta Software - Infinite Pre-Algebra

Solving Systems of Equations by Graphing

{_’”’"’?lve each system by graphing.
o1
1) y=7x-4
) ¥y=73

= 1x+4
Y77

i T Lha

L

A

|
Th
L}
k=3
i
1T
i
(]
L
—
wY

i
3) y=-Tx-3
y=4
A
3 £
%5k & & 4 . i

- Name -
Date
1
2) y=—x+3
3
y=2x-2
Ay

ot R 7 -I;L 1 ";
¥
: 2
4) 'y=—§x—2
8
=-—x+4
Y773

(*]

Period
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pairis 3 Solution of the given system,

ve each system by graphing, Check your answer,
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What is Substitution?
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‘equations in two
Y graphing the €quations, Sojy,

two lineay
b

stimate solutiong

Inspection,

8.EE.C8B Expressions

Solve systems of
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- Point of intersection
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-, Skills Practice  Sot egua) o € ODua.k Yo each @Hﬂe\{«f’“

' Solve Systems of Equations gebra:cally

Sblve each system of equations algehralcally

1.y=x-8 2.y=—x—4 S.y=x+11
y=05x y =3 | y=12x

4. y=x— 14 S.y=—=x+9 '6.y=x+15
y=—6x c Y= ' y= —4x

Hoy=—x—10 8.y=4x+ 24 9. y=—x+18
y= y=-Tx y =8

Write and solve a system of equatmns that represents each situation.

Interpret the solution. , . -
10. TELEVISION Vldel watched 6 times as many hours of television over the _ : C“
weekend as Dineen. Together they watched a total of 14 hours of television. -
How many hours of television did each person watch over the weekend? g
&
g
=
11. CROSS-COUNTRY SKIING Lucida is a cross-country ski racer. On Saturday, ]
she skied twice as many miles as she did on Sunday. Over the weekend 4
she skied a fotal of 63 miles. How far did she ski on each day? 5
g
g
12. DARTS Bryson and Lilly played a game of darts, and Lilly scored 4 more ]
points than Bryson. The total of their scores was 180. How many points '
did each of them score? . . i
- f )
D L;

52 Equations in. Two Variables
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Solving Systems of Equations by Substitution Date

ke BOWP
Kuta Software - Infinffs Algebra.l . -
\rj Solve each system by substitution.
1) y=6x—-11
-2x~3y=-7
) y=-3x+5
Sx—4y=-3
5) y=-2
™, 4x —~ 3)} = 18

Y=-5x-3)

&u&ﬁ"@w*ﬂ *s:f ‘Eaj t/{, S LS

"'W'H

Name ¢ h M J)Jé

Periad

2) 2x-3y=~—1
y=x~1

4) -3x-3y=3
y==5x-17

6) y=5x~7
“3x-2y=-12

‘Tﬂ
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#1. Make sure nncmiosm _

are in standard form and . #N _ U - S what fo_ o w . I
then _.omx at the . an_w_v_wnwnmn mMHnMos : \VM #4. #5. Substitute
“‘ﬂwﬁﬂmwm“ﬂ.nh_ﬂ. MM_M_MM by 5o that when you add H.w.+>am : w_ﬂ,\m for .iwm value wn“,r
casiest to eliminate by —,| the two, a variable will R e M.o:m . ainm:m - n .o.o:w or The
adding the two equations be eliminated. Look for MM:M+%@1 | ] <n_..mn.w_m:m | Ms_m.”w d
together. Otherwise, go to. the least cammon - . 1 . n_“hn M e n“..s
e | multiple of the solve for the

. coefficients.. other variable,

X+y=6' . >
uX...N%HO hv >

Multiply 15t by 1 add > | -
Eliminate x or y? Multiply 2 by
Solution:
-12x + w«\ = -3 . H b
6x -3y=-3 . m v . m R
. Multiply 15 by Iv Add > —
Eliminate x or y?_____ Multiply 2™ by S I
Solution:




Elimination Notes P.a

.

-“4x -3y =-5
ex-3y=7

Eliminate x or y?

:X+<HH

.wx+<uu

Eliminate x or y?

©

3x+2y=-6

O)

- 2x+DBy=7 .

Eliminate x or y? -~

room ,

O .

W2y = 2
- 3x -5y =I0

@)

Eliminate x or y?

e ——————

el SR
.

. o
Muitiply 15t by | Add — ~
>>:_.j.m_,u_< 2 _u_v\ —— q Solution:
Multiply 1 by I Add g ~
" nd 1., o . .
| >>=_._..v_% N . by - Solution:
> -bx.-4y =12 -6x - 4y = 12 Aly =33 3x+2(3)=-6
» 6x + 15y = 21 ] _6x+15y=21 |- 3x+6=-6 |
Multiply 12! by _ Add_ | 3x=-12
Multiply 2by _____ o X,
e e}
11y = 33 | @
-+ ST R
Multiply 15t by | Add > —
\ H nd .
Multiply 2 | by — Salution: _

20
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|  EXronson ﬁ?%@ v@v | _
What Do You Call It When Someone Pays Back a Loan Quickly~

Solve each m<m.~m..3u ot equations below by the addition method. Find the solution in the coordinate system and notice the letter

at that point. Print this letter in each box at the bottom of the page that contains the number of that exercise.

. Yi :

R i e e

®x+_‘nm o 8=4x -3y , IR ﬁlm u %ﬁ
IX—y=7 17=x+3y - . . 2
A \. o A 4 . N
@ 2x+y=3 - @ -6=3+y |04 ‘ 8
—2X + By = —9 10=~5x—y | 3 T2 .

. _ . . AL L] .
(3 3x+5y=0 ®) sx+ay=-1 Aﬂ.m S v ML
2x - 5y = —-25 3ty =—17 S ITer T T T Lﬂol P

@ —X—y=-6 @ X+2y =15 : : .,s ) %.!...aL«_.[ _ D}
&x+m.<Hﬂw | 5Xx=2y+3 . 1 le + .
(5) 2x-y=-4 10 7x-y=12 ) y=3x+13 19 4x+12= -7y

—2X -5y = 11 —3y=7x+8 _ 2t=y—~9 —y+12=4x
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What Kind of Shoes Does a Frog Wear?

Solve each: system of equations by the addition method. (You may first have to
multiply both sides of one equation by —1.) Find your answer below and cross
out the letter above it. When you finish, the answer to the title question will remain.

‘(padinbsy og Aewi |- Ag uoneoydiynw) pouisw

uonippe ayy Ag suonenbs jo swejsAs aAj0s 01 p~-9 JAILDAr40

iZZvZZid HL1iM vdd391Y

SUONEDNGN BAIEIID B

X+2y=8 5x -3y =14 4x + 2y = —17
(@ -sx+2y=11 - (®) 7x~4y=-10 | (10 -6x-5y=20
3x—4y=-19 Xtdy=2 X —y =4

0 3x+y=13 . @.r_x.*oZulu _. @ lwx+<u1m.

X+y=3 S X+ Ay =5 |\Xqu|_

(@) ex-2y=10 (®) x=5y-9 - (2 10x-2y=5

X—2y=~5 ~IX=-2Y 4D 2x — 3y =







Solve each system of equations below using

multiplication with the addition method. Find the
solution in the answer column and notice the word
next to it. Write this word in the box containing the
letter of that exercise. Keep working- and you will
hear about some “udder” nonsense. '

®) 5x—2y=4

3x+y=9

B) ax-5y=13

X—-2y=5

@ 7X+ 2y = -1
3x —4y =19

@ X+2y=6

5x+3y=2

2X+3y=7

Sx+4y =10

® 7x-3y=-s

3%+ 2y =11

OBJECTIVE 6-f: To solve systems of eguations using muitiplication

| @ 3x-5y=7

Sx -2y = -1

@ 4x+?;y=9

3%+ 4y =12

@ Sx—3y=16"

4x + Sy = -2

(@ 4x-3y=-~20
—Xx—8y=5

K —ax+7y=—1

=2 +5y=0

© sx+6y=-11
§x.+y=r-—4

with the addition method (equations are in standard form),

%]

TWEET (1, 2)

HS (2 1)

SELLING

(=5, 0)

BIRDSEED (-1, -2

UDDER (2, 0)

THE (3, 3)

SINGING (=5, 4)

| STARTED (2, -2)
|FED (~2.9)}

BUTTER (-1, 3)

COWS (1, 4)

MILK (=1, =1)

FARMER (1, -2)

AND (0, 3)

WINGS (2, -4)

WHO (1, -4)
MOO (1, 3)

CHEEP (5, 2)

BEEF (3, -2)|

ALGEBRA WITH PIZZAZZ
© Creative Publications
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,' / ‘ v ' \ .‘l , ‘Give an. example when \\
I il -weusea system of hnear 1
| { 8.EE C 8.C ] Expressmns & Equatmns 1 euaons el fte,
I : 1 ! ]
: Soive 1ea1-world and mathematu.a] probiems leading totwo |1 : 3
1 | linear equations in two variables. Ly 0

i P |
1\ Ycan P 0
‘\;K / J ‘\ o _ ',}’

Real-World S stems of E uatmn A

‘,Katle and J enny took their family to the zoo. Kat1e bought 2 adult ttckets and 2 o
- children tickets for $12.00. Jenny bought 3 adult tickets and 4 children. tickets for-_
$20 00. Detemune how much it cost for each adult ticket and child ticket. _

> Create a system of equanons

> Solve the system of equattons algebralcally by using elther substitution or

~_elimination; -+ A . Co
) ) :Il!-Inl‘...lt.llcoIll|l|||||0Ic-|lnllo'olclnnilITC.c----.l ...... ]
. i How much does it cost for an
‘ i adult ticket?
| G'r;'iph 't_t_l_e)systerjr_;"j Me'qu?ﬁm.is.i | How much does it cost fora 7
S LD 4 T chﬂdﬂcket" -
- ;a I
............................................................... !
At what point do the two lines § |
mtersect" o
I : I
L -
i )
H
v . )
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Why Are There Rules i in Croquet ?

JW

Solve each problem below using a sysem of two eqai in two variables. [

Find the solution in the answer column and notice the three letters next to it. &
Write these letters in the three boxes at the bottom of the page that contain

the number of that exercise.

®

The sum of two numbers |s 90. Thelr dn‘ference is 18. Find
the numbers.

The second of two numbers is 4 more than the first. The

' sum of the numbers is 56. Find the_ numbers.

® ®@

@ @

Q

-7 ALAEBRA WITH PIZZAZZ)
© Creativa Publications

“The number of giris at Sky High School is 60 greater than

the number of boys. If there are 1250 students ail together,
how many girls are there?

The second of two rnumbers is 5 more than twice the first,
The sum of the numbers is 44. Find the numbers.

The sum of two numbers is 75. The second number is 3
less than twice the first. Find the numbers.

The larger of two-numbéré is 8 more than four times the
smaller. If the larger Is increased by four times the smaller,
the result is 40. Find the numbers.

The number of calories in a piece of pie is 20 less than

threé times the number of calories in a scoop of ice cream.
" The pie and ice cream together have 500 caiones How

many calories are in each?

The sum of fwo numbers is 4 less than twice the larger. lf
the Iarger is decreased by three times the smaller, the
result is —20. Find the numbers. .

=
16, 28
13, 31

N 370, 130

¥ 350, 150

o

-

38, 52
16, 12
24,4
36, 54

24, 32

26, 30
36, 39

26, 49 AVE

50

OBJECTIVE 6-¢: To solve word problems using systems of equations.

et
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Name: Date:

Period:

Unit 7 Study Guide: Systems of Equations

Solve the following systems by GRAPHING method:

1. 3x+y=5 and y-x=1 2. 3x+y=3 and 6x+2y=6
R : WA = EPTEETER .;.: q ¢
: 3
4 -
= s

3. y=2x—-4 and y=2x+1

by

Solve the following systems using substitution method.

4, y=6x—11 and -2x-3y=-7 5.y=x+1 and y=2x-1

6. S5x+y=-2 and -6x+3y=12

3L




Solve the following systems using elimination method.
7. 4x +3y =5 B. 2x+y=9
2x-3y=7 X+4y=0

9. 6x-3y=-3 10. 3x~3y=-15
-12x +3y=-3 4x+2y=4

Solve the following word problems using system of equations:

11. For a community bake sale, you purchases 12 pounds of sugar and 15 pounds of flour. Your total cost was $9.30.
The next day, you purchased 4 pounds of sugar and 10 pounds of flour. Your total cost the second day was $4. 60. Fmd
the cost of a pound of sugar and a pound of flour.

- Define Variables: Write the System: Solve: Answer:

12. A travel agency offers different getaways to New York. Plan A includes hotel accommodations for 3-nights and 2-
pair of baseball tickets for $645. Plan B includes hotel accommodations for 5-nights and 4-pairs of baseball tickets for
$1135. How much does a single hotel cost and how much does a single pair of baseball tickets cost?

Define Variables: Write the System: Solve: Answer:

13. Tickets for the theater are $5 for the balcony and $10 for the orchestra. If 600 tickets were sold and the total
receipts were $4750, how many tickets of each type were sold? t
Define Variables: Write the System: ' Solve: Answer:
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14.15(3, 2) the 5°|d.ti9f! to this sy temof equations?

15. You are Wélking along fh’é"pa%ﬂ y = 6x + 8. Your friend Rick is walking along y— 12 = 8x. At what
point do your paths cross? '

CONCEPTS REVIEW:

Draw and label the three types of solutions:

List the steps for solving a system of equations by GRAPHING

List the steps for solving a system of equations by SUBSTITUTION

1

List the steps for solving a system of eg'u,ations by EL|M!NATI_ON




Convert between forms.

o Conirt o Standud orm,
1) y=-2x+5 B

- 2) y=%x-3

Convart 4 Slope invercept form .

3) 12x+3y=15

4) 3x~-12y=24

é--...../
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