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MY WORD BANK

brd or phrase, using pictures and examples when
atical vocabulary.
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7.0 Opening Problem

THIS EQUATION?

you want to use an organized guess-and-check

20 -2(x—1)—7

e both
sides equal?
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7.1 Solving Systems by Graphing

SOLVING SYSTEMS BY GRAPHING

We will solve systems of equations by graphing; and understand that a system can have exactly
one, zero, or infinitely many solutions. We will use substitution to rewrite systems of equations as a

single equation and verify solutions.

[8.EE.84a, 8.EE.8b, 8.EE.8c, 8.F.2, 8.F.3, 8.6@: SMP1, 2, 3, 4]

STARTED

orm, complete the tables, an

><V

above, circle the ordered pair in problem 1 and the ordered pair in problem 2
e same.

4. At what peint do the two lines intersect on the graph?

5. Record the meanings of slope-intercept form and point of intersection in My Word Bank.
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7.1 Solving Systems by Graphing

M OF EQUATIONS?

graphed, what does the line represent?

rite the
easier to

><V
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7.1 Solving Systems by Graphing

M OF EQUATIONS?

tinued

nuations in two variables has

, or infinitely many solutions.

t has exactly one solution.

an

. Change the second
form.

b. What dg 3e tWo equations? o

<
< I Lt

y do you think we say that this system has infinitely many solutions?

9. Consider the pair of equations in Getting Started a system of linear equations. Does this
system have one solution, no solutions, or infinitely many solutions?
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7.1 Solving Systems by Graphing

TICE 1

parallel lines has solution(s).

s that coincide (equivalent equations) has

s intersecting in one point has

><VV

6. S the graph of a system of linear equations with exactly one 4
soluti uch that both lines have negative slopes.

y 3
v
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7.1 Solving Systems by Graphing
TICE 2

, ‘I don’t need to graph these lines. | know that
WS this.

d, “ don’t need to graph these,lines. w that
how Smitty knows this.

ption below. describe th solution(s)

><V

A 4

5. Two line 6. Two lines with the same slopes and the

same y-intercepts.

Ya

y 3

><V
><V

A 4 A 4
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7.1 Solving Systems by Graphing

BSTITUTION

Challenge she’s been doing ) e. “| alrg@dy have 40 miles, and starting tomorrow, I'm
going to walk 8 mileg [ I should join the challenge.” Jordan accepts and
going to walk more miles per day to try to catch
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7.1 Solving Systems by Graphing

BSTITUTION

tinued

8. t their same pace, on what day have they walked

10. Record the meaning of substitution in My Word Bank.
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7.1 Solving Systems by Graphing

TICE 3

rd. Naomi has $100 in the bank and will save
and will save $45 each month.

Y,
4

>

and write the

lina

otal saved

in$ (y)

answer in'a short sentence.
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7.1 Solving Systems by Graphing

TIONS TO SYSTEMS

ame street to the park near their school.
locations.

above street level every 6 secondsgso that they
ver time.

v
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7.1 Solving Systems by Graphing

TICE 4

all equations are in slope-intercept form first.

2.
y—2=x
6x+y=-4

plete the table below.
Problem 1 Problem 2

What does the result
from directly above tell
you about your
estimate?
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7.1 Solving Systems by Graphing

TICE 5

plete the table.

2. LinesCand D 3. Lines Eand F
C:(0,-4)and (1, 0) E: (0,3)and (1, 1)
D: (0, 2) and (-1, -2) nd (-1, -2)

¢
State exact or
by substitution.
(if possible)
MathLinks: Grade 8 (2" ed.) ©CMAT 12
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7.2 Solving Equations Using Cups and Counters

SOLVING EQUATIONS USING CUPS AND COUNTERS

We will solve equations using a model and balance techniques.
[8.EE.7a, 8.EE.7b; SMP6, 7]

STARTED

rm if needed. Then use sub,

Solve using mental math. imafor the variable to make each equation true.
3. 24 + x=10 4. 30=5x+15

6. -3(x—2)=-24

7. Record the meanings of solution to an equation and solve an equation in My Word bank.
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7.2 Solving Equations Using Cups and Counters

S, AND BALANCE

Cup Upside-down Cup

9. Record the meaning of zero pair in My Word Bank.

MathLinks: Grade 8 (2" ed.) ©CMAT 14
Unit 7: Student Packet



7.2 Solving Equations Using Cups and Counters

TICE 6

sitive counters on
at happens to this + + + + + +

to represent the /\

2. Four positive counters are a
left side.

4. Six cups are a

7. Two negative counters
each side.

8. Five upside-down cups are added to each
side.

nters equation pictured below, write the equation as pictured, perform
and then write the new, resulting equation.

10. Equation pictured:
ters to create zero pairs so that Add cups to create zero pairs so that
there are no upside down cups on the
right side.
V - - + + + A - -
+ + A
Resulting equation: Resulting equation:
MathLinks: Grade 8 (2" ed.) ©CMAT 15
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7.2 Solving Equations Using Cups and Counters

NS WITH BALANCE 1

ters:

dividually)?
gether)?
solved.
titution.

(2)

w, find the solution, draw, and check..
6. 32+x)=x+8
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7.2 Solving Equations Using Cups and Counters

NS WITH BALANCE 2

8. -3(x—1)=-2x—-3 - 2x
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7.2 Solving Equations Using Cups and Counters

TICE7

d drawings. Check solutions.
x=-3+3x+5 | 3. 3(x—2)=-2(x-2)

-2X tad = -3(2 + x) + 2x

7. Try to sol ation from
model.

ou Solve This? (Opening Problem) using the

A(x—2)+6=20-2(x—1)—-7

Check:
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7.3 Solving Equations Algebraically

SOLVING EQUATIONS ALGEBRAICALLY

We will solve equations algebraically, and understand than an equation can have exactly one,

zero, or infinitely many solutions.
[8.EE.7a, 8.EE.7b; SMP3, 5, 7, 8]

STARTED

(x+1)—x-6

he | b. Write the expression iits si
form.

-8 + x using any method.

Wha od did you choose?

4. How are the equations in problems 2 and 3 related?
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7.3 Solving Equations Algebraically

S TO PROCEDURES

Drawing
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7.3 Solving Equations Algebraically

TICE 8

ck by substitution. Build or draw as needed.
2. 2(x—1)=2x+1+3x
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7.3 Solving Equations Algebraically

EXACTLY ONE SOLUTION?

en explain what you think each person meant.

2. Yesenia looked at the equation
2x + 2 =2(x + 1) and said, “Every value |
substitute into this equation makes it
true!”

oluti Refer e of the problems

y solutions. Refer to one of

W 2quation in one variable has

olutic 0 solutiofiy’or infinitely many solutions.

Solve each equg otk and clearly state any solution(s).
6. S5x+7)=5x+7

x+13x = 3(4x - 3) 8. 5x+3-2x=-3(x—1)—4x
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7.3 Solving Equations Algebraically

TICE9

e no solutions or infinitely many solutions.

2.

15x + 200 + 15x = 100 + 50x

10@%~ 1) = 5(6x +

(x +20) = -30 — 10x + 100

-2(10x + 4) = -4(6x — 8)
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REVIEW

R EQUATIONS AND SYSTEMS 1

S.

,orD.
pr. Our group start poster is

arker. Our group marker is

4 (or 8)

.X=4_y

4x +2 =2y

clearly.

e equation from part C as a check. After a
successful check, exp substituting this one x-value into the equation makes the
ordered pair a true soluti€

h in slope-intercept form, and then explain how you
out graphing.
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Review

R EQUATIONS AND SYSTEMS 1

le.

s of equations from the puzzle. Fill in the blanks
ns.

because...

because...

3. Choose an g Square Puzzle other than the two above, copy it below,
an ' ing a cups and counters diagram.
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Review

EAR EQUATIONS AND SYSTEMS 1

place a digit in each box to create dn,equation:

2. with the greatest solution

4. with a solution as close to 0 as possible
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Review

RY REVIEW
4
7
Do
Y. (X — = 1 Property of equality:

Ifa=b,thena+c=b+c
5 sys 2  represents unknowns in our equation

solving model
6 [ an equatiof true 4  used with 2 Down
7 system of equations 5 set of two or more equations in the

a solution same variables
2 negative counter 8  multiplicative identity (two words)

tems of equations with no solutions 10 number of solutions when two lines
intersect
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REVIEW

D, Y, X. Sums of rows and columns are
n.

UMNS
2

D

Review

b.  0=235(0.75+n)

in terms of x.

a. 2x+y=14 b. 2y—x=14
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Review

REVIEW

tinued

the cone to the right if
cm. Round to the
heorem to find the

12 cm

-
P

ylinders not drawn to scale.)

b. The cylinder below has a volume of
22

1,386 cm®. Use T = =
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Review

REVIEW

tinued

8. Allieand N
close . Nie 45 js closerto 7.

ou think is more accurate? Explain.

ould you say to the other student to help understand the error?
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Review

ECTION

big ideas in this unit. Draw lines to show

Extend applications of volume to
cylinders, cones, and spheres

e e o mm Em mm Em Em = = w—

Unit Progress. Go ba Or Your Progress on the cover and complete or update
your responses. Explain erstand better now than before.

on using cups and counters to solve equations. If they
0? If not, why not [SMP5]? Then circle one more SMP on the back of
ink was addressed in this unit and be prepared to share an example.

Making Connections. How are the number of solutions to an equation in one variable
similar to the number of solutions to a system of equations in two variables?
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Word or Phrase

Student Resources

STUDENT RESOURCES

Definition

s is a point where the lines

the plane with equations
e point of intersection (1, -1).

><VV

substitution

and we know also that y = 2x + 4, then we may use substitution to
write one equation in x to get x + 10 = 2x + 4.

m of linear equations is a set of two or more linear equations in the same

An example of a system of linear equations in x and y: {x +y=1

x+2y=4

zero pair In the signed counters model, a positive and a negative counter together form a zero pair.
Let “+” represent a positive counter, and let “-” represent a e ‘\\
negative counter. Then the following is an example of a '/ Y
collection of (three) zero pairs. “\ + + + /,'
MathLinks: Grade 8 (2" ed.) ©CMAT 32
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Student Resources

Systems of Linear Equations

s in the same variables. A solution to the system of
hen substituted, make all equations simultaneously true.

, infinitely many solutions, or no solution.

y=x-2

olutions

ons are equivalent,
ncide. Every poi

s are parallel,
Thus these

sents a solutiog two equations solution in
[e0)¢ on.
v
Solving a System of Linear ions b aphip
D eso ame es and observe the point(s)

2x+y=5
(2,1)
\ e
=5 — 2(2)+1=5 (true)
x+2y=4 — 2+2(1)=4 (true)
MathLinks: Grade 8 (2" ed.) ©CMAT 33
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Student Resources

Properties of Arithmetic

pressions (mathematical phrases).

v' Associative property of multiplication
ae(bec)=(aeb)ec

v' Commutative property of multi
aeb=bpea

v' Multiplicative identity
(multiplication prope

ating additiQ d multipliéation
h + ca fora ee Nul s a, b, and c.

v

Properties of E it

at (ma atical se tenc )-

v Refle property of equality: a = a

Symmetric property of equality: If a = b,
then b=a

v' Transitive property of equality: If a = b, and
b=c,thena=c

(Division property of €€ W

If a=b and c=d, then &

MathLinks: Grade 8 (2" ed.) ©CMAT
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Student Resources

Equations Using a Model 1

Let V represent the unknown (like x)

Let A represent the opposite of the unknown (like -x)

ther paths are possible to arrive at the same solution.

each side

~o -

divide both sides by 2

put counters equally into cups
(or do mentally)

notice the use of th
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Student Resources

Equations Using a Model 2

Let V represent the unknown (like x)

Let A represent the opposite of the unknown (like -x)

ther paths are possible to arrive at the same solution.

*this gives the same result as
adding 1 to each side

add 3x to both sides
AND add 3 positives to both sides

_________

- ~

remove zero pairs ;

S~ - -

divide both sides by 3

put counters equally into cups
(or do mentally)

notice the use of th

stituting the solution into the original equation:

-1 = x-4

-2( 1 = 1-4 ?
2-1 = -3 ?
3 = -3 true
MathLinks: Grade 8 (2" ed.) ©CMAT 36
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Student Resources

Using Algebraic Techniques to Solve Equations

utive property).

ide of the equation (e.g., associative properties,

le (e.g., addition property of equality, multiplication

like terms

both sides

inverse/identity properties

distributive property
3x+x=(3+1)x=4x

equality

multiplicative inverse/identity

properties

multiplication(division) property of

Check by substituting the solutio

MathLinks: Grade 8 (2" ed.) ©CMAT
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Student Resources

COMMON CORE STATE STANDARDS

STANDARDS FOR MATHEMATICAL CONTENT

pairs of simultaneous linear equations.

e property and collectin

ear equations:

o linear equatio two variables co to points of
of intersectigh 8atisfy bothfeéquations simuftaneously.

and estimate solutions by
ple, 3x t2y= 5 and
ly be 5

6.

s in two variables.

nt way (algebraically, graphically,
example, given a linear function represented by
an algebraic expression, determine which

a linear function, whose graph is a straight line; give

examplethe-function A=s*giving-the-area-of-a-square
J

J
O
h

8.F.B ddel re etween quantities.

8.F.4 0 model a relationship between two quantities. Determine the rate of

exef the function from a description of a relationship or from two (x, y) values,
able or from a graph. Interpret the rate of change and initial value of a
terms of the situation it models, and in terms of its graph or a table of values.

3 3

ANDARDS FOR MATHEMATICAL PRACTICE
e sense of problems and persevere in solving them.

eason abstractly and quantitatively.

SMP3 onstruct viable arguments and critique the reasoning of others.

SMP4 el with mathematics.

SMP5 Use appropriate tools strategically.

SMP6 Attend to precision.

SMP7 Look for and make use of structure. “ H‘“I“H mlm m “

SMP8 Look for and express regularity in repeated reasoning. 9'781614"454366
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