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MY WORD BANK

pbhrase, using pictures and examples when
vocabulary.

f Arithmetic

Commutative property
(addition and multiplication)

Properties of Equality

on property of equality Multiplication property of equality
action property of equality) (Division property of equality)
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8.0 Opening Problem

OPENING PROBLEM: NUMBER TRICKS

[SMP 7, 8]

Step | Abbreviate action

etic

e My final result is
e Others in the class got
e The “trick” is:
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8.1 Solving Equations with Rational Numbers

SOLVING EQUATIONS WITH RATIONAL NUMBERS

We will solve equations that involve non-integer coefficients and constants using algebra.
[8.EE.7ab; SMP3, 6, 7, 8]

STARTED

) -5

5X + 65 = -55 + 35x

Solve each equation using s on (mental math).

56 =x+ 2 8. x—-15=15

10. -0.2x=-0.04

12. x—§=2
4

13. Iy =3 14. X =38
2 2
MathLinks: Grade 8 (2" ed.) ©CMAT 2
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8.1 Solving Equations with Rational Numbers

ESE IN TWO WAYS?

Solve using any method.

3. -%(x+8)= %(x—4 0.5(x = 6) = 1.5 — 1.2

efer to “remove” fractions and decimals at the start of the solving process?

6. Record the meanings of the addition (subtraction) property of equality and multiplication
(division) property of equality in My Word Bank.

MathLinks: Grade 8 (2" ed.) ©CMAT 3
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8.1 Solving Equations with Rational Numbers

ICE 1

dicate if there are no solutions or infinitely

equation. Explain his reasoning. Identify properties
find the solution. Refer to Student Resources for the properties.

Explanation:

8. Record the meanings of associative property and commutative property in My Word Bank.
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8.1 Solving Equations with Rational Numbers

ICE 2

dicate if there are no solutions or infinitely

2. 1.6x+9.8+2x=5.4-0.8x

0.2(x +0.3) =

2)+0.2=-02(x-1)-05

uation. Explain her reasoning. Identify properties
n. Refer to Student Resources for the properties.

Explanation:

7. Below is some
when opria

= =2X
+36=x+75
3.6=x+75

8. Record the meanings of distributive property, identity property, and inverse property in
My Word Bank.
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8.2 Solving Systems Using Algebra

SOLVING SYSTEMS USING ALGEBRA

We will use substitution to solve systems of equations. We will also explore the elimination

method.
[8.EE.8ab, 8.F.3: SMP6, 7, 8]

STARTED

olution to a linear equation

numbers to be a soluti of linear

ook sPmething like:

C

ch has, and what form solutions

7. A system ©f two equivalent linear equations that are represented by coinciding lines, like

diagram above.
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8.2 Solving Systems Using Algebra

VE SYSTEMS OF EQUATIONS

the table.
ite one equation | Describe the solution(s)
the equation. to the system.

y=x-5

2x+y=4

to write an equation in one variable, solve the
ion(s) to the system.

6.
y—2=X

6Xx+y=-4
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8.2 Solving Systems Using Algebra

ICE 3

. Write the solution as an ordered pair or

2.
X=y+20

X =5y
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8.2 Solving Systems Using Algebra

BY ELIMINATION

X+y=2
X—2y=3

(2)

hen find a system where the sum of the solutions is O (i.e., x + y = 0). Write the
and show how you found the solutions.

MathLinks: Grade 8 (2" ed.) ©CMAT 9
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8.2 Solving Systems Using Algebra

ICE 4

Write the solution as an ordered pair or

2.
4x+y =6

2x+2y =9

MathLinks: Grade 8 (2" ed.) ©CMAT 10
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Explain how you

8.2 Solving Systems Using Algebra

ICE 5

Write the solution as an ordered pair or

5.

elow. Do not solve.

6.
y = 4x

y=x+3

MathLinks: Grade 8 (2" ed.) ©CMAT
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8.2 Solving Systems Using Algebra

OUT SYSTEMS

ing or minimal work. Check using an algebraic
correct.

2.
y =5(x + 10)
y =5x + 50
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8.3 Algebra Applications

ALGEBRA APPLICATIONS

We will solve geometry, rate, and money problems using algebra.
[8.EE.7b, 8.EE.8c, 8.F2, 8.F.3, 8.F.4; SMP1, 2, 3, 4, 6]

STARTED

al structure provided.

2. These figures have th
What is the perimeter o

rite one‘@quation in x and solve:

perimeter: Trapezoid perimeter:

Triangle meter: Triangle perimeter:

MathLinks: Grade 8 (2" ed.) ©CMAT 13
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8.3 Algebra Applications

o
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8.3 Algebra Applications

ICE 6

guation, solve the equation, and answer the

2. Hadiza opens a savings account and
starts to deposit 20% of her $1,800

monthly earnings every month.gAt the
same time, she is paying $740

will the two accounts ha
amount of money in them

een hot air balloon was at the

imum allowable 3,000 feet above the
nd and began to descend at a

starts on the ground andis ; constant rate of 10 feet per second. At
constant rate of 8 feet p 4 the same time, a red hot air balloon at
long with it take f 300 feet above the ground starts to rise at
reach the sam a constant rate of 5 feet per second. How
balloon? long with it take for the two balloons to be
at the same altitude?

3. Avyellow hot air balloon is 750 feet a
the ground and rising at a constan

MathLinks: Grade 8 (2" ed.) ©CMAT 15
Unit 8: Student Packet



8.3 Algebra Applications

OIN JAR
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Unit 8: Student Packet



8.3 Algebra Applications

ICE 7

jars. Use a structure similar to Talia’s Coin

2. Mateo’s coin jar contains 54 nickels and
guarters totaling $6.90.

3. Maya gets another jar where therg
twice as many pennies as quarters.
value of those coins is $5.4
number of pennies and
substitution.

umber of pennies and quarters using
substitution.

MathLinks: Grade 8 (2" ed.) ©CMAT 17
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8.3 Algebra Applications

ICE 8

Ive each problem below.

2. There are bicycles and tricycles at the
park. There are 82 handlebars and 189
wheels. How many tricycles are there?

There are pigs and chickens on the farm.
There are 65 heads and 226 legs. Ho
many chickens are there?

For each problem below, define a vari
the solution does not make sense_ig

. o has $400 and is saving $40 per
week. Dev has $300 and is saving $30
per week (at the same time). In how
many weeks will each person have the
same amount saved?

equilateral triangle to thg
have the same side len
the same perime

Equation and solution:

Explanation:

MathLinks: Grade 8 (2" ed.) ©CMAT 18
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8.3 Algebra Applications

A MARATHON

y measuring “pace” (minutes per mile).
arathon. They don’t usually train together
to train together today. Jacob says, “I'll give
h up to you.”

his training at a constant pace.

2. Write each of their initial values.

# of min Since R,

10

w

Write each of their pace

v

# of mi

sent each of their training paces.

ion to solve this system. Then state the time it takes for Jacob to catch up to
at what mile that occurs.

MathLinks: Grade 8 (2" ed.) ©CMAT 19
Unit 8: Student Packet



8.3 Algebra Applications

n for the marathon too.
15 minutes per mile.

minutes

bra to determine when

4. Jacob gives Kim a 30-minute head s in gives Kim a 40-minute head start.

the con
time eac

Explain the soluti
problem how

Explain the solution in the context of the
problem and how much time each athlete
has trained.

u find interesting or challenging about the Marathon problems?
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8.3 Algebra Applications

BURRITOS, AND GUAC... OH MY!

Use any method to find the cost of each item
guations works nicely.
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R EQUATIONS AND SYSTEMS 2

h 9 no more than one time each.

2. Write an equatiogywith ex
solution betwee 2.

3. Write an equation
solution between

4. Write an equation with exactly one
solution between 1 and -1.
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Review

AND NEGATIVELY!

ing cards, 1 number cube.

the number cube will represent a positive or
ill represent x (or its opposite) for round.
chooses a card, substitutes the value into

ayer with the greatest value Qfy he ed

player with the most is thewinner.

Round 2:

or this round .Jgot card # .

Round 3: Round 4:
For thi | got card # .| For this round, x = . I got card # .
MathLinks: Grade 8 (2" ed.) ©CMAT 23
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Review

EQUATIONS AND SYSTEMS 2

or D.
Our group start poster is

rker. Our group marker is

ing your teacher’s direction
Poster 3 (or 7)

C. Substitute the x-value from part B 1 n from part B as a check.

D. Explain two things in writing
1. Why does substituting one value into the equation make the ordered pair a
true solution?
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Statements and properties ab
to complete the crossword p

for solvin
st one is done for you.

Review

RY REVIEW

w the properties of arithmetic and equality.

is equation are shown. Use the clues

3(3x — 2) = -4(4 — X)

his is a (9 across) equation in one (5 down).

9x—-6=-16 +

(6 down) property

(4 down) and (1 across) properties

combine (10 across) (11 across)

(12 across) property of equality

additive (8 down) property (-6 + 6 = 0)

additive (7_across) property (9x + 0 = 9x)

(12 across) property of equality

additive (8 down) and (7 across) properties

-1 e (-1x) = -T's (20)

(3. down) property of equality

1x =-20

just plain ol’ arithmetic

X =-20

Multiplication property of (2 down)

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

REVIEW

he value of a corresponding cell. Use clues to
Once evaluated, the cells will contain the

The Clues

Number of
red stripes
on the U.S.
flag

2. Solve each equation below for

MathLinks: Grade 8 (2" ed.) ©CMAT 26
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Review

. Selena has a bowl full of fruit. Find
round to the nearest hundredth if necess

a. A grapefruit with a
diameter of 7 cm.

c. An orange with a
diameter of 5 cm.

burt is are gle that measures 28 meters by 15 meters. How many meters
across the court? Round to nearest hundredth if necessary.
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Review

a +b) = a? + 2ab + b?. Equate the two area expressions and part ¢ above

Why does this prove the Pythagorean theorem?
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Review

CTION

ideas in this unit. Draw lines to show

Extend applications of volume to
cylinders, cones, and spheres
(8.G.C)

O Complete the real n

—— = - ——

. Unit Progress. Go back to n the cover and complete or update
your responses. Explain s understa etter now than before.

onnections. What problem or page in this unit seemed most complex to you?
Describesehanging quantities involved, if any. Did using algebra help you tackle it?
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Student Resources

STUDENT RESOURCES

Word or Phrase

Definition

ation of a line is the equation
of the line, and b is the y-intercept of the line.

letermines a line with slope 2 and y-interc

on true.

ion to the equation 10 + x = 18.
he equation, the equatio

If y=x+ 10, and

write one eq 0 =2x + 4.

system of linear A system of li i ¥@’or more linear equations in the same
equations variables.

Xx+y=1

X+2y=4
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Student Resources

Properties of Arithmetic

essions (mathematical phrases).

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

v' Commutative property of multipli
aeb=Dbea

v' Multiplicative identity pro
(multiplication property
ael=1ea=a

Multiplicative i

a

ng addition a
a for anyt

Properties of Eqbality

(mal atical

Reflex operty of equality: a=a

UDLINa O property o egua V
Ifa=b and c=d,then a+c=b+d

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

v' Multiplication property of eq
(Division property of equali
If a=b and c=d, then

ransitive property of equality: If a = b, and
b=c,thena=c

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

for Solving uations with Rational Coefficients

A Strateg

ed the same way that equations with integer
] equality. However, many people prefer to rewrite the
his can be accomplished by:

ators in the equation.
mmon multiple.

oefficients.

s of

ultiple of 3 and 6 is 6. Here we multiply both
i It is

by 6 (multiplication property of e . The
with integer coefficients.

S

2Xx+y=5 — y=-2x+5

X+2y=4 — 2y=-Xx+/4

2. Use the substitution propert ght sidegof both equations are equal to the same thing, namely vy,
the two expressions i

Write one equatio

x-value into eithier equation to obtain the y-value.

Solution to the system: (2, 1)

For this exa
and substitute

another substitution approach would be to write the first one equation in slope-intercept form
expression for y in the second equation. Using this approach:

X+ 2(-2x +5) =4
X=2
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Student Resources

Solving a System of Linear Equations by Elimination

quality and the addition property of equality, is another
mple.

ination.
rackets to keep track of them.)

oth sides of one (or both) equati
h equation opposites of each oth

els and quarters. There are 38 coins in all.
he total value of jar is $5.30. Find the coins in the jar.

Let n = the number of nickels
Let g = the number of quarters

n+gq=38 — q=38-n
0.05n + 0.25g = 5.30

By substitution:
0.05n + 0.25(38 — n) = 5.30
n=21 and q=17

e Answer the question(s) There are 21 nickels and 17 quarters
e Interpret the solution in the problem Money makes sense: 21($0.05) + 17($0.25) = $5.30
MathLinks: Grade 8 (2" ed.) ©CMAT 33
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Student Resources

COMMON CORE STATE STANDARDS

STANDARDS FOR MATHEMATICAL CONTENT
rs of simultaneous linear equations.

able with one solution, infinitely many soluti
the case by successively transforming the g
t equation of the formx =a, a=a,

or no

function has the greater rate of change.

8.F.3 | Interpret the equation y = eE ction, Whose graph is a straight line; give
example i : £ he-function-A=-s?-giving-the-area-of a-square

8.F.B ween guantities.

8.F.4 | Construct 2lationship between two quantities. Determine the rate of
lue of the function from a description of a relationship or from two (x, y) values,
e from a table or from a graph. Interpret the rate of change and initial value of a

f the situation it models, and in terms of its graph or a table of values.

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

Reason abstractly and quantitatively.
SMP3
SMP4 ith mathematics.
SMP6 Attend to precision.

pstruct viable arguments and critique the reasoning of others.

SMP7 Look for and make use of structure.
SMP8 Look for and express regularity in repeated reasoning. 9"'781614"454373
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