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6.0 Opening Problem

MY WORD BANK

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

constant term

quation

expression
equivalent expressions

ter variable
like terms
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6.0 Opening Problem

LEM OF 4’S
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6.1 Numerical Expressions

NUMERICAL EXPRESSIONS

We will apply the distributive property to rewrite numerical expressions. We will define and use

exponential notation. We will evaluate expressions using conventions for the order of operations.
[6.NS.4, 6.EE.1, 6.EE.3; SMP1, 3, 6, 7, 8]

STARTED

h of the following pairs of n
3. 24 and 36 4.

\se are equations

10 = (6 — 4)5

16

X+3=6+7

5. Describe what
the meaning g

etween an expression and an equation. Record
Bank.

7. Label the length, width, and height of the
cube. Each edge is 4 linear units.
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6.1 Numerical Expressions

RIBUTIVE PROPERTY

(4 +5)8

16 + 56

11. 33+44-55

12. Record the meaning of the distributive property in My Word Bank. Include examples.
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6.1 Numerical Expressions

TICE 1

ctly illustrate the distributive property.
b. 9+24 =3(3+24)

d. 40-16=8(5-2)

not equivalent to (9 — 2)4.
2(4)

ressions

5(3) + (5)5

10. Ahmed
incorrect.

’ +4 +6 +8 using the GCF and the distributive property.

12. A sto
store

easier?

bought 278 shirts for $7 each and sold them for $15 each. How much profit did the
e? How can you use the distributive property to make your computations

MathLinks: Grade 6 (2" ed.) ©CMAT 4
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TIAL NOTATION

6.1 Numerical Expressions

quare unit of ar,

W

8. Record the meaning of exponential notatigfiwith examples in My Word Bank.

Compute.
9 2° 10. ¥ six squared 11.  ten cubed
32 +31 14. 2332
2(2%) 17.  3(3" + 32?)
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6.1 Numerical Expressions

OPERATIONS

Operations

from left to right.

from left to right

Notes
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6.1 Numerical Expressions

e exponents to write
e total area.

, three erasers for $0.50 eac
e total cost and find

8. 12+8+4-2

11.

12. Rewrite problem 7 above using a division symbol (+) instead of the fraction bar.
The new expression should include the same numbers and have the same value.
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6.1 Numerical Expressions

ND YOUR THINKING

nsert exactly one set of
5e value is 10. Show work

5 class to create an expressi
month number and the two
oblem of Fours. Try his chall

are of an er greate

2 2 v 0
a. Draw a picture show amount af pizza Joe ate.
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6.1 Numerical Expressions

OF 4’S EXTENDED
rom 1-10 in The Problem of 4’s. Revise them if
the correct order of operations is clear.

ny of the numbers from 11-50 as you can. Use
e correct order of operations.

n interesting strategy you used to find the numbers and circle one example
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6.2 Algebraic Expressions

ALGEBRAIC EXPRESSIONS

We will write and evaluate algebraic expressions and use algebra vocabulary appropriately.
[6.NS.3, 6.NS.4, 6.EE.1, 6.EE.2,abc, 6.EE.3, 6.EE.4, 6.EE.6; SMP2, 3, 6]

STARTED

Factors

3and 8

3and (2

property. Check that the rewritten

Rewrite the 6 using the distributive property. Verify that the rewritten

expression IS gual to 43.

*For all problems in this lesson, we assume that tax is included.
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6.2 Algebraic Expressions

D EXPRESSIONS

PI1ZZA MENU
Drinks

Small drink
Medium drink
Large drink

aning of each order and find its cost.
L+L+s 7. 3(p +9)

8. Record the meaning of variable in My Word Bank.
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6.2 Algebraic Expressions

PIZZA MENU

ents the cost of the item.)
Drinks

Small drink
Medium drink
Large drink

find the cost

4. Ronni

5. Total
(in simples

Explain wh to 5p, regardless of the cost of a slice of pepperoni.

D + 2p be rewritten as (3 + 2)p?

a shop owner decides to take $0.10 off the cost of each slice of pizza. Write a
al expression for the total cost of the order in problem 5, including this discount.
Then find the cost.

MathLinks: Grade 6 (2" ed.) ©CMAT 12
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6.2 Algebraic Expressions

ion 4(x + 3) has two factors.

drinks from Nonna’s for his team. There are 12
lices of cheese pizza and the rest want 2 slices of
em want a medium drink, one-third want a small drink, and
e the menu for the following.

te a expression for the cost of this order. Then evaluate the expression to
ind the total cost fafithe coach.

10. Record the meanings of terms, like terms, coefficient, constant term, and equivalent
expressions in My Word Bank.
13
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6.2 Algebraic Expressions

TICE 5

plete the rest of the table, referring to the

Coefficient of
variable(s)

Constant | Term(s) with
term(s) variables

f the table, referring to the expanded

Abblv the distributive bro Constant | Term(s) with | Coefficient of
PRy P term(s) variables | the variable(s)
ach expression below for v = 10.
b. lv C. v d. lv
2 5 5
MathLinks: Grade 6 (2" ed.) ©CMAT 14
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6.2 Algebraic Expressions

RE SORT: EXPRESSIONS

5. Record results.

Card set O

Card
number

Card
letter

word

I

IT

attributes that are the

N

3. Partners,*Choose another pair of numbered matched cards and discuss the attributes that
are the same and those that are different.
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6.2 Algebraic Expressions

3(m+5)+4m +

you notice about problems 2a, 2b, and 2c above?
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6.3 Words, Numbers, and Symbols

WORDS, NUMBERS, AND SYMBOLS

We will translate between word statements, numerical expressions, and algebraic expressions. We

will evaluate algebraic expressions for different values of the variables.
[6.NS.3, 6.NS.4, 6.EE.1, 6.EE.2abc, 6.EE3, 6.EE.4, 6.EE6; SMP2, 3, 6, 7, 8]

STARTED

ytxty.

2. Use the distri

xpression using a fraction

ar instead of the division (+) symbol.
aluate the new expression to verify that

(IS equivalent to the original.

5. Rewrite t

7. Manoj ¢
because

5 the expressions 2m and 2 + m are equivalent. He believes he is correct
m = 2, then both expressions are equal to 4. Explain why Manoj is NOT correct.
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6.3 Words, Numbers, and Symbols

F A RECTANGLE

(2)

% feet and 16% feet. Find the

. One rectangle has dimensions of 8.5” by
11”. Another has dimensions of 7.5” by
12”. Are the perimeters the same or
different? How do you know?

he dimensions of three more 9. In general, what is true about the
s that have the same perimeter dimensions of all rectangles that have a
et of paper. perimeter of 39 inches?

MathLinks: Grade 6 (2" ed.) ©CMAT 18
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9. One-hsg

O NUMBERS AND SYMBOLS

6.3 Words, Numbers, and Symbols

Drew’s
description

Aisha’s
description

hen evaluate for v=4, w = 8.

wice the sum of two numbers, v and w.

10.

The sum of two numbers, v and w, then

divided by 2.

number v to another number,
w divided by 2.

12.

The sum of two numbers v divided by 2,
and w divided by 2.

MathLinks: Grade 6 (2" ed.) ©CMAT
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6.3 Words, Numbers, and Symbols

TICE7

r each quantity described below.

umber of kittens is 8.

umber of kittens is k.

r giving some away.

way 8 of them.

into 5 equal groups.

Translate each al
and unmistaka

5. d—f

ds. Be sure that your word statements are clear

6. 2(d-1

9. Write two possible different algebraic expressions that could be translated from this unclear
statement: three times a number n plus two.
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6.3 Words, Numbers, and Symbols

TICE 8

rom Perimeter of a Rectangle into the chart
ith the given lengths and widths in linear units.

Symbols Evaluate if x=2,y=5
Xty
Xy
X, plus y

9. the sum of xand y

10. 4x —y
11. 4(y - x)

MathLinks: Grade 6 (2" ed.) ©CMAT 21
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6.3 Words, Numbers, and Symbols

ND YOUR THINKING

ea A= x?, measured in square units.
lume V= x*, measured in cubic units.

hppropriate units, given the values f

<

4 a are 'then x =1 ft. What s
cortect ab her ent?

bers for which x> = x°, and two numbers
work.

| instruction into an algebraic expression. Then evaluate for y = 3.

, then multiply it by 4. | b. Multiply a number y by 4, then square
the product.

5. Explain 10n? and (10n)? are not equivalent.
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Unit 6: Student Packet



H ‘EM UP

ut up.

nt numerical expressions a

name of an animaf:

wit le of a different animal.

1. Your teache

2.

equivalent) Algebraic (all four equivalent)
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Review

EM: EXPRESSIONS

S.

,orD.
er. Our group start poster is

arker. Our group marker is

owing your teacher’s directi

ork done by other groups. Copy the two
urn to your seats. Work with your group and

Second expression:

sions equivalent? Explain.
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Review

Across

3 Forthe ex

nbination of numbers, variables, and
on symbolsisa(n) .

8 a statement asserting the equality of two
expressions

MathLinks: Grade 6 (2" ed.) ©CMAT
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Down

1

In the expression 4°, 4 isthe .

For the expression 10n + 2, nis a(n)

For the expression 10n + 2, 10 is the
___ofn.

For the expression 3x + 2y, these two
terms cannot be combined because
theyarenot __  (two words).

25



Review

REVIEW

paper and pencil exercise will help you gain
to complete this challenge without any errors.

e result by 0.7. Multiply the result b
umber”. My big number is

Multiply

14. Divide the result by 0. ult by
final result?

se says he can carry both the laptop and the water bottle in his backpack. Is Chase
liance with recommendations? Explain.
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Review

REVIEW

tinued

)- She typically runs 24 days and rests for 6
he keeps a journal of how far she ran and how

total days.

.In 30 tes, he runs 4 miles. Who runs

4. Complete the c

Percent Percent of $10

8%

t a shirt for $40 and then paid 8% tax on the purchase. How much was the total

MathLinks: Grade 6 (2" ed.) ©CMAT 27
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Review

ECTION

big ideas in this unit. Draw lines to show

Investigate concepts and solve problems
involving length, area, and volume.

Use statistical m
to describe center

rogress and complete or update your responses.
ow than before or something you would still like
to work on.

example of how you used variables to represent

nections. Describe an important connection between algebra and geometry that
you ma these lessons.
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Student Resources

STUDENT RESOURCES

Definition

Word or Phrase

stant factor in a term of an algebraic expression.

In the expression 5 + 2x + 3, the terms 5 and 3 are consta
expression is rewritten as 2x + 8, the term 8 is t
expression.

on t ers and a variable and y=x+ 10
es a ariables. These are both algebraic

guivalent if, for any possible substitution of values for
umbersia equal. In particular, two numerical
by represent the same number. See expression.

W expressions 3+2 and 6 —1 are equivalent, since both are equal
to

je algeb expfessions 3(x +2) and 3x + 6 are equivalent. For any value of
e variable expressions represent the same number.

evaluate inding a numerical value. To evaluate an expression, replace each

pression with a value and then calculate the value of the expression.

To evaluate the numerical expression 3 + 4(5), we calculate
+4(5) =3+ 20 =23.

To evaluate the variable expression 2x + 5 when x =10, we calculate
2x+5=2(10)+5=20+5=25.

expone The exponential notation b" (read as “ b to the power n”) is used to express n factors
notation of b. The number b is the base, and the number n is the exponent.

22 =2 e 2 e 2=8;Thebaseis 2 and the exponentis 3.

3%2e5° =3 e3¢ 5e5e5=17125 The bases are 3 and 5.
The exponents are 2 and 3.
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Student Resources

Word or Phrase

Definition

combination of numbers, variables, and operation
)ned to the variables, an expression represents a number.

8 +x

pressions are 19, 7x, a+ b, ,and 4v—w.

F) of two numbers is the greatest factor

umber that is a square of a natural number.

hs that are natural numbers is a square
bersare 1= 12,4=122,9=3%2 16=42,25=52, . .

terms in'e ical gXpression involving addition (or subtraction) are the

are like terms, since each is a constant.

able is a quantity whose value has not been specified. Variables are used in many

an input-output rule). They may refer to unknown quantities in expressions, equations or
inequalities. Finally, they may be used to generalize rules of arithmetic.

In the equation d = rt, the quantities d, r, and t are variables.

In the equation 2x = 10, the variable x may be referred to as the unknown.

The equation a+ b =b + a generalizes the commutative property of addition for
all numbers a and b.
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Expression:

In this problem
prior to adding
addition operatio

Student Resources

The Distributive Property

tiplication and addition. The term “distributive” arises
tside the parentheses over the terms inside the

5 on Saturday and 4 hours on Sunday, one way to
cach day and then add them. Another way js to multiply
ample illustrates the distribute property.

x4) = 9(3 + 4)
36 = 9(7)

Order of Operations

and are quite natural. Take this case, for

bags of‘peanuts for $1.25 each. Write an expression for
ptal cost.

e 2 bottles of water and then the cost of the 3 bags of peanuts
p,other words, we perform the multiplication operations before the

2(1.50)=3 — 3+3=6 — 6(1.25) = 7.50, wrong answer!

MathLinks: Grade 6 (2" ed.) ©CMAT

Unit 6: Student Packet

31




Using

Student Resources

Order of Operations to Simplify Expressions

Order of Operations Expression Comments
2% +2(5-2)
4 +2e10
Parentheses are grouping
Therefore, 5 -2 = 3.
1. Simplify expressions within 2% +2(3)
grouping symbols. 4 +2e10 The fraction bar is also a grou symbol,

so the first step h
numerator and de

2. Calculate powers.

8- 2(3)
4+2e10

3. Perform multiplication and
division from left to right.

Perform addition and
subtraction from left to
right.

54 means the sum of five

° 5% means the sug

pings in both the numerator
nominator have been simplified, so
the | division can be performed.

an also be written 5(x) or 5 e x. We typically do not write 5 x x
is easily confused with the variable x.

MathLinks: Grade 6 (2" ed.) ©CMAT
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Student Resources

Evaluate or Simplify?

e the value of an expression.

e rules for order of operations and compute:

, substitute 2 for x and calculate:

r an expression in a form more

than 4(x + 2).
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Student Resources

COMMON CORE STATE STANDARDS

STANDARDS FOR MATHEMATICAL CONTENT
and find common factors and multiples.

Iti-digit decimals using the standard algorithfiffor each

e numbers less than or equal to 100 a
rual-to—12: Use the distributive prop
tor as a multiple of a sum of two wf
as4(9+2).

s of arithmetic to algebr

rom 5” as

atical

ir

ico

Bre a

=533 = d the volume and surface area of a

; alentiexpressions. For example, apply the distributive
e the eq nt expression
xpression 24x + 18y to produce the equivalent expression

ot SO D OpeT eSO P ate O + y + y to produce the equivalent expression 3y.
Identify when two expre ” ¥ equivalenidide., when the two expressions name the same number
regardless of whieh value bstituted in em). For example, the expressions y + y + y and 3y are

e samg ber regardless of which number y stands for.

6.EE.6 | Use va > : d write expressions when solving a real-world or mathematical
at a variable*€an represent an unknown number, or depending on the purpose at

STANDARDS FOR MATHEMATICAL PRACTICE

ablems and persevere in solving them.

on abstractly’and quantitatively.
onstruct viable arguments and critique the reasoning of others.
Attend to precision.
k for and make use of structure.

for and express regularity in repeated reasoning.

9'7816147454243
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