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Name Reteaching

Exponents \

g

base — — 3 54—~ exponent
The number 5 is the base. The base is the factor that is being muttiplied.

Tha nurmber 4 is the exponent. The exponent tells how many times the base is used as
a factor. .

54 =5 %X 5X5X5=825

The base (5) Is used as a factor the exponent (4) number of times.

To write a product in exponential form: To evaluate an exponential number: 6

4x4x4x4x4x4x4 ,
Write the base as a factor the number of

First witte the base: 4 times shown by the exponent.

Count the number of times the base is 6°=86xB6x6=216
used as a factor. This is the exponent. 47

To write the expanded form of a number using exponents.

Write the number in expanded form.

52,965 = (5 x.10,000) + (2 x 1,000} + (9 x 100) + (6 x 10) + (5 x 1)
Write the place values as powers of 10.

52,965 = (5 X 10% + (2 % 109 + (9 x 10 + (6 x 10') + (5 x 109)

Fl'ip: Any number raised to the first power equals that number. gl=8

Write each power as a product and evaluate the expression.

L OxOXOXO=6561z 4xA4XAXAX4E=1024

Write each product in exponential form.
5. 3x3x3x3x3 3° 4. TXTXTXTIXTXTXTXT 7°

Write the number in expanded form using exponsnts.

5. 74071 =(7%10%) + (4% 10%)+ (2% 10%) - (7% 10") + (1 x10°)

8. Number Sense Explain the difference between 48 and 6%,

4°means4 X 4 X 4 X 4 x 4 x 4 = 4,096
and 6* means 6 x 6 x 6 X 6 = 1,296.
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Practice

Name
L
- Exponents R
Y -
m Write each expression in exponential form. 2
1. 5X5x5xX5x5x5 B 2 oxoaxaxaxaxaxe 2
3. 3%X3x%3 3° 4. 9 9!

"0

Write each number in expanded form using exponents.

53,806 (5 x 10 + (3 x 10% + (8 x 10%) + (6 x 10)

5.

6. 527,519 (5 % 10%) + (2 x 10 + (7 x 10°) + (6 x 10%) +
(1 x 10") + (9 x 10°)

Evaluate. |

762 36 85 125 o3 729 10 2¢__ 256

11. Reasoning Zach invested $50 and was able to triple his money in two years. Kayla
also began with $50 in investments, and was able fo cube her money in two years.
Who had more money after two years? Explain.

Kayla had more money, because she had $50°,
or 50 x 50 x 50 = $125,000. Zach only had
$50 x 3 = $150 after two years.

12. Writing to Explain In 1968, the estimated population of the world was 3,559,028,982
people. When this number is written in expanded form using exponents, one power
of 10 would not be represented. Which power of 10? Why?

10° would not be represented because there is a
0 in the hundred-thousands place.
13. Number Sense Which is NOT equal o 17
A 10°
¥
c 1x10°
D 14
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Qs Enrichment

Name
- Power Patterns
NG Patterns
Powers of 2 Powers of 3 Powers of 5

2= D 3'=3 5'=5
2= 4 3= 0 52 =25
2= 8 3= 927 5= 125
= 16 3'= 81 5= 625
2. 30 3= D43 5= 3,125
2= 64 =729 5= 15,625
2= 128 3= 2,187 5= 78,125
2*= 256 3= 6,561 5t = 390,625
= 512 3*= 19,683 5= 1,953,125

® 20 = 1,024 s0=59,049 |5°=9,765,625

1. Complete the Powers of 2 column in the chart, Then, describe the patiern you see.

The exponents increase by 1 and each
product doubies.

2, Complete the Powers of 3 column in the chart. Then describe the pattern you see.

The exponents increase by 1 and each
product triples.

3. How are the patterns for powers-of 2 and powers of 3 the same?

The exponents increase by 1 and the
- product increases times the base number.

4. Describe the pattern you expect to find in the Powers of 5 column in the chart.
Then, complete the chart.

() The exponents will increase by 1 and the
product will increase times 5.
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Refeaching

Name _ 14
- Properties of Operations PR—
Commutatiive Properties Associative Properties
You can add or multiply numbers in any order You can group numbers differently. it will not
and the sum or product will he the same. affect the sum or product.
Examples: © Examples:
104+45+83=5+3+10=18 2+ (7 +B=02+7)+6=13

7X5=5x7=35 (4 X5 X8=4x(5X8) =160

Identity Properties
You can add zero to a number or multiply it
by 1 and not change the value of the number.

Examples: 17 + 0 = 17 45 x 1 =45

Find each missing number. Tell what property or properties are shown.

1. 9x5=56x_9
Commutative Property of Multiplication

2, 1 xso-=989

Q iIdentity Property of Multiplication

3. 3+a+19=3+( 4 +19

~ Associative Property of Addition

a. 128+ 0 = 128

Identity Property of Addition

5, 12 +18=18+12
Commutative Property of Addition

6. Reasoning What is the product cf any number, x, multiplied by 1? Explain how you
know.

Sample answer: The product of any numbet,

Property of Multiplication.

——

U
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-Name
Properties of Operations

Find sach missing number. Tell what property or properties are shown.

% Practice

o2+ 14 y+2+7=32+(14+2)+7

———

Associative Property of Addition

8+6+12= 8 +12+6

Commutative Property of Addition

.e8x 9 yx7=8x@x7

Associative Property of Multiplication
34 +0=34

_——

Identity Property of Addition

f2xs3=3x 12

Commutative Property of Multiplication

.1x 288 =-:88

Identity Property of Multiplication

. Reasoning Write a number sentence that shows why the

associative property does not work with subtraction.

Sample answer: (4 —3) -1 #4—- (3 — 1)

. Which property is shown In (23 X 5) X 13 X 7 = 23 X (5 X 18) X 77

A Commutative Property of Multiplication B Identity Property of Multiplication
@ Associative Property of Multiplication D Associative Property of Addition

9. Writing to Explain Explain why you do not have to do any

computing to solve 15 X O X (13 + 7).
Sample answer: The product of zero

and any number is zero.
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Enrichment

Name

_ 12
Find the Patterns -—
The number patterns below use combinations of addition, Patterns

subtraction, multiplication, and division. Answer the questions,
then follow the directions to write your own patterns.

1. 2,1,8,7, 14, 13, 20
The number pattern uses addition and subtraction
The pattern is subtract 1, add 7
Write the next five numbers in the pattern. 19 26 25 32 31

Write your own number pattern that uses the same operationS(Q\,\SN@(j G NN AN S

Check that students’ patterns use addition
and subtraction.

2. 1,1,11,6,6, 16,11, 11,21, 16

The number pattern uses addition, subtraction  and
multiplication

The pattern is mUItlpIy by 1 , add 10 , and
subtractd

Write the next five numbers in the pattern. 16 . 26 . 21 21 31

Write your own number pattern that uses the same operations.

o IWEYS VERNY
Check that students’ patterns use addition | NV

.8 TE B, %uggtrzactlon and multiplication.

3. 5,10,

The number patternuses _ @ddition ~ subtraction and

multiplication

The pattern s Multiply by 2 , add 4 - and
subtract 8

Write the next three numbers in the pattern. 24 28 , 20

@ Copyright @ Pearsol n Education, Inc., or its affiliates. All Rights Reserved, &



Reteaching

Name
Order of Operations

Order of operations is a set of rules that mathematicians use when
computing numbers. Here is how order of operaticns is used to solve
the following problem: 7 + (5 X 4) X 3,

Order of Operations

First, corhpute alt numbers 7+(5X4) X3
inside parentheses. 7+ 20 X8

Next, evaluate terms with exponents. If there 7+20X3
are no exponents, go to the next step.

Then, multiply and divide the 7 + 60
numbers from left to right.

Finally, add and subtract the 67

numbers from left to right.

How to use parentheses to make
each sentence true: B+2X9=72

Using order of operations,
6+ 2X9=24,not72.

Place parentheses around 6 + 2 B+2Xx9=72
so that this operation is done first: BX9=72

Evaluate each expression.

1. 8+7X5= 43 2. 18-3x2= 12
3. 3X7+3X5= 36 4. 40 + (2 X 4) = 5
B. BX3-6X2= 6 6. 9+2°= ,1'7
7. 7+12x3-2= 41 8. 4X(5+5) +20+6= 8
9. 42— (3 x5 = 1 10. 3X2) + 3= 15

11. Reasoning Which operation shouid be performed fast in this
problem: 32 + 7 X 4?7 Why?

Addition: It is the last step in order of operations.

Use parentheses to make each sentence true.

12. 0X6+9=9 0x86)+9=9
13, 32 +2x 2 =13 P +(2x2)=13
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Name Practice

Order of Operations

Evaluate each expression.

)

1. 3+ 4X%X7 2. 88—-B X6 - 3. 8X2+7X%X3
31 52 37
4. 5+9) +3x8 5 6+3)+5 6. 9~ (7 X5 +3
38 20 49 ,
7. 48 +2+6 8. 26+ (5+8) +1 9. 18+ 3 %X (6 +2)
30 3 27
10. Reasoning What operation would you perform Jast .
in this problem: (2 X 3) + (7 X 2)? Addition
Use parentheses tg make each number sentence true. yARY
11. 10 {5 ><(42)+ 2%)= 20 12. 124 - 6 x(0 + 15)= 34
() o - 10)+ 3 = 93 147 (B ()+ 3)= 120¢
(2

15. Mr. Miller's sixth-grade class went on a field trip to hear the'™
symphony perform. Their seats were grouped in the foliowing
ways: 2 groups of 3 seats; 3 groups of 4 seats, 4 groups of
2 seats, and 1 seat {for Mr. Miller). Write a number sentence to
calculate how many students went on the field trip.

2x3)+Bx4)+@4x2)=
26 students :

16. Evaluate the expression (4* — 4) + 6 + 2.
A 4 B9 C 12 ®)1s

17. Writing to Explain Suppose you had to evaluate 9% + 5 X 4.
Tell the order in which you would compute these numbers.

First you would compute 9%, then
5 x 4, then add 81 to 20.
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Name

Operational Order

For 1-4, use the digits in the number 2,013 and the symbols
+, =, X, =, or () to find each number.

Example: 0= (2 + 1) — 3 + 0)

1. 1= (3X1)_(2+0)

0 3- 2—1)x3+0

5= (2+0x3—-1

s 6-_(1+0) x(2Xx3)

For 5-8, use the digits in the number 3,427 and the symbols
+, —, X, +, or () to find each number.

sa- (T—4xEB-2)

.7- 2+3x4-7

7_29:4X2+7><3

3,38=7X(2X3)—'4

For 9-14, use the digits in the number 1,882 and the symbols
+, —, X, +, or (} to find each number.

o 1= (9—8) x2—1

w0.2- 8=(9—-2)+ 1

1. 10- (9X2)Xx1-8

12, 55 = 9-2)x8—-1

13 o= (9—1)x8+2

14. 75 = (9X8)+1+2

Enrichment

1-3

Number Sense

Sample
answers
given for
1-14.
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Reteaching

Name

The Distributive Property

You can use the distributive property to multiply mentally.

Example A. Evaluate 7 X 53, 7 X 53
Break 53 apart into 50 + 3. ' 7 X {50 + 3)
Then distribute the 7 to each part. (7 X B0)Y + (7 X 3}
Multiply. 350 + 21
Add the products. 371

Example B. Evaluaie 5(42) — 5(2). Remember 5(42) means 5 X 42.

Use the distributive property in reverse. 5(42) — 5(2)
Join 42 and 2 using the minus sign. 5 (42 — 2)
Subtract. 5 X 40

Multlply the difference by 5. 200

Find each missing number.
1.8x@0+2=6x_30)+rEx2) 2. 6x 37 )-6Ex7=6x%(37-7)

3. 828 -8@p0+8(_8 ) 4, 3(22) + 3(4) = 3( 20 )+ 3(9)
Use the distributive property and mental math to svaluate.

5. 6(24) 144 6. 4(13) - 43) _40

7. 704 +6) 210 8. 2(72) 144

9. 9(12) + 93) 135 10. 54-3 105

11. Number Sense What are two other ways to write 9(46)?

9(40) + 9(6); 9(40 + 6)
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Name _
The Distributive Property
Find each missing number.

1.

3.

Practice

sx@o+2=6x 30 )+@x2 2 804=890 )+s4

545 + 5 =5 B0 ) 4. 942) — 94 =930} +9( 8 )

Use the distributive property and mental math to evaluate.

5.

7.

9.

11.

12.

O

13.

14.

3(58 — 8) 150 6. 7(31 + 19) 350

9(72) 648 8. 426) — 4(16) _ 40

841) + 85 368 10. 522 — 5) 85

Writing to Explain Describe the mental math steps you would use to find 7(42).

Break 42 into 40 + 2. Multiply 40 X 7 = 280
and 2 x 7 = 14. Then add 280 + 14 = 294.

Number Sense Use mental math to evaluate the expression 6(31) + 6(4) — 6(15).
N
120 e(32)
Geometry Write an expression for the area of this rectangle.
Evaluate your expression to find the area. 20 om 4 em
8cem

8 (20 + 4) = 160 + 32 = 192w

Algebra Which expression is equal to 12m + 12n?
A 12mn |

B 12m +n

C 12m—12n

@_12(m+n)
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Enrichment

Name
Puzzling Squares

In an addition puzzle square, 1i Reasoning
the sum of each row, column, Se— l ; :
and diagonal is the same. In the s ; e
addition puzzle square shown at SRR SRR EEE EES R L
the right, each row, column, and AN R
diagonal adds to a sum of 12. : ] :
S S S A e
: /"’ : \\ :
Puzzle square sum: 12 S E— —
t L7 1 [
N S T T e P
P | ' P
P : i
2y y {
12 12 12

1. Complete the addition puzzle square. 2. Use the numbers 1-8 to make an
addition puzzle square.

24| 2 | 28 313124
31| 27 23 1(519
26 | 25 | 30 6 7|2

Puzzle square sum: 81 Puzzle square sum: 15

3. There are also multiplication puzzle squares in which the product of each row,
column, and diagonal is the same. Follow the directions to make a multiplication

puzzle square.

First, make an addition Seccond, subtract 1 from Third, complete your multiplication
puzzle square using the each digitin the square, and  and write the product of each power
digits 1, 2, and 3. Use raise 2 to the power of that of 2 to create the final muktiplication
each digit three times number. puzzle square.

1 3 2 2° 22 21_ 1 4 2

3|21 22 | 21 2° 421

2 1 3 21 20 o2 2 1 4
8

Puzzle sqguare sum: 6 Puzzie square product:
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Name

Evaluating Numerical N

Brackets and parentheses are both used to show groupings.
Brackets are used to avoid double parentheses: [{ instead of ({.

Evaluate expressions according to the order of operations.
1. Evaluate inside parentheses, then 232+ {9 x 0.4) + (3 x 0.8)] X 1.2
evaluate inside brackests. 232 + [3.6+24] x 1.2
23*+6%x12
2. Evaluate exponents. 232 +6x1.2
5280 +6 X 1.2
3. Multiply and divide from left to 529 +6 x 1.2
right, 520 +7.2
4, Add and subtract from left to 529 + 7.2
right. 12.49

Q Evaluate sach expression.

1. (7.8 +2) X 12 2, 5.6+ (3x9.6—4.8)
46.8 29.6

3. [(4.2 X 3.4) — 9.28) - 4, [4 % (9.6 +3)]+8.4
5 21.2

5. 5 x[6 % 2.3)+ 0.9] 6. 2+ [(3.2 X 0.8) + 1.44]
73.5 4

7. Reasoning ls it possibie to have an expression that uses brackets
without using any parentheses? Give your reasons. Yes, itis p055|ble

because brackets mean the same as parentheses.

8. Estimation How could you esfimate to get an approximate answer
for this expression: 12.3 X [2 x 1.7) + 6] — 2°? Round each decimal

() to a whole number to get an estimate of 112.
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Name
Evaluating Numerical

Practice

e Expressions

1.

10.

O12

C

14.

15.

62 — (3.1 X 5 + 2.3) 2. [(8-37) X6]+15 3. 9% — [(4.2 X 3.4) — 9.28]
18.2 27.3 76
3.22 — [(12.6 — 2% X 0.6] 5. [(0.3 X 8) + (1.5 X 3)] + 6°
5.08 , 42.9
40 = [9.6 — (8 X 0.2)] 7. 33 +42x8+02
5 | 195
8.8 + [(0.4 X 7) + (3.1 X 2)] 9. 7° — [(6°-22.4) + (8 + 0.5)] + 3.8
17.8 | 23.2
9+ [(4.2 — 3.3) + (6.4 + 0.8)] X 3 1. 41 ~32 + (8 X 2.3) — 15+ (2.1 X 4)
35.7 43.8

.13+ 26 —[(2.8X5) + 7] 13. 16 + 23 - [[5+2) X 1.9) — 13 + 6.8
37 19.5

Jessica bought a new computer for $800. She put $120 down
and got a student discount of $50. Her mother gave her —;- of the
balance for her birthday. Which of these expressions could be
used to find the amount Jessica still owes on the computer?

A 800 - 120 + 50 + 2 | C 800 — (120 — 50) + 2
B [800 — (120 — 50) = 2] (D) (800 — (120 + 50 + 2

Number Sense A printing error in 2 math book removed the
brackets and parentheses from the original expression of

(7 % 3.4) — [(2.8 X 5) — (4.3 X 2)] + 4% Give the order of
operaticns a student solving this problem would have used to
evaluate the expression with the printing error, and find the value of
the incorrect expression and the correct expression.

Exponent, multiplication, multiplication, multiplication,

subtraction, subtraction, addition,; incorrect:l 17.2;

l I tl n
@ Copyrig kit & Prarsan Educstion, Inc, of Its affillates. All Rights Reserved, &



Name
Prime Time

Every number greater than 5 can be written as the sum of three Reasoning
prime numbers. For example, 13 =3 +3+70r13=3 +5+ 5,
Sample

Express the numbers below as the sum of three prime numbets.
Write the primes in the squares. answers

are given.
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Name

Using Variables to Write
) Expressmns

A variable represents a quantity that can change. To use a variable to
write an algebraic expression for a situation, you need to decide which
operation is appropriate for the situation. To help you, some words and
phrases are listed balow.

Algebraic
Word phrase Variable Operation Expression
ten more than a number & b : b+ 10
Adgdition
the sum of 8 and a number ¢ c 8+c
five less than a number o d . d—-5
Subtraction
15 decreased by a number e =] 16§ — e
the product of 8 and a number 7 f 8f
° pro Multiplication
18 times 2 number g g 19g
“the quotient of 2 number # divided by 2 h . h+2
_ Division
a number i divided into 50 f 50 + 1

O Write each algebraic expression.
1. a number | divided bys
Identify the operation. Division write the expression. j
2. the sum of 2 and a number k 2 + k 3. 6times a numberm 6m
4. anumber n divided into 9 O+N 5 slessthananumberp P
6. g fewer limes than 10 10 - g 7. rtickets at $7 each ir

8. Afield geal scores 3 points, Write an algebraic expression to
represent the number of points the Raiders will score from field geals.

tdentify the operation Ml.lltlpiicaﬁﬁn Write the expression. 3s

9. Writing to Explain Write an algebraic expression to represent the
situation below. Explain how the expression relates to the situation.

Some children share 5 apples equally amoni] themselves.

5 + The words ‘share’ and * equa

ly’ show that the operation

T | ! m
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Practice

Name ff 1.6

3 -
Using Variables to Write | SO
Expressions
Write each algebraic expression.
1. morethananumberc € 4+ 6 2. twice anumberb 2b

3, 25 lessthananumberd & — 25 4. the product of 7 and a number & Te
5. 50 divided by a number f 50 = f 6. the sum of a number g and 2 g + 2

7. 8 more stripes than a number A h + 8

8. 12 fewer hats than four times a humber § 4l —_ 1 2

9. Alexander has $10. He buys a snack. Which expression shows
how much mongy Alexander has left?

10. A diner has booths and counter seating. Each booth can seat
4 people. Another 15 people can sit at the counter. Which
expression shows how many customers can be seated in the diner?

A 15b -4
B 15b+4

11. Reasonableness Linnia bought some flats of flowers. Each flat hoids © ﬂoweré.
Linnia has planted 10 flowers. [s 9x + 10 a reasonable way to represent the number
of flowers that Linnia has left 1o plant? Explain your answer.

No, Lin_nia purchased 9x flowers. She has planted 10 of
them, so she has fewer than 9x flowers left o piant.
The expression should be 9x — 10.
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Enrichment

Name

Say It in Shapes

. , . Visual Thinking
An expression and a shape are given for each exercise below.

Use the shape to represent the given expression. Then use the
properties of operations to give an equivalent expression.

Example: 4 + 8 + 1, circle

Answer:

OOOO+O0C+O-000+0+O000

1. 5+ 2 + 7, triangle

AAAAA+AA+AAAAAAA=
AAAAAAA+AAAAAAA

2. 23 + 8), square

(oopo+ooooooon) + (ooo+00oonoon) =

Ooo, 0noooooo
OO0 oooooooo

3. 8 + (7 + 4), circle

00000000+ (0000000+0000) =
(00000000+0000000) +0000

4. {4 X 2) + (3 X 4), diamond

S| [0000) (00000000 +

00 | H1 0000
0600/ (0600000000000)
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Name Reteaching

Parts of an Expression

o I v TR A1 D

There are special words you can use to describe expressions and the
parts of sxpressions.

Terms are the parts of an expression A coefficient is a number that is
separated by a plus or a minus sign. multiplied by a variable.

3k — 9w + 14 has three terms: 3k, 9w, 14.  In the term 3k, 3 is the coefficient of k.

h + 9is asum. 9h is a product. The factors are 9 and f.
h — 9 is a difference. %is a quotient.

R T O AT T T v O N e £ e e N e T LY MO P T

Tell how many terms are in each expression.
1, 45 + 4t 2 ' 2, ab+cd —¢ef 3

Identify the coefficient of the variable. Then identify the factors.

3. 28, 28; 28 and p
s g 4and g

Describe each expression using two of these words: sum, difference,
product, or quotient.

5. w — 12 Product and difference
6. %45 quotient and sum

7. 6015 + 3 roduct and sum

s. 1 product and quotient

9. Writing to Explain Oscar says the expression t + u has two
terms. Vincent says it has one term. Who is right? Explain.

Vingent is right. Terms are separated by a plus
or a minus sign. This expression has no plus or
minus signs.
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Name
Parts of an Expression

Describe each expression.

. »—1Sample answer: This expression is the
difference n minus 4.

Practice %
-7}

i

2. 250 + 4 Sample answer: This expression has two
terms. One factor is 25 and the other is the sum

bplus4.
Tell how many terms are in each expression.
22x 1 ‘ a . c 2
3. 3y 4. b -+ o
Identify the coefficient of the variable. Then identify the factors.
5 37, 31337 and n 6. s.5w 8:D; 8.5 and w

Use the table for 7 and 8. inez is buying office supplies for her
company. She buys b boxes of black ink cartridges and ¢ boxes of
colored ink cartridges.

7. Write an expression for the total number item Number | Cost per
of ink cartridges Inez buys. in box box
8b + 6¢ Black ink . $130

cartridges

8. Write an expression for the total cost of the | Colored ink 6 $115
cartridges Inez buys. cartridges
130b + 115¢c

9. Writing to Explain Compare the expressions you wrote in 7 and 8.
How are they alike? How are they different?
Use terminology from this lesson in your explanation,

Sample answer: Alike: Both expressions have
2 terms, both contain the variables b and ¢,
and both are sums. Different: The terms with
the same variable have different coefficients.

10. Which expression shows the sum of two products?
A 25k B (4+d)7 +6) (©)5a + be D2+Y
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Enrichment

Name
Product Patterns

(_\ These products have fascinating patterns. Look for the pattern
and then write the next two instances of it.

1. 101 X 11 =1,111 . 2. txX1=1
101 X 22 = 2,222 11X 11 =121
101 X 33 = 3,383 111 x 111 = 12,321
101 X 44 = 4,444 1,111 X 1,111 = 1,234,321 _
101 . 55 _ 5,565 11,111 5 11,111 _ 123,454,321
101 ., 66 . 6,666 111,111 « 111,111 - 12,345,654,321
3. 143 x 7 =1,001 4. 37 X 3=111
143 X 14 = 2,002 37X 6=222
143 x 21 = 3,003 37 X 9=2333
143 X 28 = 4,004 37 x12=444
143 ., 35 _ 5,005 37 . 15 _ 555
143 . 42 _6,006 37 . 18 _ 666
O Some products and sums also have interesting patterns.
Look for the pattern and then write the next twe instances of it.
5. 9X9+7=288 6. 1X8+1=9
QX 98 +6=2838 12X 8+ 2 =98
9 X 987 + 5 = 8,888 123 X 8 + 3 = 987
9 X 9,876 + 4 = 88,888 . 1,234 X 8 + 4 = 9,876
9 % 98,765 + 3 = 12,345 X 8 + 5 =
888,888 ‘ | 98,765
9 ,987654, 2 _ 123456« 8 , 6  _
8,888,888 987,564
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I - . 1-8 I

Expressions

To evaluate an expression, follow these steps:

1. Substitute or replace the variable with the value given in the probiem.
2. Perform the operation or operations.
3. If there is more than one operation, use the order of operations.

Evaluaie 4 + 2n for 3,

Replace n with 3. 4 + 2(3)
Multiply first. 4+6
Then add, 10

The value of the expression is 10,
Evaluate > — 3(3) + g ~ 2, g = 4.

Replace g with 4. 42 - 33)+4+2
Evaluate terms with exponents. 16—-3@+4+2
Then multiply and divide, 16-9+2

Then subtract and add. 9

The value of the expression is 9.

Apply the substitutions and evaluate.

1. 12m;n =3 2. 2t—4;t=6 B3, r+48+rr=28

12(3) = 36 26)-4=8 8+48+8=14
For 4=7, evaluate each expression for 3, 6, and 8.

4. Tx 21 ,42 ,56 B, 6x+ 4 22 ,40 ,52
6. 4+x+218.5 17 18 7 .50 9 18 24

8. Katis rented a bicycle at the beach for $3 an hour plus a $5 fee.
Write an expression that shows how much it will cost Katie to rent
the bicycle. Then solve the expression for 4 hours,

Sample answer: 3x + 5; $17

9. Writing to Explain Timothy is solving the problem 50 + 108x + 4.
What order of operations should he follow?

Multiply and divide left to rlght and then add.
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Practice

Name : 1.8 |

Evaluating Algebraic Do

Expressions

Apply the substitutions and evaluate,

1. 7x—4;x=9 2. 3d+(5—d;d=4 8.8+2g-g=2g=56
79) — 4 =59 (3x4)+(5— 8 + (2 X 6) —

47 =13 er2=17

For 7-10, evaluate each expression for 2, 6,_and 8.

4.

8.

5x 10, 30, 40 5. x + 12 14, 18, 20
w+x 48, 16, 12 7. X—x 2, 30, 56

8. Evaluaie the expression for the values of 4.

10.

11.

h 6 | 18] 24 | 42 ; 54

n-e+n-6| 1 [15]22/43|57

The tab]g ghows how much Tia_charges Number of Pets |Per Day |Per Hour
for pet sitting. Write an expression to

A . One dog $20 $7
show how much Tia will earn for sitting v 925 %o
two dogs for a day and two cats per Wo dogs
hour. Then solve for sitting two dogs for Ore or two cats $15 36

the day and one cat for 6 hours.

25 + 6x: $61

Writing to Explain Tia wrote 20 + 7x to find how much she
earned for one pet sitting job and 15x for another job, Explain the
difference between the expressions.

Sample answer: The expression 20 + 7x
represents sitting one dog for a day and another
dog for x hours. The expression 15x represents
sitting one or two cats for x days.

Evaluate the expression 6 + 8f forf = 4.
A 8
B 18

©)zs
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Name chn
Patterns in Expressions
Evaluate each expression in a series for the specified value of the Patferns

variable x. Then describe the pattern created. Finally, use the pattern to
write and evaluate an expression to show the specified term in
the pattern. ‘

1. Evaluateeach expressionforx =2:x+ 1, x+2,x+ 3, x +4,x+5, ...
3,.4,56,7,...
Describe the patte, O@MpPle answer: Add 2 to the
‘number of each term, when the value of x is 2.

Write and evaluate an expression to show the

twentieth term in the pattern. 20 + 2 = 22
2. Evaluate each expression for x = 3: (2, 209, 369, 4, 5, . .. Sample
1,2,3,4,5,... answer:

Describe the pattern. MUItiply the number of each term
term by 1, when the value of x is 3.

Write and evaluate an expression to show the
fifteenth term in the pattern. 15x 1 =15

3. Evaluate each expression for x = 4; 2(1x - 2}, 2(2x - 2), 2(3x - 2}, 2(4x - 2),
25x-2), ...

4,12, 20,28, 36, . .. ~___Sample answer:

Describe the pattern. MUltiply the number of each term
by 8 and subtract 4, when the value of x is 4.

Write and evaluate an expression to show the

tenth term in the pattern. - (10x8)—4=76

4, |f you used other values for x to evaluate the expressions in
Exercises 1, 2, and 3, would the patterns change? Explain
your answer.

Sample answer: Yes, the patterns would change
because they depend on the value of x.
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. . 1-9 |
Using Expressions to

Describe Patterns

Name

You can write an expression to describe the pattern in an input/output table.

Look at the first input and output values in the table. INPUT | OUTPUT
Ask Yourself: What do | need to do to the input 11 to get the I 5
output 5? ' 12 6

13 7
You might need to add, subtract, multiply, divide, or perform 15 .
more than one operation. 20 "

In this table, you can subtract & from 11 to get 5.
Check the input and output values for 12 and 13.
1i2—-6=26
13 -6=7

The pattern is true for all of the values in the table. So, the pattern is subtract 6.
You can write the expression x — 6 to describe the pattern.

Substitute input values for the variable x to get the output values.

Find the output values for 15 and 20. 9,14

The input/output table shows how much Jake pays for toys. Use the
input/output table for 1-4.

1. Iif Jake buys 12 toys, what is the cost? $36 INPUT | OUTPUT
2. If Jake pays $45, how many toys did he buy? 19 toys 6 18
7 271
3. Write an expression to describe the output 8 24
pattern if the input is the variable t. 3t 9 P
4, What inputs and outputs shouid be added to
the table for 20 toys? INPUT: 20, OUTPUT: 60
5. Writing to Explain Jessie says that the expression 2x INPUT 2|34 l5s
describes the input/output table. Explain why Jessie's ouTPuT [2l5 (67

expression is correct or incorrect.
Sample answer: You can multiply by 2 for the
first output value in the table, but not for the
other outputs, so the expression is incorrect;
the correct expression is x + 2.
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Name

A Using Expressions to
" Describe Patterns

Use this table for 1-4.
Total Cups in Boxes 18 36 54 66 72 84
Total Number of Boxes 3 - B 9 0 | |
1. How many boxes are needed for 66, 72, and 84 cups? 1 1 . 1 2, 1 4
2. How many cups will be in 20 boxes? 120 CUpPS

3. Write an algebraic expression that explains the relationship between
the input {total cups in boxes) and output values (total number of
boxes) if the variable ¢ is the input. c+6

4, Writing to Explain Jason thinks he needs 28 boxes to pack 144
cups. Is Jason correct? Explain,

Sample answer: No. The pattern is 6 cups to
a box, so he needs 24 boxes.

() o INPUT | OUTPUT
- 5. Make a Table Lily is using seashells to make
necklaces. Each necklace has 7 shells, Make an 10 70
input/output table that shows the number of shells n
used for 10, 15, 20, and 25 necklaces. Write an 1 5 1 05 ,7)(
algebraic expression that explains the refationship 20 140

between the input and output values. 2 5 1 75

Use this table for 6 and 7.

Large White Butierfly Wing Beats
Number of seconds i 2 3 4 5
Number of beats 12 24 38 48 60

6. Critical Thinking What algebraic expression shows the number of
wing beats for a chosen number of seconds?

‘A B0 +x B x+ 12 C 12 +x (@) 12
7. How many times will a large white butterfly beat its wings in 12 seconds?

@ 144 B 120 C 84 D 72
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Name

‘ 19
e Check Please  O—
o 1. Marla and Tabitha each solved the equation ({) + 22 = 44, Reasoning
Marla’s solution was n = 352. Tabitha’s solution was n = 368.
Substitute each solution into the equation fo find who is correct.
Show your work.

Marla’s answer is correct; n = 352
because (322) + 22 = 44

2. Antonio and Mario each solved the equation #(32) — 17 = 271.
Antonio’s solution was { = 8. Mario’s solution was f = 9. Substitute
each solution into the equation to find who is correct. Show your
Work.

Mario’s answer is correct; t =9
because 9(32) —17 = 271

3. ‘Jeanne and Mark each solved the equation (37 — ¢) X 3 = 75.
Jeanne’s solution was ¢ = 13. Mark’s solution was ¢ = 12.
Substitute sach solution into the equation to find who is correct.
O Show your work.

Mark’s answer is correct; ¢ = 12
because (37 — 12) x 3 =75

4, In the following equation d = 147. Which of the foliowing is the
correct solution for b7 Check your answer. Show your work.

& X @2+ b) =
A b=298
B b=11

©b=5

Sample answer: (147) x (2+5)=49
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Name
1-10

Simplifying Algebraic
EXpressions

Algebraic expressions are simplified by combining like terms.
Like terms are terms that look alike such as 4y and 2y, or 5 and 3.

The algebraic expression 2x + 5x + 4 can be simplified by combining
like terms.

The like terms for this expression are 2x and 5x.

2x + bx = 7x 'The coefficients are added and an x is placed with the sum.
Notice that the variable x does not change when combining
the like terms 2x and 5x.

Solution: 2x + 5x+ 4 =7x+ 4

For 1-8, simplify each algebraic expression.

1. 4x - X 2. 2y + 6y 3. X+ 2+ x
3x 8y ax + 2
O 4. Ty + 3 — By 5. 6x+ 5 — 3x 6. dy — 3 + 3y
y +3 3x + 5 7y —3
For 7 and 8, use the picture shown to the right.
7. Find a simplified expression for the perimeter of the square. 3 — 2
12x — 8

8. Find the perimeterifx = 3.

28 units

9, Bill says that the algebraic expression 6y + 3 — y has been
simplified. Is Bill correct? Explain.

Bill is not correct; the expression 6y + 3 — y
iIs not simplified. The terms 6y and y are like
terms and can be combined to get the simplified

expression 5y + 3.

0



Name

Simplifying Algebraic
Expressions

For 1=3, identify the like terms.

1. 3x+2 - x 2. y+3 -2 8. 6x + 2 — 3x + 4x
3xandx = yand3y 6x, 3x, and 4x
For 4=9, simplify each algebraic expression.
4, 6x — 3x 5. 4y + 3y 6. 5x +1 + 3x
3X Ty 8x + 1
7.8 —1-y 8. 4+8x—2—5x 9. 7y—6+4-2y
2y — 1 3x + 2 Sy — 2

For 10-15, determine if the expressions are simplified. If they are not
simplified, then simplify them.

10. 6x — x 1. 3y +4-2 12. 8y — 1
No; 5x No; 3y + 2 Yes
13. 2x + 3 + 5x 14, 9% + 2 15. 4 — 3y
No; 7x + 3 Yes Yes
16.. Which of the following algebraic expressions is simplified?
A 9y +2—1
B 5y +3-7y
C 4y + by

© s +2
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Name

Like Term Matching

Match a term from the left column with a term from the right
column so that the terms are alike.

1. 5% Oy

2. =3y -B6C

3. 7c 4df

4, n 7f

8. 6 —8x
() 6 -4a X 56

Y
>
7. 2d 1
o+

8. 9 6n

9. 8 -3k

10. —6r 10a

1. 3f 20

() 12 10k 4r
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Name Reteaching

Writing Equivalent Expressions

You can use the properties of operations to write equivalent expressions.
Two algebraic expressions are equivalent if they have the same value when
any number is substituted for the variable.

How can you use the properties of operations to write an equivalent
expression for the expression below?

2(5x + 7)
Use the Distributive Property 1o expand the expression. Then use Associative
Property of Multiplication to regroup the first term and multiply 2 X 5.
2(5x + 7} = 2(5x) + 2(7)
‘ = (2 X 5x + 14
= 10x + 14

How can you use the Distributive Property in reverse order to write an
equivalent expression for the expression below?

9x 4+ 3

Look for a common factor of both terms that is greater than 1. In this
expression, the common factar is 3.

Ox + 3 = 3(3x) + 3(1)
= 3(3x + 1)

Use the Distributive Property 1o write an equivalent expression by filling
in the missing numbers.

1, 4x-2= 4 x-_8 2. 15x—~5=53 x—_1)
3. sx+ 1= 18x+ 3 4. 2ix+6=231 x+_2)
Find the missing number{s) so that the expressions are equivalent,

5, 2(4x+6)andix+12 6. 16x - 14 and 2 (8x — 7 )
7. 3(8x—5)and24x—15 8. 10x+25and5(2x+ 5)

Use the Distributive Property to write an equivalent expression,
9. 32x—1) 6x — 3 10. 10x - 5 5(2x — 1)
1. 76x+ 4 21x + 28 12, 22x— 8 2(11x — 4)

13. Reasoning Jun writes the expression 5{(x + 2). Then he uses the Distributive
Preperty to write the equivalent expression 5x + 10. How can he substitute a value
for the variable to check to see if expressions are equivalent?

Sample answer: Substitute 2 for x. 5(x + 2) = 5(4)
= 20.5x + 10 =10 + 10 = 20. Both expressions

IIEIHE tll; EE.!I'E uElILIE’ E; tl|Ey Eila E:ILIiHEIlgllt.
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Name
Writing Equivalent Expressions

Use the Distributive Property to write an equivale'nt expression by filling
in the missing numbers.

1. 10p+3 - 105+ 30 2, 78x+2) =906+ 14
3. 6(7x—8)=£x—£ 4, 24x—3=3(8x— 1)
5. 20x+4=49 x+ 1) 6. ox+27=91 x+ 3)
Find the missing number(s} so that the expressions are equivalent.
7. 8(2x — 3)and ﬁx — 24 8. 5(3x — 9)and l@_x - ﬂ‘é
9. 62x + 9)and 12x + D4 10. 22x~11and 1T x - 1,
11. 18x+.__6_and__6__(3x+'1) 12, 36x+ﬂandi(12x+?)
Use the Distributive Property to write an equivalent ex.pressilon.
13. 3ex-7) 18X — 21 14, 4(ox —2) 36X — 8
15. o(8x + 1) 48X + 6 16. 3sx + 30 B(7TX + 6)
17. 70x — 10 10(7x — 1) 18. 18x - 36 9(2x — 4)

19. Geometry The formula for the perimeter of a rectangle is 2/ + 2w, where / is the
length and w is the width. How can you use the Distributive Property to write an
equivalent expression for 2/ + 2w? Expiain.

2(l + w); Sample explanation: The common factor
of both terms in 2/ + 2w is 2. You can use the

Distributive Property in reverse to write 2{(/ + w).

20. Writing to Explain Eliot uses the Distributive Property to write an equivalent
expression for 7(3x + 4), He writes 21x + 4. Emma notices that Eliot made g
mistake. How could Emma explain to Eliot where he went wrong? What is the
correct equivalent expression?

Sample answer: When you use the Distributive
Property, you need to multiply the number

the parentheses. Eliot multiplied the 7 by the 3,
but he did not multiply the 7 by the 4. The correct

NO
AT LD
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Name

1 1-1 ;
~ Go Figure M

Visval Thinking

. Circle the figure in each set that does NOT belong.
1.

.
O
=
=
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Name e
Equivalent Expressions S——

Two expressions are equivalent if they have the same value when
the variable is replaced with any number. For example, the following
expressions are equivalent:

2+14+2x 3+ 2x 3+x+x
Are the expressions 4{x - 2} and 2x + 5 + 2x + 3 equivalent to 4x + 87
You can apply the Distributive Property: dx + 2) = dx + 8
The expressions 4{x + 2) and 4x + 8 are equivalent.
You can apply the Commutative Property of Addition and combine like terms.
2X+54+2x+3=2x+2x+5+3=4x+8

The expressions 2x + 5 + 2x + 3 and 4x + 8 are equivalent.

Identify the expressions that are equivalent to expression given.

1. 2(x — §) 2. 3x -3
A 2x-8-2 A 3x-8
B 2x-8+2 B 3x-8-1
Q C 2x-5 C x+2x—-38
D 2x—-10 D x-3+x-3+x-3
A D B,D
3. 8x+ 10 4, 7x+6
A 2@dx -+ 10) A 6x+x+6
B 4x+ 4x + 10 B 6x+1)+x
C 2(4x + 5) ' C dx+2+3x+4
D 10x+8+2—-2x D 7x+8-2
B,C,D A,B,CD
Determine if the sxpressions are equivalent. Substitute 3 for y to check.
5. By +Hand2 + 5y + 18 6. 2y —6and 6y — 6 — 3y
Yes; 35 = 35 No; 0+ 3

7. Number Sense Show that 4x — 7 is equivalent to 4(x —~ 1) — 3 when x = 3.

4Xx3—-7=12-T7=5
483 —-1)—-3=4%x2-3=8-3=5
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Name
Equivalent Expressions

|dentify the expreésions that are equivalent 1o expression given.

1. 4{x — 4) : 2. 12x — 3
A 4x—18-2 | A 9x-6+3x+3
B 2x — 16 + 2x B 12(x — 1)
C 16 + 4x C 14x—-6—-—2x—-3
D 8x— 16 — 4x D 43x - 1)
A,B,D
3. Bx + 7 4, 10(x + 2)
A dx—-7+14+x A 20+2x+8x—10
B 5x+1+2 B 10x+ 2
C x—3+4x+10+x - C x+10+9% + 2
D 5(x+2 —3 D 15+20x+5 — 10x
A, B,D D
5. 2(dx — 7) 6. 12x + 10 — 5x
A 2+8x—16 A 10x+2—-3x+8
B 5x-—14+ 3x B 17x+12-2
C 2x+2x—-4+4x—-10 : C 3+7x+7
D 8x—-1)—6 D 24+7x+5
A,B,C,D A C
Determine if the expressions are equivalent. Substitute 4 for y to check.
7. 4y + 10 — y and 2(y + 5) 8. 3y —12and7y -6 -4y -6
No; 22 # 18 Yes; 0 =0
9, 2(5y+ 3)and2 + 10y + 4 10. 4y — 1 —yand5+ 5y -6
Yes; 46 = 46 No; 11 # 19
11. \éVriTir'lg to Explain Are the algebraic expressions 4(2x + 3) and 8x +12 equivalent?
xplain, '

Yes: Sample answer: If x = 2, then 4(2x + 3) = 28
and 8x +12 = 28, s0 4(2x + 3) = 8x +12,

@ Copyright @ Pearsan Education, [ne, or trs afftfiates. Al Rights Aeserved. &



Name Enrichment ‘\

1-12 {
~ Can You Produce the R
. Number? Number Sense

Use the numbers and symbols below to write equations that will
produce the answers from 1 to 10. Use at [east three of the numbers
and any number of operations or grouping symbols.

.y g
B e e e e e g e

1 2 3 4 5

Operations and Grouping Symbols

10+ - x =

.(3—-3)+2 -1 For 1-10, sample
2. (b —1)+2 _, answers have
O s 4%x2) -5 _, beengiven,
4. B+3)+2 =4
5. (2 xX3) —1 =5
. (B+3)—2 =6
7. (83 X 5) — (4 x2) _7
. 9+4—1 -8
. 4+3+2 =9
10.(5x4)+2 - 10
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. 4 1-13
Problem Solvin (OH Make an Nttt
Organized List

Name

You can make an organized list in a table using the information given
in a problem. A table crganizes the information and helps you solve
the problem.

Angie has $30 to spend at a carnival. Tickets for rides cost $1.25 each.
Write an expression to show how much Angie has left after buying

x tickets at the carnival. Make & table to show how much Angie has left
after buying x = 3 tickets, x = 8 tickets, and x = 15 tickets.

Write an Expression Make a Table

x = number of tickets Use x as a label for one column.

Spending Price of Number of Use 30 — 1.25x for the other column.

Money  Tickets Tickets Enter the values for x: 3, 8, and 15.

Solve the expression for each x-value and

30 - 125 X X enter it into the tabie.

The expression 30 — 1.25x represents

the situation. . X 30 — 1.25x
3 26.25
8 20
15 11.25

So, Angie has $26.25 left after she buys 3 tickets, $20 left after she

. buys 8 tickets, and $11.25 left after she buys $15 tickets.

1. Arturo works at a horse ranch. He makes $50 each week for
cleaning out stalls and $12 for each horse that he grooms.
Write an expression that describes Arturo’s weekly earnings

after grooming x horses.
50 4+ 19x « | 50 + 12x
5 110
2. Using your answer for Exercise 1, complete the table g 158
to find how much Arturc earns in a week if he grooms 194
5 horses, 9 horses, and 12 horses. 12
X ax
3. Gina sells bracelets at a fair for $6 each, Complete 12 72
the tabie to show how much she earns forx = 12 21 0
bracelets, x = 35 bracelets, and x = 56 bracelets, 35
56 336
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Name

Problem Solving: Make an
() Organized List

1. Selena earns $8.75 per hour working at her job, It costs $3.50 to
ride the bus to and from work. Write an expression that describes
how much Selena has each day after x hours of work and paying
her bus fare.

'I'I3

S 3 A T ""—"'W ayzen.y qmm!&?«'

8.75x — 3.5
2. Complete the table to find how much Selena earns ' .
gach day if she works 3 hours, 5 hours, or 8 hours. x_| 8.75x 3.5
3 22.75
5 40.25
: 66.50

3. A health food store sells protein powder online, A 10-Ib carton of
protein powder costs $27.25. It costs $4.95 to ship the powder
whether you buy 1 or more cartons. Write an expression to show
the cost inciuding shipping of x cartons of protein powder.

27.25x + 4.95

b e s [ [27.25x + 4.95
2 59.45
5 141.20
5 250.20

5. Critical Thinking Lee earns 3 points for every dollar he spends at
the pet store. Which value completes this table?

X 3x
27 7
A 9 B 24 C 30 O

6. Writing to Explain A wildlife park charges $18 for each admission Sample
ticket x. Explain the labels you would use to make a table to find answer:
the cost of 4 tickets, 8 tickets, and 12 tickets.

One column would have the fabel x with the values 4, 9, and

(12wt columm; The other colummwould have the tabel 18x

to representthe-cost-of-the tickets:
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. 1-13
Make a Choice o NOOPHPS——

For each exercise below, tell whether you would choose option Aor Decision Making
option B. Then write a mathematical explanation that supports your
choice,

1. A. One dollar each day for 1 week

B. One nickel the first day, two nickels the second day, three
nickels the third day, and so on for 2 weeks

Sample answer: Option A because the
total amount is greater. Option A: $1 X
7 = $7; Option B: $0.05 + $0.10 + $0.15
+...=$5.25

2. .A. Ten dollars each hour for 10 days

B. Two pennies the first hour, four pennies the second hour, eight
pennies the third hour, and so on for 20 hr

Sample answer: Option B because the
total amount is greater. Option A: 10 X
24 x $10 = $2,400; Option B: $0.02 +
$0.04 + $0.08 + ... = $20,971.50

3. A. Ten dollars doubled every 2 days for 30 days

B. Oné dollar tripled every 2 days for 30 days
Sample answer: Option B because the

total amount is greater. Option A: $10 x 2"° =
$327,680; Option B: $1 x 3'° = $14,348,907.
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