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Objective  To write algebraic expressions
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Consider the population of Florida, the area of Colorado, and the lfhghf
time from Philadelphia to San Francisco Which of these has a value
that varies? Explain.

A mathematical quantity is anything that can be measured or counted. Some quantities
remain constant. Others change, or vary, and are called variable quantities.

Essential Understanding Algebra uses symbols to represent quantities that

are unknown or that vary. You can represent mathematical phrases and real-world
relationships using symbols and operations.

A variable is a symbol, usually a letter, that represents the value(s) of a variable
quantity. An ﬁlgebnic expression is a mathematical phrase that includes one or more
variables. A numerical expression is a mathematical phrase involving numbers and
operation symbols, but no variables.

ﬁ * quantity

 variable

Writing Expressions With Addition and Subtraction
What is an algebraic expression for the word phrase?
Word Phrase

%m numbern]

n+ 32

S2—n

GotI1? 1. Wha
Q ¢ 1. Whatisan algebraic expression for 18 more than a number n?




@ R E WY Writing Expressions With Multiplication and Division
What is an algebraic expression for the word phrase?
Word Phrase Model

[Y8\imesla number )
@)

3-N  3n
@ the quotient of f number
Hand®)
. n+<s s %
@ g Got It? 2. Whatis an algebraic expression for each word phrase in parts (a) and (b)?

a. 6 times a number n b. the quotient of 18 and a number n

¢. Reasoning Do the phrases 6 less @ number y and 6 less than a number y
mean the same thing? Explain.

Expression
8Xn,8-n8n

RS

@ PSRRI Writing Expressions With Two Operations

What is an algebraic expression for the word phrase?
Word Phrase Expression

anumber x 3 +(zx)
X+3 6
(@8] ess than of 6 and a number x (,—)—9
.ﬂl_‘.l_"_él_ [the sum of a number x and 7 4x+7)
Y{X+7)
Got If? 3. What is an algebraic expression for each word phrase?
a. 8less than the product of a number x and 4

b. twice the sum of a number x and 8
¢. the quotient of 5 and the sum of 12 and a number x

'{6(4-7)

In Problems 1, 2, and 3, you were given word phrases and wrote algebraic expressions.
You can also translate algebraic expressions into word phrases.

@ PPN R Using Words for an Expression
What word phrase can you use to represent the algebraic expression 3x?

Expression 3x<" Anumber and a variable side by side
3.x indicate a product.

Words three times anumberx or the product of 3 and a number x
P RC ot A b e e

( Got It? 4. What word phrase can you use to represent the algebraic expression?
3 i a. x+8.1 b. 10x+9 L d.5x-1
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You can use words or an algebraic expr
rule that describes a real-life pattern.
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Hobbies The table below shows how the heightthe
above the floor of a house of cards depends on

number of levels. " A z

@ What s a rule for the height? Give the rule in i

words and as an algebraic expression. 1
House of Cards

i

Height (in.) - ‘ 5 Z |

o
bl i

s i

Rule in Words

Multiply the number of levels by 3.5 and add 24.

Rule as an Algebraic Expression The variable n represents the number of levels in

the house of cards,

3.5n + 24 = This expression lets
<i you \
. find the height for n levels.

(B group of students built
anoth
ke : er house of

i
o

:
g
g
2
g
g
s
g
8

70 inches. How tall would the house of

cards be if :
Since each card was 4inches tall, aq if they bul;tvan 11th level?

height of the house of cards by 4 inclg:slg Ve 37 level w uld increase the total
. &9 4 $ i BT 3

'"‘e“°“s°°f-°ardsw<m1dhe70“ . “ o RN

@ Another group of students by

uilt a third
hes tall, and the height from the v car%wm‘ nlevels. Each card was

floo :
owtallwould the Haﬁsel;tf‘:::r!l:;mp ‘;ff'the house of cards was
the grouy,
O W Dup added 1 more
Inches tall] i A SSnist Ak o
- heightof the house of * 1051 more |ys] SLRERNAY
% 3 Thel o fﬂ‘f : §hy'*5’in§h§&,..orel' " Would increase the total
e T i R
- 4*”’"’*‘-5&.‘@1&‘1‘1&,&@“ i
level were added.

., level of cards
‘:Fl%kl’ i gt ;{'3"‘"9,7()' g
Aslde Since each card was 5 ,




0 Got If? 5. Suppose you draw a segment from any one vertex of a regular polygon to
the other vertices. A sample for a regular hexagon is shown below. Use the
table to find a pattern. What is a rule for the number of nonoverlapping
triangles formed? Give the rule in words and as an algebraic expression.

Triangles in Polygons

Number of Sides | Number of
of Polygon [ Triangles

Lesson Check
: ‘ MATHEMATICAL
- Do you know HOW? Do you UNDERSTAND? @PRACTICES
- 1. Is each expression algebraic or numerical? @ 7. Vocabulary Explain the difference between

‘ numerical expressions and algebraic expressions.
@ 8. Reasoning Use the table to decide whether
49n + 0.75 or 49 + 0.75n represents the total cost to
rent a truck that you drive 7 miles.
Truck Rental Fees
l

BRa. 72 b. 4m +6 c. 2(5—4)
What is an algebraic expression for each phrase?
a. the product of 9 and a number t

Number of Miles
otient of 207 and a number 1
d . >gach algebraic expression.
Y. ATl

ractice and Problem-Solving Exercises @?ﬁ'&"c’?ﬂcﬁ‘é

actice Write an algebralc expression for each word phrase. 4 See Problems 1-3.
10. y minus 12
12. the product of 15 and ¢
14. the sum of 13 and twice a number &
16. 9.85 less than the product of 37 and ¢

40 SeeProblem 4.
1982 20.49 +m

24.2(5 - n)

the product %5 andn
S for each ge




Variables and
Expressions

Vocabulary

@ Review

What mathematical operation is shown in each equation? Write addition,
subtraction, multiplication, or division.

1. 6 -2 =12 2.14 —4=10 3.27+3=9 4, 13+ 7 =20
waulh f‘ i cacbion subtrachion division additon
@ Vocabulary Builder
A
a, x, and m are often used
variable (noun) vetr ee uh bul as variables.
100, ]E’ and 3m

Related Words: vary (verb), varied (adjective),

. .. are not variables.
various (adjective)

Definition: A variable is a symbol, usually a letter, that
represents one or more values of a quantity that changes.

Main Idea: The value given to a variable can change or vary. A quantity that
changes, or varies, is called a variable quantity.

Example: The letter y is the variable in the algebraic expression 4 + y. You can
replace y with different numbers to find values for the expression.
Yy =65
y+lo=14

@ Use Your Vocabulary

5. Circle the variable(s) in each algebraic expression.

8 + 4§ O+ 12 B+ @+ 4©

An algebraic expression is a mathematical phrase that includes one or more variables.
A numerical expression is a mathematical phrase involving numbers and operation
symbols, but no variables.

6. Write N next to each numerical expression. Write A next to each
algebraic expression.

A A 3-4 Mi+s A 30 + 140

16
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@ M EL P Writing Expressions With Addition and Subtraction

Got It? What is an algebraic expression for 18 more than a number n?

7. Complete the table with add or subtract.

™ birase | Wth peran

more than a number

add

less a number

S bshraet

sum of two numbers

add

fewer than a number

Subsfra et

?\us

| nerased L‘g

8. Circle the expression you could use to find 18 more than 6.

6 X 18

6 + 18

18 — 6

18 + 18 + 18 + 18 + 18 + 18

9. Now write an algebraic expression for 18 more than a number .

Qo n -+ 18

Sulstract

less

l-ers Hran
—péwer FHhan
decressed L?r
cl.l'-(l(\f_renCQ_

Mmhus

@ LI ) Writing Expressions With Multiplication and Division

Got It? What is an algebraic expression for the following word phrase?

6 times a number n

10. Complete each sentence with add, subtract, multiply, or divide. One word is used

more than once.

The phrase “8 less than a number” tells you to _? 8.

The phrase “the product of a number x and 4” tells you to _? _ xand 4.

The phrase “the quotient of 6 and a number” tells youto _? 6 by x.

The phrase “n times 12” tellsyouto _? nand 12.

The phrase “the sum of a number n and 59” tellsyouto _? _nand 59.

11. Now write an algebraic expression for 6 times a number 7.

b(r)
(oD

oulbigly

+imes
oduct 0‘@

doulledChines )
—(-h'e‘t& (—Hmes 3)

of

Pev

Cl [yision

subsfract

waunltiply
0

A\'ViAQ_

fY\U\l'I'('Plug/
—

add

uotent

divided LNA/

over

©
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@ LN Y Writing Expressions With Two Operations

Got It? What is an algebraic expression for the following word phrase?
8 less than the product of a number x and 4

12. Write an algebraic expression for the product of E number x ]and@

QX

13. Underline the correct phrase to complete the sentence.

The phrase “8 less than a certain number” tells you to

subtract 8 from a number / subtract a number from 8 .

14. Cross out the expressions that do NOT represent the word phrase “8 less than the

[product of a number x and 4))
o Go0) s o wd

@ L)WY Using Words for an Expression

Got It? What word phrase can you use to represent each algebraic expression?

x + 8.1 10x)+19 ] 2 5x — 1

15. Complete the word phrase for each expression.

the _? ofanumber xand 8.1 S U

the ? of10 ? anumberxand9 Shm 4—\ me s
the quotient of _? and 3 Q nn Ml)tr n

1_? theproductof _? J-eSS ’H'\Q n Ca n A )<

o

@ {1 ) Wrriting a Rule to Describe a Pattern

Got It? Suppose you draw a segment from any

one vertex of a regular polygon to the other vertices.
A sample for a regular hexagon is shown at the right.
Use the table to find a pattern. What is a rule for the
number of nonoverlapping triangles formed?

Give the rule in words and as an algebraic expression.

Triangles in Polygons

Number of Sides | Number of
of Polygon Triangles

16. Use the table. Find the number of nonoverlapping triangles in
each figure. n nea

f .
a polygon with 4 sides a polygon with 5 sides

Chapter 1 o
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17. Underline the correct word or words to complete the sentence.

The value of the expression in the table for a 6-sided figure is / is not the same as
the number of triangles in the drawing of the hexagon.

18. Give a rule in words to find the number of nonoverlapping triangles in a polygon.

19. Write an algebraic expression for the number of nonoverlapping triangles in a
polygon that has 7 sides.

o

@ Lesson Check ¢ Do you UNDERSTAND?

Reasoning Use the table to decide whether Truck Rental Fees
49n + 0.75 or 49 + 0.75n represents the
total cost to rent a truck that you drive » miles.

Number of Miles

$49 + ($.75
$49 + ($.75 X
$49 + ($.75 X

n [ |
L

20. Write a rule in words for the pattern shown in the table. e Sum of ¥49 and .15 H’f“-"
He num ber of miles

'L.|q + 0s7Bn

21. Now write an algebraic expression to represent the total cost of renting a truck.

N

I

Math Success

Check off the vocabulary words that you understand.

L] variable U] algebraic expression (] numerical expression

Rate how well you can write algebraic expressions.

Need to J¢ 2 4 6 8 10
b ———t—+—+—+—+—+—+—+—>

. A
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