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e g‘ Algebraic Expressions and Verbal Phrases
ractices
1,34
| Algebra is a branch of mathematics that uses symbals. A variable is often used in
. ' algebra. A variable is a letter or symbol used to represent an unknown value. Any
ﬂ Vocabulary | letter can be used as a variable. M tH M rma-ﬁ: = 5l +(0
= : CobFFiciEnT
algebra | i ; -
variable The letter x is _often [ 5mmeans5«m. . o
; ; | \ used as a variable. abmeans a+ b. —meansy -+ .%.J
algebraic expression | (p:" N \ = o oF ¢ .
defining a variable i Uﬂﬁ el e Te

" f
Substitution Property ! \‘—-D 4—x 5m+6 ab ,-g, = -—3’7
of Equality

| Anexpression like 5m + 6 is an algebraic expression because it contains at least one
variable and at least one mathematical operatian.

5'(}6) &‘ The first step in translating verbal phrases into algebraic expressions is to choose a
o’/ variable and a quantity for the variable to represent. This is called defining a variable.
é(f 6) | All of the steps involved in writing algebraic expressions are shown below.

6 ([ 5‘) ﬁ‘ Words Describe the situation. Use only the mast important words.

, wa 5
h 4 Iifm W‘- af ' p Variable Define a variable by choosing a variable to represent the unknown quantity.

5
g
=
gh
g /5 h 5 Expression Translate your verbal model into an algebraic expression.
2 |
z |
E |
& |
g |
|
connectED.megraw-hill.com Lesson 1-3 Variables and Expressions 13

Page 1



Page 2

Tutor SC;:) -L ﬁi’
Example 1 g 5 'ﬁ(ﬁ
Translate each phrase into an algebraic expression. 342, * 243 Cﬁﬂ
a. three dollars more than the cost of a sandwich

\
Words three dollars more than the cost of a sandwich /0 o é ) lf{ ?p‘:":
7 )
Variable Let ¢ represent the cost of a sandwich. 6 o ‘/0 £ - "f
Expression 34+¢c .
/2.2 o
b. Mari had $2 and made %6 an hour babysitting. 43:" 'l" IPF.
7
Products with ’Ilﬁ
Variables Words two more than six dollars per hour s _ |
When you write the ?_0_ = ,5
product of a number .
and avariable, you Variable Let n represent the number of hours. il i-?*—{’- fﬁ: s
should always write the £y S T
number first. Write Expression 2 +6n
2 + 6n rather than
2 + né.

scf 1#? Do these problems to find out.

1a. two miles less than the athlete ran 2 = /MILEY THE ATHLETE &2
1b. five points more than the points scored by field goals if each field goal is worth

3P0 L Surnber of Field FF+9

h‘ N2 ) Substitution Property of Equality

Words If two quantities are equal, then one quantity can be replaced
by the other.

Symbols For all numbers a and b, if a = b, then @ may be replaced by b.

5‘ To evaluate an algebraic expression, replace the variable(s) with known values and
then use the order of operations. When you replace a variable with a number, you are
using the Substitution Property of Equality.

Example 2 E

Evaluated+ 5 —fifd =16 and f= 18.

d+5—f=16+5—18 Replace d with 16 and fwith 18.
=21—18 Add 16 and 5.
=3 Subtract 18 from 21.

Gm‘ [#? Do these problems to find out.

2a. Evaluate 6 —e + fife=3and f=9. 6-3+9°* 37
2b. Evaluate 7k + hif k=4 and h = 10. 7(¢)+f&'f’ 24+19 ° 38

14 chapter 1 The Language of Algebra



Rational Numbers and Exponents

Example 3 E

Evaluate each expressionifr=1,s=5,and t=8.

& a. 65+ 2t
Watch Out! 65 + 2t = 6(5) + 2(8) Replace s with 5 and t with 8.
In Example 3a, use =30+ 160rd6 Multiply. Then add.
parentheses when you
replace the variables b, SL
with numbers, This will 20
help you remember to St — gt + 20 Rewrite as a division expressio
multiply. 20
— =(5.8)+20 Replace s with 5 and t with 8.
=40+ 200r 2 Multiply. Then divide,
C r+(40—3t)
r+40-3t)=1+(40—-3.8) Replace rwith 1 and t with 8.
=14 (40 — 24) Multiply 3 and 8.
=1+160r17 Subtract 24 from 40.Then add 1 and 16

G'cf 1#? Do these problems to find out.

Evaluate each expressionifa=4,b=8,and c=12.

3a. 3a+ 2¢ ?—g ®c+(5b—2a]

a

B (Tutor
h’ %) Example 4 -

A company rents a houseboat for $200 plus an extra $30 per day.

a. Write an expression that can be used to find the total cost to rent a houseboat.

Words two-hundred-dollar rental fee plus thirty dollars per day
Variable Let d represent the number of days.
Expression 200 + 30d

The expression is 200 + 30d.

ﬁ‘ b. Suppose the Gregoran family wants to rent a houseboat for six days.
What will be the total cost?

200 + 30d = 200 + 30(6) Replace d with 6
= 200 + 180 or 380 Multiply. Then add.
The total cost will be $380.

W) (Bot [t? Dothis problem to find out.

4, Atagarage sale, each DVD was marked at $5, and each CD was marked at $3.
Write an expression to find the total cost to buy some DVDs and CDs. Then find
the cost of buying 4 DVDs and 7 CDs.

Lesson 1-3 Variables and Expressions 15
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6‘ Guided|Practice

Translate each phrase into an algebraic expression. (Bample )
1. four dollars less than the cost of the sweater

2. thirteen more students than teachers
3. money earned babysitting at $10 per hour

4. thirty pencils divided among some students

Evaluate each expression if g= 6, h = 10,and j = 5. (bamples 2and 3)
5. h+15 6. g—3 7.20—h+g
gh
i
11. One pint of liquid is the same as 16 fluid ounces. (Example4)

8. 223 9 10. 4g + (3h — 4))

a. Suppose the number of pints of liquid is represented by p. Write an expression to
find the number of fluid ounces.

Q b. How many fluid ounces are in 5 pints?

IndependentiPractice Go online for Step-by-Step Solutions

Translate each phrase into an algebraic expression. (bample 1)
12. three times as many balloons

‘m twenty-four pieces of candy divided among some students
14. the number of people increased by thirteen

15. the number of inches in any number of feet

16. four more than the number of weeks in a group of days

17. four less than the amount of cents in a number of dimes

Evaluate each expressionifa=9,b=4,and ¢ = 11, (Bamples 2and 1)

18. b+9 19. 13—a 20. 2c— 5 21. 18+ 4b
22. ng- 23. ‘E‘!f‘ 24, 5¢ — 4q 25. 7b — 2¢
26. 45—% 27. % 15 28. 4b + 3c— 5a 29. 6c— 20+ 6b

30. A studio charges a sitting fee of $25 plus $7 for each portrait sheet ordered. Write an
expression that can be used to find the total cost to have photographs taken. Then
find the cost of purchasing twelve portrait sheets. (Bample 4)

31. One gallon of water is equal to 231 cubic inches. Write an expression for the number
of gallons of water in any number of cubic inches of water. (Eample4)

Evaluate each expressionifx=9,y=4,andz=12.
32, 7z—(y+x 33, (8y+5) —2z 34, (5z—4x) + 3y
35. 6x— (z—2y) 36. 2x+(4z—13) -5 37. (29—-3y) + 4z -7

16 Chapter 1 The Language of Algebra
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38. Financial Literacy A cell phone company offers two different monthly plans.
Plan A costs a flat rate of 50.10 per minute for all calls. Plan B costs $29.99 for the
first 500 minutes and $0.08 for each additional minute. Which plan is less costly if a
person uses 750 minutes per month? Explain.

‘m' One bushel of apples from a dwarf apple tree is equal to 42 pounds. Write an expression
to find the number of pounds of apples in any number of bushels. If one tree can
produce 6 bushels, how many pounds of apples will an orchard of 100 trees produce?

40. A car rental company charges a one-time fee of $95, plus $65 per day. Write an
expression that can be used to find the cost of renting a car for any number of days.
If George rents a car for 4 days, what is the total cost?

T
41. ﬂﬁé Multiple Representations In this problem, you will use algebra to
describe a relationship. Jacinda used the table below to help convert
measurements while she was cooking. ¢
I. Number of Cups (¢} | 4 8 : 12 16 -|
| MumberofQuartsig) | 1 2 | 3 4

a. Words Write an expression in words that describes
the relationship between the number of quarts and

the number of cups.

b. Symbols Write an algebraic expression that represents the
number of quarts in ¢ cups.

¢. Numbers Use the expression in part b to find the number of quarts in 100 cups.

@B H.O0.T. Problems Higher Order Thinking

o

42, ﬂﬂ‘é Model with Mathematics Write an algebraic expression that has two different
variables and two different operations: addition, subtraction, multiplication, or division.
Then write a real-world problem that uses the expression.

43. ﬁ@?‘ Find the Error John is writing an algebraic expression for the phrase five
less than a number. Find his mistake and correct it.

1 4
Let n FSFDFE.FE,M; the number,

5 ap

44, ﬂ‘@% Persevere with Problems Franco constructed the objects below using
toothpicks.

C\ .Y -
' TR T o

Figure 1 Figure 2 Figure 3

Write two different rules that relate the figure number to the number of toothpicks
in each figure. Explain how you arrived at your answers,

45, @. Building on the Essential Question Cassandra needs to evaluate the expression
alx + y). After she replaces the variables with numerical values, in which order should
she perform the operations of addition and multiplication? Explain.

Lesson 1-3 Variables and Expressions
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/ Standardized Test Practice

46. What word phrase is equivalent to the | 48. Whatis"8 more than the quotient of five
expression 5x + 97 and a number n" written as an algebraic
ion?
A five cents more than nine nickels ol
B nine cents plus five cents A 5+8n
C nine cents more than five nickels B 8+ 5n
D nine cents less than five nickels ', C8+5+n
. D5+n+8
47. Which rule describes the ordered pairs in
this table? | 49. Short Response The table below shows how
- r much Ava will pay to rent one DVD and one
i game for the number of days given.
1 1
3 4 { Number of Days Total Cost (5)
3 ; 2 10
4 10 4 20
| 6 30
Fy=x Hy=3x—-2
G y=2x Jy=2x+2 { How much will Ava pay to rent one DVD and

one game for 7 days?

Commeon Core Review

Find the value of each expression. 7.N5.3

50.3-6—4 51. 12—3 %3 52. 9418+ 3
53.56+-(7-2) %6 54, 75+ (7+8)—3 55. 70— (16 + 2+ 21)
45 —18 8+-8+11
56. ——— 57, ——— 58. 420—-13)+4 x5
9-+3 15 —4(3) ( ) *
The final standings of a hockey league are shown. Team | Wins | Llosses | Ties
A win is worth 3 points, and a tie is worth 1 point. ) 1 | G —
Zero points are given for aloss. 7.N5.3 o Lo !
59. How many points do the Wildcats have? Huskies | 11| 9 | 10
60. How many points do the Huskies have?  Wildaats | v ] % | 0 -\
61. How many more points do the Knights have than ~ Mustangs | 9~ 10 H_|
the Panthers? Panthers 10 14 6

62. How many fewer points do the Mustangs have than the Huskies?

63. At the end of the season, all teams with more than 40 points go to the playoffs. Which
teams from the league will go to the playoffs?

Find the least common multiple (LCM) of each pair of numbers. 6.N5.4

64. 6and 8 65. 5and 7 66. 6and 10 67. 4and 8
68. 1and 9 69. 3and 12 70. 10and 12 71. 9and 12
18 Need more practice? Download Extra Practice at connectED.megraw-hill.com.
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Guided|Practice
l b Translate each phrase into an algebraic expression. fargk )
= 1. four dollars less than the cost of the sweater ¢ — 4

2. thirteen more students than teachers 13 +t
3. money earned babysitting at $10 per hour 10h
4. thirty pencils divided among some students 30 + s

Eval each expression if g =6, h=10,and j= 5. [Framgles 1and 1)
S. h+15 25 6.g—33 7.20—h+g 16
8.22-37 9.%{' 12 10. 4g + (3h — 4j) 34

11. One pint of liquid is the same as 16 fluid ounces. (Eample4)

a. Suppose the number of pints of liquid is represented by p. Write an expression to
find the number of fluid ounces. 16p

b. How many fluid ounces are in 5 pints? 80 fl oz

IndependentiPractice

Translate each phrase into an algebraic expression. faro )

12. three times as many balloons 3b

‘m‘ twenty-four pieces of candy divided among some students 24 + s
14. the number of people increased by thirteen p+ 13

15. the number of inches in any number of feet 12n

16. four more than the number of weeks in a group of days 8 +4

7
17. four less than the amount of cents in a number of dimes 10n -4

Evaluate each expressionifa=9,b=4,andc = 11. Furgelndd

18.b+9 13 19.13—-a 4 20. 2c—5 17 21. 18+ 4b 34
n.%s 23.%18 24. 5c—4a 19 25.7b—2c 6
16.45—%23 7. 51518 28. 4b+3c—5a 4 29, 6c—2a+ 6b 72

30. A studio charges a sitting fee of $25 plus $7 for each portrait sheet ordered. Write an
expression that can be used to find the total cost to have photographs taken. Then
find the cost of purchasing twelve portrait sheets. (Eamples) 254 75; $109

31. One gallon of water is equal to 231 cubic inches. Write an expression !'ta, the number

Page 7



38. Financlal Literacy A cell phone company offers two different monthly plans.
’\ Plan A costs a flat rate of 50.10 per minute for all calls. Plan B costs $29.99 for the
‘ first 500 minutes and $0.08 for each additional minute. Which plan is less costly if a
Cq - person uses 750 minutes per month? Explain. See Answer Appendix.
‘m‘ One bushel of apples from a dwarf apple tree is equal to 42 pounds. Write an expression
to find the number of pounds of apples in any number of bushels. If one tree can

produce 6 bushels, how many pounds of apples will an orchard of 100 trees produce? 422:51230-"4,2 6
or 25,
40. A car rental company charges a one-time fee of $95, plus $65 per day. Write an

expression that can be used to find the cost of renting a car for any number of days.
If George rents a car for 4 days, what is the total cost? 95 + 65d; $355

o~

1. ﬂﬁs‘ Multipie Repregentations In this problem, you will use algebra to
describe a relationship. Jacinda used the table below to help convert
measurements while she was cooking.

NomberofCopsi) | 4 | 8 | 2 | ‘\"::'""
Number of Quarts (g) 1 [ 3 4‘|--~

g ="
a. Words Write an expression in words that describes

the relationship between the number of quarts and
the number of cups. There are four cups in one quart.

b. Symbols Write an algebraic expression that represents the
number of quarts inccups. ¢+ 4

<. Numbers Use the expression in part b to find the number of quarts in 100 cups. 25 qt

[ 7;

T
C\_‘j H.O.T. Problems Higher order Thinking

-

bu_ L35 Model with Mathematics Write an algebraic expression that has two different
variables and two different operations: addition, subtraction, multiplication, or division.
Then write a real-world problem that uses the expression. 42-45. See Answer Appendix.

43, @ Fina the Error John is writing an algebraic expression for the phrase five
less than a number. Find his mistake and correct it.

Lef n represent the number.
5 -

44, @ Persevere with Problems Franco constructed the objects below using
toothpicks.
7N\ T il N
L b " /
2

Figure 1 Figure Figure 3
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/ Standardized Test Practice

‘ % 46. What word phrase is equivalent to the 48. What is "8 more than the quotient of five
6 . expression 5x + 97 C | and a number n" written as an algebraic
A five cents more than nine nickels ‘ E——
B nine cents plus five cents A 5+8n
€ nine cents more than five nickels “ B 8+5n
D nine cents less than five nickels €C8+5+n
D5+n+8
47. Which rule describes the ordered pairs in ‘
this table? H | 49. Short Response The table below shows how
much Ava will pay to rent one DVD and one
|y game for the number of days given.
1 1
|
2 P ‘ Number of Days Total Cost (5)
i X0 3 \ 2 10
1w ‘ 2 o
| 3 0
Fy=x Hy=3x-2
Gy=2x Jy=2x+2 " How much will Ava pay to rent one DVD and

one game for 7 days? $35

@ Common Core Review

Find the value of each expression. 7.n5.3

50.3:6—4 14 51.12-3x33 52.9+18+3 15

53.56+(7-2)%x6 24 54. 75+(7+8)—-3 2 55. 70— (16 +2+21) 41
45-18 8+8+ 1

56. 953 9 57.15*—4{3l4 58. 4(20—13)+4x5 48

The final standings of a hockey league are shown. | e | Wins
A win is worth 3 points, and a tie is worth 1 point.

Zero points are given for a loss. 7.N53 knights "
59. How many points do the Wildcats have? 41 polnts | Husies } n
60. How many points do the Huskies have? 43 points | Widats | 10

Mustangs | 9

61. How many more points do the Knights have than
the Panthers? 13 points Panthers 10

62. How many fewer points do the Mustangs have than the Huskies? 5

63. At the end of the season, all teams with more than 40 points go to the playoffs. Which
teame fram the leanue will an tn the nlavaffc? Kniohts Huskies Wildcats
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