Section 1.3 — Examples

(3NN Evaluating Expressions i

Find the value of each algebraic expression when m = 5. Vide
(a) Bm (b} 3’
=8-m =3.m 5 -5.5
=f -5 letm =5 =3 52 Letm =5
= 40 Multiply. i
= 3.-725 Square 5.
= 75 multiply

Muw Try Exercises 15 and 17.

B CAUTION InExample L(b). 3m® means 3 - oi®, not 3m - 3m. Unless paren-
thesey are used, the exponent refers only to the variable or number just before
it. To write 3m + 3m with exponents, use parentheses: (3m),

VGV 8 Evaluating Expressions
b Find the value of each expression when x = 5 and vy = 3.

(a) 2x + Ty
TR =2+54 T3 Letx = 5and y= 3.
rules for order of = 1)+ 21 Multiply
operations. — 1 Add
Qy — By
(b} =
Ix =y
9-5—8%-3
T letx = S5andy = 3.
45 — 4 - |
e Viuktiply
10 - 3 e
21
= o 3 Subtract, then divide.
el it = 2_1.'2 $=3-3
=5 —-2.3% Letx = 5 and y = 3.
$=5-5"=35-2.9 Apply the expanents,
=75 — 18 Multiply.
7 Subtract



L . . . u
EXAMPLE 3 Using Ugrlables to Write Word Phrases as Algebraic
Expressions

Write each word phrase as an algebraic expression, using v as the variable.
{a) The sum of a number and 9
“Sum™ is the answer to an addition problem. The given phrase translates as
x+49 or 9+
{by 7 minus a number
“Minus™ indicates subtraction. so the translation is
=
Note that x = 7 would not be correct, because we cannot subtract in either order
and get the same result,
{e) A number subtracted from 12
Since a number i3 subtracted from 12, wrile this as
| Bty

Compare this result with “12 subtracted from a number,” which is v — 12,
{d) The product of 11 and a number

[1-x or 1lx

{e) 5 divided by a number
£ is not correct here.
5+x o

]

= |tn

{(f) The product of 2 and the difference berween a number and 8
We are multiplying 2 times another number. This number is the difference between
a number and 8, written v — 8. Using parentheses around this difference, we find that
the final expression is
2x — B),

T Deciding whether a Number Is a Solution of an Equation
Decide whether the given number is a solution of the equation.

(a) 5p + 1 =736; 7

S+ 1=138
5:.74 1=38 7 Letp = 7.
Be carefull 35+ 1=36 B
Multiply first, 36 =38 True

The number 7 15 a solution of the equation.
(h) 9m — 6=32; 4

Y — b= 32
-4 =-6=32 1 Letm=4
w—6=32 7
=32 False

The number 4 is not a solution of the equation,



| N HANY Distinguishing between Equations and Expressions
Decide whether each of the following is an eguation or an expression.

{a) 2v — 5v
There is no equals sign, so this is an expression.
(b} 2r = 5y

Because there is an equals sign with something on either side of it, this is
an egquarion,
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FEVNINR N Using Negative Numbers in Applications

Use an integer 1o express the number in boldface italics in each application.

{a) The lowest Fahrenheit temperature ever recorded in meteorological records was
129° below zero at Vostok, Antarctica, on July 21, 1983, (Sowrce: World Almanac

and Book of Facis 2006.)
Use =129 because “below zero™ indicates a negative number.

b} The shore surrounding the Dead Sea is 1340 i below sea level. (Souwrce: Microsoft
Encarta Encvelopedia.)
Again, “below sea level” indicates a negative number, — 1340,
ﬂnluw Try Exercises 1 and 3.

Fractions, introduced in Section 1.1, are examples of rarional numbers.,

Rational Numbers

{x|x is a quotient of two integers, with denominator not 0} is the set of rational
numbers.

(Read the part in the braces as “the set of all numbers 1 such that v is a quo-
tent of two integers, with denominator not 0.7)

2 IETYTETEED Determining the Order of Real Numbers

Is it true that —3 << —17
To decide whether the statement is troe, locate both nombers, —3and — 1. ona

number line, as shown in Figure 0. Since —3 15 w the lelt of — 1 on the number line,
—3 15 less than — 1. The stalement —3 <2 — 1 1% troe.
s b the kel of =1, g0 =3 < =1,
| + | + | | | —
-4 -3 -2 -1 0 1 2 ]

FIGURE 10



N8RS Determining whether a Number Belongs to a Set
List the numbers in the following set that belong to each set of numbers:

2 = .1
=5 —— 0, V23— 5 58,
() MNatural numbers

The only natural number in the selis 5.
(b)) Whole numbers

The whole numbers consist of the natural numbers and 0. So the elements of the
set that are whole numbers are {0 and 5.
{e) Integers

The integers in the set are —5, (), and 3.
{d) Rational numbers N

The rational numbers are — 5, — 3, 0, 3%. 5, and 3.8, since each of these numbers
can be written as the quotient of two integers. For example, 331 = % and 5.8 = %
{e) Drrational numbers

The only irrational number in the set is V2.
{f) Real numbers

All the mumbers in the set are real numbers.

LY Finding the Absolute Value
Simplify by finding the absolute value,

@ |5|=35 (b) |=5|=—(-5)=35
i) ...|5|= —(5) = =5 d) =|=5| = =(5)= =5
(€ |8 —2|=|6]=6 ) -8 —2[=—|6|=-6

ETYEE) Interpreting Data
The Producer Price Index (PPI) 15 the oldest continuous statistical senies published
by the Burcau of Labor Statstuces. It measures the average changes in prices received
by producers of all commodities produced in the United States,
The table shows the percent change in the Producer Price Index for selected com-
modities from 2002 w 2003 and from 2003 o 2004, Use the able o answer each
queston,

Change frem Change from

Commadily 2002 10 2003 | 2003 to 2004
Farm products 12.4 10.4
Gasoline 23.3 247
Mochinery ond

cquipment -0.8 0.2
Ifah and sheel 4.5 337
Electronic

compaonents and -1.7 -2.2

dCCessones

Senerce: LS. Burean of Laboe Statistics.



{a) What commodity in which year represents the greatest percent decrease”

We must find the negative number with the greatest absolute value. The number
that satisfies this condition 15 —2.2; the greatest percent decrease was shown by elec-
tronic components and accessories from 2003 o 2004,

{b) Which commodity in which year represents the least change?

In this case. we must find the number (either positive, negative, or zero) with the
least absolute value, From 2003 to 2004, machinery and equipment showed the least
change, an increase of 0.2%.
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For Exercises 19 and 20, see Evample 2. List all nunbers from egacoh ser that arve

fa) natural nienrbers; (b} whole numbers: {c) integers:
fd) ratione! numbers:  (e) irvational numbers; () real mumbers.

I R
l 19, {—‘J, VT, —1—, —=., 0,5, 3,59, ?}
4 5

- 1 —
20. {—5.3. —5 V3 -1 -5.0 12, 18,3,V ||}

Concept Check  Give three numbers between —6 and & thar savisfv each given condition,

69, Positive real numbers but not integers T0. Real numbers but not positive numbsers

T1. Real numbers but not whale nombers T2, Rational numbers but not integers

T3, Real numbers but not rational noumbers T4, Rational numbers but not negative
numbers
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Check each answer, trying to work the addition mentally, Tf you have trouble, use a

| Adding Mentally

number line.
(@ 7+ (—4)=3 (b) -8+ 12=4
| n 1 - 4 + | - 3
) T E B T E N _E Remember to find a
common denominator,

5 / [ 5 f 4 5 fORY 3 1

e s e A e e B B
@ O |\ 3 J i) {._ 3 ,] i) ( ¥ J & 2

(e} —4.6+ 81=235 f)y =16+ 16=10 (g) 42+ (—=42) =0



IELIT Adding and Subtracting with Grouping Symbols
Perform each indicated operation.

Start here.
(@) —6—[2—(8+ 3]
——6—[2-11] Add.
=—6—[2+(—11}] Definition of subtraction
=—-6-—[-9] Add,
= —f + {9) Definition of subtraction
=3 Add

by 5+[(—3—2)—(4—-1)]

=5+ [(-3+4 1) = 3]
=35+[(—5) - 3]

=5+ [(—5) + (—3)]
=5+ [—8]

= -3

8 | {3 Find a commaon
- E - E - |'H. - _:J denominator.
. ] 1 3 Definition of
- E o E + E subtraction
B 4
- — —— Add.
12 12
4 Sub
- — ubtract
12
3 owest terms
id) |4 — 7|+ 2|6 — 3|
=|—3| + 2|3]| Wark within absolute value bars.
=3 +2-3 Evaluate absolute values
=3+ 6 Multiply.
Be careful! —
Multiply first. =9 Add

I vow Try Exercises 65,

| Interpreting Words and Phrases Invelving Addition
| Write a numencal expression for cach phrase and simplify the expression.

{a) The sum of —8 and 4 and &

8+ 4+ 6
To simplify, add in order from left to right, to obtain
-4+ 6, or 2
{b) 3 morc than —35, increased by 12
—5+3+ 12 simphlicsto —2+ 12, or 0.



(TN TR Interpreting Words and Phrases Invelving Subtraction
Write a numerical expression for each phrase and simplify the expression.
(a) The difference berween —8 and 5
When “difference between™ is used, write the numbers in the order they are
given.® The expression is
—# — 5, which simplifiesto —8 + (—5), or —13
(h) 4 subtracted from the sum of 8 and =3

Here, addition is also used, as indicated by the word sy, First, add & and —3.
Next, subtract 4 from this sum. The expression is

[8 +(=3)] - 4 whichsimplifiesto 5—4, or |
(c) 4less than —6
Here, 4 must be taken from — 6, so write —6 [irst.

Be careful
with order, -6 — 4 simplifieste =6+ (—=4), or =10

MNotice that **4 less than —6" differs from “4 is less than —6." The second of these is
symbolized 4 < —6 {(which is a false statement).
(d) 8, decreased by 5 less than 12
First, write 3 less than 127 as 12 — 3. Nexi, subtract 12 — 3 from 8.
8§ — (12 — 5} simplifiesto 8—7, or 1.

IETLITE) solving a Problem Involving Subtraction

The record-high emperature in the United States 15 134% Fahrenheit, recorded at
Death Walley, Califormia, in 1913, The record low 1s —80°E, at Prospect Creek,
Alaska, in 1971, See Figure 16, What is the difference between these highest and
lowest temperatares? (Source: National Climatic Data Center.)

We must subtract the lowest temperatare from the highest emperatare,

134 — (—80) = 134 + 80 Definition of subtraction
= 214 Add

The difference between the two emperatures is 214°F

Using a Signed Number to Interpret Data

The bar graph in Figure 17 on the next page gives the Producer Price Index (PP1) for
crude materials between 1999 and 2004,
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FIGURE IF

{a) Use asigned number to represent the change in the PPI from 2003 to 2004,
To find this change, we start with the index mumber for 2004 and then subtract
from it the index number for 2003,
159.0 = 135.3 = +23.7

2004 index 2003 index ) A r.-:-sitll-.-'é number

ingicates an inc redse.
(b) Use a signed number to represent the change in the PPI from 2001 o 2002.
105.1 = 121.0 = 1081 + (—121.0) = —12.9

2002 index 2001 index A negative number

indicates a decrease.
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Write @ numerical expression for each phvase and simplify. See Evamples 7 and &,

83. The sum of —5 and 12 and &
85, 14 added to the sum of — 19 and —4

87. The sum of —4 and — 10, increased
by 12

2 3 4
89, 5 more than the sum of 5 and —35

91. The difference between 4 and —&
93. 8 less than —2
95, The sum of 9 and —4, decreased by 7

97, 12 less than the difference between 8
and —3

84. The sum of —3 and 5 and —12
86, —2 added to the sum of — 18 amd 11

88, The sum of —7 and — 13, increased
by 14

M. 1.85 more than the sum of —1.25 and
—4.75

92, The difference between 7 and — 14
94, 9 less than — 13

96. The sum of 12 and —7, decressed by
14

98, 19 less than the difference between 9
and —2



The two tables show the heighis of some selected mouniaing and the depihs of some selecied
treriches, Use the information given to answer Exercises 103 —108,

Depih {in feet,
Mawnbain Hl:l"slflf {m Feei’_.l Trchdl os & h:gafjw rw.ran,-_r,l
Foraker 17,400 Philippine —329%5
Wilson 14,244 Cayman —24.721
Fikes Peak 14,110 Java -23,378

Sowree: World Alveaviae and Book of Facis 20046

103, What is the difference between the height of
Mt. Foraker and the depth of the Philippine

Trench?

104. What is the difference between the height of Pikes

Peak and the depth of the Java Trench?

105, How much deeper is the Caymaan Trench than the

Java Trench?

106, How much deeper is the Philippine Trench than

the Cayman Trench?

109, On the basis of census population projections for 2020, New York will lose 5 seals in the
LLS. House of Representatives, Pennsylvania will lose 4 seats, and Ohio will lose 3.
Write a signed number that represents the wlal nomber of seats these three states are
projected o lose, (Source: Population Reference Burean. )



