Section 1.1 - Examples

YY) Writing Fractions in Lowest Terms

Write each fraction in lowest terms,
9 2.5 2. 2

a) — = _—_——
TN T T
The factored form shows that 5 is the greatest common factor of 10 and 15,

L . i i 2
Dividing both numerator and denominator by 5 gives 13 in lowest terms as 3.
15 3 5 [ =1 |

45 3:3-5 3-1-1 3
The factored form shows that 3 and 5 are the prime factors of both 15 and 435,

Dividing both 15 and 45 by 3 - 5 = 15 gives i—?; in lowest wrms as l

 Now Try Exercises 25 and 27.

{b)

We can simplify this process by finding the greatest commaon factor in the numerator
and denominator by inspection. For instance, in Example 2(b), we can use |5 rather
than 3 + 5,

15 15 | | Remember to write 1
= o= == in the numerator.

» CAUTION When writing fractions like 42 from Example 2(b) in lowest terms,
be sure o include the factor 1 in the numerator or an error may result.

OBJECTIVE [E] Multiply and divide fractions.

Multiplying Fractions

a (8 e a-rc

b d b-d

That is, to multiply two fractions, multiply their numerators and then multiply
their denominators.

i i 2
If W and ot are fractions, then

E- (3NNl Multiplying Fractions

Find each product, and write it in lowest terms.

Video
(@) & 4 S Multiply numeratars.
& 0 B0 Multiply denominators.

Factor the denominator

i

b

Divide numerator and
.

Remember to P
denominator by 3 - 4, or 12,

1
write 1 in the 243
numerator. !
6

Lowest terms



Think: 4 . 5 = 20, and
0+ 1=21,5055=3.

I 1 7 o
2= === Write as improper fractions.
2 4 i 4
= Multiply numerators.
_aed] Multipl
ink: 3-2=8, . dultiply denominators,
Think: 2-2=8 3.4 Multiply d |
and 6 + 1= 7, L
so2=1. Fandndd
ETT Factor the numerator.
. ﬁ = 1,}L Write in lowest terms
4" T4 and as a mixed number.

Nn‘u Try Exercises 35 and 41.

 NOTE Some students prefer to divide out any common factors before multi-
plying. For example,
3 4 3 4
g 8 =2 33

Example 3{a}

e

=——= E The same answer results.

=
T

Two fractions are reciprocals of each other if their product is 1. For example,
34 12

4 3 12

3 4 . [ . & .
s0 7 and 3 are reciprocals, as are ¢ and 6 f_sm{;e b= T}- Because division is the op-
posite {or inverse) of multiplication, we use reciprocals to divide fractions,

Dividing Fractions

e c .
If > and ] are fractions, then

That is, to divide by a fraction, multiply by its reciprocal.

We will explain why this method works in Chapter 7. However, as an example, we
know that 200 + 10 =2 and 20 - ﬁ = 2. The answer o a division problem is called
a gquotient. For example, the quotient of 20 and 1015 2.

IETX XY bividing Fractions

Find each gquotient, and write it in lowest terms.

3 8 3 5 3.5 15
@ s T s 18 3

U Multiply by the reciprocal of the second fraction.



3 3 3 8 3-8 3-4:2 6
bhp———————=———-=— o =
4 5 4 5 4-5 4-35 5 5 Remember to
_ ~ write in lowest
5 5 10 5 1 5-1 5.1 | —
fef =+ ==+ —=—.—= = s N
5 3 l 8 10 H-10 8-5-2 16
1
Write 10 as 5.
O 1 2 4 | 3 9 "
— =+ 4—=—+—  Write as impr actions.
(d}) 3 3 3 3 rite as improper fractions
—ii ultiply by t f th vd fracti
3 l;;] ultip ¥ Oy Lne reciprocdl O 8 Second Traction.
_ 10 Multiply numerators
o 2_7 Multiply denominators.

4 Now Try Exercises 43, 45, and 49.

0BJECTIVE [[J Add and subtract fractions. The result of adding two numbers is
called the sum of the numbers, For example, 2 + 3 = 5, <0 5 is the sum of 2 and 3.

Adding Fractions

I € . a C a+c
If — and — are fractions, then —+—= F

N ‘ b b b
That is, to find the sum of two fractions having the same denominator, add the

numerators and keep the same denominator,

OV J9NN Adding Fractions with the Same Denominator
Find each sum, and write it in lowest terms,

3 2 34+ 2 5

ia) : + — - - = ? Add numerators; keep the same denominator.
P 3 2+3 A

{hl e —_——— = — Write in lowest terms

1{) 10 - 10 10 2
& now Try Exercise 55.

If the fracuons to be added do not have the same denominators, we can soll use the
preceding method, but only afrer we rewrite the fractions with a common denominator.
P! : . . F
For example, to rewrite 7 as a fraction with denominator 32, that is,
3 7

4 32

]

we must find the number that can be multplied by 4 to give 32, Since 4 - § = 32, we
use the number 8.

3-H . 24 Multiply numerator and
4-8% 17 denominator by 8.

| e



Finding the Least Common Denhominator

To add or subtract fractions with different denominators, find the least common
denominator (L.CIY) as follows:

Step I Factor each denominator,

Step 2 For the L.CD, use every factor that appears in any factored form. If a
factor is repeated, use the largest number of repeats in the L.CD,

SN NND Adding Fractions with Different Denominators

Find each sum, and write it in lowest terms,
(a) S
15 9
To find the least common denominator, first factor both denominators.
15=5-3 and G=3-3
Since 5 and 3 appear as [actors, and 3 s a Tactor of 9 twice, the LCD is
5 i}

5-3-13, or 45,
Write each fraction with 45 as denominator.

% =3 12 5. 5%5. 225
_—= _ — and _—= = _—
15 153 48 y 9:-5 45
Mow add the two equivalent fractions.
4 5 12 25 37
e e e
1 9 45 45 45

(b) 3~ + 22
T2 T4

We add mixed numbers by using either of two methods,

Method 1 Write the mixed numbers as improper fractions.

] 3 11
1‘-—1 + 2: =—+ T Change to improper fractions.
| 11 )
- e — Get a common denominator,
4 4
25 1 )
=—_ or H— Add: write as a mixed number.
4 4
Method 2 Wrile ?% as 3%. Then add vertically.
P Yl
2 4 Add the whole numbers and
s 3 B 3 ‘ the fractions separately.
4 T4
3 | 25
S—=5+1—=06—, or —
4 4 4



Subtracting Fractions

il i a C
If — and — are fractions, then s :

b b b b b
That is, 1o find the difference between two fractions having the same denominator,
subtract the numerators and Keep the same denominator.

Subtracting Fractions

Find each difference, and write it in lowest terms.

o 15 & =15 —3 Subtract numerators; keep
(a) ? E i 8 the same denominator.
Fracy |_2 s 1 or 1— Write in lowest terms
8 i 2 and as a mixed number.
T 4
b = —
18 15
Here, I8=2+3-3and 15 =23 -5, sothe LCD 52 -3+ 3 -5 = 0],
7 4 T35 4-2-3 35 4 11
15 15 2-3-3-5 2-3-3-35 90 90 90
15 11
c — — —
e) 32 45

Since 32=2-2-2-2-2and 45 =33 -5, there are no commaon factors,
and the LCD is 32 - 45 = 1440,

15 11 _15-45 11-32

3 23 =35 15 - 45 32 Get a common denominator.
=45 - 32

N 675 352
1440 1440
_ 323 Subtract numerators; keep
1440 the common denominator.
1 3 9 7
i) 4T = 11 = E — I Change to improper fractions.
18 T
= I - I Get a common denominataor.
11 3
— I‘ or ZI Subtract; write as a mixed number.
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Since & = 41, 264 = 26 + 41 = 30%. The height is 307 in.
an Try Exercise 77.

Using a Circle Graph to Interpret Information
In November 2003, there were about 970 million Internet users worldwide. The cir-
cle graph in Figore 2 shows the approximate fracuions of these users living in various
regions of the world.

Worldwide Internet Users
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FIGURE 2



{a) Which region had the largest share of Internet users in November 20057 What
was that share?

In the circle graph, the sector for Asia is the largest, so Asia had the largest share
of Internet users, 35.
(b} Estimate the number of Internet users in Morth America in November 2005,

A share of 155 can be rounded 0 {55, or 5. and the total number of Tnterner
users, 970 million, can be rounded to 1000 million (1 billion), We muluply
by 1000}, The number of Internet users in North America would be about

1
If 1000) = 250 million,

()} How many actual Internet users were there in North America in November 20057
T find the answer, we multiply the actual fraction from the graph for North
.33 o
America, 1p5. by the number of users, 970 million:
23 970 22310 l

— = = 223—,
{‘JT'L'I] |UU EE 100 22 0

Thus, 223 ﬁ million, or 223,100,000, people in North America used the Internet. This
number is reasonable, given our estimarte in part (b).

Section 1.1 — Exer cises

Write each fraction in lowest terms. See Example 2.
& 4 — 15 16
23— 24, — | 5 — 6, —
16 12 ! A 1% 0

Find each product o quotient, and write it in lowest ternis, See Evariples 3 gnd 4.

0bt wil @ept i
3?]4—"2% 33.%-% 393} i am.z% 5
41.2% 1% 41.3-%-?;— : 43‘%:% 44_%;:]_”
45,35—2—:% 4¢5+% 41%—12 43%—3[:
Find each sum or difference, and write it in loveest termy, See Framples 3-7,
Bss.f—z|l'—2 5&]3—&-% 51.%|;— 53.%|—;
g0;31 1oL A g o1, 2 gt B2 5 gt
n 3 3 6 4 3 4 3
Bﬂ.g_% Gt -l ol L
m.%— 1% 68. a%—?% 69, 5%—5% m.s%—:%



Section 1.2 — Examples

T EITED Evaluating Exponential Expressions

Find the value of each exponential expression.

(a) ¥=35-5=125
A 55 used as a factor 2 times,

Read 57 as =5 sguared” or “the square of 5.

byo'=6:-6-6=216
b 6is used as a factor 3 times.

Read 67 as “6 cubed” or “the cube of 6.
¢) 2*=2:2-2:2:-2=732 2 is used as a factor 5 times,

Read 27 as “2 o the fifth power.”

2y X % 03 Gl ;
id) o T 5 it used as a factor 3 times.

Order of Operations

If grouping symbols are present, simplify within them, innermost first (and

above and below fraction hars separately), in the following order:

Step 1 Apply all exponents.

Step 2 Do any multiplications or divisions in the order in which they occur,
working from left to right.

Step 3 Do any additions or subtractions in the order in which they oceur,
working from left to right.

If no grouping symbols are present, start with Step 1.

When no operation is indicated, as in 37) or (=3)—4), multplication is
undersiood,

=TT TTFY Using the Rules for Order of Operations
Find the value of each expression,

(@ d4+5-6
Lse the rules for order of operations given in the box.
d4+5-6 Be carefull
Multiply first.

=4 4 3} Multiply
= 34 Add.



(b) 96+ 11
= 0{17) Work inside parentheses
= 153 Multiply.
) G-8+5-2
=45 + 10 Multiply, working from left to right.

= 5§ Add.
Start here,
)y 25+6)+7-3
=21+ 7-3 Work inside parentheses.
=22 + 2] Multiply.
= 43 Add.

F=2-2-2,notl-3.

&) 9—22+5
=9—-2-2-24+5 Apply the exponent.
=0 —-—H+5 Multiply.
=1+5 Subtract
=h Add.

Think: 3¥*=3-3-3

4 8 o e T S e
=72 _:j 34+ 4-8-=27 Apply the exponents.

R4
=36-3+4-8-127 Divide,
4 Iy
= 108 + 32 - 27 Multiply
= 140 = 27 Add.
=113 subtract.

Multplications and divisions are done from left to right as they appear; then
additions and subtractions are done from left to right, as they appear.

Huw Try Exercises 25, 31, 39, and 41.

oBJECTIVE E) Use more than one grouping symbel.  An expression with double (or
nexsted ) parentheses, such as 2(8 + 3(6 + 3}), can be confusing. For clarty, we ofen
use brackets. | |, in place of one pair of parentheses.

ET YD using Brackets and Fraction Bars as Grouping Symbols
Simplify each expression.

Start here.
{a) 28 + 36 + 5)]

=2[8+ 3(11)] Add inside parentheses.
=28 + 33] Multiply inside brackets.
= 2[41] Add inside brackets

= §2 Multiply.



L

45+ 3)+3
2(3) =1
The expression can be written as the guonent
[4(5 + 3+ 3|+ [2(3) — 1],

(b)

which shows that the fraction bar groups the numerator and denominator separately.
Simplily both numerator and denominator, and then divide 1if possible.

45+ 31+ 3

2(3) =1
481+ 3 o

- MI——] Waork inside parentheses.
3243 ol

= Multiply.
-1
35

= ? Add and subtract.

=T Divide.

[ TR SRR R S TR

Translating from Words to Symbols
Write each word statement in symhaols,

(a) Twelve cquals ten plus two. (b} Nine is less than ten.
12=10+2 g 10
(¢) Fifteen 1s nol equal 1o gighteen. (d) Seven is greater than four.
15+ 18 T=4
() Thirteen is less than or equal (f1 Eleven is greater than or equal o
forty. eleven.

13 = 40 11-==l]1



