Unit 8: Factors, Fractions, Exponents

e Why is it necessary to understand number
relationships?

e Why isthere more than one way to
represent a fraction?

e \When is scientific notation useful?
e \Why would you use an exponent?

e Are the rules of exponents necessary?




Factors and Prime Factorization

Goal: Write the prime factorization of a number.

Vocabulary

Prime number:

Composite
humber:

Prime
factorization:

Factor tree:

Monomial:

Writing Factors

| A rectangle has an area of 18 square feet. Find all possible whole
number dimensions of the rectangle.

1. Write 18 as a product of two whole numbers in all possible ways.

o =18 . =18 . = 18

. The factors of 18 are

rThe area of a
rectanglecanbe L.l 2 Use the factors to find all rectangles with an area of 18 square

found using the feet that have whole number dimensions. Then label the given
formula, Area = rectangles.
length X width.

~ | width —_—

.
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Writing a Prime Factorization

Write the prime factorization of 420.

One possible factor tree:

420 - Write original numbetr.

VRN :
10 - Write 420 as 10 -
T T write 10 as| |+[ | write] Jas

/ / / 7N\ °
: | Write 6 as .

Another possible factor tree:

420 Write original number.
VRN
6 - Write 420 as 6 - .
1 B Write 6 as . . Write l:l as

/ / / VRN ¢
. Write 1.0 as .

Both trees give the same result: 420 =

Answer: The prime factorization of 420 is

e

Factoring a Monomial

Factor the monomial 24x%y.

24x*y = - x*y Write 24 as

= | -y Write x* as
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& Checkpoint Write all factors of the number.

1. 28

2. 48

Tell whether the number is prime or composite. Hf it is composite,

write its prime factorization.

3. 97 4, 1147
Factor the monomial.
B, 21n° 6. 18x%y°
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Greatest Common Factor

Goal: Find the greatest common factor of two or more numbers.

Voecabulary

Common factor:

Greatest
common
factor (GCF):

Relatively
prime:

Finding the Greatest Common Factor

Voelunteers A high school asks for volunteers to help clean up

local highways on one Saturday each month. The group of '

volunteers has 27 freshman, 1.8 sophomores, 36 juniors, and

45 seniors. What Is the greatest number of groups that can be

formed if each group is to have the same number of each type of

student? How many freshman, sophomores, juniors, and seniors
will be in each group?

Solution

Method 1 List the factors of each number. ldentify the greatest
number that is on every list.

Factors of 27: | The common
factors are

Factors of 18:

Factors of 36: The GCF is

~ Factors of 45:
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Method 2 Write the prime factorization of each number. The GCF
is the product of the prime factors.

~

27 =
The common prime
i8 =
factors are
36 = The GCF is
45 =

Answer: The greatest number of groups that can be formed is
Each group will have 27 + = freshman, 18 -+ =

sophomores, 36 + = juniors, and 45 =+ D = seniors.

.

@ Checkpolnt Find the greatest common factor of the numbers.

1, 54, 81 2. 12, 48, 66

Identifying Relatively Prime Numbers

{ Find the greatest common factor of the numbers. Then tell whether
the numbers are relatively prime.

a. 28, 63 b. 42, 55
Solution

a. List the factors of each number. ldentify the greatest number
that the lists have in common.

Faciors of 28:

Factors of 63:

The GCF is . S0, the numbers relatively prime.

b. Write the prime factorization of each number.

42=| 55 =

The GCF is . S0, the numbers relatively prime.

.
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2 checkpoint Find the greatest common factor of the numbers.
Then tell whether the humbers are relatively prime.

3. 30, 49 4, 52,78

Finding the GCF of Monomials

Find the greatest common factor of 16x%y and 26x3y°,
Solution

Factor the monomials. The GCF is the product of the common
factors.

16x°%y =

26x%y3 =

Answer: The GCF is
\.

€ checkpoint Find the greatest common factor of the monomials.

5. 12x3, 18x> 6. 40xy3, 24xy
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Equiva!ent Fractions

Goal: Write equivalent fractions.

Vocahbulary

Equivalent
fractions:

Simplest
form:

Equivalent Fractions

Words To write equivalent fractions, multiply or divide the
‘humerator and the denominator by the same nonzero number.

Algebra For all numbers a, b, and ¢, where b # 0 and ¢ # O,

a_a:- d— atc
b b c b+c

1 _1-2_2 2 2+2 1
Numbers 5 =35 =4 6 6:2 3

Writing Equivalent Fractions

 Examplo 1

Write two fractmns that are equivalent to 168

Multiply or divide the numerator and the denominator by the

18 " 18+2 = Multiply numerator and denominator by 2.

6 _6+3 Divide numerator and denominator by 3

18- 18+3 u y s
Answer: The fractions and are equivaient to 168

.
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@ Checkpoint Write two fractions that are equivalent to the

given fraction.

7

1‘ﬂ

10
2. 16 3. 55

Writing a Fraction in Simplest Form

36

8=

| write 2. in simplest form.

Write the prime factotizations of the numerator and denominator.

The GCF of 8 and 36 is

8 8=

36 36+

\.

& checipoint Write the fraction in simplest form.

36 =

Divide numerator and denominator by GCF.

Simplify.

3
4I 18

24

12
5. 32 6. 12
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Simplifying a Variable Expression

X2y

in simplest form.

Write 22
35x

14x2y

3553 = Factor numerator and denominator.

LI

= Divide out common factors.

LI

= Simplify,

e

0 Checkpoint Write the variable expression in simplest form.

. 77 _ ga . R S 16mn2 o 9 3‘9?‘{2_ I
" 1552 " 28p T 38t
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Least Common Multiple

Geoal: Find the least common multiple of two numbers.

Vocabulary

Multiple:

Common
multiple:

Least common | - . . |
multiple (LCM):

Least comimon
denominator (LCD):

Finding the Least Common Multiple

| Find the least common multiple of 6 and 14.

Soluticn

You can use one of two methods to find the LCM.

Method 1 List the multiples of each number. ldentify the least
number that is on both lists. '

The LCM of

Multiples of 6:
6 and 14 is

Multiples of 14:

Method 2 Find the common factors of the numbers.

G = The common
14 = factoy is

Multiply all of the factors, using each common facior only once,

LCM = =

Answer: Both methods get the same result. The LCM is
\..
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Finding the Least Common Multiple of Monomials

Find the least common muitiple 6xy and 16x2,

6xy =

16x° =

Answer: The least common multiple of 6xy and 16x2 is

.

& checkpoint Find the least common multiple of the numbers or
the monomials.

1. 8,18 | 2. 4,5,15

3. 12x, 18x> 4, Axy, 10xz*> _

@t Lk Comparing Fractions Using the LCD

Summer Sports Last year, a summer resort had 165,000 visitors,
including 44,000 water skiers. This year, the resort had 180,000
visitors, including 63,000 water skiers. in which year was the
fraction of water skiers greater?

Solution
1. Write the fractions and simplify.

Number of water skiers __ -

Last year: Total number of visitors B

Number of water skiers __ _

This year: Total number of visitors B

2. Find the LCD of and . The LCM of and is

. So, the LCD of the fractions is
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3. Write equivalent fractions using the LCD.

Last year: = =

This year: = =

4. Compare the numerators: < , 0 <

Answer: The fraction of water skiers was greater

N

Ordering Fractions and Mixed Numbers

Order the numbers 4-— 12’ g, and === from least to greatest:

1. Write the mixed number as an improper fraction.

5 _ o -
445 = 12 12
2. Find the LCD of =—— 12 2, d — The LCM of 12, 2,
and 8 is . So0,the LCD is
3. Write equivalent fractions using the LCD.
_ ° — 9 _9-L 1 _
12 ~— 12 . - 27 2. -
33 _ 33- _
8 8- -
4. Compare the numerators: < and < ,
S0 < and <

Answeyr: From least to greatest, the numbers are

, , and

.
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Rules of Exponents

Goal: Multiply and divide powers.

exponentis.

Product of Powers Property
Words To multiply powers with the same base, add their

Algebra 2™ «a" =am* "

Numbers 43 « 42 =___4l:l_= 4D

Using the Product of Powers Property

exponents.

Product of powers property

Add exponents.

Commutative property
of multiplication

Product of powers property
Add exponents.

Muitiply.

€2 checkpoint Find the product. Write your answer using

1, 25. 012

2, 5%.5%.53

3. x%. x®

A. b2 b* b
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Qu@tieﬁt of Powers Property

Words To divide powers with the same base, subtract the
exponent of the denominator from the exponent of the
numerator.

m
Algebra 27‘ =a" " wherea # 0

5ol gl

Numbers —;
5

Using the Quotient of Powers Property

6l: _ Quotient of powers property

Subtract exponents.

b. = Quaotient of powers propert
12x3 12 Quotie P Property
o]
= Subtract exponents.
12
= Divide numerator and denominator by
\.

59 127
B, — 6. —

52 124

4x13 14x16
7. 249 8. 6x11
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Using Both Properties of Powers

3 4

simplify %.

4m® - m* _ 4m

12m? ~  12m?

éi-mD

12m?

_4m
- 12

4mEI

=T 4o

.

& checkpoint Simplify.

Product of powers property

Add exponents.

Quotient of powers property

‘Subtract exponents.

Divide numerator and denominator

by

5
9. 6m 3rn
15m

10.

n? . 10n®

5n°
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Negative and Zero Exponents

Goal: Work with negative and zero exponents.

Negative and Zero Exponents
For any nohzero number a, a° = 1.

. - 1
For any nonzero humber a and any integer n, a h = pu

' Powers with Negative and Zero Exponents

Write the expression using only positive exponents.
a. 473 = i Definition of negative exponent
b. m®n®=m=5%.] | Definition of zero exponent

= i | Definition of negative exponent
c. 13xy 8= Definition of negative exponent

.

@ Checkpoint Write the expression using only positive exponents.

1. 33,333° 2, 773 3. 2772 4. 3x~ 4y

 Example 2 Rewriting Fractions
Write the expression without using a fraction bar.
1 o ,
a. Jp = i:l Definition of negative exponent
aS
b. & = Definition of negative exponent
L |
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 checikpoint Write the expression without using a fraction bar.

1 1 x5
5. 15 6. 150 7. 3 8. 5

Using Powers Properties with Negative Exponents -

Find the product or quotient. Write your answet using only
positive exponents.

- —4
— a. 612 64 b, -
n
Solution
a. 62.67%= GI:F Product of powers property
= GD " Add exponents.
—4
b. 7':] = "Inl:l Quotient of powers property

n' Subtract exponents.

= Definition of negative exponent

.

@ Checkpoint Find the product or quotient. Write your answer
using only positive exponents.

Td—4

10 , A7
9. 3 3 10. 2
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Scientific Notation

Goal: Write numbers using scientific notation.

Using Scientific Notation

A number is written in scientific notation If it has the form ¢ x 10"
where. 1 < ¢ < 10 and n is an integer.

Standard form Product form Scientific notation
725,000 7.25 % 100,000 7.25 x 10°
- 0.006 . 6x0.001  6x107°

Writing Numbers in Scientific Notation

' a. The average distance Mars is from the sun is 141,600,000

miles. Write this number in scientific notation.
Standard form Product form Scientific notation

b. The diameter of a quarter-ounce gold American Eagle coin is
0.022 meter. Write this number in sclentific notation.

Standard farm Product form Scientific notation

YR Wiiting Numbers in Standard Form

a. Write 4.1 X 10% in standard form.
Scientific notation Product form Standard form

b. Write 7.23 x 1078 in standard form.
Scientific notation Product form Standard form

Copyright @ McDougat Littell/Houghtan Mifflin Company. Afl rights reserved. Chapter 4 - Pre-Algebra Notetaling Guide 73



@ checkpoint Write the number in scientific notation.

i. 3,050,000,000 2. 0.000082

Write the number in standard form.

3. 6.53 x 107 4. 9.2 x 1074

Ordering Numbers Using Scientific Notation

520,000 =

2. Order the numbers with different powers of 10.

- : BecauserOD< iOD, R

<

<

3. Order the numbers with the same power of 10.

Because < ,

<

. .
H ¥

.

Order 5.3 x 105 520,000, and 7.5 x 10? from least to greatest.

- i. W.riie_;é_a_ch_ny_rrl_ia_er_ in_scientific notation if necessary.

and

4. Write the original numbers in order from least to greatest.

& cCheckpoint Order the numbers from least to greatest.

5. 23,000; 3.4 x 10% 2.2 x 10*

6. 4.5 x 1074 0.000047; 4.8 x 107°
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Multiplying Numbers in Scientific Notation

Oxygen Atoms The density of an oxygen atom is about
1.429 x 1073 grams per milliliter. Find the density of 1.5 X 10%
oxygen atoms.

Solution

Total Density of one Number of
density oxygen atom oxygen atoms

= ( )( ) Substitute values.

Commutative and
- ( )( ) associative properties
of multiplication

Multiply

and

% ( ) Product of powers
- property

= X Add exponents.

Answer: The density of 1.5 X 104 oxygen atoms is about
X grams per milliliter.

.

@ Checkpoint Find the product. Write your answer in scientific
notation. '

7. (2.5 x 10%)(2 x 10°%) 8. (1.5 x 1079)(4 x 107%)

Copyright © MeDougal tittell/ Houghton Miffin Company. All rights reserved, Chapter 4 - Pre-Algebra Notetaking Guide 75




