seemor] Ready To Go On? Skills Intervention
7-3 Multiplication Properties of Exponents
Finding Product of Powers

Product of Powers Property: The product of two powers with the same base equals

that base raised to the __SUM _ of the exponents. For example 5% - 5% = 542,
Simplify.
A.27-2° What is the base of each expression? 2

27.28 =21 1 3=21  Aqd the exponents.

Are the bases the same? _Y8S S0, 200 the exponents.

4912 _ 8

a
Finding Powers of Products
Power of a Power Property: A power raised to another power equals that base

raised to the PFOUUC of the exponents. For example (4%)° = 4% = 475,

Power of a Product Property: A product raised to a power equals the producl of

each factor raised to that _POWET  For example (22y%)* = (23)*(y%)* = 2%y
Simplify.
A. (2x%)*
4 3 a4
@2*- (L) Use the Power of a Product Property.
16 - x*4 When you raise a power to another power, MUILIDIY exponents.
16 - x 12 Simplify.
B. (—5a%°
5. (232
(9 -(@)" Use the Power of a Product Property.
25 (@Y Simplify.
25a%

C. (ab?)® - (a*b?)?

a®p%s . a*2p22 Use the Power of a Product Property.

Ready to Go On? Problem Solving Intervention
7-3 Multiplication Properties of Exponents

A number written in scientific notation has two parts that are multiplied.
The first part is a number that is greater than or equal to 1 and less than
10. The second part is a power of 10.

Light travels at a speed of 3.0 X 10° meters per second. If light travels
for 4.5 seconds, how far does it travel? Write your answer in scientific
notation and in standard form.

Understand the Problem
jven in scientific notation? __3-0 X 10° m/s
1. What number(s) are given in scientific notation? .

2. What number(s) are given in standard form? ~ 4.5seconds

3. What are you being asked to fina? HOW far light travels in 4.5

Make a Plan

4. What operation must be used to solve the problem? __Multiplication
8
5. Write the multiplication expression. 4.5 - (3.0 X 10 )
Solve
6. What is the product of the expression? (4.5)(3.0) x 10° = _13.5 x 108

7. What units should your answer have? Meters
8. Is the answer 13.5 X 10° written in scientific notation? No

a. How many places does the decimal point need to be moved? 1

b. In what direction does the decimal point need to be moved? Left
c. Write the answer in scientific notation. ﬂ % 10°
9. Write the answer in standard form.
a. How many places does the decimal point need to be moved? L
b. In what direction does the decimal point need to be moved? Right

c. Write the answer in standard form. 1,350,000,000 meters

Look Back
10. Estimate your answer to see if it is correct.
What does 4.5 round to? 9

3p6 . 48pt impli 8
a’b> - a®b Simplify. What is (5 - 3) X 102 15 % 10
RS Use the Product of Powers Property. 11. Is your estimate close to your numeric answers in Exercises 8c and 9c? _Y €S
a''pil Simplify.
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semon] Ready To Go On? Skills Intervention Ready To Go On? Quiz
[/'M 7-4 Division Properties of Exponents 7A
Finding Quotients of Powers 7-1 Integer Exponents
Quotient of Powers Property: The quotient of two nonzero powers with Evaluate each expression for the given value(s) of the variable(s).
. 1.a *fora=3 2. wforw= -5 3. w2yforw=5andy=-3
the same base equals the base raised to the difference of 1 1
N L - -9
the exponents. For example % =572 8 15,625 25
Simplify 3a:y;“_ 4.a%0ra=12 5. (6-w) Sforw=7 6. a% ®fora=5andb=10
a‘y’ 1
When finding the quotient of two powers you subtract the exponents. 1 1 ﬁﬁﬁ
7,10
332,VB — 3272108 _ga8,2
ay Simplify.
. R P . 7 e
Dividing Numbers in Scientific Notation 7. 6w * 8. y 5 9. 3x %)° 10. W -
Simplify (3 X 10%) + (6 X 10°) and write the answer in scientific notation. 6 w 3 b a
x 10° — ] —
(3 X 10% + (6 x 10°) = M Rewrite as a quotient. w* W3y7 x? wb
8
= @ X % Write as a product of quotients. 11. Engineering notation can be written in terms Selected Engineering Prefixes
10+ ofa .base unit, with a power of 10 that is a Giga | Mega | Kilo | Milli | Micro [ Nano
-0 x 102 Simplify each quotient and simplify the exponent. mult.lple of 3. Th.e ‘a?"e shows some _°f these 10° | 108 [ 102 [102[10 ¢[10°
1 -1 3 equivalences. Simplify each expression.
=5X 0 X 10+ Write 0.5 in scientific notation. 1.000.000.000 1000
=5x10% Add the exponents. Giga _LTT8, 200 Kilo
Finding Positive Powers of Quotients Milli 0.001 Micro 0.000001
Positive Power of a Quotient Property: A quotient raised to a positive power Mega 1,000,000 Nano _0.000000001
equals the quotient of each base raised to that power .
3a* \? 7-2 Powers of 10 and Scientific Notation
Simplify (ﬁ) .
6a°b 12. Find the value of 10°. 13. Write 0.00000004 as a power of 10.
2
3a’ ) _ @&t U ; s
=—_— se the Power of a Quotient Property.
(632b2 (6a°b?)" pery 100,000 _A4Ax107"
2
__ %@ Use the Power of a Product Propery. 14. Write 1,000,000,000,000 as a power of 10.  15. Find the value of 15.7 x 10°.
2,22 .
(6)%(a%)~(b*)=
G2 10" 1,570,000
= % Simplify and Use the Power of a Power Property.
(a2 B(b* % 16. The wavelength of red light is 0.0000007 m. Write this length in scientific notation.
8 4 -7
_ (Ol ELp— 7x10"m
BBlasypy 4v*
ooyt © by k. Rinetirt and Winson, 120 Holt Algebra 1 Gompight ©by Hot, Rinahartand Winston 121 Holt Algebra 1

Copyright © by Holt, Rinehart and Winston.
All rights reserved.

244

Holt Algebra 1




Ready to Go On? Quiz continued
7R

7-3 Multiplication Properties of Exponents
Simplify.
17. 3°- 3%

18.5%-577 19. a%-a’

37 5% 0r 25 a" Wt

21. The closest star to Earth is Proxima Centauri, which is 4.3 light-years away
(one light-year equals 5.88 X 102 miles). How far, in miles, is Proxima Centauri
from Earth? Write your answer in scientific notation and standard form.

2.5284 X 10" miles; 25,284,000,000,000 miles

Simplify.
22. (2x%)° 23. (a°b%* 24. (—6w°)? 25. (ab)}(a°b*)®
8X15 aznbm 36W12 a11b14
7-4 Division Properties of Exponents
Simplify.
" 77 - 5X3 - aﬁbS N X3y
by
49 3x° a2 8y*
2)2 sw'|? 3\ a®p®\ 2
30. (2) 31 (wzys) 32 (3 33. (abe)
8 25w’ 64 b
27 y*? 27 a’

Simplify each quotient and write the answers in scientific notation.

Ready To Go On? Enrichment

Digits

Using the digits 1, 2, 3 and 4 and addition, subtraction, multiplication, division,
parentheses, and exponents, write an expression equivalent to the numbers 1
to 20.

* You must use all four digits in each expression.

* You may use any of the operations but each symbol may be used only
once in each expression.

An example has been done for you. There may be more than one correct
expression for a given number. Sample answers given

1=3-2-(4+1) 0l 3%—4
3-_4-3+2-1 .. B-2-7
oo S lrAct 6=3"-(4-2

7-__ 4+3-1% 8=(4-2-@3+1)
9-_(4+1-2)-3 oo 4-3-2
e _2°+(@4-1) oo 22+ (4-1)
o=_2'-(@-1) (4+3)-2

5. 4+2-1)-3 - B+2-1)-4

4
34. (9% 10") = 3x 10%  35. (45 x 10° = (9 X 10%  36. (2 x 10°) = (5 x 10) 7= (4+2)-3-1 18=_2"+B=1
3 x 10° 5x10~* ax10”" +2)-4
3 _axiv LS U e 2°+(3-1) (3+2)-9
GO by Hot, Rnehart and Winston, 122 Holt Algebra 1 Goprign by Hot, inehar and Wiston 123 Holt Algebra 1
Ready To Go On? Skills Intervention Ready To Go On? Skills Intervention
/M 7-5 Polynomials Vi:M 7-6 Adding and Subtracting Polynomials
Find these vocabulary words in Lesson 7-5 and the Multilingual Glossary. Adding Polynomials
Add.
Vocabulary A (4x° = 3x) + (5x° + 4x — 7)
monomial degree of a monomial polynomial 5 5 3 4
X . . - Which terms are like terms? 4x~ and X, -3xand X
degree of a polynomial standard form of a polynomial leading coefficient 3
quadratic cubic binomial trinomial @+ 99X yi(-3x+__4X )1 (-7) Group like terms.
9 e+ X -7 Combine like terms.
Writing Polynomials in Standard Form S 3 s
Write each polynomial in standard form and give the leading B. (8y" —4y") + (2y” + )
coefficient. Which terms are like terms? _NONe
A a+5+6a° Arrange the terms in descending order:
Identify the degree of each term: a + 5 + 6a° 8y + 2 _ 4P s
1 0 3
Is descending order least to greatest or greatest to least? Greatest to least ::::;fﬁ"g Polynomials
) ‘ s, a 5 Remember that subtracting polynomials is the same as _20diN0 the
Arrange in descending order: 6a” + + opposite.
What is the leading coefficient? 6 A. (8y° + 6y®) — (3y® +2y)
2
B. —4a® + 12 + a°® + 7a° Identify like terms: 6y and 3y
Identify the degree of each term: —4a” + 12 + a° + 7a° Rewrite the subtraction as addition of the opposite. (8y® + 6y°) + (—3y* — 2.V )
- 5 T T 2
2 s 0 zi 3 Rearrange terms so that like terms are together. 8y° + (__ 0V~ —3y% — 2
Arrange in descending order: a® + 14~ — 43" 1 12 Combine like terms. 8y° + 3}’2 -2y

What is the leading coefficient? 1

Classifying Polynomials

Classify each polynomial according to its degree Degree Name
and number of terms. 0 Constant
A. 6x° + 3x* — 5 Degree: 3 Terms: 3 1 Linear
What is the name for an expression with a 2 Quadratic
degree of 3? Cubic 3 Cubic
. . 3 4 Quartic
What is the name for an expression having
3 terms? Trinomial Terms Name
— . 1 Monomial
6x> + 3x° — 5isa__ CUDIC  tinomial. ——
2 Binomial
B.8—5y%+y—6y* Degree:_4  Terms: 4 3 Trinomial
8 - 5y% + y — 6y* is a quartic POlynomial 4 or more Polynomial
SoprEnLOy ot nenat and Wnsion 124 Holt Algebra 1

B. (W — 4) — (-3w® + 7w)
Are there any like terms? No

3
Rewrite the subtraction as addition of the opposite. (w? — 4) + ( 3w - 7w)

Combine like terms and arrange in descending order. 3w® + w -_Iw_ _ 4
C. (8n°-3n) — (2n®* - 7)
(8n° — 3n) + (—2n° + 17 ) Rewrite subtraction as addition of the opposite.
Use the vertical method and align like terms. Use O for place holders.
8n® + on? — 31 4+ o
3
-2m & on®+ on + [
6n° -3 4 7 Add.
oppiht ©by Hot, inehartand Winston. 125 Holt Algebra 1
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seemor] Ready To Go On? Skills Intervention
7-7 Multiplying Polynomials

Multiplying Monomials

Multiply (a°b*)(—7a°b°).

~7(a®-

2 3
L)(b" . L) Rearrange terms so that like bases are together.

= —7a%’ Should you add or subtract exponents? Add

g a Poly by a
Multiply 3xy(7x* + 4x2y).

/_\2/_\42
3xY(7x° + 4x7y)

2
= 3xy(IX7) + 3XV(ax?y) Distribute 3xy.

=3 7)(x X A )y + (3 i)(X'LZ)(y‘ ) Group like bases together.
= 2 ey 125°y* Multiply.
Multiply mg Binomials

Multiply (4x* + 3y)(2x* + y).
What does FOIL mean? Multiply the first terms, the outside

terms, the inside terms and the last terms.
3V

2
x2@x®) + X )+ 3y 2x%) + Use the FOIL method.
2 2
—axt+ AXY 4 BXY g2

—axt+ 10x%y . 3)°

Multiply.
Combine like terms.

Multiplying Polynomials
Multiply (a® + 2a)(7a®> — 5a — 3).

To multiply polynomials with more than two terms you can use the
Distributive Property several times or multiply vertically.

(a® + 2a)(7a® — 5a — 3) Use the Distributive Property.
AR T

+2ada"_5a _ 3,

+ 28 (727 + 24 (-

= a®(7a® — 5a - 3)
—ara) + A (sa+ A (-3 5a) + 24 (-3)
—7a*~ 52" _gg2 142" _4op2 - 6a

13a° _ 6a

Distribute again.
Multiply.

3
—7a%+ 93 Combine like terms.
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Ready To Go On? Skills Intervention
Ji:Wl 7-8 Special Product of Binomials
Find these vocabulary words in Lesson 7-8 and the Multilingual Glossary.

Vocabulary

perfect-square trinomial difference of two squares

Finding Products in the Form (a + b)>.
A. Multiply (x + 9)°.
What is the rule for (a + b)*? a® + 2ab . p?
Leta= xandb:i.
(x+9)7 =07+ 2(X)9) +
X+ 1854 81

B. Multiply (3x + 5y)°.

Leta=3xand b = 5y

Bx + 59 = (3%2 + 2(3N)5y) + (5))2
(i)2 =9 +ﬂxy+éy

Finding Products in the Form (a — b)%

A. Multiply (x — 5)°.
What is the rule for (a — b)2? a® — 20 + N
Leta=xand b= _Y .
(=57 =" - 2026 + (5

—x2- 10,4 25
B. Multiply (4x — 3)%.
Leta= X andb= 3 .
(4x - 37 = (4x? - 2040 3 ) ¢
=162 24,, 9

3y

Finding Products in the Form (a + b)(a — b).
A. Multiply (x + 8)(x — 8).
2
What is the rule for a difference of two squares (a + b)(a — b)? a° — L
Leta= xandb= 8
2 82
(x+8)(x—8=x"—-_9

=x- 64 Simplify.
B. Multiply (3x + 4)(3x — 4).
Leta=3xand b = i
@x + 4)3x — 4) = (3X) -
= 9,16 Simplify.
Gopyright ® by Holt, Rinehart and Winston. 127 Holt Algebra 1

All ights reserved.

Ready to Go On? Problem Solving Intervention
Vi:8 7-8 Special Products of Binomials

A circular fish pond has a radius of (x — 12) feet. Write a polynomial that

represents the area of the fish pond. The formula for the area of a circle is

A = mr?, where rrepresents the radius of the circle. Leave the symbol 7
in your answer.

Understand the Problem

1. What are you being asked to find? The area of the pond

2. What piece of information are you given regarding the pond?
The radius is (x — 12) feet.

. . A=mr?
3. How do you find the area of a circle? =ar

Make a Plan
a(x—12)°
5. What are two possible ways that (x — 12)® can be simplified?
Using the Distributive Property more than once, FOIL or a
perfect-square trinomial

4. Write an expression representing the area of the fish pond.

Solve
6. What is (x — 12)®? x* — 24x . 144
2_ 28wx ; 144w

7. Write an expression representing the area of the pond. mx’

Look Back
8. Suppose that x = 20. What would the length of the radius be (x — 12)? 8
9. What would the area of the pond equal using A = 7r>?

8

= ﬂﬂ
10. What is the value of the expression in Exercise 7, using x = 20?
A= 7x® — 24nx + 1447
= 7(20)? - 24m( 20 ) + 144
=400, - 480, + 144x
= 67471'
11. Are your answers to Exercises 9 and 10 the same? Yes
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Ready to Go On? Quiz
7B

7-5 Polynomials
Write each polynomial in standard form and give the leading coefficient.

1. 7x% + 4x° - 2r 2. y°+3-8y%+ 4y 3. —8w' - 3w+ w°

° + 1% —2r;4 ¥ —8y° + 4y + 31 ®—8w* - 3w; 1
4.3+ y+5y° 5.9 + 4x* 6. —2a° + 9 + a° +2a
502+ y+3;5 4x* +9;4 ®—2a°+2a+ 91

Classify each polynomial according to its degree and number of terms.
7.8a” + 4a - a* + 3a° 8. 4x° + 8 — 3x 9. 3x° + 5x* — 1

Quartic polynomial Quadratic trinomial Cubic trinomial

10. 7 - 5b* + 2b + 5b° 1. 7w? 12. 3a* - 6a® +2a+9

Quartic polynomial Quadratic monomial 8" degree polynomial

13. The function P(x) = x*> — 3x* + 12 gives the profit on a product. What is the

$510,080,012

profit on 800 units?

7-6 Adding and Subtracting Polynomials
Add or subtract.

14. (12x* + 5x% + (6x> + 7x) 15. (4x* — 3) + (10x* + 5x —7)

12x* + 1x° + 7x 14x° + 5x — 10
16. (130° — 4d?) + (3d* + 2) 17. (7y° + 5y?) — (3y2 + 4y)

134° + 3d° — ad° + 2 W+ 2yt -ty
18. (8wW” — 4w) — (6W* + 6W) 19. (a° — 1) — (—6a° + 3a)

2w® — 10w 6a°+a" —3a—1

20. The measures of the sides of a triangle are shown as 4x2+5 6x

polynomials. Write a simplified polynomial to represent

3 2
the perimeter of the triangle. ___4X" + 4x" + bx + 8 4x3+3
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Ready to Go On? Quiz continued
yi']

7-7 Multiplying Polynomials

Multiply.

21. 4h° - 6h° 22, (x°y°)(-7x%y") 23. 3mn(6m” + 4m®n)
24h° —7x"y° 18m°n + 12m*n?

24. (4w + 3)? 25. (3x° + 2))(5x + y) 26. (a° + 4)(3a® — 4a—7)

2
16w° + 24w+ 9 15x" + 3x°y + 10xy + 22 32" —4a" +5a° — 16228

27. Write a simplified polynomial expression for the area of a rectangle
whose length is x + 8 units and whose width is x — 5 units.

(x* + 3x — 40) square units

7-8 Special Prod of Binomial
Multiply.
28. (x + 8)% 29. (2x + 3)2

x* + 16x + 64 4x* +12x+9
30. (3x + 7y)? 31. (a—5)?

9x% + 42xy + 49y° a* — 10a + 25

32, (x— y)? 33. (4x — 3)?

¥ =2y + ) 16x° — 24x+ 9
34. (x - 3)(x + 3) 35. (6x — 7)(6x + 7)

-9 36x> — 49

36. A swimming pool has a radius of x — 4 inches. Write a polynomial that
represents the area of the swimming pool. (The formula for the area of a circle
is A = 7r°, where rrepresents the radius of the circle.) Leave the symbol  in
your answer.

(wx* — 8wrx + 16a7) in.?
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Ready to Go On? Enrichment

Pascal’s Triangle
Pascal’s Triangle is a geometric arrangement of numbers. These numbers
represent the binomial coefficients. That is, they represent the coefficients
of the terms of the expansion of (x + y)". The first seven rows of Pascal's
Triangle look like this.

Row 0 1

Row 1 1 1

Row 2 12 1

Row 3 1 3 3 1

Row 4 1 4 6 4 1

Row 5 1 5 10 10 5 1
Row 6 1 6 15 20 15 6 1

Notice that each number is the sum of the two numbers above it.

For example what two numbers were added to get 10 in the 5" row? 4 and 6
What are the numbers for the 7! row? 1,7,21,35,35,21, 7,1

As an example, find (x + y)°.

Look at row 3, what are the coefficients of the expansion? 1,8,3,1

The first term of the expansion starts with the highest power of x, namely
x°, and the lowest power of y, namely y° = 1. The power of x increases
by 1 for each successive term and the power of y increases by 1 for each
successive term.

X+ =1-x P +3- Xy +3-x P +1-x)°

3

= X + 3

3x°y  + 3x° o+ y
Expand each of the following polynomials.

1. (x+ y*
x* + 4x%y + 6% + dxy® + y°

2. (x+1)°
X° +5x* + 10x° + 10x° + 5x + 1

3. (x+3)*
x* +12x° + 54x° + 108x + 81

4. (x +2)°
X +6x°+12x+8

5. (x + 1)°
x° + 9x® + 36x” + 84x° + 126x° +
126x* + 84x° + 36x° + 9x + 1

6. (x +2))°
X+ 10x"y + 40x°)° + 80x%)° +
80xy* + 32°
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o] Ready To Go On? Problem Solving Intervention

1M 8-1 Factors and Greatest Common Factors
Find these vocabulary words in Lesson 8-1 and the Multilingual Glossary.

Vocabulary

prime factorization greatest common factor

Writing Prime Factorizations
Write the prime factorization of 48.

What is a prime number? A Number with only two factors, itself and 1.

Method 1 Factor tree
Choose any two factors of 48 to begin.
Keep finding factors until each branch

Method 2 Ladder diagram
Choose a prime factor of 48 to begin.
Keep dividing by prime factors until the

ends in a prime factor. quotient is 1.
Circle the prime factors.
48 2l48
N 3

é-@@-i 2|4
N\
& .2 2

The prime factorization of 48 is 2 - 2 - E . 1 . i or 2i . 3.

Finding the GCF of Monomials
Find the GCF of each pair of monomials.

A. 9a°and 3a

9a°=3-3 -a-d .3 Wit the prime factorization of each coefficient and
write the powers as products.
3a=3" a Align the common factors.
What are the factors common to both monomials? 3 and @
Multiply the common factors. The GCF of 9a° and 3a is ﬁ
B. 24x°, 30x°

24x°=2-2- E . i ox- XX Write the prime factorization of each

coefficient and write the powers as products.

30x° = 2 i . i xox- X . X. X Align the common factors.
3
What are the factors common to both monomials? 2, i and L

3
Multiply the common factors. The GCF is 6x .

Gopyright © by Holt, Rinehart and Winston. 132
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-1\ 8-1 Factors and Greatest Common Factors

Factors that are shared by two or more numbers are called common factors.
The largest common factor is called the GCF, or greatest common factor.

A softball league bought new equipment for the teams. The league bought 40 balls
and 24 bats. How many teams are there if all the equipment is distributed evenly
between the teams? How many bats and balls does each team receive?

Understand the Problem

1. How many bats and balls were purchased? 24 bats and 40 balls
Evenly between the teams

3. What are you being asked to find? __HOW many teams there are and how many
bats and balls each team receives.

2. How is the equipment divided?

Make a Plan
4. If the equipment is to be divided evenly between teams then 40 and 24 must be
divisible by the same number.
5. What are the factors of 24: 1, 2, M
40:1,2, 4, 5, 8, 10, 20, 40

Solve
6. Which factors are common to 24 and 407? 1, 2, L, i
7. What is the largest common factor? i
8. So, there are L softball teams.
9. Since there are 40 balls and L teams, how many balls does each team receive? i

10. Since there are 24 bats and 8 teams, how many bats does each team receive? 3

Look Back

11. How many balls does each team receive? 5 How many teams are there? 8

ey

What is the product of number of teams and number of balls? LU

12. How many bats does each team receive? i How many teams are there? L
What is the product of number of teams and numbers of bats? 274

13. Do your answers to Exercises 11 and 12 match the information in the problem
statement? E
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