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5.1 The Product Rule and Power Rules for Exponents
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Write 3 - 3 + 3 - 3 in exponential form and evaluate.
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ZGUUHESES Evaluating Exponential Expressions
Evaluate. Name the base and the cxpnncm_
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Power rules for exponents
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Example 4: Use the Power Rules tor exponents to simplify each expression,
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Example 5: Simplify by using a combination of rules,
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Example6: Using Area Formulas, Find an expression that represents the area in each
figure.
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5.2 Integer Exponents and the Quotient Rules

OBIECTIVES
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rule for exponents.

A Use combinations
of rules.

Using Zero Exponents
Evaluate,
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LUUEEEE Using Negative Exponents
Simplify by writing with positive exponents. Assume that all variables represent
nonzero real numbers.
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Changing from Negative to Positive Exponents

For any nonzero numbers @ and b and any integers m and . the following are true.
a -m n a -m b m
=z = (5)7-(2)

33 24 4\3 5\3
Examples: 3 and (;) _(Z)

LLUUHEEER changing from Negative to Positive Exponents
Simplify by writing with positive exponents. Assume that all variables represent
nonzero real numbers.
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2LUUEESEN Using the Quotient Rule
Simplify by writing with positive exponents. Assume that all variables represent
nonzero real numbers.
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Using Combinations of Rules
Simpllfy Assume that all variables represent nonzero real numbers.
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5.3 An Application of Exponents: Scientific Notation Loan MY
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5.3 An Application of Exponents: Scientific Notation hon M‘:j e
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scientific notation.
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| EXAMPLE 1 | Using Scientific Notation

Write each number in scientific notation.
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@ 3000 4.3 % 0 5280800,

b $200000000 632
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(c) 0.00462 462 % |0

(d) 09000762 - 162 % lo’s

2GUUEEEEE Writing Numbers without Exponents
Write each number without exponents.

(a) 62 % 10° é\’):z\OAO/ - (:6,2005
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(b) 4283 X 10 4283 » 10°= 4283000
7.04 X 103
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\2LUUZE3ER Multiplying and Dividing with Scientific Notation
Perform each calculation.

(a) (7 X 10%)(5 % 10%)
25 % 10 220000000
35x% |0

\
(€) Bx 1098 x%x10%) = ZU( ~ \
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EXAMPLE 4 Using Scientific Notation to Solve an Application
A nanometer is a very small unit of measure that is equivalent to about
0.00000003937 in. About how much would 700,000 nanometers measure in inches?
(Source: World Almanac and Book of Facts.)

Using Scientific Notation to Solve an Application
In 2008, the national debt was $1.0025 X 10'? (which is more than $10 trillion). The

population of the United States was apprommalely 304 million that year. About how
much would each person have te in order to pay off the national debt?

(Source: Bureau of Public
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5.4 Adding and Subtracting Polynomials; Graphing-Simple Pelynomials
| 1] l(tvg:gg:'e“nm and| Terms eles -;-F— Numerical coefficient
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| EXAMPLE 1 | Identifying Coefficients

Name the coefficient of each term in these expressions.
(a) x — 6x* (b) 5 —v3
+ N
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Adding Like Terms vaised o Sawe
Simplify by adding like terms. '
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Degree of a polynomlal Monomial
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Binomial Trinomial
0 terms 3 ferms
- X* ¥ 3x -2

Term ‘ Degree Polynomial Degree

3x* y w-s+6 | G

5x, or 5x' , ‘ Sx+7 \
7,0r —7x" lo] Xy + xy — 5y? 3
2y, or 2xy' | 3 | s | b

LUUESEER Classifying Polynomials

For each polynomial, first simplify, if possible. Then give the degree and tell whether
the polynomial is a ial, a bi ial, a tri ial, or none of these.

(@ ¥+ 5 (b) 4y — Sxy + 2y
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the polynomial is a ial, a bi ial, a tri ial, or none of these.
(a) 2x* + 5 (b) 4xy — Sxy + 2xy
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EXAMPLE 4 Evaluating a Polynomial
Find the value of 3x* + 5x* — 4x — 4for (@)x = -2 and (b)x = 3.
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Adding polynomials .
Pad awy \\kee Fecms
Qvramoe W Staudavd Sov
Adding Polynomials Vertically

(a) Add: (Gx_’3 - 43’22 +3)+ (—2x3 + 7x* = 5).
—2% ¥Ix =S

11
l 432
Adding Polynomials Horizontally

(@) Add: (6x3 — Tz )+ ¢ 7x2@
Yx 43 -2

Subtracting polynomials /ruw\ Hr ;)\,‘l’b QM\ \U'V\
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ZLUUESSA subtracting Polynomials Horizontally

(a) Perform the subtraction (5x — 2) {"(3x i 8.
By +E
Ax+L

(b) Subtract: (6x° — 4x% +2) Y (11 + 227 } 8).
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(2 GUUEESER subtracting Polynomials Vertically
Subtract by columns to find
814;13 —6y*+2y—5)—(2y’ = 7y* -4y +6).

2~f 1—7\/1 \\{\f:Q
I’),\f+ 77/4— 6\/ —\\

2LUZE3EN Adding and Subtracting Polynomials with More Than
One Variable

Add or subtract as indicated.

(a) 4a+’2R—,_;3+@Q+._hJ_(




Eddalisaaem Adding and Subtracting Polynomials with More Than
One Variable

Add or subtract as indicated.

@ (40 +72ab £ bY+ Go Zab +b)
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5.5 Multiplying Polynomials

OBJECTIVES

W multiply a
monomial and a
polynomial.

Bl muttiply twe
polynomials.

Bl wuttiply bincmials
by the FOIL method.

LGSR Multiplying Monomials and Polynomials
Find e; oduct.
@ 42 +5)

2% 4 2o X*

2y 28+ ‘fwb
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(b) —j@) bx +12x' +3y

32— 24m _low' 4w’

SGIUEESEE Multiplying Two Polynomials
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» Multiply (m* + 5)(4m* — 2m?* + 4m). qu i e 1 A
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Multipyin

mials with Fractional Coefficients’
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Using the FOIL Method

Use the FOIL method to find the product (x + 8)(x — 6).

X = bx +8x%,-48

L GUUASE Using the FOIL Method
Multiply (9x — 2)(3y + 1).

27X\}-\—4x~(,\’ -7

16
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2SS Using the FOIL Method
Find each product.

(a) (2k + 5v)(k + 3y)

251 Ky +15Y?

© 26%x - 3)(3x + 4)
22(3x’+qx—°|x—\73
Zx"’(%xz_—

’ b x - 10— %"
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5.6 Special Products

OBJECTIVES

Square binomials.

Find the product
of the sum and
difference of two
terms.

Find greater powers
of binomials.

CAUT ION
%armg a Binomial
Find (m + 3) WI-\'3) (n *\'15; % m +°\

M+"bm+’$\m-\-°\ (3(7 I =

Squaring Binomials
Find eaclpla ma square and simplify.
@ (52- 1){%- D (b) (;@Sv)
N2 A N
252% - S2-Sy+) Al ASbr+ 15br+ 25
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Conjugates: Binomials with Same "?WMS
but Aifferest™ Sgns

(x +€3(x—€3 )

Example 3: Find the product of each set of conjugates.
(@) (x +4)(x —4) (b) (x + 10)(x- 10)

K- Tt - 16 W& =1 Dptt0x,~100

(© G5 +5

(¢) (5m—3)(5m+3)

25m =9

@ (2=3)(=+3)
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(2 GUUZE3EN Finding Greater Powers of Binomials
Find each product,

@ (+ 5 L3S X+ S)

(se+s V(2 +5x+’25>
(*2) Tx* 1 1px32S)
X +1D%> +25x

+5Xz-\— Sox ¥\25
%> 415X +715x 125

© —2r(r +2 ( r—n)(\’.\,z)
2 ( \q,z,(v"-v Y +4)

3 z
—2e( rPrhveYr
( er‘+<Zr+‘3)

—Z((vq’ + bv"—rnV"’cD
r_,z.r“_n\"_z'-\v’—\br \
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5.7 Dividing Polynomials Day 1

KN Divide a polynomial
by a monomial.

Divide a polynomial
by a polynomial.

Dividing a Polynomial by a Monomial
Divide 5m® — 10m? by 5m>.

Dividing a Polynomial by a Monomial
Divide.
16a® — 12a* + 8a®

443

EXAMPLE 3 Dividing a Polynomial by a Monomial with a
Negative Coefficient

Divide —7x* + 12x* — 4x by —4x.

21
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EXAMPLE 4 Dividing a Poll ial by a M ey

Y

Divide 180x*'% — 150x3y* + 120x%° — 90xy* + 100y by 30xy°.

Stop here and do Ch 6 next. Do long and synthetic division after Ch 62
5.7 Day 2: Dividing Polynomials

Synthetic Division:

Recall: Use long division to find 853 =+ 6.

Long Division with Polynomials:

LGUUASE Dividing a Polynomial by a Polynomial
2
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3x%—5x—28

(a) Divide by using long division: 2

b) Divide by using long division: ;5 50 42 4
2k -3

¢) Divide by using long division: 44” — 224 + 32
2a+3
23
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Dividing a Polynomial by a Polynomial

2 -
Divide, 22X 2%
a) x—4

b 4+x—18
x= 3

) 22+ 9y — 35
y+7

24
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Dividing into a Polynomial with Missing Terms
a) Divide x* = 1 byx — 1.

b) Divide m® — 1000 by m — 10.

GUUEESER Dividing by a Polynomial with Missing Terms

a) Divide x* + 2¢* + 2x2 — x — 1 byx? + 1.

b) Divide y* =5y +6y2+y —4byy?+2

25




