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MCA Lesson
5.1

Exponents and Polynomials

5.1 Integer Exponents and Scientific Notation




VVhat You Wil Learn

P Use the rules of exponents to simplify expressions.

P Rewrite exponential expressions involving negative
and zero exponents.

» Write very large and very small numbers in
scientific notation.
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Rules of Exponents

Rules of Exponents

Let m and n be positive mfegers. and let @ and b represent real numbers,
variables, or algebraic expressions.

Rule Example
1. Product: aMeg?’=g"+" O =x3+4=3x°
2. Product-to-Power: (ab)™ = a™ « b™m Cif =200 =87
3. Power-to-Power: (a™)" = g™" P =x2"3 =46
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4. Quotient: — =a™ " m>na#0 = = i g )
= ; :
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. aym a™ x\2
5. Quotient-to-Power: (3) = b—m?b# 0 {4—) =

x_«?
427 16
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Example 1 — Using Rules of Exponents

a. (x2y4)(3x'): 3 Y37q
b. 225 = -ZZL

- g
C. (3X)-57F = - 575x%

— —
d. 14a°6> 3
2p2 9\(1
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Integer Exponents 1

Definitions of Zero Exponents and Negative Exponents

Let a and b real numbers such that a # 0 and b # 0, and let m be
an integer. (O.L | - (

— ~30b Z
1. a%=1 2. am=— (,2 2 G (

Notice that by definition, a° = 1 for all real nonzero values of a.

Z
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Zero cannot have a zero exponent, because the expression 0° 7
is undefined. 1
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Example 2 — Using Rules of Exponents

a 3=

—

Definition of zero exponents

b. 32 =| 3T

3-.1

Definition of negative exponents

Definition of negative exponents

W |-
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Integer Exponents 2




Summary of Rules of Exponents

Let m and n be integers, and let a and b represent real numbers, variables, or algebraic expressions.
(All denominators and bases are nonzero.)

Product and Quotient Rules Example
1. ghegh=gmn X403) = x4*3 =x7
2. a7 _ m-n A
an T
Power Rules
3. (ab)y"=amsb" (3x)? = 32(x?) = 952
4‘ (am}n=amn (X3)3=X3'3=X9
= o
5. (an_a" e _xt_x2
(3) =% [3) 3279
Zero and Negative Exponent Rules
6. a’=1 (e+1)P=1
1 sl
Ty = — 1=
8. (-Gr Gr-(f-3-2

Students, draw anywhere on this slide!

Example 3 — Using Rules of Exponents

Rewrite each expression using only positive exponents.
(Assume that x # 0.)

q. x~ !l = _%:‘—— Use negative exponent rule and simplify.
b. (1?1 s Zl Use negative exponent rule and simplify.
X

Use negative exponent rule.
_1 = SK



Invert divisor and multiply.
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Example 3 — Using Rules of Exponents cont’d

R
. -2
(3x) )§L Use negative exponent rule.

= C’1 Xl Use product-to-power rule and simplify.

Invert divisor and multiply

Simplify.
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Example 4 — Using Rules of Exponents 1




Rewrite each expression using only positive exponents.
(Assume that x#0and y #0.)

D
d. ("5X_3)2 = oz S- Product-to-power rule

- S Power-to-power rule

Negative exponent rule

Negative exponent rule

Quotient-to-power rule

Power-to-power and product-to
product rules
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Examle 4 — Using Rules of Exponents 2

1;.,\‘:“"_4 § - %
C. E'}'y’ = RX Yy b ZY Quptient rule

2= 3 J

-~ 4{ - Z - = é Negative exponent rule

= Negatlve exponent rule

3
‘f Y bf%ﬂ H Ay

’



Quotient-to-power rule D I L \6

Power-to-power and product-to- ‘) < / 2
product rules k

A
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Example 4 — Using Rules of Exponents 3

e.

— Zero exponent rule
AR

- X
2y w32
X X
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Scientific Notation 1




Exponents provide an efficient way of writing and
computing with very large and very small numbers.

For instance, a drop of water contains more than 33
billion molecules—that is, 33 followed by 18 zeros.

It is convenient to write such numbers in scientific
notation.

This notation has the form

c x 107
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Scientific Notation 2
:@ nd nis an integer. So, the number

of molecule a drop of water can be written in
scientific notation as follows.

Students, draw anywhere on this slide!

0,00 00,000 =3.3 X 1022

——

A |

19 places
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Example 5 — Writing in Scientific Notation

— 5

C—————————

a. 0%84 = Q%Lf X ,() Small number negative exponent
-

Five places -4

b. 93%:200,000,0 193 7Y | ) Jeroe numoer = postve exponent
 —

Eight places

Copyright © 2019 Cengage Learning. All rights reserved.
Students, draw anywhere on this slide!

Example 5 — Writing in Scientific Notation cont’'d



a. 2,486 x 102 = Positive exponent large number
74 2 A x
N
b.1.81 %10 = Negative exponent small number
0|_00vbIg)

ee ¢

—

MG

(0.00003)(1500)

(2.400,000,000)(0.0000045) _ Q‘L{ Y/D '1)('{, SXI 0—

o?dJ\J\J\A‘)




o4 X107
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