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Name Class Date

Lesson 7-1 Zero and Negative Exponents
Lesson Objectives California Content Standards
e Simplify expressions with zero and 2.0

negative exponents
s Evaluate exponential expressions

Zero as an Exponent

For every nonzero number a, % = 1.
0
Examples =1 (-2°=[] qow’=] ({ =]

Negative Exponent

For every nonzero number @ and integer n,a™ 7 = ;ZI,-,

Examples 64 2-6—13 (-8~ 1 =L

\_ (-8)’

€ Simplifying a Power Simplify:

a 372 = Use the definition of negative exponent.
= Simplify.
b, (-22.4)0 = D Use the definition of zero as an exponent.

@ Simplifying an Exponential Expression Simplify the expression.

1.3

el

Rewrite using a division symbol.

Use the definition of negative exponent.

o . . T
=1 {:{ Multiply by the reciprocal of R which is B

= D Identity Property of Multiplication
CA Standards Check
1. Simplify each expression.
a. 374 b. (—=7)°
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© Evaluating an Exponential Expression Evaluate 4x?y 2 forx =3 andy = —2.
y

4x?y~3 = 4(D)2([])“3 Substitute {:l for xand D for y.
AP

= D)3 Use the definition of negative exponent.
= %’6‘ = Simplify.
(CA Standards Check
2. Simplify each expression.
a. 11m™> b. 7542
2 n=S
€ =5 d.
a? v
3. Evaluate each expressionforn = —2and w = 5.
-1
a. nwo b. %
)
0
c ¥ do ey
n nw
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Practice 7-1

Simplify each expression.

1. 23° 2,272

4. 1259 5. 79
6—2

7. 8. (13.6)°

Evaluate each expressionforx = —2 and y = 6.

a

10. y~2 1. x73
13. 473 14, 2y

Simplify each expression.

17. xy_s

19, L 20. 3

@

Zero and Negative Exponents
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3.373

12.

15.

18.

21.

Write each number as a power of 10 using negative exponents.

1 1
22, 10,000 23.

Write each expression as a decimal.

25. 1073 26. 1073

Practice

1,060,000

24.

27.

O..QOO.'.DO...'OQ.".......0.‘.DG‘D.x?m.ﬁ..0...6.'.Q'.‘.'.."..‘.."‘D.‘..l.'l
P i

&

S S
10,000,000

9.107!
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Lesson 7-2 Scientific Notation
Lesson Objectives California Content Standards
e Write numbers in scientific and standard 2.0
notation
e Use scientific notation

Scientific Notation.
A number in scientific notation is written as the product of two factors in
the form a X 107, where # is an integer and 1 < g < 10.

Examples 3.4 x 106  543x 1083 21 x 10710

[Examples
&€ Writing a Number in Scientific Notation Write each number in scientific
notation.
a. 234,000,000

234,000,000 = :] % IOD Move the decimal point D places to the left and use
e~

[:] as an exponent. Drop the zeros after the 4.

b. 0.000063 D Move the decimal point D places to the right and use
0.000063 = X 10
~ D as an exponent. Drop the zeros before the 6.

€) Writing a Number in Standard Notation Write each number in standard
notation.

a. elephant’s mass: 8.8 X 10% kg
A positive exponent indicates a number greater

88 X 10% = I ] than 10. Move the decimal point D places to
the right.

=| | ke

) . -5
b. ant’s mass: 7.3 X 107 kg A negative exponent indicates a nhumber

73X 1077 = [ l between 0 and 1. Move the decimal point
D places to the left.
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€ Multiplying a Number in Scientific Notation Simplify. Write each answer
using scientific notation.

a. 6(8 X 1074 = (D : D} x 1074 Use the Assaciative Property of Multiplication.
= D X 1074 Simplify inside the parentheses.
= l:] x 10 Write the product in scientific notation.

b. 0.3(1.3 X 10%) = (D : l:]) X 10°  Use the Associative Property of Multiplication.

[:: x 103 Simplify inside the parentheses.

= E x 101 Write the product in scientific notation.
CA Standards Check
1. Write each number in scientific notation.
a. 0.0000325 b. 46,205,000

2. Write each number in standard notation.

a. 5.07 x 10# b. 83 X 1072

3. Simplify. Write each answer using scientific notation.

a. 2.5(6 X 10%) b. 0.4(2 X 107%)
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Practice 7-2

Scientific Notation
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Write each number in standard notation.

1. 3 x 10* 2. 6 x 1072
4. 234 x 1073 5. 8.155 x 107
7. 42.4 x 10° 8. 7.502 x 108

Write each number in scientific notation.

10. 24,000,000 11. 525,000,000.000

13. 385 x 10° 14. 426 x 1073

Simplify. Write each answer using scientific notation.

16. 4(4 % 10%) 17. 5(6 X 107%)
19. 8(9 x 10 20. 3(12 x 1074
22, 3(12 X 107% 23. 343 X 107%

6DV CORHSOCOEDOOORORO00080LORLELOORBOOBOSEOOO0OE000S00EELTONSLOBSOCOSDBOS &

Practice &3

12.

15.

18.

21.

24.

47 x 10°

5.0307 x 10%

. 0018 x 1071

0.00000063

0.07 X 10°

709 x 109

2(6.1 x 1079

3(3.2 X 1072
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Lesson 7-3 Multiplication Properties of Exponents
Lesson Objectives California Content Standards
s Multiply powers 2.0, 10.0

e Work with scientific notation

Take Note

Multiplying Powers With the Same Base
For every nonzero number a and integers m and i, @™ - o = a
Example 3° . 34 =3""4 = 3Ll

m-+n

‘Examples

&€ Multiplying Powers Rewrite the expression using each base only once.

P =7 Dz i: exponents of powers with the same base.

= [j Simplify the sum of the exponents.

€ Multiplying Powers in an Algebraic Expression Simplify the expression.
455 . 5x74 = (D . D)(x6 cxTh [ Property of Multiplication

= l:}(x[]ﬂ:b) Add exponents of powers with the same base.
-] simplify

CA Standards Check
1. Rewrite each expression using each base only once.
a. 5%.56 b, 24.273 e 7737276
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© Multiplying Numbers in Scientific Notation Simplify (3 X 1073)(7 X 1073).

Write the answer in scientific notation.

(3 x1073)(7 X 107%) = (3 . D)(IOE:] . mE:])

[ xad
=21X IOD . 1OD

— 21 x 10+ ]
~ 1 x 10—

CA Standards Check

2. Simplify each expression.

a. nt-n’-7Tn

b. 2y . 7x% . 2y*

Commutative and Associative Properties
of Multiplication

Simplify.
Write 21 in scientific notation.
Add exponents of powers with the same base.

Simplify the sum of the exponents.

-
c.m--n *“-Tm

3. Simplify each expression. Write each answer in scientific notation.

a. (2.5 X 108)(6 X 10%)

b. (1.5 X 1072)(3 X 10%

¢ (9 X 10767 x 1079)
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Practice 7-3 Multiplication Properties of Exponents
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Simplify each expression.

1. (5a~%)(54%) 2. (—6x5)(4x%) 3.0 .10

4. 3.y 5, 37 .36 6. 3p~P)(6p'h)
7 y~7l. ¥ 8. b0-g* b 9 o 1,(~3

10. S ata- 11.ﬁ 12. 3. 22

13. 520 14. /5. ,713 15. 576. 54

Simplify each expression. Write each answer in scientific notation.

16. (5 X 10%(5 x 1074 17. (3 x 1052 x 104 18. (9.5 x 107%)(2 x 107%)
19. (4 X 10%)(4.1 x 108 20. (72 X 1077)(2 x 107%) 21. (5 X 107)(6 X 10%)
22. (6 X 1079)(5.2 x 10% 23. (6 X 10%(6 x 10%) 24. (6.1 x 10%)(8 x 10

O"...“....9....0‘...'...’..‘.0"0'.0...3
i
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Lesson 7-4 More Multiplication Properties of Exponents
Lesson Objectives California Content Standards
e Raise a power to a power 2.0,10.0

e Raise a product to a power

Take Note

-

Raising a Power to a Power
For every nonzero number a and integers m and n, (™))" = a""".
Examples (52 =542=58 (25 =pn2 5 =pl0

Raising a Product to a Power
For every nonzero number a and b and integer n, (ab)" = a"b".
Example (3x)* = 3%* = 81x*

[Examples
€ Simplifying a Power Raised.to a Power Simplify (a°)*.

(a3)4 =a3 D 4 ! I exponents when raising a power to a power.

= Ej Simplify.

a

@ Simplifying an Expression With Powers Simplify b%(b%) 2.

b3 2 = b2 . b3 L2 t l exponents in (552

=p?. 1b[j“i Simplify.
= p? D (=6) [:j exponents when multiplying powers of the same hase.

Simplify.

= Write using only positive exponents.

Simplify each expression. _
1. (a*) 2a. (a7 2b. (n*¥ W

IR A N A ENERENEEEEESENEENEERESEEENENENEEEERNEESEENEEEANNEEEEEEENENENENEEENSEEEEEEENENFEENENN N

Algebra 1 Lesson 7-4 & Daily Notetaking Guide

All rights reserved.

© Pearson Education, Inc., publishing as Pearson Prentice Hall,



Al rights reserved.

® Pearson Education, Inc., publishing as Pearson Prentice Hall,

Name Class Date

Examples

© Simplifying a Product Raised to a Power Simplify (4xy>)2(x3) 3.
(4xy)(x3) 3 = lﬂ:{)«:[:l(}ﬁ)[j - (x*)™3  Raise the three factors to the second power.

=42 52 yD . x[:j ] l exponents of a power raised to a power.

=42 .52, xD . yD Use the Commutative Property of Multiplication.

=42. xE:] . y6 Add exponents of powers with the same base.

= Simplify.

@ Application An object has a mass of 102 kg. The expression 102 - (3 X 10%)2
describes the amount of resting energy, in joules, the object contains.
Simplify the expression.

102. (3 X 1082 = 1OD . SD . (IOS)D Raise each factor within parentheses to the second power.
= 10[] . 3D . 10E Simplify (10%)2.
= 3D . ld:‘ . 105 Use the Commutative Property of Multiplication.
= 3D . I.OD +L ] Add exponents of powers with the same base,

= D X ZIOE Simplify. Write in scientific notation.

CA Standards Check

3. Simplify each expression.

a. (22)* b. (4g°)72 & (2% (3ab?)?

4. The mass of a feather is 107°. Simplify the expression (107°)(3 X 108)? to find
the amount of resting energy in joules the feather contains.
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Practice 7-4 More Multiplication Properties of Exponents
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Simplify each expression.

1. (4a°)? 2. (2728
4, () 5. 27 - (232
7. ¢t (5 8. (973
10. (@)~ 11, (5730
13. (s9° 14. (x4y)°

Simplify. Write each answer in scientific notation.

16. 1077 - (2 x 10%)? 17. (3 x 10767
19. (7 x 107)? 20. 1073 - (2 x 103
22. (5 x 10°)* 23. (2 x 10733

oy

Practice

3.

12.

15.

18.

21.

24.

.....‘0.0.‘0.'.....l".'......'.......;'..Q..O...OOD..OD....'..C.DO..‘..O."

(5%)?

L d e dht

. (@®b)*

o)

& - (@

10% - (4 x 1093

(6 x 10°)3

(5 x 10573
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Lesson 7-5 Division Properties of Exponents
Lesson Objectives California Content Standards
» Divide powers with the same base 2.0, 10.0

e Raise a quotient to a power

Take Note

Dividing Powers With the Same Base

. m _
For every nonzero number a and integers m and 1, %7 = o™ %,

7
7 3
Example % =373 = BD

Raising a Quotient to a Power

. 7
For every nonzero number ¢ and b and integer n, (%) = %,7

Example (%)3 =8

Examples

€ Simplifying an Algebraic Expression Simplify.
3i-4
p—,]gz =p° _({:I)j"4D6 [: exponents when dividing powers with the same base.
FZ
= pD]D Simplify the exponents.

Rewrite using positive exponents.

€ Raising a Quotient to a Power Simplify (%)4
y

34 BD Raise the numerator and the
( },3) @3)[] denominator to the [: power.

4
= w—  Multiply the exponents in the denominator.

]

= Simplify.

FH 0 9000000 SE000HER0 000 BRSO 6EOOO0CES SO
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€ Simplifying an Exponential Expression

Simplity (3) .

B )"

= or

Rewrite using the reciprocal of %

Raise the numerator and denominator to the [:] power.

Simplify.

b, Lb e, m”—ln?
a*p’ mn

2. Simplify each expression.

» (3

3. Simplify each expression.

NN
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Practice 7-5 Division Properties of Exponents
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Simplify each expression.

13 3\4 -2
e @ 2
15 2. (b2> 3. <3)

4 2,,,5,,-3\0 6

10. 2L 11. (“”—f) 12, &

m p 4
xy3 n12 4-1
13. 14. 15. —-
3 x2y9 h"? 42
] 3.-1\~1 -7

n s n

Simplify each quotient. Write each answer in scientific notation.

2.16 x 1079 8.43 x 1074 6 X 108
19, &0 22V - 20, &2 2 AU 21, b2 U
436 X 1079 2.64 X 10~ 3 x 104

7.5 x 107 8.19 X 10° 4 % 1078

22, L2 23, B2 D AW 24, 124N
3 x 1010 476 X 1074 2 % 103

6 104 12

25, 36 X 192 6. 39X 109 57, 49X 103
9 x 1071 13 X 10 7 X 10
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