Rational Numbers and Exponents
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Lesson 4-1 Powers and Exponents (pp.136-140)
Write each expression using exponents. { E’Fﬂ“"ff-‘v 1 _

1. 6:6-6-6+6 2.4 Write@eae«be+ b« b+ b« busing exponents.

3. xex-X 4, f-f-g-g-g-g Group the factors with like bases. Then write using

exponents.
Evaluate each expression.
§ 5 asa-b-b+b-b-b=(a-a)-(b+b-b-b-b)
5.3 6. 2.4
= aib?
7. (—4) 8. 4%.5
3 Example &

Evaluate each expression if w = —~d x=4,y=1,
andz= —5. ! Evaluate (a + 2b)2ifa=3and b= —2.

9. -6 10. w? +y? (@+26)2=[3+2(-2)12 a=3andb=-2
11. 2y + 2% 12, whlyz = (—1)2 Simplify inside the brackets.
13. Adult humans have 2° teeth, How many teeth do =1 .

adults have?
14. Xander ran a total of 53 kilometers last month.
How many kilometers did he run?

Lesson 4-2 Negative Exponents (pp. 141-146)
Write each expression using a positive exponent. € xamp (e 3
15. 974 16. (—10)72 Write the expression z > using a positive exponent.
17, i~ 18. ¢° z 3= % Definition of negative exponent
19. (—4)3 20. y~?
Write each fraction as an expression using a negative E_"“”‘E ‘fe’ ‘f Ll diid

| . o . - - .
ST St Write é as an expression using a negative exponent other

1 1
21. E 22. a 1hal’l—1.
23. 155 24. 213 % = m Find the prime factorization of 32.

1 2 i
1 1 =— Definition of exponent
P — 5
25. - 26. 5 B
== Definition of negative exponent

27. One millimeter equals 0.001 meter. Write the
decimal using a negative exponent.
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rl..esson 4-3 Multiplying and Dividing Monomials (pp. 147-152)

Find each product or quotient. Express using positive ~ €xa fﬂ&f{ 5

exponents.
5 Find each product or quotient.

. 1y
28. 3%.37¢ 20, (—=7) (=7)%= (- -
. {a 10 (ﬂ o . afeat
30. m.m 31, x%ex (-',') 4?5 s 2!.8 _n 2}“5 > fs} Commutative Property
of Multiplication
32. (2h7)(6h) 33. (5a ) (—6a% s .
g4 K10 = (8)(t ] The common base is t.
¥ ; i F = gt'® Add exponents
15
36. Venus is about 10® kilometers from the Sun. Saturn b. "—,
is about 107 kilometers from the Sun. About how "1 .
many times farther from the Sun is Saturn than "—q: nls—29 The common base is n.
Venus? " 6 2
=n Subtract exponents.
! Lesson 4-4 Scientific Notation (pp. 153-158)
Express each number in standard form. €Exa W'Ph’- &

37. 5.82 x 10° 38. 9x 102

39. 1.1 x 1074 40, 2.52 % 10°

0,0049 = 4.9 x 0.001

- -3
Express each number in scientific notation. =49% 10

41. 379
43, 47,000

42. 0.000561
44, 0.0072

45. E3 7371 The mass of the Sun is 1.98892 x 10'°
exagrams. Express in standard form.

Express 0.0049 in scientific notation.
The decimal point moves 3 places.

he exponent is negative,

F.esson 4-5 Compute with Scientific Notation (pp. 160-165)

Evaluate each expression. Express the result in E)rg MFI'& ?_ ;

scientific notation.
46. (4.45 x 10%)(1.3 x 109

5
47. 5.85 X 1?
39x10°°

48. (7.4 x 10% + (3.56 x 10%)

Evaluate each expression.
a. (2.4 x 10%)(2 x 109)
= (2.4 x 2)(10% x 10°)
= (4.8)(10° x 10
=48 x 107+
=48 % 10°

49, (3.6 x 107) — (2.85 x 10°%)

50. A fin whale weighs 9.92 x 10 pounds. A blue
whale weighs 2.87 x 10° pounds. Estimate how
many more pounds the blue whale weighs than the
fin whale.

b. (9.5 x 10"") + (6.3 x 10%)
= (950 x 10%) + (6.3 x 109
= (950 +6.3) x 10°
=956.3 x 10°
=9563 x 10"

51. A male elephant weighs 1.5 x 10* pounds. A
female elephant weighs 7.9 % 10% pounds. How
much more does the male elephant weigh than the
female elephant? Express your result in scientific
notation.

Associative and

Commutative Properties

Multiply 2.4 by 2
Product of Powers

Add the exponents.

Write 9.5 % 10" as
950 = 10%,

Distributive Property

scientific notation.
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Lesson 4-6 Square Roots and Cube Roots (pp.168-173)

Find each square root or cube root.

52. /169 53. —\/25

54, v/—64 55. /729

Estimate each square root or cube root to the nearest
integer.

56. \/15 57. —/52

58. /90 59. V415 &~

60. The period of a pendulum is the time in seconds it
takes to make one complete swing. The period Pof

a pendulum is given by the formula P = 6.28 32,

where £ is the length of the pendulum. If a clock’s
pendulum is 8 feet long, find the periad.

ExaMpI'& 8

Find each square or cube root.
a i\{f: +16 “',‘f'l l'Jl.'.]\[ . square roots of 256;
256
b. V312 =5 53—5 S50r125
Example 7
Estimate 4/ 70 to the nearest integer.
The first perfect square less than 70 is 64. V6d =8
The first perfect square greater than 70 is 81. VBl =9
A .
+ | T r
8 8.25 8.5 8.75 9

Since 70 is closer to 64 than 81, +/ 70 is closer
to 8thanto 9.

Lesson 4-7 The Real Number System (pp.174-179)

10 (090
2% /35

Name all of the sets of numbers to ww
number belongs. Write natural, whole, integer,

ERQMPI'E. 10

Replace ® with <, >, or = to make V12 @ 10

Tational, or irrational. s
¢ 6 a true statement. 3 i 000
61. 18 62. — -
il ViZ=346410162... L=3333... £3: /25
63. V74 64. 4.5 - 3 L
3 V2 Pealy
Replace each ® with <, >, or = to make a true i i - F—f—a— : : ] - g
statement. 3.0 31 32 33 34 35 36 37 3.8 39 %' ._i 2
65. 625 ® /39 66. —\//0® —8% Since V' 12 is to the right of%, V12 > T 3 63
67. —11g® V124 68. V6B @82 8- ?
Example 11 A
Solve each equation. Round to the nearest tenth,
if necessary. Solve 4n% = 44,
69. m*=512 70. 4y’ =576 4n? = 44 Write the equation. i 14 =
3 . nt=11 Divide each side by 4 g 3 f‘f
71. The formula A = 3.14r can be used to determine 3. /&{ ;
the area of a circle, where A is the area and r is the n=xv Definition of square root i
distance from the center of the circle to the outside n=33and —33 R W -] A 3= r
edge. If the area of a circular garden is 700 square ] ]
feet, about how far is the distance from the center The solutions are approxlmately 3.3and -33. & \/_(—:;-'
i ?
of the garden to the outside edge? Round {g the. (Hé 00 m
nearest tenth. f-‘\ ol [i}" /]
— i 2 / s z '(-
A = ”_r ﬁﬂvﬁ‘. 0 ﬁp{:? T
182 Chapter4 Powers and Roots ﬁ U‘L p .& / q. 9 =r
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