
Ch 4 Section 1 Answers: Pages 174-176

1. Sample answer: Write the number as the product of two whole number factors that are not equal to 1 or the number itself. Continue this process with any composite factors until only prime numbers remain. Write the original number as the product of the prime numbers that remain, using exponents for prime factors that repeat.

2. Sample answer: It has two whole number factors, 2 and 17, that are not equal to 1 or the number itself.

3. 1, 2, 4, 8, 16

4. 1, 2, 4, 8, 16, 32

5. 1, 29

6. 1, 5, 11, 55

7. Composite

8. Composite

9. Prime

10. Prime

11. 2 ∙ 5

12. 2 ∙ 3²

13. 5²

14. 3 ∙ 13

15. Sample answer: The factor 4 is composite, and equals 2 ∙ 2. The prime factorization is 60 = 2² ∙ 3 ∙ 5.

16. 1, 2, 4, 8

17. 1, 53

18. 1, 2, 3, 4, 6, 12

19. 1, 3, 11, 33

20. 1, 2, 3, 4, 6, 9, 12, 18, 36

21. 1, 2, 3, 4, 5, 6, 10, 12, 15, 20, 30, 60

22. 1, 71

23. 1, 2, 3, 4, 6, 8, 9, 12, 16, 18, 24, 36, 48, 72, 144

24. Prime

25. Composite

26. Composite

27. Prime

28. Composite

29. Composite

30. Composite

31. Composite

32. Row 2: 13; Row 3: 4, 13; Row 4: 2, 2³ ∙ 13

33. Row 2: 20; Row 3: 3, 4; Row 4: 3, 5; 2² ∙ 3² ∙ 5

34. 2 ∙ 13

35. 2 ∙ 29

36. 3² ∙ 7

37. 5 ∙ 17

38. 2³ ∙ 3 ∙ 5

39. 2​​​​​​​​​5 ∙ 5

40. 2 ∙ 7 ∙ 11

41. 3 ∙ 5 ∙ 13

42. 2 ∙ 101

43. 2 ∙ 3 ∙ 5 ∙ 7

44. 7 ∙ 31

45. 3² ∙ 5²

46. 6 ways

47. Sample answer: 8x³y² is a monomial because it is the product only of a number and variables that are raised to whole number powers; 8x³y² + 1 is not a monomial because it is the sum of two monomials.

48. 11 ∙ c ∙ d

49. 19 ∙ m ∙ m ∙ m

50. 3 ∙ f ∙ f ∙ f ∙ f ∙ f ∙ f

51. 3 ∙ 7 ∙ a ∙ b

52. 5 ∙ x ∙ y ∙ y

53. 5 ∙ 7 ∙ r ∙ s ∙ s ∙ s ∙ s ∙ s

54. 2 ∙ y ∙ y ∙ y ∙ y ∙ z ∙ z ∙ z

55. 2 ∙ 2 ∙ 2 ∙ 5 ∙ m ∙ m ∙ n

56. 4 displays

57. Sometimes. Sample answer: If 5 is the ones digit, then the number must be a multiple of 5. This is because, for example, 15 = 10 + 5 = 5(2 + 1), 25 = 20 + 5 = 5(4 + 1), and 35 = 30 + 5 = 5(6 + 1).

58. 1, 2, 3, 4, 5, 6, 8, 10, 12, 15, 16, 20, 24, 30, 40, 48, 60, 80, 120, 240

59. 1, 5, 67, 335

60. 1, 2, 4, 5, 10, 20, 25, 50, 100, 125, 250, 500

61. 1, 3, 67, 201

62. 1, 2, 3, 6, a, b, b², ab, ab², 2a, 3a, 6a, 2b, 3b, 6b, 2b², 3b², 6b², 2ab, 3ab, 6ab, 2ab², 3ab², 6ab²

63. 1, 2, 4, 13, 26, 52, w, 2w, 4w, 13w, 26w, 52w

64. 1, 2, r, r², r³, s, rs, r²s, r³s, 2r, 2r², 2r³, 2s, 2rs, 2r²s, 2r³s

65. 1, 7, x, y, z, xy, xz, yz, xyz, 7x, 7y, 7z, 7xy, 7xz, 7yz, 7xyz

66. a) 8 arrangements    b) 0 arrangements   c) 2 arrangements

67. 2², 3², 24, 5², 2² ∙ 3², 26. Sample answer: All exponents in the prime factorization of a perfect square must be even.

68. 28

69. 1, 2, 3, 6, 9. Sample answer: 36, 54, and 72 have 18 as a factor, and also have 1, 2, 3, 6, and 9 as factors.

70. 64. Sample answers: The factors are 1, 2, 4, 8, 16, 32, and 64. I looked for a number that is a perfect square, because otherwise the number of factors is ever. I also looked for a number that is not the square of a prime number, because such a number only has three factors.

71. -8

72. 25

73. 32

74. 20

75. 8

76. -5

77. -63

78. 28

79. 15 + n = 21 – n; 3

80. 2(3 + n) = 5 + n; -1

81. 8 + n = -3n; -2

82. D

83. G

84. 1 in. by 54 in., 2 in. by 27in., 3in. by 18 in., 6 in. by 9 in.; 1 in. by 54 in.

Ch 4 Section 2 Answers: pages 179 – 181

1. Sample answer: It is a whole number that is a factor of both numbers.

2. 5 and 16, 16 and 25

3. 7; not relatively prime

4. 2; not relatively prime

5. 1; relatively prime

6. 1; relatively prime

7. 2c

8. r

9. 5m

10. 3x²

11. 1) 225 = 3² ∙ 5², 75 = 3 ∙ 5², 120 = 2³ ∙ 3 ∙ 5   2) 3 and 5; 15    3) the greatest number of gift bags the owner can make, each with 15 pastel crayons, 5 paintbrushes, and 8 tubes of oil paint

12. 14

13. 3

14. 17

15. 12

16. 1

17. 1

18. 2

19. 120

20. 1; relatively prime

21. 11; not relatively prime

22. 3; not relatively prime

23. 1; relatively prime

24. 2; not relatively prime

25. 1; relatively prime

26. 16; not relatively prime

27. 28; not relatively prime

28. 4x

29. m

30. 3k

31. 2x

32. 8 bands; 4 vocalists

33. 7 bouquets; 9 daisies, 8 lilies, 6 irises, 3 freesias

34. Not relatively prime

35. Relatively prime

36. Not relatively prime

37. 2m²n

38. 2a

39. 4mn

40. ab³

41. x

42. s

43. 9wx

44. y

45. s

46. 6 in.

47. 15 cm

48. Sample answer: 6; yes; any number that has 6 as a factor but does not have 5 also as a factor will have a greatest common factor of 6 with 30. Some other examples are 18, 24, 36, 54, and 72.

49. a) 40 min    b) 36 space-hours; 37 space-hours    c) 7560 space-hours

50. A; Sample answer: It is given that a is a factor of b. Also, a is the largest factor of itself, so there can be no larger factor of both a and b. Some examples are 6 and 30, with GCF 6; 15 and 45, with GCF 15; and 30 and 180, with GCF 30.

51. Sometimes. Sample answer: Let a = 4, b = 5, and c = 8. Then a and b are relatively prime and b and c are relatively prime, but a and c have common factors of 2 and 4, and therefore are not relatively prime. On the other hand, let a = 2, b = 7, and c = 13. Then a and b are relatively prime, b and c are relatively prime, and a and c are relatively prime.

52. 162x5 and 486x6; 2x; 6x²

53. 7/9

54. 6/7

55. 6/15

56. 8/20

57. 18

58. 7

59. 15

60. 21

61. 5³

62. 2 ∙ 5 ∙ 7

63. 2² ∙ 13

64. 2³ ∙ 5²

65. C

66. 3 kits; 16 bandages, 5 squares of gauze, 2 tubes of antibiotic ointment, and 2 ice packs

Ch 4 Section 3 Answers: pages 184 – 186 

1. Sample answer: It means that the numerator and denominator have no whole number common factors other than 1.

2. Sample answer: Multiply the numerator and the denominator by the same nonzero number.

Sample answers for 3 - 6

3. ¾, 24/32

4. 5/6, 30/36

5. 4/7, 16/28

6. 2/5, 20/50

7. 8/19

8. 7/8

9. 21a²/11

10. 1/4b

11. 1) 248 films    2) 30/248    3) 15/124

Sample answers for 12 - 19

12. ½, 12/24

13. 1/3, 10/30

14. 7/8, 28/32

15. 6/7, 36/42

16. 4/5, 32/40

17. 1/9, 6/54

18. 14/20, 21/30

19. 10/16, 15/24

20. 8/9

21. 5/7

22. 23/36

23. 4/15

24. 9/10

25. 4/5

26. 13/14

27. 12/19

28. a) 40/103    b) 63/103

29. 1/a

30. 2mn/5

31. 9cd/4

32. st/8

33. 3/5w

34. 3r/4

35. 77x²/6

36. 7/t

37. a) 3/8    b) 1/8

38. No

39. No

40. Yes

41. 4/5, 13/15; No

42. 9/10, 9/10; Yes

43. 3/8, 5/16; No

44. ¾, ¾; Yes

45. 7/9, 7/9; Yes

46. 5/6, 19/24; No

47. Sample answer: Divide the numerator and the denominator of each fraction by the GCF of their absolute values. For -12/27, divide the numerator and the denominator by 3 to get -4/9, or – 4/9. For 25/-35, divide the numerator and denominator 5 to get 5/-7, or – 5/7. For -33/-55, divide the numerator and denominator by 11 to get -3/-5, or 3/5.

48. a) ½    b) 6/7

49. 20

50. 36

51. 5

52. 10

53. a) 96/216; 4/9    b) 4/3y; 4/9    c) The results are the same. Sample answer: The second method; it is easier to simplify the expression before evaluating it because it is easier to identify common factors. Simplifying first also results in an expression that is much easier to evaluate than the original expression, and that can be easily evaluated for any value of y without having to consider the value of x.    d) (a) 288/864; 1/3  (b) 4/3y; 1/3,   Sample answer: The results supporting that the second method is easier are even stronger for the new values of x and y.

54. No; only if the original fraction is equivalent to 1

55. 13

56. 28

57. 18

58. Commutative property of addition

59. Identity property of multiplication

60. Identity property of addition

61. 2x

62. 9m²

63. 5r

64. D

65. F

Ch 4 Section 4 Answers: pages 189 – 191 

1. Sample answer: The least common denominator of two or more fractions is the least common multiple of the denominators of the fractions.

2. Sample answer: The least common denominator is 84. Write equivalent fractions using the LCD. For 4/7, multiply the numerator and denominator by 12 to get 48/84. For 7/12, multiply the numerator and denominator by 7 to get 49/84. Now compare the numerators. Because 48 < 49, 48/84 < 49/84, and so 4/7 < 7/12.

3. 12

4. 8

5. 72

6. 80

7. 3s²

8. x4
9. 45m²

10. 40b²

11. ¾

12. 13/16

13. 2/5

14. ¾

15. Sample answer: When you write the product you will compute to find the LCM, you use the poser of each prime factor with the greatest exponent that it has in the given numbers. The power of 2 is 24, not 25; so the LCM is 24 ∙ 3 ∙ 5 = 240

16. 36

17. 24

18. 16

19. 30

20. 42

21. 180

22. 165

23. 462

24. 12

25. 792

26. 420

27. 240

28. 80a³

29. 63w²

30. 51b³

31. 42x4
32. 120s4
33. 8n³

34. 200a²

35. 33s²

36. 24 figures

37. No. Sample answer: You can multiply any common multiple that you can find by a whole number greater than 1 to find a even greater common multiple.

38. 21 days

39. 2/7

40. 2/3

41. 11/15

42. 3/5

43. 5/12

44. 9/25

45. 8/21

46. 20/63

47. 7/6, 11/9, 1 1/3

48. 13/4, 27/8, 3 ½

49. 1/5, 3/10, 8/15

50. 9/22, 14/33, 5/11

51. 4/9, 7/15, ¾

52. 7/10, 11/15, 5/6

53. 43/18, 12/5, 2 5/12

54. 1 1/3, 1 11/33, 10/7

55. 25. Sample answer: The prime factorization of 12 is 2² ∙ 3. The only additional factor needed is 5² to obtain the product 2² ∙ 3 ∙ 5² for the LCM 300. Therefore, 5² or 25 is the least number that meets the requirements. 

56. 72d³e²

57. 15x³y5
58. 20a²b²

59. 495g4h³

60. x²yz³

61. 364ab²c³

62. 165r³st²

63. 120d³ef²

64. 1901 – 2000

65. 4x/12, 3x/12

66. 4x²/24xy, 3y²/24xy

67. 15x²/20xy², 8y/20xy²

68. 6x²/4xyz, 5y²/4xyz

69. Sample answer: ¼

	2 ∙ 3, 2 ∙ 3²
	18
	6
	108
	108

	3 ∙ 5, 5 ∙ 7
	105
	5
	525
	525

	2 ∙ 3, 2² ∙ 5
	60
	2
	120
	120

	2² ∙ 3, 2² ∙ 3 ∙ 5
	60
	12
	720
	720


70. 25

71. 125

72. 625

73. 3125

74. 2² ∙ 7

75. 3 ∙ 13

76. 34
77. 3 ∙ 5 ∙ 11

78. 8 gift boxes

79. D

80. H

Ch 4 Section 5 Answers: pages 196 – 198 

1. Add

2. Sample answer: 14d8/16d5
3. 411
4. 511
5. 68
6. 79
7. 25
8. 512
9. 33
10. 102
11. m7
12. 10x9
13. x6
14. 3y4
15. The coefficients of each expression should have been multiplied to obtain 2x5 ∙ 2x4 = 2 ∙ 2 ∙ x5 + 4 = 4x9.

16. 1013
17. 95
18. 118
19. 88
20. 61, or 6

21. 86
22. 716
23. 910
24. a12
25. b15
26. 3w5
27. 8z11
28. 18n13
29. 8r6
30. x5
31. z14
32. x5
33. 7y³

34. 4m8/3

35. 2s³/3

36. 232 kg

37. =

38. >

39. >

40. a) 10³, or 1000 kilobytes    b) 106, or 1,000,000 gigabytes   c) 109, or 1,000,000,000 megabytes

41. The powers a7 and b7 do not have the same base.

42. 8

43. 2

44. 1

45. 3

46. x5y4
47. 4m5n7
48. 20a³b4
49. p7q4
50. 7a²b³/2

51. 7m4n5/3

52. 8w²z6/5

53. 7c4d5/6

54. x4/3

55. 3a³/7

56. 16z10/9

57. 4w10
58. 1022 stars

59. a) 5m – n    b) Sample answer: m = 4 and n = 3    c) Yes. Sample answer: Any pair of integers m and n such that m is 1 more than n will result in a true equation.

60. 2n + 1
61. Sample answer: 21 ∙ 25, 2² ∙ 24, and 2³ ∙ 2³; 27/21, 28/2², and 29/2³

62. am
63. 2. Sample answer: By the product of powers property, I knew that the sum of the exponents 4n and n + 4 must be 14, so I wrote and solved the equation                 4n + (n + 4) = 14.

64. 84

65. 7

66. -112

67. 112

68. 4x²

69. x

70. 14xy

71. 25

72. 12x²y³

73. 15x²y²

74. 28x³y²

75. 72x²y³

76. D

77. I

Ch 4 Section 6 Answers: pages 201 – 203 

1. 1/7²

2. No; any nonzero quantity to the zero power equals 1

3. 1/5³

4. 1/35
5. 4/a6
6. 1/b³

7. 3-3
8. 10-8
9. 4x-3
10. 11c-5
11. 6³

12. 1/310
13. x8
14. 1/z6
15. 1) 10-3/10-9    2) 106
16. 1/136
17. 1

18. 1/89
19. 1/204
20. x

21. 18/f

22. 6/g5
23. c³/d

24. 5-2
25. 19-1
26. 10-4
27. 2-6
28. 8c-5
29. 4d-1
30. 4x-3y

31. 9a²b-6
32. 1/3³

33. 1/54
34. 1/1010
35. 136
36. 2/s²

37. 15/t11
38. 28/a4
39. 1/b14
40. 10-11
41. Sample answer: 6² = 6 ∙ 6 = 36, but 6-2 = 1/6² = 1/36.

42. Sample answer: If a = 0, you would have 0-n = 1/0n = 1/0, and 1/0 is not defined

43. ½³

44. 1/48
45. 1/16

46. 157
47. 17/a4
48. 4/b9
49. 2w8
50. 11g6
51. 0.011

52. 0.015

53. 0.010

54. 0.002

55. a) 10-9 m²    b) 10-5 m²

56. a³/b³

57. d6/c6
58. m6/n5
59. 1/x8y6
60. a) 107 picoliters   b) 10-5 L   c) 10² in.²; 10-3 L    d) 60 pages

61. a) an/an = an-n = a0    b) n factors of a (numerator and denominator) a1 ∙ a1…. a1/ a1 ∙ a1…. a1 = 1; definition of zero exponent    c) a0/an = a0 – n = a-n    d) a0/an = 1/an; definition of negative exponents ( a-n = 1/an) 

62. 8

63. 5

64. -12

65. -48

66. h ≥ 46; graph

67. 34
68. 55
69. 25
70. 103
71. B

72. H

Ch 4 Section 7 Answers: pages 206 – 208 

1. Sample answer: 4.7 x 10-4
2. 12.5 is not between 1 and 10

3. 9.18 x 106
4. 6.2 x 10-5
5. 7.23 x 105
6. 2 x 10-8
7. 27,800,000

8. 0.00567

9. 0.0000415

10. 196,000

11. 5 x 10-5 m

12. The powers of 10 should have been compared first since they are not the same. Because 104 > 10³, 6.4 x 104 > 6.5 x 10³.

13. 4.62 x 107
14. 9.75 x 106
15. 1.7 x 10³

16. 8.91 x 109
17. 1.04 x 105
18. 6.2 x 10-7
19. 2.3 x 10-5
20. 9.5 x 10-4
21. 1.06 x 10-5
22. 41,800

23. 5,617,000

24. 789,400,000

25. 0.0000000038

26. 0.0983

27. 0.0000006

28. 0.0000103

29. 2,280,000,000

30. 83,910

31. 3.721 x 109 people

32. 2.39 x 1017 m

33. 3.34 x 10-10 sec

34. 0.000571 cm

35. 0.00003 m

36. 1336 mi/h

37. Sample answer: The friend did not compare powers of 10. Because 4 x 10³ = 4000 and 2 x 10² = 200, 4 x 10³ is actually 20 times greater than 2 x 10².

38. It is negative, it is nonnegative

39. 4.2 x 10-4 m, 2.8 x 10-4 m, 2 x 106 dust mites

40. <

41. <

42. <

43. >

44. 7.5 x 106
45. 5.4 x 1013
46. 3.75 x 106
47. 5.95 x 10-8
48. 3500; 2.6 x 104; 9.2 x 104
49. 1.97 x 10³; 8700; 3.98 x 104
50. 9.1 x 10-4; 0.0013; 5.2 x 10-2
51. 8.4 x 10-6; 0.00009; 7.61 x 10-3
52. a) 3 x 10-6 m, 2.2 x 10-6 m; 5.2 x 10-6 m    b) 1.04 x 104 m

53. a) 2.07 x 104 plankton    b) about 7.45 x 107 plankton   c) about 1.12 x 109 plankton    d) about 4.47 x 10-4 Cal

	n
	n x 10n+1
	(n + 1) x 10n

	1
	1 x 10²
	2 x 101

	2
	2 x 10³
	3 x 10²

	3
	3 x 104
	4 x 10³

	4
	4 x 105
	5 x 104


54. a)

b) Always. Sample answer: For any value of n, the exponent in the value of n x 10n+1 is greater than the exponent in the value of (n + 1) x 10 n.

55. -17, -16, 11, 13

56. -27, -23, 24, 25

57. -119, -114, -98, 99

58. -14.4

59. 20.7

60. -2.04

61. x > 5

62. y > -5

63. x < -5

64. a) China    b) Iceland    c) About 5000 times greater. Sample answer: Divide China’s population by Iceland’s population.

