Ch 9 Section 1 Answers: Pgs 455 - 457
1. Sample answer: A perfect square is the square of an integer. An example is 169, since 13² = 169

2. 9; 81

3. ± 2

4. ± 6

5. ± 11

6. ± 15

7. 3

8. – 9

9. 12

10. – 14

11. ± 3

12. ± 5

13. ± 19

14. ± 20

15. 1) A = s²      2) 15,625 = s², 125 ft

16. ± 5

17. ± 13

18. ± 9

19. ± 17

20. ± 32

21. ± 22

22. ± 40

23. ± 30

24. 7 ft

25. 6

26. – 11

27. – 12

28. 4

29. – 9

30. 16

31. 4

32. – 3

33. 1.7

34. – 3.2

35. 9.3

36. 10.5

37. – 5.7

38. 36.4

39. 4.4

40. 2.6

41. 6

42. 8

43. -72

44. 9

45. ± 7

46. ± 26

47. ± 21

48. ± 24

49. ± 4.5

50. ± 11.2

51. ± 4.7

52. ± 3.5

53. Sample answer: x² = 2.25

54. B

55. A

56. D

57. C

58. 8; 11

59. 32 m/sec

60. ± 3

61. ± 18

62. ± 11.82

63. ± 2.89

64. ± 2.94

65. ± 6.96

66. a) Table    b) Graph    c) No. Sample answer: The points do not all lie along a straight line.

67. a) 472 mi/h    b) 446 mi/h slower

68. a) 1, 4, 3    b) Yes. Sample answer: A negative number has a negative cube root, since a negative number times a negative number times a negative number is a negative number. For example, the cube root of -1000 is -10 because (-10)(-10)(-10) = -1000.     c) 5

69. -4, 8. Sample answer: First I subtracted 1 from each side to obtain (x – 2)² = 36. Then I used the definition of square root to write x – 2 = ± √36, which I simplified to x – 2 = ± 6. I wrote this as two equations, x – 2 = -6 and x – 2 = 6. Finally, I solved each equation by adding 2 to each side to obtain x = -4 and x = 8.

70. 3² ∙ 5

71. 2 ∙ 7²

72. 2² ∙ 11²

73. 2² ∙ 5² ∙ 7

74. 7/16

75. ¼

76. 6/25

77. 5/27

78. 17.5%

79. 48

80. 200

81. 6.5%

82. C

83. F

Ch 9 Section 2 Answers: Pgs 460 – 461

1. Yes. Sample answer: The only perfect square of 5 is 1, so it is in simplest form.

2. Sample answer: Factor 700 using the greatest perfect square factor, 100, as 100 ∙ 7. So, √700 = √(100 ∙ 7). Use the product property of square roots to rewrite √(100 ∙ 7) as √100 ∙ √7. Then simplify to conclude that √700 = 10√7.

3. 2√3

4. 4√3

5. 9/2

6. √7/5

7. 10√3 units

8. Sample answer: 18 has a perfect square factor, 9, that is greater than 1. The greatest perfect square factor of 72 is 36: √72 = √(36 ∙ 2) = √36 ∙√2 = 6√2

9. 7√2

10. 5√10

11. 12√2

12. 9√3

13. 10√3x

14. 3b√7

15. √11/6

16. √35/12

17. (4√5)/9

18. √105/11

19. √z/8

20. (2f√7)/3

21. (3√7)/4; 2 sec

22. 12√42; 104 in./sec

23. 5x√3y

24. (5√5n)/y

25. 60mn√2

26. b/5

27. a) yours: 4 nautical miles, your friend’s: 4√13 nautical miles     b) Sample answer: For you and your friend on top of the lighthouse to see each other, you must first come close enough to be able to see to the same spot on the ocean. The first moment this happens is at the visual horizon both for you and your friend, so your distance from each other is the sum of your visual horizon and your friend’s.

28. Sample answer: The prime factorization of 450 is 2 ∙ 3² ∙ 5². The exponents of 3² and 5² are even, so they are perfect squares: √3² = 3 and √5² = 5. So, √450 = √(2 ∙ 3² ∙ 5²) = √2 ∙ √3² ∙ √5² = √2 ∙ 3 ∙ 5 = 15√2.

29. y√y

30. n²√n

31. a4
32. n4√n

33. 3√2, 2√5, √22

34. 136

35. 180

36. 108

37. 64

38. 28/x

39. 2y/3

40. 7/2n²

41. d/5c

42. 5

43. 7

44. 9

45. 10

46. B

47. I

Ch 9 Section 3 Answers: Pgs 467 – 469

1. Hypotenuse

2. Sample answer: Find the sum of the squares of the smaller numbers, 6 and 8. If this sum equals the square of the larger number, 10, then the triangle is a right triangle. In this case, 6² + 8² = 36 + 64 = 100 = 10², so the triangle is a right triangle.

3. 39

4. 24

5. 12

6. 1) Diagram    2) 5² + x² = 15²     3) x = √200 = 10√2     4) 14 ft

7. 39

8. 13

9. √34

10. 24

11. 2√31

12. √871

13. No

14. Yes

15. Yes

16. No

17. Yes

18. No

19. 36 in.

20. 5 in. Sample answer: By the converse of the Pythagorean theorem, a triangle with sides of length 3, 4, and 5 is a right triangle, with a right angle opposite the longest side, because 3² + 4² = 5².

21. a) Sample answer: Let n = 5. Then 2n = 2(5) = 10, n² - 1 = 5² - 1 = 24, and n² + 1 = 5² + 1 = 26.      b) Sample answer: 10² + 24² = 100 + 576 = 676 = 26²

22. Calculator; the square of 87 and 136 are not easily calculated mentally or on paper.

23. Mental Math; the squares of 1 and 2 can be calculated quickly mentally

24. Paper and Pencil; the squares of 15 and 20 can be calculated easily with paper and pencil.

25. 45

26. 55

27. 10

28. 36

29. 116

30. 195

31. 28.0 m

32. Sample answer: Use the Pythagorean theorem to find the length x of the other leg: 32² + x² = 68², x² = √3600, x = 60 units. The legs represent the base and height of the triangle. Assign one as the base and one as the height (it does not matter which is which) in the area formula A = (½)bh: A = ½(60)(32) = 960, so the area is 960 square units.

33. 16 yd

34. a) 4.5 m     b) 1.1 m. Sample answer: After subtracting the extra 10 centimeters for each of the 6 attachment points, you have 4.3 – 0.6 = 3.6 meters of wire. Each diagonal can be 3.6 ÷ 3 = 1.2 meters long. By the Pythagorean theorem, if h is the greatest height at which you can attach wires, 0.5² + h² = 1.2². Solving gives h² = 1.19, so h ≈ 1.1 m.

35. x = 30, y = 2√241

36. x = 4√2, y = 4√3

37. 4/25

38. – 9/20

39. 1 3/40

40. -3 7/8

41. 1 : 10

42. 24 meals

43. C

44. Sample answer: First find the distance d directly back using the Pythagorean theorem: 7² + 20² = d², 449 = d², d = √449 ≈ 21. Now add the distances to find the total distance: 7 + 20 + 21 = 48. The ship sailed about 48 miles.

Ch 9 Section 4 Answers: Pgs 472 – 474

1. A number that cannot be written as the quotient of two integers. Sample answer: √11.

2. Inside the region for the rational numbers but outside the oval for the integers. Sample answer: 7.52… = 7 52/99 = 745/99, so it is a quotient of integers, though not an integer itself.

3. Rational

4. Rational

5. Irrational

6. Rational

7. <

8. >

9. >

10. >

11. Irrational

12. Rational

13. Irrational

14. Rational

15. Rational

16. Irrational

17. Irrational

18. Rational

19. Irrational

20. =

21. >

22. >

23. >

24. √8, 3 ¼, 2√3, 3.5, √13, 19/5

25. -√5, -2, 0, √3, 9/5, √4

26. √50, 3√6, 7 ¾, √64, 17/2, 8.6

27. -√18, -25/6, -√(67/4), -4

28. Never. Sample answer: The whole numbers consist only of 0 and the positive integers.

29. Sometimes. Sample answer: For example, √(4/9) = 2/3 is rational, but √20 is irrational.

30. Sometimes. Sample answer: The real numbers consist of the rational numbers and the irrational numbers, which do not overlap.

31. Never. Sample answer: Any whole number can be written as the quotient of itself and 1, so a whole number is a rational number.

32. Irrational. Sample answer: The area of a square is the square of the side length s. So, s² = 7, and s = √7. The perimeter of a square is four times the side length, so for this square it is 4√7, which is irrational.

33. a) 2w     b) 20 = (2w)(w), or 20 = 2w²     c) 3.2 m     d) 6.3 m

34. 4 sec

35. The longer boat, 2 nautical miles per hour

36 – 39 Sample answers given

36. √3

37. -√10

38. 15.40440444044440…

39. -√101

40. Sample answer: If a number is rational, it can be written as a fraction in which the numerator and denominator are both integers. The numerator of the fraction (2√2)/2 is not an integer.

41. Sometimes. Sample answer: √2 ∙ √2 = 2, which is rational, but √2 ∙ √3 = √6, which is irrational.

42. a) Diagram     b) Finish Diagram     c) √2, √3, 2, √5, √6, √7. Sample answer: They are the square roots of the successive whole numbers beginning with 2.

43. Diagram. Sample answer: I drew a right triangle with one leg, of length 5, on the number line and the other leg of length 3. By the Pythagorean theorem, the length of the hypotenuse is √(5² + 3²) = √34. I then used a compass to transfer the length of the hypotenuse to the number line.

44. 2.25

45. 3.375

46. 5.0625

47. 1/9

48. 3

49. 3/5

50. 4

51. 6

52. 8

53. a) Sample answer: First use the Pythagorean theorem to find the length of the hypotenuse of a right triangle with legs of length 14: √(14² + 14²) = √392. For 4 shelves, you will need 4√392 ≈ 79.2 inches of trim. Since you can only buy the trim by the foot, you will need to buy 7 feet of trim.     b) (14√2)/3 ft

