Part 1 — Applying the Concepts
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3.b) 12 m
1.8
2.a) S.D. Sr.: 5s, S.D. Jr.: 6s
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c) S.D. Jr.
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b) 116 m/s 21° to vertical
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3.a) T = 1.49 ( 103 N
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2.a) 2.0 ( 10-6
b) 3.0 ( 10-5
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1. 4.1 m/s [W37°S]

3. 0.87 m/s [S85°W]

4. 1.7 m/s [R47°D]

5.5
2. 122.5 N/m

6. 5.6 cm
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3. 2 ( 1017 J
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4.b) 0.30 m/s

c) 3.4 J

8.b) 0.475 J
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3.b) 2.3 ( 107 m

6.2
1.a) 2.7 ( 1012 m

c) 7039 m/s
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2.a) 0.76 s

b) 1.36 m/s

c) 0.45 J

7.3
2.b) 0 rad/s2, 0.090 rad/s
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2.b) 1.29 ( 102 J
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3. 0.64 m/s2
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3.c) 0.20 m, 1.1 ( 10-15 C
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Part 3 — End-of-chapter Problems

Chapter 1
30.a) 51 s

Chapter 2

19. 82 cm [S55°W]

31.b) 22 m/s, 63° below horizontal

48. 10 s

49.a) 4.9 m/s2 [left], 98 N

Chapter 3
21. 196 N

22. 170 N

33. 1.5 m [right], 0.75 m [up]

58. 2.5 ( 106 N(m

Chapter 4
32.b) –1.3 ( 106 m/s2
c) –3.9 ( 104 N

d) 2.8 ( 10-4 s

33.b) 9.8 ( 107 N·s

34. 25.5 N·s

48. 17 m/s, [N2.2°W]

49. 21 m/s [E]

55.a) v1o = 33 mm/s, v2o = 0, v1f = v2f = 33 mm/s

b) v1o = 33 mm/s [E], v2o = 0, 

v1f = 33 mm/s [E45°S], 

v2f = 33 mm/s [E45°N]

c) pTo = 0.0099 N·s [E], 

pTf = 0.014 N·s [E]

d) p1oh = +0.0099 N·s, p1ov = 0, p2oh = 0, p2ov = 0, 

p1fh = p2fh = p2fv = +0.0070 N·s,

p1fv = –0.0070 N·s

59.a) 0.0099 N·s [E]

b) 0.014 N·s [E]

Chapter 5
11.c) 1.2 ( 10-14 J

13. 18 m, 46°

31.a) 25 J

55. 256 W

58. 6.9 m/s

Chapter 6
14.a) 884.1 km

18. 3.45 ( 108 m and 4.29 ( 108 m 

34.a) 1.89 ( 10-3m W

37. 0.045 m

40.a) 2.6 s

ii) 9.45 ( 10-4 J

iii) 1.53 ( 10-18 J

Chapter 7
44. a, c, b

45. a and d, b and c, e

69.c) 5.0 rad/s

Chapter 8
52.d) 0.53 m left of first charge

72. 2.3 ( 102 J

76.b) 5.0 ( 10-4 J

c) 1.6 x 10-12 kg

82.a) 2.975 cm

b) 6.0 ( 106 m/s

Chapter 9
32.a) 1.09 N

b) 43.6 N

Chapter 10
39. 0.134 s

57.c) 41.6°

62. 12.1%

Chapter 11
55. 32°

Chapter 12
26.a) 7.24 ( 1014 Hz

35. increases by 302 %

48. 1.16 ( 10-7 m

Chapter 13
28.b) 3.3 ( 10-13
33. 1.23 ( 102 m

40. 520 m

41. 1.50 ( 108 m/s

48. 3.55 ( 10-26 kg

50. 2.1 ( 108 m/s

Chapter 14
55. 0.526 MeV

61. 1.21 ( 10-6 g

89. 
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