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Section A: Multiple Choice
1. A, B and D

10. B

19. A

2. A

11. A

20. D

3. B

12. A

21. C

4. C

13. D

22. A

5. C

14. D

23. D

6. C

15. B

24. B

7. A

16. D

25. A

8. C

17. D

26. B

9. D

18. D

27. D

Section B: Fill in the Blank
28. decreases

39. an2 /V2

29. increases

40. F1 /A1 = F2 /A2

30. intermolecular forces

41. elastic

31. increases
32. density

42. collisions
43. greater

33. increases
34. 2
35. buoyant force

44. extensive
45. 6.022 x 1023

36. increases

46. volume

37. 22.4 L

47. 1 atm

38. pressure

48. 100

Section C: Matching

49. D

53. C

57. J

50. H

54. G

58. I

51. A

55. E

52. B

56. F

Section D: True or False
59. T

61. F

63. T

65. F

60. T

62. T

64. T

66. T

Section E: Free Response
67. (a) This bowl would float in water because water is more dense than air. [0.25 points] Even though
ceramic itself is more dense than water, the low density of air “cancels out” this density out and
allows the bowl to float in water. [0.25 points]
(b) If this bowl were to be filled with water, it would sink in water because ceramic is more dense than
water and the bowl is also filled with water [0.25 points]. Since there is water in the bowl instead
of air. [0.25 points]
(c) Yes, ceramic itself is more dense than water.
68. (a) The soldier should use Bullet B because it has a smaller diameter, [0.25 points] which means it has
a smaller point than Bullet A, exerting more pressure due to the fact that the bullet is still exerting
the same force, but the area of the point is decreased, increasing its pressure. [0.25 points]
(b) 1 × 10−5 mm2
(c) 3 × 10−5 mm2
69. The partial pressure of the oxygen gas is 6.0 atm [0.5 points] and the partial pressure of the nitrogen
gas is 1.2 atm. [0.5 points]
70. 300 N
71. (a) 1.5 × 10−5
(b) 50,000 ppb
(c) 0.0031%
72. 130 L
73. 5,205.270 ppm
74. 7.1 × 10−3 g/mL
75. 3.56 kg/m3
76. (a) 11.8 N
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(b) 0.579 N
(c) 550 ppb
77. (a) 82.9 %
(b) 2.08 × 1011 ppt
(c) 1.06 g/cm3
(d) 2 × 105 Pa
(e) Archimedes’ Principle states that the weight of a fluid displaced is equivalent to the buoyant force
of the fluid. If the blocks both have the same volume, then they will have the same buoyant force
if they were both completely submerged in this aqueous solution. However, a silver block has a lot
more mass with the same amount of volume as the Styrofoam block. [0.5 points] This extra mass
gives the silver block a lot more mass than the mass of the fluid displaced, making it sink. Since
the Styrofoam block has a lot less mass, it is less than the mass of the fluid displaced. [0.5 points]
Another reason would be that Styrofoam is way more porous than silver, which means there are
more spaces inside of the Styrofoam block that are filled with air, which has a low density of 1.225
kg/m3 , making a silver block much denser than a Styrofoam block [0.25 points].
78. (a) The weight of the person in N on the moon would be 130 N, with significant figures, [0.375 points]
while the mass of the person would stay the same at 80 kg. [0.375 points]
(b) The pressure which the person exerts on the ground with two feet is 2.1 × 104 Pa, with significant
figures. [0.375 points] It is easier to stand on two feet than one foot because you are exerting
less pressure on the ground and the area over which the force of the mass of your body is exerted
decreases when standing on one foot, making it harder to balance while exerting around double the
pressure on the ground. [0.375 points]
(c) The pressure which the person exerts on the ground with two feet is 4.1 × 104 Pa, with significant
figures. [0.375 points] This pressure is around double the amount compared to if the person was
standing on two feet. [0.1875 points] The area over the force is exerted on the ground by the person
decreases, increasing the pressure which the person exerts on the ground. [0.1875 points]
79. Ideal gas conditions for gases tend to promote low gas density, with low pressure and high temperature.
With ideal gas conditions, the intermolecular forces of attraction between gas molecules are negligible.
[0.5 points] Similarly, real gases tend to behave the same way at ideal gas conditions. However, when
the pressure of the gas increases, the intermolecular forces of attraction between the gas molecules
increase due to a decrease in compressibility of the gas. The volume of the gas molecules also become
more significant in comparison to the volume of the gas. [0.5 points] This is a deviation from ideal gas
conditions to real gas conditions because with ideal gas conditions, the compressibility factor stays the
same at 1. [0.25 points]
80. (a) 5.6 × 105 ppm
(b) 2.9 × 108 ppb
(c) 1.1 g/cm3
(d) 61%
81. (a) 1 bar
(b) 6.2 × 104 m3
(c) The molar mass of this gas in mg/mol is 2 × 104 mg/mol, with significant figures. [ 13 points] The
density of this gas is g/mL is 8 × 10−4 , with significant figures. [ 13 points] The density of water is
about 1,250 times denser than the density of this gas. [ 31 points]
82. (a) 4.0 %
(b) 1,030 g/L
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(c) 0.0069
(d) 2.1 × 107 ppb
(e) 1.001
83. (a) 40,702 Pa
(b) 24,240 Pa
84. 2.1 L
85. (a) 210 L
(b) 420 g
86. The volume of this gas in cm3 is 6.5 × 104 cm3 and the mass of this gas in kg is 0.11 kg.
87. The mass percent of Na in 5 moles of NaOH is 0.575, the mass percent of O in 5 moles of NaOH is 0.400,
and the mass percent of H in 5 moles of NaOH is 0.025.
88. 4.8 × 10−7 g
89. 2,390 mL
90. 0.021 Pa
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