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1. A
2. C
3. B
4. 310
             5. 121
            6. 3.1

7. D

8. B

9. 1, 3, 4, 2
10. C
11. B

12. 1.2

13. 2, 2, 4, 1
14. A
       15. 12.4

16. D                 17. B

18. (a) 273 K     (b) 294 K
(c) 0 K

19. (a) = 0.405 MPa
(b) = 102 kPa
(c) = 45.6 MPa

20. (a) 0.21mol
(b)  0.924 mol

21. (a)
 12.4 Kl

(b)  1.4 ML

22. (a) The volume of a gas sample decreases proportionally with its pressure, assuming the amount and temperature remain constant.

(b) The volume of a gas sample increases proportionally with its absolute temperature,

assuming the amount and pressure remain constant.

(c) The volume of a gas sample is directly proportional to the product of its amount and its absolute temperature, and is inversely proportional to its pressure.

23. A law is empirical. For example, the volume–temperature relationship is a law. A theory is based on non-observable ideas such as the random, colliding motion of molecules.

24. Avogadro’s idea is theoretical because it is based on a non-observable concept. Molecules in a gas cannot be seen or counted directly.

25. (a) At low temperatures and high pressures, the behaviours of ideal and real gases differ the most. The volume of an ideal gas will approach zero; the volume of a real gas will reach a constant, non-zero value as the gas condenses to a liquid. According to the kinetic molecular theory, the particles of an ideal gas have negligible size and no forces exist between the molecules. However, a real gas has molecules with a definite size and

attractive intermolecular forces. As the molecules slow down (at low temperatures) and

become closer together (at high pressure), the intermolecular forces become significant

and the molecules bond together to form a liquid.

(b) At high temperatures and low pressures, real gases behave very much like ideal gases. According to the kinetic molecular theory, the molecules are moving at high speeds (at high temperature) and are relatively far apart (at low pressure). Any effect of actual molecular size and intermolecular forces will be minimal. Under these conditions the assumptions of the kinetic molecular theory for ideal gases will be valid.

26. 8.23 L
27. -14 °C.
28. 0.33 mol.
29. 4.73 L.

31. (a) 1.78 atm
(b) 196 kPa.
(c) According to the kinetic molecular theory, an increase in temperature means an increase in the average speed of the molecules. Because the volume is constant, the molecules will collide with each other and the walls of the tire more often and with more force, therefore, the pressure increases.

(d) If the tire pressure is set when the tires are very hot, the pressure may become very low when the tires cool to ambient temperatures. It should be noted that significant underinflation may damage tires.

32. 317 °C.

33. (a) 302 kPa.
(b) 30.7 kg.

34. According to the kinetic molecular theory, warm air has faster-moving molecules that occupy a larger volume at a constant pressure compared with cooler air. The volume increase makes such air less dense than surrounding air, so it rises, as denser, cooler air around it falls.

35. (a) 1.25 L.

(b) Avogadro’s theory states that equal volumes of gases at the same temperature and

pressure contain equal numbers of molecules. Therefore, the ratio of coefficients (number of molecules) in the equation is the same as the ratio of volumes measured.

36. (a) When 50 mL of oxygen reacts with excess dissolved glucose, the balanced chemical

equation indicates that the same volume (chemical amount) of carbon dioxide gas will be

produced because they both have the same coefficients in the balanced chemical

equation. Therefore, 50 mL of carbon dioxide gas will be produced.

(b) The first reaction will produce greater leavening. The leavening depends on the chemical

amount of carbon dioxide produced. More carbon dioxide is produced per mole of

glucose consumed in the first reaction compared to the second reaction. In the first

reaction, three times more carbon dioxide is produced than in the second reaction (6 mol

versus 2 mol).

