
Practice Problems for Ch. 17  

1. Which of the following concentration measures will change in value as the temperature of a solution changes? 

A) mass percent 

B) mole fraction 

C) molality 

D) molarity 

E) all of these 

2. An aqueous solution of a compound with a molar mass of 34.02 g/mol is 24.0% by mass and has a density of 

1.09 g/cm3. What is the molarity of the solution? 

A) 7.05 M 

B) 6.47 M 

C) 7.69 M 

D) 1.33 M 

E) 0.000769 M 

3. The term proof is defined as twice the percent by volume of pure ethanol in solution. Thus, a solution that is 

95% (by volume) ethanol is 190 proof. What is the molarity of ethanol in a 92 proof ethanol/water solution? 

 

Density of ethanol 

Density of water 

Molecular wt. of ethanol 

=     0.80 g/cm3 

=     1.0 g/cm3 

=     46 

  

A) 0.46 M 

B) 0.80 M 

C) 0.92 M 

D) 8.0 M 

E) 17 M 

4. Calculate the molality of C2H5OH in a water solution that is prepared by mixing 50.0 mL of C2H5OH with 

100.0 mL of H2O at 20°C. The density of the C2H5OH is 0.789 g/mL at 20°C. 

A) 0.086 m 

B) 0.094 m 

C) 1.24 m 

D) 8.56 m 

E) none of these 

5. What is the mole percent of ethanol (C2H5OH) in the 180 proof vodka, which consists of 71.0 g of ethanol for 

every 10.0 g of water present? 

A) 73.5% 

B) 71.0% 

C) 87.7% 

D) 26.5% 

E) 22.1% 

 

6. Rank the following compounds according to increasing solubility in water. 

I.     CH3–CH2–CH2–CH3 

II.    CH3–CH2–O–CH2–CH3 

III.   CH3–CH2–OH 

IV.   CH3–OH 

A) I     <     III     <     IV     <     II 

B) I     <     II      <     IV     <     III 

C) III   <     IV    <     II      <     I 

D) I     <     II      <     III     <     IV 

E) None is correct. 

 

 



 

7. The lattice energy of NaI is –686 kJ/mol, and its heat of solution is –7.6 kJ/mol. Calculate the hydration of 

energy of NaI(s) in kJ/mol. 

A) +15.2 

B) –678 

C) –694 

D) +678 

E) +694 

 

8. A liquid-liquid solution is called an ideal solution if 

     I.     it obeys PV = nRT. 

     II.    it obeys Raoult's law. 

     III.   solute-solute, solvent-solvent, and solute-solvent interactions are very similar. 

     IV.   solute-solute, solvent-solvent, and solute-solvent interactions are quite different. 

A) I, II, III 

B) I, II, IV 

C) II, III 

D) II, IV 

E) I, II 

 

9. Solid KF has a lattice energy of –804 kJ/mol and a heat of solution (in water) of –15 kJ/mol. RbF has a lattice 

energy of –768 kJ/mol and a heat of solution (in water) of –24 kJ/mol. Which salt forms stronger attractions 

with water? 

A) KF, because it has a more exothermic lattice energy 

B) RbF, because it has a less exothermic lattice energy 

C) KF, because it has a more negative heat of hydration 

D) RbF, because it has a more negative heat of hydration 

E) They form equally strong attractions with water, because they both have negative heats of mixing. 

10. The solubility of O2 in water is 0.590 g/L at an oxygen pressure of 15 atm. What is the Henry's law constant 

for O2 (in units of L atm/mol)? 

A) 3.93  10–3 

B) 1.23  10–3 

C) 8.14  102 

D) 1.26 

E) None of the above is within 5% of the correct answer. 

11. Which of the following statements is(are) true? 

A) The rate of dissolution of a solid in a liquid always increases with increasing temperature. 

B) The solubility of a solid in a liquid always increases with increasing temperature. 

C) According to Henry's law, the amount of gas dissolved in a solution is directly proportional to the 

pressure of the gas above the liquid. 

D) Two of these statements are true. 

E) All of these statements are true. 

12. A 52.8-g sample of glucose (a nondissociated, nonvolatile solute with the formula C6H12O6) is dissolved in 

158.0 g of water.  What is the vapor pressure of this solution at 100°C? 

A) 760 torr 

B) 24.6 torr 

C) 735 torr 

D) 570 torr 

E) 190 torr 

 



13. At a given temperature, the vapor pressure of heptane is 92.0 torr and the vapor pressure of octane is 31.2 torr.  

Assuming ideal behavior, what is the vapor pressure of a solution that contains three times as many moles of 

octane as heptane? 

A) 87.3 torr 

B) 76.8 torr 

C) 52.4 torr 

D) 46.4 torr 

E) none of these 

14. The boiling point of pure benzene at 760. torr is 80.1°C.  What is the vapor pressure of benzene over a 

solution containing 3.80 mol of nonvolatile hydrocarbon and 11.60 mol of benzene at 80.1°C? 

A) 1.88  102 torr 

B) 5.04 102 torr 

C) 5.72  102 torr 

D) 7.60  102 torr 

E) 1.24  102 torr 

15. When 1 mol of a nonvolatile solvent–nondissociating substance is dissolved in 3 mol of solvent, the ratio of 

vapor pressure of the solution to that of the pure solvent (at the same temperature) is approximately 

A) 1/3. 

B) 2/3. 

C) 1/4. 

D) 3/4. 

E) none of these 

16. A solution of two liquids, A and B, shows negative deviation from Raoult's law. This means that 

A) molecules of A interact strongly with other A-type molecules. 

B) the two liquids have a positive heat of solution. 

C) molecules of A interact weakly, if at all, with B molecules. 

D) the molecules of A hinder the strong interaction between B molecules. 

E) molecules of A interact more strongly with B than with A or and more strongly than B with B. 

17. Predict the deviation from Raoult's law when two liquids are mixed and the heat of the solution is large and 

the reaction exothermic. 

A) relatively ideal (small or zero deviation) 

B) positive deviation 

C) negative deviation     

18. Predict the deviation from Raoult's law when two liquids are mixed and the heat of the solution is large and 

the reaction endothermic. 

A) relatively ideal (small or zero deviation) 

B) positive deviation     

C) negative deviation 

19. Predict the deviation from Raoult's law when two liquids are mixed and the heat of the solution is small. 

A) relatively ideal (small or zero deviation)     

B) positive deviation 

C) negative deviation 

20. If a solution exhibits a negative deviation from Raoult's law, the vapor pressure of the solution is __________ 

what would be expected ideally. 

A) greater than 

B) less than 

C) equal to 

21. A salt solution sits in an open beaker. Assuming constant temperature and pressure, the vapor pressure of the 

solution 

A) increases over time. 

B) decreases over time. 

C) stays the same over time. 

D) We need to know which salt is in the solution to answer this. 

E) We need to know the temperature and pressure to answer this. 

 

 

 



Use the following to answer questions 22-24: 

 

For each of the following solutions, would you expect it with respect to Raoult's  law) to be relatively ideal, to 

show a positive deviation, or to show a negative deviation? 

 

22. hexane (C6H14) and chloroform (CHCl3) 

A) relatively ideal 

B) positive deviation 

C) negative deviation 

23. acetone (C3H6O) and water 

A) relatively ideal 

B) positive deviation 

C) negative deviation 

24. hexane (C6H14) and octane (C8H18) 

A) relatively ideal 

B) positive deviation 

C) negative deviation 

25. Using the data below, calculate the vapor pressure of chloroform over a chloroform-benzene solution at 25°C, 

which contains 50.0 g of CHCl3 and 50.0 g of C6H6. Assume that the solution behaves ideally. 

    

 Vapor pressure at 25°C 

benzene (C6H6) 94.4 torr 

chloroform (CHCl3) 172.0 torr 

 

A) 68.0 torr 

B) 125 torr 

C) 148 torr 

D) 172 torr 

E) none of these 

26. Pentane (C5H12) and hexane (C6H14) form an ideal solution.  The vapor pressures of pentane and hexane at 25° 

C are 511 torr and 150 torr, respectively.  The mole fraction of hexane in a pentane-hexane solution is 0.50.  

Calculate the mole fraction of pentane in the vapor that is in equilibrium at 25°C with this solution. 

A) 0.23 

B) 0.50 

C) 0.77 

D) 0.89 

E) none of these 

27. Using the data below, calculate the vapor pressure of benzene over a chloroform-benzene solution at 25°C, 

which contains 50.0 g of CHCl3 and 50.0 g of C6H6. Assume that the solution behaves ideally. 

    

 Vapor pressure at 25°C 

benzene (C6H6) 94.4 torr 

chloroform (CHCl3) 172.0 torr 

A) 68.0 torr 

B) 125 torr 

C) 148 torr 

D) 172 torr 

E) none of these 



28. At a given temperature, you have a mixture of benzene (Pvap = 745 torr) and toluene (Pvap = 290 torr).  The 

mole fraction of benzene in the solution is 0.590.  Assuming ideal behavior, calculate the mole fraction of 

toluene in the vapor above the solution. 

A) 0.213 

B) 0.778 

C) 0.641 

D) 0.355 

E) 0.590 

29. A solution contains 1 mol of liquid A and 3 mol of liquid B.  The vapor pressure of this solution is 314 torr at 

25°C.  At 25°C, the vapor pressure of liquid A is 265 torr and the vapor pressure of liquid B is 355 torr.  

Which of the following is true? 

A) This solution exhibits a positive deviation from Raoult's law. 

B) This solution exhibits a negative deviation from Raoult's law. 

C) This solution is ideal. 

30. At a given temperature, you have a mixture of benzene (vapor pressure of pure benzene = 745 torr) and 

toluene (vapor pressure of pure toluene = 290 torr).  The mole fraction of benzene in the vapor above the 

solution is 0.590.  Assuming ideal behavior, calculate the mole fraction of toluene in the solution. 

A) 0.213 

B) 0.778 

C) 0.641 

D) 0.359 

E) 0.590 

31. What is the boiling-point change for a solution containing 0.372 mol of naphthalene (a nonvolatile, 

nonionizing compound) in 274.0 g of liquid benzene? (Kb = 2.53°C/m for benzene) 

A) 3.43°C 

B) 0.258°C 

C) 1.86°C 

D) 0.537°C 

E) 8.37°C 

32. A solute added to a solvent raises the boiling point of the solution because 

A) the temperature to cause boiling must be great enough to boil not only the solvent but also the solute. 

B) the solute particles lower the solvent's vapor pressure, thus requiring a higher temperature to cause 

boiling. 

C) the solute particles raise the solvent's vapor pressure, thus requiring a higher temperature to cause 

boiling. 

D) the solute increases the volume of the solution, and an increase in volume requires an increase in the 

temperature to reach the boiling point (derived from PV = nRT). 

E) Two of the above are correct. 

33. To calculate the freezing point of an ideal dilute solution of a single, nondissociating solute in a solvent, the 

minimum information one must know is 

I. the molality (of the solute). 

II. the molality (of the solute) and the freezing-point-depression constant of the solvent. 

III. the freezing point of the pure solvent. 

IV. the molecular weight of the solute. 

V. the weight of the solvent. 

 

A) I only 

B) II only 

C) II, III only 

D) II, III, IV 

E) II, III, V 

 



34. A 5.96-g sample of a compound is dissolved in 212.0 g of benzene. The freezing point of this solution is 

1.00°C below that of pure benzene. What is the molar mass of this compound? (Note: Kf for benzene = 

5.12°C/m.) 

A) 5.49  102 g/mol 

B) 1.44  102 g/mol 

C) 6.47  103 g/mol 

D) 1.82  102 g/mol 

E) 2.81  101 g/mol 

35. The molal freezing-point depression constants for benzene and water are 5.12 and 1.86, respectively.  When 

4.6 g of formic acid (HCOOH) is dissolved in 1.0 kg of benzene, the freezing point is depressed by 0.26°C.  

When the same amount of formic acid is dissolved in 1.0 kg of water, the freezing point is lowered by 0.19°C.  

To explain these results, we must assume that 

A) formic acid is associated in benzene and monomeric in water. 

B) formic acid is monomeric in benzene and dissociated in water. 

C) formic acid is monomeric in benzene and associated in water. 

D) formic acid is dissociated in benzene and monomeric in water. 

36. When a 19.8-g sample of an unknown compound is dissolved in 522.0 g of benzene, the freezing point of the 

resulting solution of 3.86°C. The freezing point of pure benzene is 5.48°C, and Kf for benzene is 5.12°C/m. 

Calculate the molar mass of the unknown compound. 

A) 3.27  101 g/mol 

B) 8.34  103 g/mol 

C) 8.03  102 g/mol 

D) 5.03  101 g/mol 

E) 1.20  102 g/mol 

37. When a 1.50-g sample of glutamic acid is dissolved in 100.0 g of H2O, the resulting solution freezes at  

-0.190°C.  Kf for H2O is 1.86°C/m.  The molar mass of glutamic acid is 

A) 14.7 g/mol 

B) 1.50 g/mol 

C) 189 g/mol 

D) 28.0 g/mol 

E) 147 g/mol 

38. The freezing point (Tf) for t-butanol is 25.50°C, and Kf is 9.1°C/m. Usually t-butanol absorbs water on 

exposure to the air. If the freezing point of a 13.7-g sample of t-butanol is measured as 24.89°C, how many 

grams of water are present in the sample? 

A) 0.022 g 

B) 0.017 g 

C) 0.20 g 

D) 0.80 g 

E) 7.3 g 

39. Thyroxine, an important hormone that controls the rate of metabolism in the body, can be isolated from the 

thyroid gland. If 0.455 g of thyroxine is dissolved in 10.0 g of benzene, the freezing point of the solution is 

5.144°C. Pure benzene freezes at 5.444°C and has a value for the molal freezing-point-depression constant of 

Kf of 5.12°C/m. What is the molar mass of thyroxine? 

A) 777,000 g/mol 

B) 777 g/mol 

C) 2330 g/mol 

D) 285 g/mol 

E) 3760 g/mol 

40. You use 2.0 g of solid MX to prepare a saturated solution in 250. g of water. You find the freezing point to be 

–0.028°C. Calculate Ksp for the solid. 

A) 5.6  10–5 

B) 1.4  10–5 

C) 2.2  10–4 

D) 3.5  10–6 

E) none of these 



41. You have a 10.40-g mixture of table sugar (C12H22O11) and table salt (NaCl). When this mixture is dissolved 

in 150. g of water, the freezing point is found to be –2.24°C. Calculate the percent by mass of sugar in the 

original mixture. (Assume that the NaCl is completely dissociated.) 

A) 39.0% 

B) 46.2% 

C) 53.8% 

D) 61.0% 

E) none of these 

42. When a nonvolatile solute is added to a volatile solvent, the solution vapor pressure __________, the boiling 

point __________, the freezing point __________, and the osmotic pressure across a semipermeable 

membrane __________. 

A) decreases, increases, decreases, decreases 

B) increases, increases, decreases, increases 

C) increases, decreases, increases, decreases 

D) decreases, decreases, increases, decreases 

E) decreases, increases, decreases, increases 

43. Consider pure water separated from an aqueous sugar solution by a semipermeable membrane, which allows 

water to pass freely but not sugar. After some time has elapsed, the concentration of sugar solution 

A) will have increased. 

B) will have decreased. 

C) will not have changed. 

D) might have increased or decreased, depending on other factors. 

E) will be the same on both sides of the membrane. 

44. A cucumber is placed in a concentrated salt solution. What is most likely to happen? 

A) Water will flow from the cucumber to the solution. 

B) Water will flow from the solution to the cucumber. 

C) Salt will flow into the cucumber. 

D) Salt will precipitate out. 

E) No change will occur. 

45. Polyethylene is a synthetic polymer or plastic with many uses. 1.40 g of a polyethylene sample was dissolved 

in enough benzene to make 100. mL of solution, and the osmotic pressure was found to be 1.86 torr at 25°C. 

What is the molar mass of the polyethylene? 

A) 1.06  108 g/mol 

B) 1.19  104 g/mol 

C) 5720 g/mol 

D) 3.39  106 g/mol 

E) 1.40 105 g/mol 

46. Calculate the osmotic pressure (in torr) of 5.82 L of an aqueous 0.148 M solution at 25°C if the solute 

concerned is totally ionized into three ions (for example, it could be Na2SO4 or MgCl2). 

A) 2.34  104 torr 

B) 8.26  103 torr 

C) 2.75  103 torr 

D) 3.04  10-1 torr 

E) 6.93  102 torr 

47. What is the expected osmotic pressure, in torr, of a 0.0100 M solution of NaCl in water at 25°C? 

A) 0.245 torr 

B) 15.6 torr 

C) 372 torr 

D) 186 torr 

E) none of these 

48. A 5.00-g sample of a compound is dissolved in enough water to form 100.0 mL of solution. This solution has 

an osmotic pressure of 25 torr at 25°C. If it is assumed that each molecule of the solute dissociates into two 

particles (in this solvent), what is the molar mass of this solute? 

A) 1560 g/mol 

B) 18,600 g/mol 

C) 37,200 g/mol 

D) 74,300 g/mol 



Answers 
 

1. D 11. D 21. B 31. A 41. C 

2. C 12. C 22. B 32. B 42. E 

3. D 13. D 23. C 33. C 43. B 

4. D 14. C 24. A 34. B 44. A 

5. A 15. D 25. A 35. A 45. E 

6. D 16. E 26. C 36. E 46. B 

7. C 17. C 27. E 37. E 47. C 

8. C 18. B 28. A 38. B 48. D 

9. C 19. A 29. B 39. B   

10. C 20. B 30. C 40. A   

 



 

 


