Chapter 11 Focus Questions
Section 1

1. What is the difference between a mixture and a chemical compound?

2. Distinguish between molarity, mass percent, mole fraction, and molality.

3. A solution is prepared by dissolving 50.0 g of cesium chloride in 50.0 g of water.  The volume of the solution is 63.3 mL. Calculate molarity, mass percent, mole fraction, and molality of the solution.

4. A bottle of wine contains 12.5% ethanol (C2H5OH) by volume.  The density of ethanol is 0.789 g/cm3. Calculate the concentration of ethanol in wine in terms of mass percent and molality.

Section 2

1. What is “like dissolved like”?

2. How can a polar solvent dissolve an ionic solute?

3. List three steps in picture form for dissolving solutes into solvents to make a solution.

4. What is enthalpy of hydration?

5. The enthalpy of solution for ionic solutes dissolved in water can actually be slightly endothermic; why are salts so soluble in water then?

6. (Large/small) required energies and (large/small) disorder (favor/disfavors) a reaction to occur.

7. Answer question 40 a & c on page554.

Section 3
1. Which vitamins are fat-soluble and what does fat-soluble mean? Are they polar or nonpolar? Are they hydrophobic or hydrophilic?

2. Which vitamins are water-soluble and what does water-soluble mean? Are they polar or nonpolar? Are they hydrophobic or hydrophilic?

3. What is a positive effect of vitamins being fat-soluble? What is a negative effect?

4. Why was a British sailor called “limey”?

5. Pressure effects the solubility of (solids/liquids/gases/all of the above/none of the above). Why?

6. As pressure increases, solubility of gases (increases/decreases).  Why?

7. When a soda bottle is opened, since pressure (increases/decreases) the solubility of carbon dioxide (increases/decreases) and the carbon dioxide comes out of solution. As a result, you can hear a fizzing sound.

8. In a closed container, if you have a liquid which has reached equilibrium (rate water vapor formed = rate liquid water formed) imagine you begin to decrease the volume of that container (see Figure 11.5). The gaseous molecules will now enter the liquid (faster/slower) until a new equilibrium is reached. Since more molecules are now entering and leaving the solution, the concentration of the dissolved gas (increases/decreases).

9. Henry’s law indicates that gaseous pressure and concentration of dissolved gas is (directly/inversely) proportional. What is Henry’s law in equation form? What does P represent? What does C represent?

10. Sometimes Henry’s law does not hold. In what type of situations does it not hold?

11. Read over sample exercise 11.4

12. Answer #45 on page 554.

13. As temperature increases, the solubilities of solids in aqueous solutions always increases. True or false?
14. As temperature increases, the solubilities of gases in aqueous solutions increase. True or false?

15. When sodas are left out overnight, why do they taste “flat” in the morning?

16. What is thermal pollution?

Section 4
1. What is a nonvolatile solute?

2. The more nonvolatile solute added to the solvent, the (more/less) solvent can escape. So the vapor pressure of the solution (increases/decreases).
3. What is the relationship between nonvolatile solute added and vapor pressure of the solution?

4. What is Raoult’s law in words and equation form?

5. As the solution becomes more concentrated with solute, what happens to the vapor pressure of the solution?

6. As the vapor pressure of the solvent increases, what happens to the vapor pressure of the solution?

7. In Raoult’s law, which term represents the slope?

8. In observing a graph of Psoln versus mole fraction of solvent, how can you calculate the vapor pressure of the solvent?

9. See sample exercise 11.5 and calculate the expected vapor pressure for the solution with 220.0 g of sucrose dissolved instead.

10. If you were to weigh a sample of solute, add it to a solvent with a known vapor pressure, and measure the vapor pressure of the resulting solution, according to Raoult’s law, what can you calculate?
11. How is the molar mass of the solute then calculated?

12. Why does sodium chloride lower the vapor pressure twice as much as expected when dissolved in water?

13. How many more times would the vapor pressure be lowered from the expected value if the solute is Na2SO4?

14. What does Raoult’s law look like for a liquid-liquid solution?

15. What is a nonideal solution?

16. If there is a large attraction for solute to solvent, ΔH3 is (large/small) and (positive/negative). There will then be a ​​​​​​​​​​​​​​​​______________ deviation from Raoult's law. This indicates that (more/less) vapor will actually exist above the solution.

17. If there is an “anti-attraction” for solute particles to solvent particles and they mix endothermically, there is a ________________ deviation from Raoult’s law. This indicates that (more/less) vapor will actually exist above the solution.

18. Which would deviate from Raoult’s law, hexane and octane or isopropyl alcohol and toluene? Explain. Is this a negative or positive deviation? (Note: hexane, octane, and toluene are nonpolar substances and isopropyl alcohol contains an O-H group making it slightly polar).
19. Which would deviate from Raoult’s law, aqueous hydrochloric acid or ammonia and water? Explain. Is this a negative or a positive deviation?

20. Be sure you understand sample exercise 11.7. Answer #51 on page 554.

Section 5

1. Because phase changes depend on vapor pressures, if solutes change vapor pressures of solutions, what will happen to boiling and freezing points when solutes are added to solvents?
2. List three colligative properties. What do these properties depend on? Colligative properties are useful for two reasons. What are those two reasons?

3. A nonvolatile solute (increases/decreases) the vapor pressure of a solution. That means (more/less) vapor exists above the solution. As a result, it will take (more/less) energy to vaporize the solution. A (decrease/increase) in boiling point will occur.

4. As the concentration of nonvolatile solute increases, what does the boiling point do? What kind of relationship is this?

5. What is Kb and what does it depend on?

6. What is msolute in the equation for boiling point elevation?

7. Be sure you understand sample exercise 11.8. Answer #60 on page 550.

8. How does the vapor pressure of the solid compare to the vapor pressure of the liquid when melting/freezing takes place?

9. When solute is added to a solvent and a solution is created, (more/less) vapor is formed above the solution. Explain.

10. Therefore, aqueous water will have a (lower/higher) vapor pressure than pure ice. But, since vapor pressure of ice (decreases/increases) so rapidly as temperature is dropped, it will eventually equal the vapor pressure of the liquid to begin freezing. This new freezing point, is therefore (lower/higher).

11. Why do people spread salt on streets when it is snowing?

12. Will this always work no matter what the temperature is outside?

13. Note: ΔT in the equation for freezing point depression is an actuality negative (because freezing point drops), but makes it a positive value when using the equation. Explain.

14. Be sure you understand sample exercise 11.9. Do #63 on page 550.

15. Be sure you understand sample exercise 11.10. Do #65 on page 550.

Skip Sections 6-8 (for now!!!)

