Chapter 15





Name _____________________________
Honors Chemistry

Worksheet

1. If the solubility of a gas in water is 0.010 gL-1 at 25oC with the partial pressure of the gas over the solution at 1.0 atm, predict the solubility of the gas at the same temperature but at double the pressure.

2. How many grams of nitrogen and oxygen are dissolved in 100. g of water at 20oC when the water is saturated with air?  At 1 atm pressure, the solubility of oxygen in water is 0.00430 g/100 g H2O, and the solubility of nitrogen in water is 0.00190 g N2/100 g H2O.  In pure, dry air, PN2 equals 593 torr and PO2 equals 159 torr.  Calculate your answers to three significant figures.

3. If you prepare a solution by dissolving 44.00 g of Na2SO4 in 250.0 g of water, what is the molality of the solution?  

4. Water freezes at a lower temperature when it contains solutes.  To study the effect of methanol on the freezing point of water, we might begin by preparing a series of solutions of known molalities.  Calculate the number of grams of methanol (CH3OH) needed to prepare a 0.250 m, using 2.000 kg water.
5. A solution of NH3 in water is at a concentration of 7.50 % by mass.  Calculate the mole percent NH3 in the solution.  What is the molal concentration of the NH3?
6. An aqueous solution of isopropyl alcohol, C3H8O , rubbing alcohol, has a mole fraction of alcohol equal to 0.250.  What is the percent by mass of alcohol in solution?  What is the molality of the alcohol?

7. Sodium nitrate, NaNO3, is sometimes added to tobacco to improve its burning characteristics.  An aqueous solution of NaNO3 has a concentration of 0.363 m.  Its density is 1.0185 gmL-1.  Calculate the molar concentration of NaNO3 and the mass percent of NaNO3 on the solution.  What is the mole fraction of NaNO3 in the solution?

8. In an aqueous solution of sulfuric acid, the concentration is 1.89 mol% of acid.  The density of the solution is 1.0645 gmL-1.  Calculate the following: a) the molal concentration of H2SO4, the mass percent of the acid, and c) the molarity of the solution.
9. Dibutyl phthalate, C16H22O4 (molecular mass 278 g/mol), is an oil sometimes used to soften plastic articles.  Its vapor pressure is negligible around room temperature.  What is the vapor pressure, at 200C, of a solution of 20.0 g of dibutyl phthalate in 50.0 g octane, C8H18, (molecular mass 114 g/mol)?  The vapor pressure of pure octane at 20 OC is 10.5 torr.  (Hint: calculate mole fractions first.)

10. At 20o C, the vapor pressure of cyclohexane, a hydrocarbon solvent, is 66.9 torr and that of toluene (another solvent) is 21.1 torr.  What is the vapor pressure of a solution of the two at 20C when the mole fraction of toluene is 0.250?  (Hint: Recall that the sum of all the mole fractions in a mixture must add up to 1.00.)
11. How many grams of glucose (molar mass 180.2 g/mol) must be dissolved in 250 g of water to raise the boiling point to 102.36 oC?  (Kb =0.51 oC/m)

12. At what temperature will a 10% aqueous solution of sugar (C12H22O11) boil?  (Hint: Recall that the boing point elevation is a change in temperature.)  (Kb = 0.51 oC/m)

13. A solution of 12.00 g of an unknown nondissociating compound dissolved in 200.0 g benzene freezes at 3.45 oC.  Calculate the molecular mass of the unknown.  ( fp =5.45 oC, Kf = 5.07 oCm-1)

14. What is the expected freezing point of a 0.20 m solution of CaCl2? ( Assume complete dissociation)
