1. Draw models (and an appropriate key) of the following solutions:

a. A saturated solution with no extra solute

b. An unsaturated solution

c. A supersaturated solution

d. A saturated solution with extra solute
2. Explain how the above models are different.
3. How much KCl will dissolve in 100 g H2O at 5oC?
4. Compare the solubility of KNO3 in 100 g H2O at 40oC vs. 70oC.
5. Compare the solubility of NH3 in 100 g H2O at 40oC vs. 70oC.
6. Compare the how the solubility of NH3 changes with increasing temperature to how the solubility of KNO3 changes with increasing temperature.
7. The solubility curves of NH3, a gas, and KNO3, a solid, are typical for substances in those states (gas, solid).  In general, how do you think the solubility of a gas changes with temperature?  How do you think the solubility of a solid changes with temperature?
8. Explain in which scenario a can of soda will be hold the most dissolved CO2:

a. A can at 38oC (a hot summer day’s temperature)

b. A can at 0oC (straight from a cooler full of iced-water)
9. How much NaNO3 will dissolve in 100 g H2O at 20oC?
10. What happens to the excess if 100 g NaNO3 are added to100 g H2O at 20oC?
11. How much NaNO3 will precipitate out in #10?
12. How much will precipitate when 30 g KClO3 are added to 100 g H2O at 40oC?
13. 50 g of NH4Cl are added to 100 g H2O at 80oC.  How much more can be dissolved at that temperature?
14. How much NH4Cl will dissolve in 250 g H2O at 80oC?
15. How much NaNO3 will dissolve in 375 g H2O at 30oC?
16. Calculate the percent concentration of a sugar water solution in which 100 g of sugar have been added to 70 g H2O.
17. Calculate the percent concentration of a salt water solution in which 40 g of sugar have been added to 100 g H2O.
18. At what temperature will the above (in #17) amount of salt dissolve completely in 100 g H2O?
19. Describe the solution in #18 as saturated, unsaturated, or supersaturated.
20. Tell how one would create a supersaturated solution.
21. What is the percent concentration of KNO3 in a solution where 30 g KNO3 have been added to 50 g H2O?
22. What is the percent concentration of a saturated solution of KClO3 at 40oC?
23. How much more concentrated is a saturated solution of KNO3 at 60oC than at 10oC?
24. What is the concentration in ppm of a saturated solution of NH3 in 100 g H2O at 100oC?
25. The maximum safe levels of cadmium (Cd) in drinking water is 0.000005 g in every 1000 g solution (tap water!).

a. Calculate the above concentration as a %.

b. Calculate the above concentration as ppb.

c. (a) and (b) above are equivalent.  Which of the two reporting methods makes most sense to use in this case?

