Chem 1B Quiz 3
Oct. 2, 2014

1. Calculate the molar solubility of calcium hydroxide in each of the following solutions:

a. pure water








b. 0.100 M NaOH










2. Calculate the molar solubility of iron(II)hydroxide in each of the following olutions:

a. a pH 7.0 buffer







b. pure water









3. A buffer is created by combining 3.404 g of NH3 (17.02 g/mol) with 3.646 g of HCl (36.46 g/mol) and diluting to a total volume of 750. mL.  (Hint:  What happens when a strong acid is added to a weak base?  Maybe you need to do a limiting reactant problem?)

a. Determine the pH of the buffer.









b. What is the pH after adding an additional 25.0 mL of 0.400 M NaOH (strong base) to the above buffer?













4. Calculate the solubility of silver bromide in 1.0 M NH3.   Hint:  You may need to consider both a dissociation (Ksp) and a complex formation (Kf).



















5. Calculate the pH of the following solutions:

a. 1.00 x 10-4 M HNO3






b. 1.00 x 10-7 M HNO3







c. 1.00 x 10-9 M HNO3











6. Gout, a condition that results in joint swelling and pain, is caused by the formation of sodium urate (NaC5H3N4) crystals within tendons, cartilage, and ligaments.  Sodium urate will precipitate out of blood plasma when uric acid levels become abnormally high.  This could happen as a result of eating too many rich foods and consuming too much alcohol, which is why gout is sometimes referred to as the “disease of kings”.  If the sodium concentration in blood plasma is 0.140 M, and Ksp for sodium urate is 5.76 x 10-8, what minimum concentration of urate would result in the precipitation of sodium urate?










7. Chem 1A review:  Zinc metal reacts with hydrochloric acid according to the following balanced reaction equation:  Zn(s) + 2 HCl(aq)  ZnCl2(aq) + H2(g).  When 0.0515 g of zinc is combined with enough HCl to make 50.0 mL of solution in a coffee-cup calorimeter, all of the zinc reacts, raising the temperature of the solution (surroundings) from 22.5oC to 23.1oC.  (Assume 1.0 g/mL density for the solution and a specific heat of 4.18 J/goC.)

a. Find ∆Hsys for this particular experiment.








b. Find ∆Hrxn.









c. Find ∆Erxn.   (Hint: Is any PV work done?  How do you know?)






















8. [bookmark: _GoBack] Chem 1A review:  Ethanol (C2H5OH) is increasingly being used as a substitute for gasoline.  Butane (C4H10) is a common stove fuel.

a. Write balanced chemical reactions for the combustions of liquid ethanol and the combustion of liquid butane.  (Assume gaseous reaction products.)










b. Use the thermodynamic tables in Appendix C (p. 1123) to determine ∆Hrxn for each of the above combustion reactions.









c. How much heat energy is produced (at constant pressure) per mole of each fuel? And per kilogram for each fuel?











d. For each fuel, how much heat energy is produced per kilogram of CO2 produced?

