Chem 1B Test 2
June 29, 2006
1. A buffer is prepared by dissolving 5.0 g of ammonia (NH3) and 20.0 g of ammonium chloride (NH4Cl) in water and bringing the final volume up to make 2.50 L of solution.
a. What is the pH of this solution?

b. Write the complete and net ionic equations for what happens when a few drops of nitric acid (HNO3) are added to the buffer. 

c. What is the pH after 5.0 mL of 6.0 M HNO3 is added to the buffer?

d. Write the complete and net ionic equations for what happens when a few drops of sodium hydroxide (NaOH) solution are added to the buffer.
e. What is the pH after 5.0 mL of 6.0 M NaOH is added to the buffer?

2. The attached graph shows titration curves for two monoprotic acids.  Assume the standardized base is 0.1000 M NaOH.  Assume the initial acid volumes titrated are 40.0 mL in each case.
a. Which is the strong acid and which is the weak acid?

b. What is the Ka and the pKa for the weak acid?

c. What is the approximate pH at the equivalence point for the strong acid?

d. What is the approximate pH at the equivalence point for the weak acid?

e. How many moles of strong acid are there?  What was the molarity of the strong acid?
f. How many moles of weak acid are there?  What was the molarity of the weak acid?

3. Niacin (NC5H4COOH), one of the B vitamins, is a weak acid with Ka = 1.6 x 10-5.
a. What is the pH of a 0.010 M solution of niacin?  What is the H+ molarity?

b. What will happen to the H+ molarity if we add NC5H4COO- (i.e. say the sodium salt) to the solution?  What will happen to the pH?
c. What will the H+ molarity and pH be for a solution made by mixing equal volumes of 0.020 M niacin and 0.020 M sodium niacinate (NC5H4COONa)?
4. Manganese II hydroxide, Mn(OH)2, has Ksp = 1.6 x 10-13.  Calculate the solubility of Mn(OH)2 in moles/L and g/L when buffered at:
a. pH 7.0

b. pH 9.5

c. pH11.8

5. Extra:  

a. What is the difference between a system’s energy and its enthalpy?

b. What type of calorimeter would you use to measure a system’s energy change (say for some chemical reaction process) directly?  

c. What type of calorimeter would you use to measure a system’s enthalpy change (say for some chemical reaction process) directly?

d. What is the work done on a system at constant external pressure (of say P = 1.0 atm) if the system’s volume expands by an amount ΔV = 1.0 L?

If you don’t remember this Chem 1A stuff, then tear off this page and take it home with you to do as review homework.

