CHEM313


Fall 2001

Name: ____________________________

Exam #1

This exam covers material from Chapter’s 0 - 10.   Each question is worth 20 pt.  You are required to complete 5 of the following 6 problems. {If you work all six, I will total your best 5 problems.}  You will have the entire period to complete the exam.  Calculators may be used as appropriate.  SHOW ALL WORK, including appropriate units.  Full credit will not be given unless you show your work.  You do not have to show standard statistical calculations, including mean, standard deviation, and least squares.  If you feel short of time, indicate the method you would use to solve the problem and indicate at which point the problem leaves your grasp.

1.  Explain the following terms: (2.5 pt each)

a.  standard solution

b.  ionic atmosphere

c.  buffer

d.  Brønsted-Lowry base

e.  endpoint

f.   activity coefficient

g.  conjugate acid-base pair

h.  analyte

2.  A 50.00 mL aliquot of 0.0500 M NaCN (a weak base) is titrated with 0.1000 M HCl.  The reaction can be simply represented as:  

CN-   +   H3O+  

HCN   +  H2O


a. The Ka for HCN is 6.2 x 10-10 .  Determine Kb   for the CN- . Ignore activities.  This 

      solution is too dilute to consider them significant. (5pt)

b. Determine the pH of the solution before any HCl has been added.  That is, 0.00 mL of titrant has been added. (5 pt)

c. Determine the pH of the solution after the addition of 10.00 mL of HCl reagent. (5 pt)

d. Determine the pH of the solution after the addition of 25.00 mL of HCl reagent (5 pt)

3.  Consider a solution containing 0.025 M HBr and 0.025 M KBr.  

a. Calculate the ionic strength of the solution. (5 pt)

b. Determine the activity coefficient and hydrated radius of H+. (5 pt)

(H+ 
=____________________



( 
=____________________ 

c.  Using activities, what is the pH of the solution? (10 pt)

4.  You are asked to prepare a solution that has a pH = 8.41.  You are given 1.00 L of a solution containing 12.43 g of tris (FW: 121.136) and 4.67 g of tris hydrochloride (FW: 157.597) with pH=8.61.  How many mL of a solution containing 1.0 M HCl would you have to add to the 1.00 L of solution above to get the desired pH?   (20 pt)

5.  Consider a saturated solution of silver bromide, AgBr.


a.  Write two equilibria that occur in aqueous solution. (4 pt)


b.  Write the charge balance equation for all ions in solution.  (4 pt)


c.  Write the mass balance equation between Ag+ and Br-.  (4 pt)


d.  Write the expression for Ksp for silver bromide and for Kw.  (4 pt)


e.  The Ksp for AgBr at 25oC is 5.0 x 10-13 and Kw is 1.00 x 10-14.  Ignoring activities,

                calculate the concentration of Ag+ in solution. (4 pt)

6.   Municipal drinking water supplies typically contain 1.5 ppm NaF. 


a.  How many liters of water can be fluoridated with 1.0 lb (454g) of NaF?  (7 pt)


b.  Express 1.5 ppm as a molar concentration.  (7 pt)


c.  How many mL of this solution would be needed to make 2.00 L of a solution 

                containing 50 ppb of NaF?  (6 pt)

