 1) The reaction below was studied and the following initial rate data were obtained.

BrO3-(aq)  +  5Br-(aq)   +  6H+ (aq)                   3Br2 (l)  +  3H2O(l)
	[BrO3-]o (mol/L)
	[Br-]o (mol/L)
	[H+]o (mol/L)
	Initial Rate (mol/L(s)

	0.10
	0.10
	0.10
	8.0 x 10-4

	0.20
	0.10
	0.10
	1.6 x 10-3

	0.20
	0.20
	0.10
	3.2 x 10-3

	0.10
	0.10
	0.20
	3.2 x 10-3


a)  Determine the rate law for this reaction.

b)  What is the order of [BrO3-], [Br-], [H+], and the overall reaction?  

_____      _____     _____     _____

[BrO3-]      [Br-]        [H+]       RXN
c) Calculate the rate constant of this reaction using data from the first trial.  What are the units of the rate constant?

d)  Which plot would indicate the order of [H+] determined in part b?


1) ln[H+] vs. time 


3) 1/[H+] vs. time

2) log([H+]/[H+]o) vs. time

4) [H+] vs. time

PLOT #
________

2) The rate constant (k) for the reaction C ------> D is 5.48 x 10-2 s-1.

a)  What is the order of this reaction?_____________

b)  What is the rate law for this reaction? _______________

c)  Calculate the half-life of this reaction.

d) How many seconds will it take for 15/16 of the initial concentration of reactant to be used up?

e)  If the rate constant is halved, has the temperature been increased or decreased?____________

f)  Based on your answer in part e, has the activation energy (Ea) increased or decreased.  Explain.

3) Identify reasonable mechanism(s) for 2O3            3O2, if the experimental rate law is, rate = kobs[O3]2/[O2] ?  

Support your answer with an explanation based on stoichiometry, molecularity, rate law calculations, and chemical experience. 

a)
2O3                 O2  +  O4 
slow



O4                   2O2  

fast

b)
2O3                 O6  

slow


O6                   O2  +  O4
fast


O4                   2O2  

fast

c)
O3                 O2  +  O

fast


O  +  O3               2O2

slow

d)
O3                 O2+  +  O-
fast


O-  +  O3               O2  +  O2-
slow


O2-  +  O2+               2O2 
fast

4) For the equilibrium, PCl5(g)               PCl3(g) + Cl2(g), Kc = 0.0130 at 501 K. 
a) Pure PCl5 is added to an empty reaction vessel.  Before any reaction occurs what is the value of Qc? ____

b) Does your value of Qc make sense?  Explain.

c) The [PCl5]equilibrium = 6.94 M. Calculate the equilibrium concentration of PCl3 in this system at 501 K?

d) Calculate Kp at 501K.

e) What is the value of  Keq at 501K _______
f) Is the reaction spontaneous at 501K? _______

g) Calculate G( at 501K using your answer in part e.

h) Sf( for PCl5(g), PCl3(g), and Cl2(g), is 364.6 J/mol(K, 311.8 J/mol(K, and 223.1 J/mol(K , respectively. Hf( for PCl5(g) and PCl3(g) is –374.9 kJ/mol, -287.0 kJ/mol, respectively.  Calculate G( at 298 K.

i) Is the reaction spontaneous at 298 K?  Compare your answer in part h with that in part g.  How do you explain the comparison?  Consider both enthalpy, entropy, temperature and bonding in your discussion.

5)  

(a) What volume of 6.0 M hydrochloric acid do you have to add to 250. mL of 0.10 M aqueous sodium acetate solution to give a solution with a pH of 4.30?  Explain your reasoning.  The pKb of acetate is 9.26.

(b) What are the concentrations of acetic acid and acetate ion in the pH 4.30 solution you prepared in part (a)?  Is this a buffer solution?  Explain your reasoning.

6) Which metal, silver or lead, can be used to construct a galvanic cell in which iodide is oxidized?  Assuming standard conditions, the reduction potentials for Pb2+/Pb,  Ag+/Ag, and I2/I- are 

-0.125, 0.800 V, and 0.535 V, respectively. 

a)  Write the half-reaction that is occurring at the cathode?

b)  Write the half reaction that is occurring at the anode?

c)  Write the overall balanced redox equation.

d)  Write the cell diagram, symbolically.

e)   Calculate E(cell.

f)  Is this cell reaction spontaneous?  Support your answer with the calculation of G( for this cell.

g)  Explain your answer in part f, based on the chemical nature of the elements in your galvanic cell  In your discussion, consider the position of each element on the periodic table and what that may indicate about flow of electrons from one element to the other.

h)  If the iodine half-cell is diluted, will the Ecell be more positive, more negative or equal to E(cell?  Explain what this means in terms of the function of the cell and how you arrived at your decision.

