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1.  In the reaction:  H2O2(aq)  (  H2O(l)  +  ½ O2(g), the initial concentration of H2O2 is 0.2546 M, and the initial rate of reaction is 9.32 x 10-4 Ms-1.  What will be the [H2O2] after 35 s?

2.  The rate of the following reaction in aqueous solution is monitored by measuring the rate of formation of I3-.  The data obtained are listed in the table.

S2O82-  +  3 I-  (  2Cl-  +  2SO42-  +  I3-

	Experiment
	[S2O82-], M
	[I-] M
	Initial Rate, M

	1
	0.038
	0.060
	1.4 x 10-5

	2
	0.076
	0.060
	2.8 x 10-5

	3
	0.076
	0.120
	5.6 x 10-5


a.  Determine the order of the reaction, with respect to S2O82-, with respect to I-, and overall.

b. What is the value of the rate constant, k?

c. What would be the initial rate of reaction if [S2O82-] = 0.25 M and [I-] = 0.045 M?
3. The half-life for the first-order decomposition of sulfuryl chloride at 320oC is 8.75 hrs.
SO2Cl2(g)  (  SO2(g)  +  Cl2(g)

a.  What is the value of the rate constant, k?

b. What is the pressure of sulfuryl chloride 3.00 hours after the start of the reaction, if its initial pressure is 722 mmHg?

c. How long after the start of the reaction will it be before the pressure of sulfuryl chloride becomes 125 mmHg?

4.  In the zero-order decomposition of ammonia on a tungsten surface at 1100oC,
NH3(g)  (  ½ N2(g)  +  3/2 H2(g)
              The rate is 3.40 x 10-6 Ms-1.  
              What is the half-life in hours for the reaction in which the initial [NH3] = 0.0452 M?
5.  The rate constant for the second-order decomposition of hydrogen iodide at 700 K is k = 1.2 x 10-3M-1s-1.  In a reaction in which [HI]0 = 0.56 M, at what time will [HI] = 0.28 M?

6.  Is the following mechanism a plausible mechanism for the reaction?  Explain.

NO2(g)  +  CO(g)  (  NO(g)  +  CO2(g)          Below 600 K, R = k[NO2]2
Fast:   2 NO2  ((  N2O4
Slow:  N2O4  +  2 CO  (  2 NO  +  2 CO2
7. Draw an energy diagram for an exothermic reaction.  Label the energy of the reactants, the energy of the products, the change in energy, and the activation energy.
