Kinetics Review


1. Explain why adding a catalyst will speed the rate of a reaction.

2. For the following reaction, the rate of appearance of H2 was found to be -6.2 x 10-3 atm/s

C6H14(g) ( C6H6(g) + 4H2(g)
Determine the rate of appearance of benzene at the same time.

3. The data below were obtained experimentally for the reaction shown below.
S2O8-2 + 3I- ( 2SO4-2+ I3-
	Experiment
	[S2O8-2] (M)
	[I-] (M)
	Initial Rate (M/s)

	1
	0.038
	0.060
	1.4 x 10-5

	2
	0.076
	0.060
	2.8 x 10-5

	3
	0.076
	0.030
	1.4 x 10-5


a. Find the rate law. 

b. Find k and the units for k.

4. At 550ºC the rate constant for a reaction is 1.1 and at 625 ºC the rate constant is 6.4 M-1s-1.  a) Find the activation energy.  b) How much faster is the reaction at 800 ºC than at 550ºC?

5. A particular radioactive isotope decays according to first order kinetics with a half life of 14.3 days.  How long until it is 95% decayed?

6. Consider the following data for the decomposition reaction A( products.
	Time
	[A]
	ln[A]
	1/[A]

	0
	1.00
	0.00
	1.00

	50
	0.67
	-0.41
	1.50

	100
	0.50
	-0.69
	2.00

	150
	0.40
	-0.92
	2.50

	200
	0.33
	-1.10
	3.00

	250
	0.29
	-1.25
	3.50


a. Find the rate constant.

b. Find the half life for this reaction.

c. Find [A] after 300 sec.

7. It took 143 sec for 50% of substance X to decompose.  If the initial concentration of X was 0.060 M and the decomposition followed second order kinetics, how much will remain after 200 s.
8. The following is a proposed mechanism for a reaction:
C4H9Br ( C4H9+ + Br-


(slow)

C4H9+ + H2O ( C4H9OH2+


(fast)

C4H9OH2+ + H2O ( C4H9OH + H3O+ 
(fast)

a. Write a rate law for this reaction.

b. Write the overall reaction.

c. Identify any intermediates.

Also know

· Mechanisms with fast equilibrium

· How and why heating, increasing surface area, mixing, and increases in concentration boost the rate of a reaction

· How to interpret plots of conc vs. time, ln[conc] vs time, and 1/[conc] vs time

· How to interpret a plot of Ea vs 1/T

