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1. Consider the reaction:  2XY(g)  X2(g) + Y2(g)

a. Express the average rate of reaction with respect to each of the reactants and products.









b. In The first 15.0 s of this reaction, the concentration of XY dropped from 0.500M to 0.455 M.  Calculate the average rate of the reaction in this time interval.








c. If the volume of the reaction vessel in part b was 0.500 L, what amount of Y2 (in moles) was formed during the first 15.0 s of the reaction?










2. At 20oC (room temperature) milk turns sour in about 64 hours while in a refrigerator at 3oC milk will last three times as long.  What is the activation energy for the souring of milk?  Hint:  Think of these times as half lives at their respective temperatures.  Then k = ln(2)/t1/2.




3. The following reaction was monitored as a function of time:  A  B + C                    Plotting ln[A] versus time yields a straight line with slope -0.0045/s.

a. What is the value of the rate constant (k) for this reaction at this temperature?



b. Write the rate law for the reaction.




c. What is the half-life?




d. If the initial concentration of A is 0.250 M, what is the concentration after 225 s?




4. The data below were collected for the following reaction:

          2NO2(g) + F2(g)  2NO2F(g)
	[ NO2] M
	[F2] M
	rate M/s

	0.100
	0.100
	0.026

	0.200
	0.100
	0.051

	0.200
	0.200
	0.103

	0.400
	0.400
	0.411









a. Write an expression for the reaction rate law.



b. Calculate the value of the rate constant, k.



c. What is the overall order of the reaction?

5. Consider the gas phase reaction:  H2(g) + I2(g) 2HI(g).  The reaction was experimentally determined to be first order in H2 and first order in I2.  Consider the following proposed reaction mechanisms:

Proposed mechanism I:  
H2(g) + I2(g) 2HI(g)         Single step

Proposed mechanism II:
I2(g)  2I(g)                    Fast equilibrium (fast k1+ forward k1- reverse)

H2(g) + 2I(g)   2HI(g)      Slow (k2)

Proposed mechanism III:
I2(g)  2I(g)                    Fast equilibrium (fast k1+ forward k1- reverse)
\
H2(g) + I(g)   H2I(g)         Fast (k2+ forward k2- reverse)


H2I(g) + I(g)   2HI(g)       Slow (k3)

a. Show that all three proposed mechanisms are consistent with the experimentally determined rate law.  (Use extra paper if necessary.)




















b. What kind of evidence might lead you to favor mechanisms II or III over mechanism I?


6. The age of a bottle of wine was determined by monitoring the tritium level in the wine.  The activity of the tritium was determined to be 8.3% that of a sample of fresh grape juice from the same region from which the wine was bottled.  How old is the wine?   (Assume vineyard groundwater is continuously replenished with water of constant tritium concentration.  The half-life of tritium is 12.32 years.)











7. The following mechanism has been proposed for the gas-phase reaction of chloroform (CHCl3) and chlorine:

Step 1:  Cl2  2Cl 			fast (k1, k -1)

Step 2:  Cl + CHCl3  HCl + CCl3 		slow (k2)

Step 3:  Cl + CCl3  CCl4			fast (k3)

What is the molecularity of each elementary reaction?

What is the overall reaction?

What are the intermediates?

What is the rate limiting step?

What is the rate law predicted by the mechanism?











8. The first order rate constant for a reaction of a particular organic compound with water varies with temperature as follows:

Temperature (K)	Rate Constant (s-1)
	300		3.2 x 10-11
	320		1.0 x 10-9
	340		3.0 x 10-8
	355		2.4 x 10-7

Calculate the activation energy in units of kJ/mol.






If two reactions have identical values for Ea will they necessarily have the same rate constant if carried out at the same temperature?  Explain.





Two similar reactions exhibiting Arrhenius behavior have the same rate constant at 25oC, but at 35oC one of the reactions has a higher rate constant than the other.  Explain these observations.  Hint:  Sketch Arrhenius plots for the two reactions at points including the above temperatures.








9. The sun emits radiant energy at the rate of 3.9 x 1026 J/s.  What is the rate of mass loss in kg/s for the sun?








