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QUIZ 3 - ANSWERS
Self Check Due Thursday at 5PM.

1. If the rate of formation of oxygen from ozone

2 O3(g) ( 3O2(g) 

is 1.8 x 10-3 M sec-1, 

(a) what is the rate of decomposition of ozone?

Rate of oxygen formation = D[O2] / Dt = 1.8 x 10-3 M sec-1 
Rate of ozone disappearance = - D[O3] / Dt = 1.8 x 10-3 M sec-1 x 2 mol O3/3 mol O2

              = 1.2 x 10-3 M sec-1
(b) what is the rate of reaction?

Rate = D[O2] / Dt = 1.8 x 10-3 M sec-1 
Rate, per mole = 1.8 x 10-3 M sec-1 x 1 mol reaction/3 mol O2

                                         = 0.6 x 10-3 M sec-1
(c) Can the rate law be determined from this information?

NO – the rate law cannot be determined form the stoichiometry, only from experimental data relating concentrations and rates.
2. The reaction 

2 NO(g) + O2(g)  ( 2 NO2(g)

      was studied by following the initial rate of disappearance of nitric oxide, 

DNO(g)]o/Dt, for different initial reactant concentrations.

Expt #

[NO(g)]o, M

[O2(g)]o, M
    DNO(g)]o / Dt, M sec-1
1


0.0125


0.0183


0.0202

2


0.0250


0.0183


0.0803

3


0.0125


0.0370


0.0409

(a) What is the order of the reaction with respect to NO(g)?

From Exps 1 and 2:  
when [NO]o is doubled, the rate quadrupled so the reaction is second order in NO,

 Rate =  k*[NO]2.

(b)  What is the order of the reaction with respect to O2(g)?

From Expts 1 and 3:  
when [O2]o is doubled, the rate doubled so the reaction is first order in oxygen,

Rate =  k’ [O2].

(c) What is the reaction rate in each experiment?

Rate, per mole =  DNO] / Dt, M sec-1 x 1 mol reaction/2 mol NO, or one half x listed rates
So the reaction rates for Expts 1, 2 and 3 are 0.0101, 0.0401, 0.0204 M sec-1
(d) Write out the rate law and determine the value of the rate constant.

Rate =  k [NO]2[O2]
From Expt 1:    

rate = 0.0101 M sec-1= k x (0.0125 M)2 (0.0183M)
so k = 3.53 x 103 M-2 sec-1
Likewise, Expt 2 and 3 gives k = 3.51 x 103 M-2 sec-1 and 3.54 x 103 M-2 sec-1
average k = 3.53 x 103 M-2 sec-1
(e)  If the reaction were carried out with [NO(g)]= [O2(g)]= 0.0200 M,
  What would be the observed rate of disappearance of nitric oxide?

rate = = 3.53 x 103 M-2 sec-1 x (0.0200 M)2 (0.0200 M) = 2.82 x 10-2 M sec-1
