AP Institute

Kinetics Problem Set – Answer Set

1.   D

compare trials # I & III – conc. Of B doubles & rate doubles – 1st order in B



compare II & III  - conc. of A doubles, but rate stays the same – zero order in A


             (often helps to cancel out data for reactants that are zero order – simplifies things)



compare #IV vs. I  - conc. of C quadruples and rate quadruples – 1st order in C



Rate = k[A]o[B][C]    or Rate = k[B][C]



Can use the data in any trial to determine the value of k



For trial #1    2.0 x 10-2 M/min  =  k[0.100][0.100]

k = 2.0 M-1.min-1
2.   D

Based on stoichiometry:  for every 3 moles of C, one mole of X is formed.



In Exp. III,  (4.0 x 10-2 M of X ) x  (3 moles of C / 1 mole of X)   = 0.12 M
3.   E

A) True, based on the data

B) True, because for every 10o increase in temperature, the rate approximately doubles.

     This is due to the fact that the value of k increases.



C) True, since its 1st order in both B and C.



D) True, since n(gas) = -1, less moles of gas are formed so entropy decreases.

E) False, an intermediate would not involve A since it takes part in the reaction in some step after the rate-determining step.

4.   A

1st order since the unit on k has an understood Mo unit.

5.   B

Using the Arrhenius equation

ln( k2 / k1)  =  ( EA / R )[(T2 – T1) / (T2 x T1)]



ln (k373 / 7.33 x 10-7)  =  ( 1.039 x 105 J/mol / 8.314 J/mol.K )[(100 K) / (1.02 x 105 K)]



k373   =  0.157 sec-1
6.   D

compare I and II  - when B increases by 1.5, the rate increases by 1.5  - 1st order in B



so doubling the concentration of B will double the rate of formation of Y.

7.   D

based on the stoichiometry, “Z” forms half as fast as “Y”



80 M/hr of Y   x (1mole of Z / 2 moles of Y)  = 40 M/hr for Z
8.   E

also stoichiometry   15 M/hr in Y x (3 moles of C / 2 moles of Y)  =  22.5 M/hr in C
-2-

9.   D
From question #6, we already know that the reaction is 1st order with respect to B.


compare Exp. III and IV – when C doubles, rate doubles, so its 1st order in C.


compare I and III – we already know that by doubling C, the rate should double, but since the rate is eight times greater, the additional rate change must be due to the change in A, which has doubled.  If doubling A causes a quadrupling effect on the rate, then it is 2nd order in A.
Rate = k[A]2[B][C]
 10.  D

Should do #11 first in order to get the value of k


from #11, the value of k is 1.25 x 106 M-3.hr-1


Could also compare trials; for example, I and IV



RateIV compared to RateI  = [1/2]2[1/2][2]   = RateI x ¼  = 2.5 M/hr


Using the value of k,   Rate = 1.25 x 106 M-3.hr-1[0.050]2[0.01][0.08]  = 2.5 M/hr
11.  A

Using data from trial I,   10 M/hr  = k[0.10]2[0.02][0.04]  =  1.25 x 106 M-3.hr-1 

12. C

in  III, need to find the limiting reagent (which is B)

Initial amount of Z is zero.  When all of B is reacted, 0.01 M of Z is formed.

0.02 M for B  x (1 mole of Z / 2 moles of B )  = 0.01 M
13. E

the 2nd step is the RDS (rate-determining step)

Rate*  = k*[X][C]  since “X” is an intermediate, need to go to previous step and

Substitute for X ,   X = 1 A and 1 B

Then Rate = k[A][B][C]
14. D

activated complex of the reactants

15. B

activation energy for the reaction in the reverse direction

16. A

measure of the heat of reaction 

17. C

activation energy for the reaction in the forward direction

18.  E

decreases the activation energy for both the forward and reverse reaction.
