IB CHEMISTRY



NAME __________________________________

Quiz -- Kinetics

DIRECTIONS:  Answer the following on a separate sheet of paper.   It is practice.

While I am allowing you to work with a partner, I really think that it is better that you don’t compare your work until you at least attempt the problem yourself.
1.
At 40( C    HzO2  (aq)  will decompose according to the following reaction:



2H2O2 (aq) (  2H2O(l) + O2 (g)

The following data were collected for concentration of the peroxide at various times.



Times in seconds



[H2O2 ] Molarity




0





1.000

2.16 x 104




  .500

4.32 x 104



     
  .250

a.    Calculate the average rate of decomposition of the peroxide between 0 seconds and
 2.16 
x 10​4  seconds.  Use this rate to calculate the rate of production of O2 .

b.   What are these rates for the time period between 2.16 x 104 and 4.32 x 104 ?

2.
Use the given data for the hypothetical reaction:
2A + B (  products


to determine the rate law and to determine the rate constant at 30 (C.


Estimate the rate change for Trial 3 if the reaction was done at 50 °C



Reaction #

[A]

[B]

Initial rate (mole/L s)




1

.1

.1

3 x 10-2



2

.1

.3

3 x 10-2



3

.2

.3

6 x 10-2
3.
The following hypothetical reaction was performed:  A + 2B + C + 4D ( products

Determine the rate law and the rate constant for the following data collected at 20( C

reaction #
[A]

[B]

[C]

[D]
Initial rate (mole/L second)


1
.25

.30

.60

.15

7.2   x 10-5

2
.75

.30

.60

.15

2.17 x 10-4

3
.25

.30

.20

.15

7.2   x 10-5

4
.75

.30

.60

.45

6.51 x 10-4

5
.75

.44

.60

.15

4.67 x 10-4
4.
Determine the rate constant and the half life for the data pertaining to the 


combustion of phosphine (PH3).








4 PH3  + 3 O2 ( P + 6 H2O



rxn # 1 
[ PH3 ]

Rate (mole/ L second)



1

.18



2.4 x 10-3   (.0024)



2

.54



7.2 x 10-3   (.0072)



3
          1.08



1.4 x  10-2   (.014 )

5.
Write the rate laws for the following proposed mechanisms for the decomposition 
of Ibr to I2 and Br2 .
a.

IBr  ( I + Br

(fast)



IBr + Br ( I + Br2
(slow)



I + I ( I2


(fast)

b.

IBr  ( I + Br

(slow)



I + IBr (  I2 + Br

(fast)



Br + Br ( Br​​2

(fast)

c.

IBr + IBr ( I2Br +1  + Br ‑1   
(fast)



I2Br +1 ( Br -1 + I2

(slow)



Br -1 + Br -1
( Br​​2

(fast)

d.

IBr + IBr ( I2 + Br2 
(one step)

6.
The decomposition of NOCl is a 2nd order reaction with k= 4 x 10-8 L/ mole second


Given an initial concentration of .5 M ,  what is the half life ?  How much is left 

after 1x 108 seconds ?  What is the half life for an initial concentration of .25 M ?

7.
IBr decomposes to form I2 and Br2 .   A plot of 1/[IBr] v. Time gave a straight line.  
Write 
the general rate law for the reaction.

8.
The rate of a reaction increases 2.21 times as the temperature changes from 

70( C to 80( C.  Calculate the activation energy.  Do this one last.
9.
The activation energy for the decomposition of HI to H2 and I2  is 186 kJ/mole.  The
rate constant at 555 K is  3.52 x 10-7 L/mole second.  





What is the rate constant at 645 K ?

10.
Which of the following mechanisms are consistent with the observed rate law,

R = k [H2O2] [I -] [H3O ​+ ] for the rxn H2O2  + 3 I -1 +  2 H3O​+1 ( 2 H2O +  I3-1    

If any are not, write a rate equation that is consistent with the mechanism.

a.
H3O​+1  + I -1 (  HI  + H2O   

(fast)


H2O2 + HI ( H2O + HOI

(slow)


HOI + H3O​+1  + I-1 (  2 H2O  + I2 
(fast)


I -1 + I2 (  I3 -1



(fast)

b.
H3O+1 ​  + H2O2 ( H3O2 +1  + H2O 
(fast)


H3O2 +1 + I-1 ( H2O +  HOI

(slow)


HOI + H3O+1 + I-1 (  2 H2O + I2
(fast)


I2 + I-1 ( I3-1



(fast)

c.
 H2O2 + I-1 ( H2O + OH-1

(slow)


H3O+1 + I-1 ( H2O + HI


(fast)


H3O​+ + OI-1 + HI ( 2 H2O + I2
(fast)


I2 + I-1 ( I3-1



(fast)

11.
Which of the following rate laws is consistent with the proposed mechanism 

for the reaction:





3ClO-1 (  ClO3-1 + 2 Cl-1


(fast)





ClO-1  + ClO-1 (  ClO2-1 + Cl-1

(slow)





ClO-1 + ClO2-1 (  ClO3- 1 + Cl-1

(fast)


a.

Rate =  k [ClO] [ClO2-1]

b.

Rate =  k [ClO-1]3
c.

Rate =  k [ClO-1]2 [ClO2-1]

d.

Rate =  k [ClO-1]2
