Chem 1B Test 5
April 28, 2006

Show work for credit.
Atkins & Jones p 640 13.15
1. The following kinetic data were obtained for the reaction A(g) + 2B(g) ( product:
Experiment #
[A]o
[B]o
Initial Rate (mol.L-1.s-1)


1

0.60
0.30

12.6


2

0.20
0.30

  1.4



3

0.60
0.10

  4.2


4

0.17
0.25

   ??
a. What is the order with respect to each reactant?  And what is the overall order of the reaction?

b. Write the rate law for the reaction.

c. From the data, determine the value of the rate constant.

d. Use the data to predict the reaction rate for experiment #4.

A&J 13.31
2. The following data were collected for the reaction 2 N2O5(g) ( 4 NO2(g) + O2(g) at 25oC.
Time, s

[N2O5], 10-3 mol/L


         0


2.15


  4,000


1.88



  8,000


1.64



12,000


1.43



16,000


1.25

a. Plot the data in an appropriate fashion to determine the reaction order.

b. Write the rate law.

c. From the graph determine the rate constant.

d. Does N2O5 have a half life that makes sense?  If so, determine the half life.
Mahan & Myers p 489 9.11

3. The reaction:  I- + OCl- ( Cl- + OI- follows the rate law d[OI-]/dt = k’[I-][OCl-], but k’ proves to be a function of hydroxide ion concentration.
a. For hydroxide concentrations of 1.00M, 0.50M, and 0.25M, k’ = 61, 120, and 230 M-1S-1 respectively.  What is the order of the reaction with respect to OH- ?

b. Show that the following mechanism is consistent with the rate law found in the previous problem:

OCl-  + H2O  (( HOCl + OH-  

fast equilibrium (K)

HOCl  +  I-  ( HOI + Cl-  

slow (k2)

HOI  +  OH-  (  H2O  +  l-

fast

What numerical value do you obtain for the value k2K ?

Brown & Lemay p622

4. The following mechanism has been proposed for the gas phase reaction of H2 with ICl:

H2(g) + ICl(g) ( HI(g) + HCl(g)   slow

HI(g) + ICl(g) ( I2(g) + HCl(g)  fast

a. Write a balanced equation for the overall reaction.

b. Identify any intermediates in the mechanism.

c. Write rate laws for each elementary reaction in the mechanism.

d. If the first step is slow and the second step is fast, what rate law do you expect for the whole reaction?

e. Justify your proposed rate law mathematically using the steady state approximation.

A&J p821
5. When uranium-235 nuclei are bombarded with neutrons, they can split apart in many ways (like glass balls that shatter into pieces of many different sizes).  In one possible process, uranium-235 splits into barium-142 and krypton-92:  

[image: image1.wmf]n

Kr

Ba

n

U

1

0

92

36

142

56

1

0

235

92

2

+

+

¾

®

¾

+


The masses of the particles are:

muranium-235  =  235.04 amu

mbarium-142    = 141.92 amu

mkrypton-92     =   91.92 amu

mneutron        =  1.0087 amu

Calculate the energy (in joules and kilojoules) released when 1.0 g of uranium-235 undergoes this fission reaction.
_1208179549.unknown

