Chemigtry 545
Spring 2004
Problem Set 2
Due Monday, February 9
Reading assgnment: SFH Chapters 2.1-2.3, 3, and 4.

1. Write and execute a Mathematica program to solve the kinetic equations for the following network:
Kk kp
X® y® zwith the following sets of rate congtants:

A.k;=5st k,=2s?
B.k;=05s? k,=25s?

for t between 0 and 10 seconds, using NDSolve. Have the program plot x(t), y(t) and z(t).
The example on page 101 of Wolfram is helpful.

2. Inthe previous problem, derive the differentid equations for dl the sengtivity coefficients of x(t) and
y(t). Solve and plot these coefficients usng Mathematica. Explain your results.

3. Use Mahematica to solve the rate equations for the reaction H,+Cl, ® 2HCI (See SFH, page 42,
equations 2-138 to 2-141). Assume the following rate congtants:

ko =35x 10" 2T cn/moleculels

ks=7.8x 102 &7 cni/moleculels

ks = 1.46 x 10 ° &% cnimoleculels

ks = 6.3x 10* €T cnf/molecule?/s for M=Ar

For reaction (2-138), assume an absorption coefficient of Cl, a 330 nm is 65 litersmol/cm (base €),
and alaser intensity of 1 mW/cn?. Also assumeinitia conditions of 1 Torr of Hy, 1 Torr of Ch, and
one amosphere of Ar. Assume a constant temperature of 300 K.

Use Mathematica to calculate the concentrations of H,, Cl,, H, Cl, and HCI as functions of time. Plot
your results on severa time scalesin order to reved the different time scales for various processes.

Compare dl of your answers with the steady state solutions.

4. Provethat in alinear least squaresfit of the function y =a + bx, the fitted function passes through the
mean vauesof x and y.



