uiz eek: Sept. 12 -Sept.
Quiz #3 Week: S 12 -S 14
Name Chemistry 331

Equations:
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Electron mass = 9.1 x 10™! kg, electron charge = 1.62 x 10™"? Coulomb
1 Debye =3.33 x 107" Cm

1. A fluorescent dye has an observed lifetime of 9 ns. The quantum yield for
fluorescence is 90%. Determine the fluorescent rate constant and the rate
constant for competing non-radiative decay processes. (8 points)

Solution: The observed rate constant is kops = 1/Tops = 1/9 X 10°s=1.1x10%s™"
The quantum yield is

_ ke ke

kf + knr kuhs
k,=®k,,=0911x10°s")=1x10"s"
Ky=kopy—k,=1.1x10°s'=1x10°s'=1x10" 5"

The fluorescent rate constant is k=

The non-radiative decay rate is ky, =

2. Calculate the dipole moment of acetone. Electronic structure calculations show
that this dipole moment corresponds to the displacement of 0.5 of an electron
charge by 1.2 Angstroms. Please give your answer in Debye. (6 points)

w=ezd =(1.62x 10 °C)(1.2 x 10" m)(0.5)
Solution:  =9.72x 10 *° Cm(1 Debye /3.33 x 10> Cm)
=291D

The dipole moment is

3. Which of the following molecules has a pure rotational spectrum? Circle the
molecules that DO have a pure rotational spectrum (6 points).

NHs, CHi, O, HF, C¢Hg, COz N, CO



