Chemistry 4130C

Instrumental Methods of Analysis

Fall, 2010
Problems (Midterm #2)

1.
Calculate the velocity, frequency, wavelength, and wavenumber of the sodium D line

( = 589 nm) as light from this source passes through a material whose refractive index is n = 1.43.

2.
What is the wavelength of a photon that has three times as much energy as that of a photon whose wavelength is 500 nm?

3.
From the typical spectral frequencies for optical, IR, ESR, and NMR given in class, compute E = h, and then use the Boltzmann equation to determine the relative populations of particles in the ground and excited state for each type of spectroscopy.  This calculation should show why optical power absorption is so much stronger than that for ESR or NMR, and why ESR signals are stronger than NMR signals.

4.  Convert the following absorbance data into percent transmittance:


(a) 0.375;  (b) 1.325;  (c)  0.012.

5.
Convert the following percent transmittance data into absorbance:


(a) 33.6;  (b) 92.1;  (c) 1.75.

6. For Na+ and Mg+ ions, compare the ratios of the number of particles in the 3p excited state to the number in the ground state (Na transition wavelength = 589.3 nm; Mg transition wavelength = 457.1 nm) in


(a) a natural gas/air flame (2100 K)


(b) a hydrogen/oxygen flame (2900 K)


(c) an inductively coupled plasma source (6000 K)













