CHEM 515

Homework

Set # 1

(Due November 9, 2008)

---------------------------------------------------------------------------------------------------------
1- Suggest two ways that can be used to reduce spectral line broadening due to the Doppler’s effect.
2- Show that the radiation energy density, 
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, given by the Planck distribution law for blackbody radiation has the unit of energy per unit volume.
3- When an excited nucleus decays, it emits a 
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- ray. The lifetime of an excited state of a nucleus is of the order of 10-12 s. What is the uncertainty in the energy of the 
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- ray produced? 
4- List values of cm-1, Hz, cm, μ (micron), mμ, nm, Å, e.v. (electron volt) and kJ/mol equivalent to 1.0 kcal/mol of energy.

5- For a diatomic rigid rotor molecule with two different nuclear masses (m1 and m2), show that:
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where R is the internuclear distance, 

μ is the reduced mass given by: 
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, and
I is the moment of inertia from the center of gravity.

6- Carbon absorbs energy at a wavelength of 150. nm. The total amount of energy emitted by a carbon sample is 1.98×105 J. Calculate the number of carbon atoms present in the sample, assuming that each atom emits one photon.
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