HOMEWORK 6  2001 summer 09  NAME……answers………………………………………………………..

1. State the selection rule for infrared-active molecules.  Also, give an example of a molecule that is IR-active and identify an IR-active bond in the molecule, as well as where one would find its transition (what frequency?).

The IR transition follows dipole selection rules. No atoms. If a molecule has a dipole it will have IR transition. Molecules like H2O ,  CO, HCl Molecules like H2, N2 , O2 do not have dipoles 
The quantum mechanical selection rule  is based on the change of vibrational quantum number is for +- 1.
2. Discuss the effects of bond strength and reduced mass on the frequency of an IR transition. That is, how does the frequency depend on these parameters?

See PChem. Bond strength is proportional to k or f vibrational constant, frequency is proportional to f^1/2. It is inversely proportional to mass, frequency is (1/reduced mass)^1/2. This proportionality is more complex for more than diatomics.
3. Why is it that high-quality (low noise/high signal) data is routinely obtained with a single-beam FTIR instrument?

The advantage is from FT of the whole spectra (see p 446 textbook)
4. Explain why it is that one must ensure that solvents and analytes are dry before their use in IR spectrometry experiments. There are multiple reasons. For example, what happens to the sample container and how does that influence the quality of the data, both from a signal/noise/background point of view and a chemical point of view?

1) Salts , which are used for sample holding, are sensitive to water 
    2) water absorbs and will interfere with the spectrum
5. Discuss whether IR spectrometry is a quantitative or qualitative technique (or both, and if both, when is this the case?).

Both, in organic chemistry mostly for qualitative in analytical also for quantitative analysis
