
Instrumental Analysis  CHEM 4100  Fall 2007 Exam 1             Name________________ 
Infrared spectroscopy 

!
1. (20 points)  Fully describe how a Michelson interferometer is used in an  FTIR 

instrument.  Express your answer in complete sentences organized into 
paragraph form. Use drawings when appropriate, and be sure to label everything 
clearly.  You can use the back of this page, if needed. 

Some equations:	

E = hν                                     F = -ky	

ν = 1/λ                                    νM  = (1/2π)(k/µ)1/2	


Δν = 1/δ      ν=wavenumber	

P(δ) = 1/2 P(ν)cos2πƒt	

ƒ= 2vM c       ƒ= frequency of interferogram, νM = frequency of the radiation	




!!
2. (5 points)  What is diffuse reflectance?  How does it work?  How does it differ 

from using salt plates to obtain spectra.  Does the data follow Beer’s law?  Why 
or why not? !!!!!!!!!!!!!!!!!!!!!

3. (5 points) What length of a mirror drive in a Michelson interferometer is required 
to produce resolution that will separate IR peaks at 2.50 µm and 2.51µm? !!!!!!!!!!!!!!!!!!!!!!!!!!

4. (5 points) Usiing what you have learned about Beer’s Law, explain why the C-O 



stretch for a carbonyl is always more intense than the C-H stretch for an alkane. !!!!!!!!!!!!!!!!!!!!
5. (10 points) The following molecular stretches may or may not be IR active.  

Place the IR active stretches in order of increasing wavenumber.  The stretch 
with the highest wavenumber should be on the right.   For the stretches that are 
not IR active, briefly state why. !

!  !!!!!!!
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6.  (5 points)  For the following spectrum, identify each stretch or bend that has a 
line and an arrow pointing to it. 

a. Write the type of stretch or bend on each line.  
b. List the functional groups present in the molecule.  	



