Homework #4: IR Basics 15 pts total
Chem 6614 Chemical Instrumentation

Due Wed 22 February
Your name: _________________________________________

4.1 Basic IR Effect (5 pts/ 1 pt per completely correct line)

a) The characteristic motion probed by IR methods is the _____________ of molecules

in their ________________electronic state.

b) If a non-linear molecule has N atoms, then the number of possible IR bands=__________

c) The active IR bands occur only when the molecular motion has a _____________ __ or an 

__________________   ______________ (two words)

d) The mid IR range falls between _______________ cm-1 and ___________________cm-1
e) The main motion constituting the diagnostic region are _____________________ 

while the main motion constituting the fingerprint region are __________________

 4.2 IR paraphenalia (6 pts)

a) A dispersive IR relies on a __________________motor to create a spectrum


b) The mechanical heart of an Fourier Transform spectrophotometer is the _________________________
c) What passive piece of the above `heart’ divides up the IR beam ?  __________________________
d) Name  two big advantages of FT over dispersive IR :


(1)
_______________________________________________________________

(2) _______________________________________________________________

e) The primary signal recorded by the FT which is later `transformed’ is the_______________________
f)  What kind of detector (transducer) is resident in Alfred State’s Spectrum 1 FTIR ?_______________
g) Before the invention of a convenient ATR accessory, solid IR samples were prepared in what standard form ? _________________________
h)What is being protected  when we leave the Spectrum 1 FTIR on continuously along with regularly updating the dessicant within the FTIR instrument’s cavity ? __________________________________
4.3  Basic IR band ID (3 pts)

a)
 Most likely vibration associated with a strong, broad peak at 3500 cm-1  __________
b)
The diagnostic …C- H stretch of an alkene lies (circle your choice):

i) just above 3000 cm-1  


ii) just below 3000 cm-1  

iii) right at 3000 cm-1 

 
iv) near 2000 cm-1 as an overtone

c)
Sketch the shape and indicate the  ~ position in cm-1  of the C-H  stretch band for alkanes
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4.4. S/N problem (1 pt)

a)An observed signal-to-noise ratio (S/N) of 1.5 is obtained for a weak FT signal using 50 scans. How many scans would improve the S/N to a value of 15 ? 










