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Stretch: change in bond length
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Bend: change in bond angle
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Example:

Calculate the approximate wavenumber and wavelength of the fundamental
absorption peak due to the stretching vibration of a carbonyl group C=0.
Solution

Massof Gis mt = 12x 103 kg/mol /6 x 105 atomimol 7 & ~2sll 5%

=2x 102k Y el
Mass of O s m2 = 16 x 102/6 x 10 = 2.7 x 10%kg "%
And the reduced mass u is given by: =

mm:
p=—— =(2x10%)x(27x10%)/(2+2.7)x 10% | ./

=

=1.1x10%kg

As noted earlier, the force constant for the typical double bond is about 1 x
10°N/m. subs(v(ullnalhlslva\‘l%znd uinto 7w —w

) /. &
— == sx0t = =16x10cm! < 3@
27c\u Vo — =

And the stretching band is found experimentally to be in the region of 1600
to 1800 cm?

wavenumber = T, =
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Calculate the Expected Vibrational Modes

Which vibrations appear in IRS
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