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Intermolecular Forces and Properties
3.11 Spectroscopy and the Electromagnetic Spectrum
3.13 Beer-Lambert Law
Worksheet

What factors are necessary m order to cause an electron transition during an
ultraviolet'visual (UV/Vis) spectroscopy experiment?

Use the UV/Vis spectra below to determine which wavelength of light is
experiencing the highest degree of absorbance by the molecules in the sample
under investigation.
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Explain what happens within the structure of a molecule during an
ultraviolet/visual (UV/Vis) spectroscopy experiment.

Would 1t be possible to conduct an UV/Vis spectroscopy experiment on a sample
of the compound below? Justify your answer

.

H-E=C=$-QH
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Would 1t be possible to conduct an UV/Vis spectroscopy experiment on a solution
contaiming a colored compound? Justify your answer.

Would 1t be possible to conduct an UV/Vis spectroscopy experiment on a solution
containing a colorless compound? Justify your answer.

A UV/Vis spectrometer was used to determuine the concentration of an unknown
colored compound in solution. The cuvette had a path length of 1.00 cm and the
molar absorptivity was found to be 0.296 M 'em™. Find the concentration of the
unknown compound 1n solution 1if the absorbance was measured to be 0.314 4.



8) A spectrometer with a 1.00 cm path length cuvette was used to measure the
absorbance of a solution contaiming an unknown colored compound. At 624 nm
the absorbance was measured to be 0.400 4.

a) Use the Beer's Law plot below to find the molar absorptivity of the
solution.
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b) Find the concentration if the absorbance was 0.684 4.

9) Explain how absorption of electromagnetic radiation occurs in infrared (IR)
spectroscopy experiments.

10)If you were to design an experiment to determine the differences between some of
the energy levels in a pure sample of a molecular compound, would vou choose to
use an infrared (IR) spectrometer or an ultraviolet/visual (UV/Vis) spectrometer?
Justify your answer.

11)If you were to design an experiment to determine the different types of atoms and
bonds that make up a pure sample of an unknown compound. would you choose
to use an mfrared (IR) spectrometer or an ultraviolet/visual (UV/Vis)
spectrometer? Justify your answer.

12)If you were to design an experiment to identify an unknown compound. would
you choose to use an infrared (IR) spectrometer or an ultraviolet/visual (UV/Vis)
spectrometer? Justify your answer.

13)If you were to design an experiment to find the concentration of a compound in
solution, would you choose to use an infrared (IR) spectrometer or an
ultraviclet'visual (UV/Vis) spectrometer? Justify your answer.



