
Problem Set
Chemistry 221

1. Define absorption, absorbance, percent transmission, and transmittance.

2. Define absorptivity and molar absorptivity.

3. Describe radiation sources and detectors for the ultraviolet, visible, and infrared regions of the spectrum.

4. Describe the principles of fluorescence. Why is fluorenscence generally more sensitive than absorption mea-
surements?

5. Express the wavelength 2500 Åin micrometers and nanometers.

6. The most widely used wavelength region for infrared analysis is about 2 to 15 µm. Express this range in
angstroms and in wavenumbers.

7. Several spectrophotometers have scales that are read either in absorbance or in percent transmittance. What
would be the absorbance reading at 20% T? At 80% T? What would the transmittance reading be at 0.25
absorbance? At 1.00 absorbance.

8. A 20 ppm solution of a DNA molecule (unknown molecular weight) isolated from Escherichia coli was found
to give an absorbance of 0.80 in a 2 cm cell. Calculate the absorptivity of the molecule.

9. A compound of formula weight 280 absorbed 65.0% of the radiation at a certain wavelength in a 2 cm cell at
a concentration of 15.0 µ g/mL. Calculate its molar absorptivity at the wavelength.

10. Aniline, C6H5NH2, when reacted with picric acid gives a derivative with an absorptivity of 134 cm−1 g−1 L at
359 nm. What would be the absorbance of a 1.00× 10−4M solution of reacted aniline in a 1.00 cm cell?

11. Amines (weak base) form salts with picric acid (trinitrophenol), and all amine picrates exhibit an absorption
maximum at 359 nm with a molar absorptivity of 1.25×104. A 0.200 g sample of aniline, C6H5NH2, is dissolved
in 500 mL water. A 25.0 mL aliquot is reacted with picric acid in a 250 mL volumetric flask and diluted to
volume. A 10.0 mL aliquot of this is diluted to 100 mL and the absorbance read at 359 nm in a 1 cm cell. If
the absorbance is 0.425, what is the percent purity of the aniline?

12. Compounds A and B absorb in the ultraviolet region. A exhibits an absorption maximum at 267 nm (a = 157)
and a tailing shoulder at 312 nm (a = 12.6). B has an absorption maximum at 312 nm (a = 186) and does not
absorb at 267 nm. A solution containing the two compounds exhibits absorbances (using a 1 cm cell) of 0.726
and 0.544 at 267 and 312 nm, respectively. What are the concentrations of A and B in mg/L?

13. The quinine in an antimalarial tablet was dissolved in sufficient 0.10 M HCl to give 500 mL of solution. A 15.00
mL aliquot was then diluted to 100.0 mL with the acid. The fluorescent intensity for the diluted sample at
347.5 nm provided a reading of 288 on an arbitrary scale. A standard 100 ppm quinine solution registered 180
when measured under conditions identical to those for the diluted sample. Calculate the milligrams of quinine
in the tablet.
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[5] 0.25 µm, 250 nm.

[6] 20,000 - 150,000 Å, 5,000 - 670 cm−1.

[7] 0.70 A, 0.10 A, 0.56 T, 0.10 T

[8] a = 20

[9] 4.25× 103 cm−1 mol−1 L.

[10] A = 1.25

[11] 79.0%

[12] 2.61 mg/L

[13] 533 mg quinine/tablet.
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