
PROBLEMS

ON

UV SPECTROSCOPY



Mathematical Problems

1. Calculate, in kcalmol-1, the energy associated with a radiation

having wavelength 4000 Å. [Ans. 71.6 kcal mol-1]

2. For a solution of an organic compound in hexane in a 10 cm cell,

the absorbance was found to 2.52. What is the concentration of

the compound? (Given εmax = 14). [Ans. 1.8 x 10-2 mol L-1]



Answer the Questions

1. Detail the chemistry of electronic spectroscopy? Give the various

types of transitions involved in this technique with one example

in each case.

2. Define the following terms with suitable example in each case

(i) Chromophore (ii) Auxochrome (iii) Bathochromic shift

(iv) Hypsochromic shift (v) Hyperchromic effect

(vi) Hypochromic effect

3. What structural features may produce bathochromic or

hypsochromic shift in an organic compound?

4. Explain transition probability.

5. Describe the shift in absorption (n→π*) when a more polar

solvent is used.

6. What is End transition? Why is it so called?



Answer the Questions

7. “A conjugated diene absorbs at a higher wavelength with higher

value of extinction coefficient as compared to a diene in which

double bonds are isolated.” comment on this statement with

examples explaining the chemistry involved.

8. Explain the effect of polar solvents on (i) n→π* and (ii) π→π*

transitions.

9. What types of transitions are involved in α,β-unsaturated carbonyl

compounds? How absorption maximum and intensity are shifted

when carbonyl group is not conjugated? Discuss the effect of

solvent polarity on R- and K-bands.

10. Acetylacetone shows λmax values in water at 274 nm (εmax 2000)

and in isooctane at 272 nm (εmax 12000). Explain the observation.

11. Predict and explain the changes in the shift of λmax in

(i) acidifying aniline and (ii) basifying phenol.



Answer the Questions

12. The following triene on partial hydrogenation gives three products, which are
separated by suitable chromatographic method. How can you identify the
products by the application of Woodward-Fieser rules.

13. How will you identify the following compounds from the given spectral data.

λmax 296 nm, εmax 10700 and λmax 281 nm, εmax 20800?



Answer the Questions

14. The UV spectrum of acetone shows two peaks at λmax 280 nm,

εmax 15 and λmax 190 nm, εmax 900.

(i) Identify the electronic transition for each.

(ii) which one of this is more intense?

(iii) Explain the effect of solvent polarity on these transitions.

15. Mesityl oxide shows λmax (in hexane) 230 nm (εmax 12600) and

329 nm (εmax 41) but λmax (in water) 243 nm (εmax 12000) and

305 nm (εmax 60). Explain the observation.

16. Predict the expected UV spectral change on addition of few drops

of 5% NaOH to a solution of p-cresol in spectral ethanol with

justification.

17. Relate the λmax values (i) 227 & 185 nm and (ii) 324 & 219 nm to

the compounds CH3COCH2CH3 & CH3COCH=CH2. identify the

electronic transitions in each case.



Answer the Questions

18. Identify the type of transition in each of the following compounds:

(i) λmax 290 nm, εmax 17 in Ethanal

(ii) λmax 227 nm, εmax 44 in Acetic anhydride

(iii) λmax 224 nm, εmax 22600 in Penta-1,3-diene

(iv) λmax 214 nm, εmax 15800 in Crotonaldehyde

(v) λmax 282 nm, εmax 450 in Styrene

19. Discuss the following spectral data

PhOH (λmax 210 nm), PhO- (λmax 235 nm)

20. The UV spectrum of acetone shows absorption maxima at 166,
189, and 279 nm. What type of transition is responsible for each of
these bands?

21. Chloromethane, bromomethane and iodomethane show an
absorption maximum at 172, 204, and 258 nm, respectively. What
type of transition is responsible for each band? How can the trend
of absorptions be explained?



Distinguish each pair of molecules by UV Spectroscopy

1. cis-Stilbene and trans-Stilbene

2. Buta-1,3-diene and Butenone

3. p-Cresol and Anisole

4. 2-Nitroaniline and 4-Nitroaniline

5. Phenol and 4-Nitrophenol

6. cis-1, 3, 5-hexatriene and trans-1, 3, 5-hexatriene

7. 2-Nitrophenol and 4-Nitrophenol

8. 2,3-Dimethylbuta-1,3-diene and 2,3-Di-tert-butylbuta-1,3-diene

9.



Explain the following Facts

1. Aniline absorbs at 280 nm (εmax = 8600) but in acidic solution, the
main absorption is seen at 203 nm (εmax = 7500) which is
comparable to benzene.

2. Benzene is colourless but its isomer, fulvene is yellow.

3. The position of absorption of acetone shifts in different solvents.
279 nm (hexane), 272 nm (ethanol) and 264.5 (water).

4. PhMe, Ph2CH2 and Ph3CH have similar UV spectra
(λmax 262 nm).

5. Absorption bands are formed in ultra-violet spectrum instead of
sharp peaks.

6. The wavelength as well as the extinction coefficient increases
with the increase in conjugation in the compound.

7. Homo-annular diene absorbs at 39 nm higher wavelength than
hetero-annular diene.



Explain the following Facts

8. The position of UV absorption maxima of aniline in aqueous

solution are different from those of benzene but are almost

identical with those of benzene in a solution of pH 1.

9. When p-nitrophenol is dissolved in water, a yellow solution results

but when NaOH is added the colour deepens in intensity.

10. A is yellow whereas B is violet


