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Section B
Answer any SIX questions (6 x 5 = 30 Marks)

1. Calculate A max values for following organic compounds using Woodward-Fieser
rules:

a) bj

HsCH,CO

2. Distinguish the following pairs using IR spectroscopy.

0 0
i) ©)L CH3 and ©)'L<:|
I [ﬁ}zﬂ and Er:s\FD

i) CH3NH, and (CHa);N

Explain the simplification of complex NMR spectra using chemical shift reagents.

Explain the principle and applications of DEPT spectra with suitable example.

[llustrate Mc-Lafferty rearrangement with examples.
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Describe Méssbauer spectra of Fe?™ and Fe?" complexes. How does oxidation
state affect the isomer shift?

7. lllustrate hyperfine structure of organic free radicals observed in ESR spectra.
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10.

11.

12.

13.

Explain the principle and applications of NQR spectroscopy with a diagram of
nuclear energy level splitting.

Section C

| - Answer any TWO questions (2 x 10 = 20 Marks)

Explain the effect of ring size, conjugation and hydrogen bonding on vibrational
frequencies with appropriate examples.

i) Discuss various factors influencing chemical shift values.
ii) Describe nuclear Overhauser effect and give its applications.

Discuss the rules that govern mass spectral fragmentation and various peaks
observed in mass spectrum.

Compare ESR and NQR spectroscopy in terms of principle, nuclei and spectral
interpretation.

Il - Compulsory question (1 x 10 = 10 Marks)

i) Deduce the structure of an organic compound with a molecular formula C7 HsO
shows a band in the region 3200 — 3550 ¢m~1 in IR spectrum and three 'H nmr
signals: 0 2.43 (singlet, 1H); § 4.58 (singlet, 2H); ¢ 7.28 (multiplet, 5H).

ii) Distinguish 2-pentanone and 3-pentanone using mass spectra.

Write the possible fragmentation pattern and show corresponding m/z values.
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