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     17MCHC12 Spectroscopy I

                                                                         PART A                                       10 x 1 = 10       

Choose the Correct Answer

1. UV absorption maximum (in nm) of cyclohexadiene is
     a. 253

b. 263

              c. 248

       d. 238
2. UV absorption maximum (in nm) of biacetyl is
     a. 275

b. 450

              c. both a & b
       d. 324
3. Vicinal coupling constant is maximum with the dihedral angle of (degree) 
     a. 180

b. 0

              c. 90

       d. 60
4. The Chemical shift in ppm (δ) for a proton that has resonance at 282 Hz downfield from 

    TMS on a Spectrometer that operates at 200 MHz. 
a. 2.82

b. 1.41

    c. 7.18

       d. 8.59
5. Which of the following carbon chemical shift values in ppm (δ) is useful to distinguish 
    between acetone and dimethyl ether 
     a. 200

b. 140

             c. 20
                d.120
6. Which of the following carbons will not appear in DEPT-135 spectra?
     a. CH3

b. CH2

             c. CH

      d. C
7. Which of the following ions are not expected to be studied by ESR spectroscopy? 
     a. Cs+

b. Mg2+
             c. Al3+

      d. all the above
8. The ESR spectrum of [NO(SO3)2]2- in chloroform gives
     a. singlet

b. doublet
             c. triplet
                d. quartet
9. More accurate determination of structure of a crystal can be done using


     a. UV spectroscopy
                       b. IR spectroscopy

     c. X-Ray diffraction study
             d. NMR spectroscopy
10. The most significant factor in X-ray crystallography is 

      a. S

b. R

             c. hkl

      d. d




                 Part B                                  
       5 X 6=30
Answer ALL questions
Each answer should not exceed 400 words or two pages
11.a. How do you differentiate between geometrical and positional isomers using UV spectra? 
(or)
11.b. Discuss the different types of transition and their order of energy in UV spectroscopy.
12.a. An organic compound with molecular formula C8H8O gives the following spectral data:

        IR (cm-1): 3042(m), 2941(w), 2862(w), 1722(s), 1605 (m)

            1HNMR (δ, ppm): 7.28(m, 5H), 2.8(d, 2H), 9.78(t, 1H).  Identify the structure.

(or)

12.b. An organic compound (molecular formula: C9H10O2) exhibits the following spectral data:

         IR (cm-1): 3032, 2965, 1745

             1HNMR (δ, ppm): 1.96(s, 3H), 5.00(s, 2H), 7.22(s, 5H). Deduce the structure of the 
         compound.
13.a. (i) The NMR signals due to 13C is very weak when compared to 1H. Give reasons.   [2+4]

        (ii) 13C NMR spectrum of CDCl3 gives triplet where as acetone-d6 gives septet.
             Account for the observation.

(or)
13.b. Describe DEPT spectra and give its uses.

14.a. Explain the origin of  Krammer’s degeneracy 
(or)

14.b. How is ESR spectra useful in Food analysis?
 15.a. How do you identify the lattice types in X-ray crystallography?
(or)
15.b. Derive Bragg’s equation.





         Part C                                            5 x 12=60
Answer ALL questions
Each answer should not exceed 800 words or four pages

16.a. Discuss the effect of solvents on electronic transitions
(or)
16.b. Illustrate Woodward-Fieser rules for any two systems with two examples each.





17.a. (i) Explain the theory of spin-spin splitting with any two examples.


[9+3]
        (ii) Analyze the advantages of  FT-NMR spectrum over the conventional one.

(or)
17.b. (i) Explain Double resonance in 1H NMR spectra. Give its applications.

[6+6]
        (ii) In the 1H NMR spectra, ethylene protons appeared at higher chemical shift values
             (δ, ppm) compared to acetylene protons. Account for the observation.  
18.a. Discuss the theory of COSY 
(or)
18.b. Analyze the theory of NOESY
19.a. Explain hyperfine splitting in ESR spectroscopy.  
(or)
19.b. Analyze the ESR spectra of any four systems.
20.a. Inspect the rotating crystal method for the determination of structure of a crystal.
(or)
20.b. Analyze the basic principles of neutron diffraction and give its applications. Give any 
        three of its advantage over the X-ray diffraction study.
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