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                 17MPHC20- Molecular spectroscopy

                                                                        Part A                                               10x1=10
                                                               Choose the Correct answer								
1. Which of the following metal is widely used for SERS investigations?	       CO1  K1
a. Aluminium		     b. Gold		 c. Silver		  d. Lead

2. Gold hydrosol is prepared by reducing HAuCl4 with 			       CO1 K2
a. Sodium borohydride    b. Sodium nitrate	c. Sodium citrate 	  d. Trisodium citrate 

3. The band origin of the Fortrat parabolae is due to the interaction of the axis with 
                                                                                                                     CO2 K2
a. Q parabola		     b. PR parabola	c. PQR parabola	  d. QR barabola

4. Identify the wrong statement:							         CO2 K2
a. Molecules possessing permanent electric dipole moment give pure rotational spectra
b. Change of dipole moment of a molecule gives vibrational spectra
c. Homonuclear diatomic molecules possess permanent dipole moment.
d. Homonuclear diatomic molecules show electronic spectra.

5. The resonance condition for ESR observation is  				         CO3 K2
a. gμB	                 b. 2gμB	             c. gμ		             d. 2gμ

6. Orbital degeneracy of free ion is 						          CO3 K1
a. 2L+1	                 b. 2L-1		c. 2L		             d. L2

7. Which one of the following is an oxygen carrier in blood?			          CO4 K1
a. Haemin	                 b. haeme 	             c. hemoproteins 	d. iron

8. Ground state of the nuclear spin has the quadrupole moment of 		          CO4 K2
a. two 	                 b. one		c. half 		            d. zero

9. Identify the NMR active element:						          CO5 K2
a.  2He4 	                          b. 8O16		c. 16S32  		d. 1H1

10. Deshielding of a nucleus arises due to the contribution of 			          CO5 K3
a. Diamagnetic property  	b. Paramagnetic property  	
c. Ferromagnetic property	d. Solvent
     					





                                                              Part B		                        5 x 4 = 20
Answer Any Five questions
Each answer should not exceed 200 words or one page

11.    List down the advantages of SERS over normal Raman scattering.		   CO1  K1

12.    Outline the various surface selection rules for SERS.				   CO1  K4

 13.    Explain Frank-Condon principle.						    CO2  K1

 14.    Distinguish between v’ and v” progressions.				                CO2  K2

    15.    Calculate the ESR frequency of a free electron in a magnetic field of 2.5T. 
             Given that g=2.0023, μB=9.274x10-24J/T.					        CO3  K3

    16.    Sketch the hyperfine structure of an unpaired electron coupling with two nonequivalent 
          nuclei each of spin l=1/2							        CO3  K3

17.     Explain about nuclear resonance absorption. 				         CO4 K2

18.     Illustrate the use of Mossbauer spectroscopy in corrosion studies.		         CO4 K3

19.    What are the basic requirements of a NMR spectrometer?			         CO5 K1

20.    Summarize the NMR imaging technique. 					         CO5 K5


						Part C                                             3 x 10 = 30
Answer Any Three questions        
Each answer should not exceed 600 words or three pages


  21.   Describe the enhancement mechanisms for SERS phenomenon. 		   CO1  K1

 22.    Discuss the applications of SERS.						   CO1 K2

 23.    Analyze the vibrational band systems using Deslandres table.		       CO2  K4
	
24.    Establish rotational fine structure of electronic-vibration spectra.		      CO2  K3

 25.    Describe the working of ESR spectrometer.					       CO3  K2
	
26.     How will you interpret the information obtained from photoelectron spectra? Explain.
											       CO3  K3
	
27.     Discuss the working of Mossbauer spectrometer.				       CO4  K2	

28.     Discuss about isomer shift on the Mossbauer spectrum. 			       CO4  K2

29.     Derive Bloch equations.                           					       CO5 K2

30.     Discuss about (i) chemical shift (ii) relaxation process.			       CO5 K2
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