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PART A — (10 × 1 = 10 marks)  

Answer ALL questions. 

 Choose the correct answer : 

1. y¯ _ÇØ] {Ó©õø»°À |øhö£Ö® Cøh÷¯  

 (A) UV ©ØÖ® IR 

 (B) IR ©ØÖ® ¦»¨£k® 

 (C) ~snø» ©ØÖ® IR    

 (D) IR ©ØÖ® UV 
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 Pure-rotational spectrum takes place between 

 (a) UV and IR  

 (b) IR and Visible 

 (c) Microwave and for IR 

 (d) IR and UV 

2. Aø» Gsoß A»S Gß£x 

 (A) metre  (B) km 

 (C) cm-1   (D) mm 

 The unit of Wave number is 

 (a) metre  (b) km 

 (c) cm-1   (d) mm 

3. £SvUS A¨£õÀ ]Á¨¦ •øÚ Áøμ 400 μ  GßÖ 

AøÇ¨£x 

 (A) UV {Ó©õø»    

 (B) IR {Ó©õø» 

 (C) `›¯ {Ó©õø»    

 (D) NMR {Ó©õø» 
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 Region beyond red end upto 400 μ  is called 

 (a) UV Spectrum (b) IR Spectrum 

 (c) Solar Spectrum (d) NMR Spectrum 

4. IR PvºPÎß uø»ø© Psk¤i¨¦PÒ 

 (A) öuº÷©õø£À  

 (B) ÷£õ÷»õ «mhº 

 (C) ÷μi÷¯õ ø©U÷μõ«mhº 

 (D) AøÚzx®  

 Chief detectors of IR rays are 

 (a) Thermopiles  

 (b) Polometer 

 (c) Radio micrometers   

 (d) All  

5. APa]Á¨¦ EÔg_uÀ ¤ßÁ¸ÁÚÁØÖÒ 

÷|õUP¨£kÁx 

 (A) N2   (B) O2 

 (C) HCl   (D) C2 
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 Infrared absorption can be observed in which of 
following molecule? 

 (a) N2   (b) O2 

 (c) HCl   (d) C2 

6. Cμõ©ß {Ó©õø» £¯ß£kÁx 

 (A) ‰»UTÖ Aø©¨ø£ Psk¤iUP     

 (B) E÷»õP[PÒ £s¦PÒ 

 (C) ÷Áv°¯À Cμõ\õ¯Ú B´Ä ö\´uÀ    

 (D) AøÚzx® 

 Raman spectrum is used to 

 (a) find the molecular structure 

 (b) properties of metals 

 (c) analyse the chemical constitution    

 (d) all 

7. Cμõ©ß ©õØÓ® \õº¢x C¸UPõx 

 (A) JÎ°ß Ãa_ 

 (B) £kPvº JÎ°ß AvºöÁs  

 (C) Cμsk® (A), (B)    

 (D) EÔg_uÀ 
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 Raman shift does not depend upon 

 (a) Amplitude of light     

 (b) Frequency of incident light 

 (c) Both (a) and (b)    

 (d) Absorption 

8. {μ¢uμ ªß C¸•øÚ v¸¨¦zvÓß ö£ØÓ 

‰»UTÖPÒ u¸Áx 

 (A) AvºÂ¯À {Ó©õø»  

 (B) _ÇØ] {Ó©õø»  

 (C) AvºÄ&_ÇØ] {Ó©õø»     

 (D) J¸ ÂøÍÄªÀø» 

 Molecules possessing permanent electric dipole 

movement gives 

 (a) Vibrational spectra 

 (b) Rotational spectra  

 (c) Vibration-rotation spectra     

 (d) No effect 
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9. G»Umμõß&AvºÄ ö£¯ºÂÀ R&¤›÷Áõk 

öuõhº¦øh¯ ΔJ ©v¨¦ 

 (A) –1   (B) +1 

 (C) 2   (D) –2 

 ΔJ value corresponding to R-branch in electronic 

vibration transition is 

 (a) –1   (b) +1 

 (c) 2   (d) –2 

10. APa]Á¨¦ {Ó©õø»©õÛ°À ö|ºßìm CøÇ 

ö£ØÔ¸¨£x 

 (A) C¸®¦   

 (B) uõªμ® 

 (C) h[Uìhß  

 (D) A§ºÁ ¦Â BUøékPÒ 

 Nernst filament in IR spectrometer contain 

 (a) Iron   (b) Copper 

 (c) Tungsten (d) Rare 
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PART B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 250 words. 

11. (A) {Ó©õø» Á›PÎß AhºzvPøÍ ÂÁ›. 

  Describe the Intensities of  Spectral Lines. 

Or 

 (B) ~snø» {Ó©õø»ø¯ £hzxhß ÂÍUSP. 

  Explain the microwave spectrometer with a 

diagram. 

12. (A) Dμq ‰»UTÔß ^μõÚ Aø»°¯ØÔ £ØÔ 

ÂÍUSP. 

  Explain diatomic molecule as a harmonic 

oscillator. 

Or 

 (B) IR {Ó©õø»°ß Põº£ß ÷©õÚõUø\k £ØÔ 

ÂÁ›. 

  Discuss IR spectrum of Carbon Monoxide. 
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13. (A) Cμõ©ß ÂøÍÂÀ EÒÍ AvºÄ ÂøÍøÁ 
£ØÔ GÊxP. 

  Write the effect of vibration in Raman effect. 

Or 

 (B) £μì£μ Â»US Âvø¯ TÔ ÂÍUSP. 

  State and explain Rule of mutual exclusion. 

14. (A) Dμq ‰»UTÔß ªßÚq ©õØÓ® £ØÔ 
ÂÁ›. 

  Describe the Electronic transition in a 
diatomic molecule. 

Or 

 (B) ªßÚq {Ó©õø»°ß AvºÄ •μhõÚ 
Aø©¨ø£ £ØÔ ÂÍUSP. 

  Explain vibrational coarse structure of 
electronic spectra. 

15. (A) IR {Ó©õø»°ß Jzu {Ó©õUQø¯ £ØÔ 
ÂÁ›. 

  Describe the Monochromators in IR 
Spectrometer. 

Or 

 (B) Jzu ¤®£ APa]Á¨¦ {Ó©õø»°ß 
SøÓ£õkPøÍ Áøμ¯Ö. 

  Outline the disadvantages of single beam 
Infrared Spectrometer. 
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PART C — (5 × 8 = 40 marks)  

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 600 words. 

16. (A) Dμq ‰»UTÔß vh©õÚ _ÇØ]ø¯ £ØÔ 

ÂÍUSP. 

  Explain the Diatomic molecule as a Rigid 
rotator. 

Or 

 (B) \©a^º ©ØÖ® \©a^μØÓ ÷©À ‰»UTÖPÒ 
£ØÔ ÂÍUSP. 

  Explain symmetric and asymmetric top 
molecules. 

17. (A) APa]Á¨¦ EÔg_uÀ {Ó©õø»°ß 
÷Põm£õk £ØÔ ÂÍUSP. 

  Explain the theory of Infrared Absorption 
Spectroscopy. 

Or 

 (B) £» Aq ‰»UTÖPÎß AvºøÁ £ØÔ 
ÂÁõv.  

  Discuss the vibration of polyatomic 
molecules. 
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18. (A) Cμõ©ß {Ó©õø»°ß \©a^μõÚ ÷©À 

‰»UTÖPÒ £ØÔ ÂÍUSP. 

  Explain Raman Spectrum of symmetric top 

molecules. 

Or 

 (B) AvP£i¯õÚ \õ¯À ©ØÖ® ÷\ºøPø¯ Eøh¯ 

AvºÄPÒ £ØÔ ÂÍUSP. 

  Explain the overtone and combinational 

vibrations. 

19. (A) Born-Oppenheimer \›¯õÚ Po¨¦ EÒÍ 

ªßÚq {Ó©õø» £ØÔ ÂÍUSP. 

  Explain Born-Oppenheimer approximation 

in electronic spectroscopy. 

Or 

 (B) •ß Tmh¨¤›øP ÷Põm£õk £ØÔ ÂÁõv. 

  Discuss the theory of predissociation. 
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20. (A) IR {Ó©õø» EÒÍ ©õv› ö\ÀPÒ ©ØÖ® 

Psk¤i¨¦PÒ £ØÔ ÂÍUSP. 

  Explain the sample cells and detectors in IR 

spectrometer. 

Or 

 (B) C¸¤®£ APa]Á¨¦ {Ó©õø»ø¯ £hzxhß 

ÂÍUSP. 

  With a diagram explain Double Beam 

Infrared Spectrometer. 

——————— 

 


