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PART A — (10  1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. The number of micro states possible for Cr(III) is 

 (a) 45   (b) 90 

 (c) 120   (d) 15 
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2. The PES of N2 was studied with the He resonance 
line at 58.4 nm. The ejected photoelectron energy 
was 5.63 eV. What is the energy of the orbital 
from which this electron is ejected? 

 (a) 35.12 eV  (b) 9.35 eV 

 (c) 15.59 eV  (d) 11.86 eV 

3. A substance when dissolved in water at 10–4 M 
concentration absorbs 10% of an incident radiation 
in a path of 1 cm length. What is the molar 
extinction coefficient? 

 (a) 1000   (b) 10000 

 (c) 437   (d) 100000 

4. Which of the following structural features in a 
molecule may make it fluorescent? 

 (a) The presence of benzene ring 

 (b) Fused ring system 

 (c) Rigidity in the molecule 

 (d) All of the above 

5. The structure of fulleride, K6C60 is 

 (a) Body-centred cubic  

 (b) Face centered cubic 

 (c) Hexagonal 

 (d) None of these 
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6. In the preparation of TaS2 by Chemical Vapour 
Transport method (CVT), the CVT agent used is 

 (a) S2–   (b) I2 

 (c) 
3NO    (d) Cl2 

7. Excitation into the charge transfer bands often 
leads to ––––––––––– reactions. 

 (a) photoracemisation  

 (b) photosubstitution 

 (c) photodissociation 

 (d) photoredox 

8. The reaction,   32
3 Eu][Ru((bpy)*  

  23
3 Eu][Ru((bpy)  is 

 (a) oxidative quenching 

 (b) reductive quenching 

 (c) energy transfer 

 (d) self-exchange reaction 

9. Which of the following complexes are used in 
cancer treatment? 

 (a) Carboplatin 

 (b) Oxaliplatin 

 (c) Satraplatin 

 (d) All of these 
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10. The expected exponent for the O2 in the 
oxygenation (equilibrium) constant equation for 
haemoglobin 

 (a) 4   (b) 2 

 (c) 2.8   (d) 4.8 

PART B — (5  5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) (i) What are charge transfer transitions? 
With suitable examples explain 
different types of charge transfer 
spectra. 

  (ii) How do they differ from d-d 
transitions? 

Or 

 (b) Discuss the photoelectron spectra of the 
following molecules: 

  (i) C(1s) XPS of CCl3CH3 and  

  (ii) N(1s)XPS of NaN3.  

[P.T.O.]
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12. (a) Compare turbidimetry with nephelometry. 
Outline the use of these techniques with an 
example for each. 

Or 

 (b) Discuss the principles and applications of 
atomic absorbance spectroscopy. 

13. (a) Write a note on insertion compounds of 
metal oxides. 

Or 

 (b) Describe fullerenes and fullerides. 

14. (a) What are the different types of excited 
states? Mention types of reactions taking 
place from them. 

Or 

 (b) Discuss the two principal mechanisms of 
energy transfer in excited states. 

15. (a) With suitable examples explain how metal 
complexes act as probes of nucleic acid. 

Or 

 (b) How are the following chelating agents can 
be used therapeutically? 

  (i) D-penicillamine and 

  (ii) cis- diamminedichloroplatinum(II) 
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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) With a help of Orgel diagram discuss the 
electronic spectrum of octahedral V(III) 
complexes. The electronic spectrum of an 
octahedral V(III) complex has the following 
spectral bands: 17200 cm-1, 25700 cm-1 and 
36000 cm-1. Assign these transitions. 
Evaluate 10Dq, B’ and nephelauxetic ratio. 
(For free metal ion B = 861 cm-1). 

Or 

 (b) State Koopman’s theorem and explain its 
significance in PES using N2 as an example. 
What are the drawbacks of the theorem? 

17. (a) (i) Explain direct and indirect methods of 
analysis in fluorometry. How is F  
ions estimated fluorometrically? 

  (ii) Sketch and explain the TGA curve of 
calcium oxalate monohydrate. 100 mg 
of calcium oxalate monohydrate was 
subjected to TGA. Calculate the weight 
loss in various temperature region                
100 °C – 950 °C. 

Or 
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 (b) (i) Discuss inductively coupled Argon 
plasma source used in atomic emission 
spectroscopy. 

  (ii) Describe spectral and chemical 
interferences in atomic absorption 
spectroscopic analysis. 

18. (a) Discuss the intercalation compounds of 
graphite and transition metal disulphides. 

Or 

 (b) Explain the chemical precipitation, solution, 
sol-gel and hydrothermal methods for the 
synthesis of inorganic materials with 
suitable examples. 

19. (a) Mention the essential conditions for a 
photochemical reaction to be used in the 
storage of solar energy. Discuss the 
applications of different types of reaction in 
it. 

Or 

 (b) Write in detail about the photophysical and 
photochemical properties of [Ru(bpy)3]2+. 
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20. (a) Explain the structure and role of carbonic 
anhydrase. 

Or 

 (b) (i) Discuss the structure and role of 
superoxide dismutase. 

  (ii) Discuss the mechanism of action of 
carboxypeptidase A. 

 

——————— 

 


