STRUCTURE AND BONDING IN INORGANIC COMPOUNDS
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PART A (ANSWER ANY 10 QUESTIONS)    (10X1=10)
1.	Predict the styx numbers of following boranes:  B4H10, B2H6.
2.	Why bridge hydrogens are stronger than terminal hydrogens in diborane?
3.	Prove packing efficiency for a simple cubic crystal is 52%.
4.	Indicate the maximum symmetry possible for cubic, hexagonal and triclinic systems.
5.	Give the differences between fluorite and anti-fluorite structure. (any two)
6.	What are molecular sieves?
7.	Expand JCPDS. Give also its importance.
8.	Give the difference between optical and electron microscopy.
9.	Why defects arise in crystals?
10.	Give the consequences of metal excess defect.
11.	What are ‘F’ centers?
12.	Why Fe-S is called as fools gold?
PART B (ANSWER ANY 5 QUESTIONS) (5X5=25)

13. Account for the following:
	i) In Cl2C(CH3)2, the Cl-C-Cl bond angle is slightly lower than the CH3-C-CH3. (2)
ii) In SF4 bond angle of axial F-S-F is 175o and equatorial F-S-F bond angle is 101o. Why?
14.	Discuss the structure and bonding in B5H9 and B5H11.
15.	Write briefly on the calculations of “atom-sharing” among the unit cells of a cubic lattice systems.
16.	i) The edge length of NaCl (fcc) unit cell is 546 pm. What is the density of NaCl in g/cm3?	(3)
	ii) Derive the relationship between the edge length and radius of atoms for simple, body centered and face centered cubic cells. (2)
17.	i) Compare the two crystalline forms of ZnS. (2)
	ii) Discuss the structure of TiO2 (Rutile). (3)
18.	Explain the applications of SEM and TEM.
19.	Stoichiometric NiO is an insulator. Doping it with a small of amount of Li2O changes its electrical property. Explain.

PART C (ANSWER ANY 4 QUESTIONS)    (4X10=40)
20.	 i) Discuss the structure and bonding in Borazine and Boron nitride. (5)
ii) Predict the number of B-H-B and B-B-B bond are present in B10H14 cluster. (5)
21.	i) Discuss the MO treatment of three-centre-two-electron bond in detail. (5)
ii) Discuss the structure and bonding in Phosphonitrile compounds. {where (-P=N-)n, n= 3 and 4)}
22.	i) State and derive the Bragg’s law of x-ray diffraction?
	ii) Explain how the x-ray diffraction experiment is conducted?
23.	i) Write short notes on spinels and inverse spinels. (5)
	ii) Explain the hydro-thermal and sol-gel methods of crystal-growth. (5)
24.	Explain the principle, instrumentation and applications of electron diffraction technique.
25.	i) If the work necessary to create Schottky defects in a crystal of NaCl is 167 kJ/mol. Calculate the number of defects at 773 K assuming density of NaCl = 2.17 g/cc. (5)
	ii) Explain the variation of properties due to Schottky and Frankel defects. (5)

