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Instructions : (1) All questions are compulsory.

(2)  All questions carry equal marks.

1.  Answer the following questions :
(A) State and draw all the symmetry elements possessed by the following molecules
and assign proper point group to them :
(1) Allene (2) Boric Acid
OR
(A) Draw the figure and symmetry operations of the molecules possessing the
following symmetry point group :
1 G (2) D,
1. (B) Give and explain multiplication table for point group C,V.
OR

(B) Give all the symmetry operations generated by Sy improper axis in eclipsed

ferrocene. What can be proved from these symmetry operations ?

2. (A) Explain comparison of valance bond theory and molecular orbital theory for H,

molecule.
OR
(A) Sketch molecular orbital energy level diagram of [F eF6]4 and [P‘[Cl4]‘2 complex

ions. Explain its magnetic properties.

2. (B) Explain preparation and bonding in Diborane.
OR
(B) Draw and discuss the bonding of B,,H,, and B;H,, molecules.
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What is trans effect ? Write synthetic and analytical applications of trans effect.
OR
Explain modern theory of trans effect.

(i)  Explain the inner sphere electron transfer reaction in octahedral complexes.
(i)  Explain SN,CB mechanism with appropriate example.

OR
(i)  Explain ligand field effect on rate of reaction in octahedral complexes.

il Explain SN2 (Association) mechanism.
p

Write polymer compounds of Boron. Discuss preparation and properties of any
two compounds.

OR
Discuss importance of silicon rubber and oil.

(i)  Discuss the principle of Mossbauer spectroscopy.
(i) What is CIS in Mossbauer spectroscopy ? Explain CIS effect on oxidation
number of Fe.
OR
(i)  Explain quadruple splitting. Discuss its importance in determining
geometrical isomers.
(i)  Write a note on Doppler Effect.

5. Answer the following in brief :

(1)
)
3)
4
)
(6)
(7
®)
©)

Draw Z-axis in pyridine molecule with neat diagram.
Write two limitations of Mossbauer spectroscopy.
Write the name of bond in boron hydride compounds.
Write a law of inverse for point group.

Write the elements of Cg and C, point group.

Write the limitation of polarization theory.

Give number of electrons used in bridge bond of diboron.
Give definition of bond order.

Give Taube’s definition of inert complexes.

(10) Write any two factors affecting CIS.
(11) Define trans directing series.

(12) Why Doppler force is required in Mossbauer spectroscopy ?

(13) Write two characteristics of inorganic polymer.

(14) Define centre of symmetry.
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