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Note : Answer from both the Sections as directed. The figures in the right-hand margin indicate marks.

Section-A
1. Fill in the following questions:- 1x10=10

(@) Which of the following molecules has irregular geometry-
€0,, BCly, SF,, 504
(b) What will be percentage of ‘S’ character in Sp3d hybrid orbital?
(c) How many dm — pmr bond/s is/are found in P40, molecule,
(d) Calculate the number of BMQj;, Nonbonding A0 and ABmO; in
[Co(NH3)4]*® complex ion.

(6) Which of the following orbital has minimum energy. 1s, 3p, 1d.

(f) Determine the number of microstates ratio (Mj levals) in p3 configuration.
(g) Write the expression for Nephelauxatic ratio (8).

(h) The pink colour of parmengnate ion is due to which type of exitation?

() Give an example of molecule having C3v point group.

() Write the mane of any two uses of character table.

2. Answer the following questions:- 2x5=10
(a) Write the limitations of VSPER theory.
(b) Which type of complexes form dy — p, bonds, explain it with giving examples.
{c) Explain the origin of paramagnetism.
(d) Write the name of various symmetry elements with their symbols.
(e) Give one example of each of point group D;h and Td. .
Section-B 12x5=60
Answer all questions.
3. (a) What is Walsh diagram? Explain it with the help of triatomic molecule.

(b) What is Bent rule? On the basis of Bent rule, explain the energetic of hybridization
of SnCl; and SF; molecules.
OR
(a) Explain VSEPR theory, how this theory is useful to predict the geometry of
molecules having lone pair of electorns.

(b) What is dmr — prt bonds? Explain its formation with giving suitable examples.
4. Explain the formation of sigma and pi bonding in [Co(NH3)]*? complex using MOT,
OR
(a) Draw the M.O. diagram of [Co(NH3)¢)** ion and [COFg]~3 ion and explain
their magnetic behavior.
(b) Explain the effect of m-bounding in the value of A,

5. (a) Discuss the electronic spectrum of [Ti(H,0)¢]*3 ion.
(b) What is Laport selection rule? Explain it with suitable example,
OR
(a) What do you understand by L-S coupling?
(b) Explain orgel energy level diagram for d' and d® ions.




6. (a) Write notes on:-

(i) Spin crossover

(ii) Charge transfer spectra
{(b) What do you mean by symmetry element and symmetry operations? Explain

symmetry plane and centre of inversion with suitable examples.

OR

(a) Write notes on:-

(i) Magnetic exchange coupling

(ii) Anomalous magnetic moment

(b) Find out the molecular point group and schoenflies symbols of following

molecules- H,0, B(OH)3;, CH4, co,

7. (a) Define the term group and sub group.
(b) Construct the character table for C,v point group.
OR

(a) Explain the relation between order of a finit group and its sub group.
{(b) Write note on:-

(i) Reducible and irreducible representation

(ii) Conjugate relations and classes.



