
55005] 1 [Contd....

55005 Seat No. ________

M. Sc. (Part-I) Examination
April/May - 2003

Inorganic Chemistry : Paper - I

Time : 3 Hours] [Total Marks : 100

çñÇÞë Ñ ÚÔë É ­fÞùÞë ÃðHë çßÂë Èõ.

1 (±) POCl3 Þù ÀoÕÞ äHëýÕË ÞíÇõ ÜðÉÚ ½õäë Üâõ Èõ Ñ
IR, ­äëèí (cm–1) ßëÜÞ, ­äëèí (cm–1)

1292 1290 (pol.)
580    581 (depol.)
487  486 (pol.)
340    337 (depol.)
267 267 (pol.)

ÞùË ±õçõìçÚá (Not accessible)   193 (depol.)
±ë ÕË ¦ëßë POCl3 ÜëËõÞë_ ÀoÕÞ ÜùÍ (vibrational modes)
Þyí Àßù.

(Ú) ±ë"@ËëèõÍÿá AB6 ±bÜë_Þë A ÕßÜëb çë×õ s, p, d ÀZëÀù ­ëMÝ Èõ ±õÜ
ÔëßíÞõ σ  ±Þõ π -Ú_ÔÞ (bonding) ÜëËõ À´ ç_ÀßHë ßíÖ (scheme) å@Ý
Èõ Öõ çÜ½äù.

±×äë

1 (±) ±õÜùìÞÝëÜë_ Þë´ËÿùÉÞÞí PX ±Þõ PY ÀZëÀù ÞíÇõÞë ´ÉõÞ-ìäÔõÝ (Eigen
Function) ¦ëßë äHëýäí åÀëÝ ÖõÜ ÚÖëäù.
PX = R Cossinθ φ
PY = R Sinsinθ φ
½õ ìÚÞáCëðÀòÖ ç_ßÇÞë (irreducible representation) E ÜëËõÞù ±ëÔëß
Øåëýäõ Èõ.

(Ú) x, y, z Àù±ùìÍóÞõËäëâð_ ìÚ_Øð Èõ, Öù ìçÜõËÿí ±ùÕßõåÞ E I Cn, , ,σ  ±Þõ Sn ÜëËõÞë
ÜõìËÿ@ç (Matrix) Üõâäù.

(À) ÃþõË ±ù×ùýÃùÞëìáËí ì×ÝßÜ (Great Orthogonality Theorem) ÉHëëäù ±Þõ
ìÚÞáCëðÀòÖ ç_ßÇÞë (irreducible representations) ±ÃIÝÞë Õë_Ç ìÞÝÜù
±Þõ ÖõÜÞë_ áZëHëù (characters) ±ëÕù.

2 (±) ßöìÂÀ ­ÇëáÀ (Linear Operator) ±Þõ ¿Ü ìäìÞÜÝÀ (Commutator)
äEÇõÞù ÛõØ Öëßäù.



(Ú) À<á ÀùHëíÝ äõÃÜëÞ ±Þõ ÖõÜë_Þù Àù´ ±õÀ ÀùQÕùÞLË (Component)Þõ ±õÀçë×õ
(simultaneously) TÝëAÝëìÝÖ Àßí åÀëÝ ±Þõ ¼UÝÜëÞ (observable) Àßí
åÀëÝ Èõ ±õÜ Õðßäëß Àßù.

(À) ÞíÇõÞë_ çÜíÀßHëÜë_Þë_ ìäìäÔ ÕØù (Terms) çÜ½äù.

Yl m l, ,θ ψ θb g =

±×äë

2 (±) @äùLËÜ ìÜÀõìÞ@çÞù Úí½õ ÕùVËuðáõË (postulate) ±ëÕù ±Þõ çÜ½äù.

(Ú) ìèìáÝÜ ÕßÜëbÞí ÛñìÜÖáÞí ¶½ý åã@Ö E
m eo= −11

4

4

2
h

 ÖõÜ Õðßäëß Àßù.

(À) ìÍßëÀ ÍõSËë ÎoÀåÞ (Function) çÜ½äù.

3 (±) ÀùLÉ\Ã õË õÍ ­Hëëáí±ù ÜëË õÞë �ë ðÀ õç ìç©ë _Ö ±Þõ ±õ­ùã@çÜõåÞ
(approximations) ±_ÃõÞù ìç©ë_Ö (concepts) çÜ½äù Ö×ë ÖõÞí ÂëÜí±ù
ÉHëëäù.

(Ú) ÒÒçë´@áùOÝðËëÍë´Þ ±ãVÖIä ÔßëäÖð_ Þ×í FÝëßõ ÚõãL{Þ ±ìÖ V×ëÝí Èõ.ÓÓ�
çÜ½äù.

(À) (4n + 2) ìÞÝÜ åð_ Èõ ?

±×äë
3 ÞíÇõÞëÞí çÜÉ ±ëÕù Ñ

(±) ±ÔýäëèÀÜë_ äèÞ
(Ú) LCAO ±ëåßù (LCAO approximation)

(À) αi  (core) ±Þõ βij  (core) Þð_ ÜñSÝë_ÀÞ.

4 (±) ±ùÃõýÞùÜõËõìáÀ ç_ÝùÉÞù ÜëËõÞë η ±Þõ µ  ç_ÀõÖù (notations) äEÇõÞù ÛõØ ÚÖëäù.
(Ú) Àù±ùìÍóÞõåÞ ç_ÝùÉÞù ±Þõ ±ùÃõýÞùÜõËõìáÀ ç_ÝùÉÞù äEÇõÞù ÛõØ ÚÖëäù.
(À) ÀõËõìáìËÀ ­ì¿ÝëÜë_ ±ùÃõýÞùÜõËõìáÀ ç_ÝùÉÞùÞë Îëâë ±_Ãõ Ë>_À ÞùîÔ áÂù.

±×äë
4 (±) ÜõBÞõìËÀ çVçõãMËìÚìáËí ±õËáõ åð_ ? ÍëÝëÜõBÞõìËÀ çVçõãMËìÚìáËí ÜëËõÞð_ çÜíÀßHë

Üõâäù.
(Ú) ÜõBÞõìËÀ çVçõãMËìÚìáËí Þyí Àßäë ÜëËõÞí NMR Õ©ìÖ ÇÇùý. ±ë Õ©ìÖÞë

ÃðHë ±Þõ ±äÃðHë (merits and demerits) ÉHëëäù.

5 (±) ÒÒËÿëLç ±çßÓÓ ÕØÞù ±×ý çÜ½äù.
(Ú) MáõìËÞÜ (II) ç_ÀíHëùýÞí ­ìÖV×ëÕÞ ­ì¿Ýë±ùÞí (Substitution reactions)Þí

±ìÛì¿Ýë (kinetics) ÇÇùý.
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(À) ÍëÝ±ùã@çÉÞ (Dioxygen)Þð_ ÀëÝý (function) ÇÇùý.

±×äë

5 (±) Üë@çý-èðå (Marcus–Hush) ìç©ë_Ö çÜ½äù.
(Ú) çñZÜÜëìhëÀ Ökäù åð_ Èõ ?
(À) ÉöìäÀ ­HëëáíÜë_ áùÂ_ÍÞð_ ÀëÝý ±Þõ Üèkä ÇÇùý.

ENGLISH VERSION

Instruction : All questions carry equal marks.

1 (a) The observed vibrational spectrum of POCl3 is as follows :
IR, Liquid (cm–1) Raman, Liquid (cm–1)

1292 1290 (pol)
580    581 (depol)
487  486 (pol)
340    337 (depol)
267 267 (pol)

Not accessible   193 (depol)
Assign all of these bands to the vibrational modes of POCl3.

(b) Consider a Octahedral AB6 molecule with s, p and d orbitals
available on atom A. Which hybridization scheme are
possible for σ  and π  bonding.

OR

1 (a) Show that PX and PY orbitals of nitrogen atom in ammonia,
described by the following eigen function :
PX = R Cossinθ φ
PY = R Sinsinθ φ
provide a basis of the irreducible representation E.

(b) For a point with a coordinate x, y, z obtain the matrix for
symmetry operation E I Cn, , ,σ  and Sn.

(c) State "Great Orthoganality Thorem" and five important rules
about irreducible representations and their characters.

2 (a) Distinguish between a linear operator and commutator.
(b) Prove that the total angular momentum and only one of its

components are simultaneously well defined and observable.
(c) Explain the various terms in the equation.

Yl m l, ,θ ψ θb g =

OR
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2 (a) State and explain second postulate of quantum mechanics.
(b) Prove that the ground state energy of helium atom

E
m eo= −11

4

4

2
h

.

(c) Explain Dirac delta function.

3 (a) State the concepts and approximations made in Huckel
theory of conjugated systems and what are its drawbacks.

(b) Explain why cyclobutadiene does not exist while benzene is
highly stable.

(c) What is (4n + 2) rule ?

OR
3 Explain the following :

(a) Conduction in semiconductors
(b) LCAO approximation

(c) Evaluation of αi  (core) and βij  (core).

4 (a) differentiate between η and µ  notations for organometallic
compounds.

(b) Differentiate between coordination compounds and organo-
metallic compounds.

(c) Write a short note on role of organometallic compounds in
catalytic reaction.

OR

4 (a) What is magnetic susceptibility ? Derive the equation for
diamagnetic susceptibility.

(b) Discuss the NMR method for the determination of magnetic
susceptibility. What are the merits and demerits of this
method ?

5 (a) What is meant by the term trans effect ?
(b) Discuss the kinetics of substitution reactions of platinum (II)

complexes.
(c) Discuss the function of dioxygen.

OR

5 (a) Explain Marcus-Hush theory ?
(b) What are trace elements ?
(c) Discuss the function and importance of iron is biological

system.
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