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Paper - MSCCH-01
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Note:	 The question paper is divided into three sections A, B and C. Write 
answers as per the given instructions.

{ZX}e :	 ¶h àíZ nÌ "A', "~' Am¡a "g' VrZ IÊS>m| ‘| {d^m{OV h¡& àË¶oH$ 
IÊS> Ho$ {ZX}emZwgma àíZm| Ho$ CÎma Xr{OE&

	 Section - A	 8 × 2 = 16
(Very Short Answer Questions)

Note:	 Answer all questions. As per the nature of the question delimit 
your answer in one word, one sentence or maximum up to 30 
words. Each question carries 2 marks.

	 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{ZX}e :	 g^r àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo àíZmZwgma EH$ eãX, 
EH$ dm³¶ ¶m A{YH$V‘ 30 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 
2 A§H$m| H$m h¡&

1)	 (i)	 Define an identity element (E) and a symmetry operation.
		  EH$ VËg‘H$ Ad¶d Ed§ EH$ g‘{‘{V g§MmbZ H$mo n[a^m{fV H$s{OE&
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	 (ii)	 Mention the three types of planes of symmetry in molecules and 
their symbols.

		  AUwAm§o ‘| nm¶o OmZo dmbo VrZ àH$ma Ho$ g‘{‘{V Ho$ Vbm| Ho$ {df¶ 
‘| {b{IE Ed§ CZHo$ {MÝh ^r ~VmBE&

	 (iii)	 What are strong ligands and weak ligands? Give an example of 
each.

		  à~b {bJ¡ÊS> Ed§ Xþ~©b {bJ¡ÊS> ³¶m hmoVo h¢? EH$ CXmhaU XoH$a 
g‘PmBE&

	 (iv)	 Define Miller indices of a crystal plane.
		  EH$ {H«$ñQ>b Vb Ho$ "{‘ba gyMH$m§H$' H$mo n[a^m{fV H$s{OE&

OR/ AWdm
		  State the symmetry criteria for the molecular polarity.
		  AmpÊdH$ Y«wdUVm Ho$ {b¶o Amdí¶H$ g‘{‘Vr ‘mZX§S> {b{IE&

	 (v)	 Differentiate between ‘Labile’ and ‘Inert’ complexes with the 
help of suitable examples.

		  Cn¶w³V CXmhaUm| Ûmam "ApñWa' Ed§ "{ZpîH«$¶' g§Hw$bm| ‘| AÝVa 
~VmBE&

	 (vi)	 What are carboranes? Give their molecular formula.
		  H$m~m}aoZ ³¶m hmoVo h¢? CZH$m AmpÊdH$ gyÌ {b{IE&$

OR/ AWdm
		  Define Macrocyclic effect observed in metal complexes.
		  YmVw g§Hw$bm| ‘| ‘¡H«$mogmBp³bH$ à^md H$mo n[a^m{fV H$s{OE&
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	 (vii)	What do you understand by Zeolites? Mention any two uses of 
Zeolites.

		  {O¶mobmBQ> go Amn ³¶m g‘PVo h¢? {O¶mobmBQ> Ho$ H$moB© Xmo Cn¶moJ 
{b{IE&

OR/ AWdm
		  Write the names of two biomolecules which function as electron 

carries.
		  {H$Ýht Xmo O¡dAwUAm| Ho$ Zm‘ {b{IE Omo Bbo³Q´>m°Z dmhH$ H$m H$m¶© 

H$aVo h¢?

	 (viii)	Why Quartz crystals are used to make oscillators used in 
watches?

		  ³dmQ>©O {H«$ñQ>b H$m Cn¶moJ K{‹S>¶m| Ho$ XmobH$ ~ZmZo ‘| ³¶m| {H$¶m 
OmVm h¡?

OR/ AWdm
		  Define Outer Sphere mechanism and Inner Sphere mechanism 

of Electron Transfer reactions.
		  Bbo³Q´>m°Z ñWmZm§VaU A{^{H«$¶mAm| H$s ~mø-joÌ {H«$¶m{d{Y Ed§ 

Am§V[aH$-joÌ {H«$¶m{d{Y H$mo n[a^m{fV H$s{OE&

	 Section - B	 4 × 8 = 32
(Short Answer Questions)

Note:	 Answer any four questions. Each answer should not exceed 
200 words. Each question carries 8 marks.

IÊS> - ~
(bKw CÎmar¶ àíZ)

{ZX}e :	 {H$Ýht Mma àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 
200 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 8 A§H$m| H$m h¡&
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2)	 Describe the different applications of Phosphine and Arsenic hydride.
	 ’$m°ñ’$sZ Am¡a Amg}{ZH$ hmBS´>mBS> Ho$ {d{^ÝZ Cn¶moJmo§ H$mo g‘PmBE&

3)	 Draw all possible stereoisomers of Ma2b2c2 complex and classify all 
these molecules for polarity and chirality.

	 Ma2b2c2 g§Hw$b Ho$ {b¶o g^r g§^d {Ì{d‘ g‘md¶dr g§aMZm ~ZmBE& Ed§ 
BZ AUwAm| H$m Y«wdUVm Am¡a {H$a¡bVm Ho$ AmYma na dJuH$aU H$s{OE&

OR/ AWdm
	 Define a crystal structure. Explain the HCP crystal structure of 

Titanimum metal with the help of suitable sketches.
	 EH$ {H«$ñQ>b g§aMZm H$mo n[a^m{fV H$s{OE& Q>mBQ>o{Z¶‘ YmVw H$s fQ²>H$moUr¶ 

{Z{~‹S> g§Hw$bZ {H«$ñQ>b g§aMZm H$mo Cn¶w³V {MÌm| Ûmam g‘PmBE&

4)	 Write note on classification of boranes on the basis of Wade’s Rules.
	 doS> {Z¶‘m| Ho$ AmYma na ~moaoZ Ho$ dJuH$aU na boI {b{IE&

OR/ AWdm
	 Draw the sketches of crystal field splitting of the d-orbitals of the 

central metal ion in Octahedral and Tetrahedral geometry and explain 
∆t < ∆0.

	 Ho$pÝÐ¶ YmVw Am¶Z Ho$ d-H$jH$m| H$s AîR>’$bH$s¶ Ed§ MVwî’$bH$s¶ 
Á¶m{‘{V ‘| {H«$ñQ>b ’$sëS> {dKQ>Z Ho$ AmaoI ~ZmBE Am¡a D$Om©‘mZ  
∆t < ∆0 hmoVm h¡, g‘PmBE&

5)	 State Jahn - Teller theorem. The octahedral complexes formed by 
Cu2+ are distorted, explain.

	 OmZ - Q>oba à‘o¶ {b{IE& Cu2+ Ûmam ~Zm¶o J¶o AîR>’$bH$s g§Hw$b {dH¥$V 
hmoVo h¢, g‘PmBE&
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6)	 Write note on Intercalation Compounds of Graphite.
	 J«¡’$mBQ> Ho$ "‘Ü¶{Zdoe ¶m¡{JH$m|' na EH$ boI {b{IE&

7)	 Draw the Molecular Orbital diagrams for [CoF6]
3– and [CoNH3)6]

3+ 
complexes and explain their magnetic properties.

	 [CoF6]
3– Am¡a [CoNH3)6]

3+ g§Hw$bm| Ho$ AmpÊdH$ H$jH$ AmaoI ~ZmBE Ed§ 
CZH$s Mwå~H$s¶ àH¥${V g‘PmBE&

8)	 Write note on the synthesis, reactions and structure of Organometallic 
compounds of Tin.

	 {Q>Z Ho$ H$m~©YmpËdH$ ¶m¡{JH$m| Ho$ g§íbofU, A{^{H«$¶m Ed§ g§aMZm Ho$ {df¶ 
na boI {b{IE&

9)	 Explain the Dissociative Mechanism (D), Associative Mechanism 
(A) and Interchange Mechanism (I) for substitution reactions in 
metal complexes.

	 YmVw g§Hw$bm| ‘§o à{VñWmnZ A{^{H«$¶mAm| H$s Ag§~Õ, g§~Õ Ed§ AÝV{d©{Z‘¶ 
{H«$¶m{d{Y¶m| H$mo g‘PmBE&

	 Section - C	 2 × 16 = 32
(Long Answer Questions)

Note:	 Answer any two questions. You have to delimit your each 
answer maximum up to 500 words. Each question carries  
16 marks.

(IÊS> - g)
(XrK© CÎmar¶ àíZ)

{ZX}e  :	 {H$Ýht Xmo àíZm| Ho$ CÎma Xr{OE& Amn H$mo AnZo CÎma H$mo A{YH$V‘ 
500 eãXm| ‘| n[agr{‘V H$aZm h¡& àË¶oH$ àíZ 16 A§H$m| H$m h¡& 
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10)	 Illustrate Russell-Saunders Coupling (spin-orbit coupling) for p2 and 
d2 systems.

	 p2  Ed§ d2  {ZH$m¶m| Ho$ {b¶o agb-gm¢S>a²g ¶w½‘Z (MH«$U - H$jH$ ¶w½‘Z) 
{dñVma nyd©H$ g‘PmBE&

11)	 Define the Trans - Effect. Explain its application in the synthesis 
of complexes involving 2-lingand substitution and 3-lingand 
substitution.

	 Q´>m§g - à^md H$mo n[a^m{fV H$s{OE& 2-{bJ¡ÊS> à{VñWmnZ Ed§ 3-{bJ¡ÊS> 
à{VñWmnZ Ûmam g§Hw$bm| Ho$ g§íbofU ‘| Q´>m§g-à^md H$s Cn¶mo{JVm 
g‘PmBE&

OR/ AWdm
	 Write explanatory notes on the following:
	 {ZåZ{b{IV na ì¶m»¶mË‘H$ boI {b{IE&
	 (i)	 Wacker process for oxidation of Ethene.
		  BWrZ Ho$ Am³grH$aU Ho$ {b¶o d¡H$a {H«$¶m
	 (ii)	 Ziegler - Natta Polymerization of alkenes.
		  EoëH$sZ H$m µOrJba-ZmQ²>Q>m ~hþbrH$aU

12)	 Describe the factors affecting acid hydrolysis of Octahedral 
complexes.

	 AîR>’$bH$s¶ g§Hw$bm| Ho$ Aåbr¶ Ob AnKQ>Z H$mo à^m{dV H$aZo dmbo 
H$maH$m| H$mo {dñVma nyd©H$ g‘PmBE&

13)	 Write explanatory notes on any two of the following:
	 {ZåZ{b{IV ‘| g| {H$Ýht Xmo na ì¶m»¶mË‘H$ boI {b{IE&
	 (i)	 Haemoglobin and Haemerythrin /	 hr‘mo½bmo{~Z Ed§ hr‘E[a{W«Z
	 (ii)	 Iron Sulphur Proteins /  bm¡h-gë’$a àmoQ>rZ
	 (iii)	 Metal Tellurides  /	 YmVw Q>oë¶wamBS>
	 (iv)	 Boron Nitride  / ~moamoZ ZmBQ´>mBS>


