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M.Sc. (Previous) Chemistry Examination

Inorganic Chemistry

Paper - MSCCH-01
Time : 3 Hours ]	 [ Max. Marks :- 80

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)	 Boron is always trivalent and never monovalent. Why?
		  ~moam°Z gX¡d Ì¶g§¶moOH$ hmoVm h¡, EH$ g§¶moOr H$^r Zht; Eogm ³¶m|?
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	 (ii)	 Zeolites can be used as solar thermal collectors and water 
moderators, explain.

		  {O¶mobmBQ> H$m Cn¶moJ gm¡a Cî‘m g§J«mhH$ Ed§ Ob n[a{Z¶m‘H$ Ho$ 
ê$n ‘| {H$¶m Om gH$Vm h¡, g‘PmBE&

	 (iii)	 What is the meaning of symbols t2g and eg used in CFSE?
		  CFSE ‘| à¶moJ {H$¶o OmZo dmbo àVrH$m| t2g Ed§ eg H$m AW© ³¶m h¡?

	 (iv)	 Define the nephelauxetic effect.
		  Zo’o$bAm°³go{Q>H$ à^md H$s n[a^mfm {b{IE&

	 (v)	 Write the composition of Zieglar-Natta catalyst.
		  µOrJba-ZmQ²>Q>m CËàoaH$ H$m amgm¶{ZH$ g§¶moOZ {b{IE&

	 (vi)	 Define metal clusters. Write full form of LNCC and HNCC.
		  YmVw ³bñQ>a H$s n[a^mfm {b{IE& LNCC Ed§ HNCC H$m nyam Zm‘ 

{b{IE&

	 (vii)	Define Improper Rotational Axis and Centre of Inversion. 
Give their symbols.

		  AZw{MV KyU©Z Aj Ed§ àVrnZ Ho$ÝÐ H$s n[a^mfm {b{IE& CZHo$ {M• 
^r ~VmB¶o&

	 (viii)	Name two Blue Copper Proteins.

		  Xmo Vrbo H$m°na àmoQ>rZm| Ho$ Zm‘ {b{IE&

	 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)	 What are Schoenflies Notation and Hermann Mauguin 

Symbolism? Explain Schoenflies Notation.

	 emoZâbrµO ZmoQ>oeZ Ed§ ha‘Z ‘m°{JZ àVrH$dmX ³¶m h¢? emoZâbrµO 
ZmoQ>oeZ g‘PmBE&

	           OR

	 Explain the crystal structure of Iron and Chromium metal at 

room temperature at 20°C.

	 bm¡h Ed§ H«$mo{‘¶‘ YmVw H$s gm‘mÝ¶ Vmn (20°C) na {H«$ñQ>b H$s g§aMZm 
g‘PmBE&

3)	 What is a Group Multiplication Table (GMT)? Write the rules 

for construction of GMTs.

	 g‘yh JwUH$ gmaUr (GMT) ³¶m h¡? GMT ~ZmZo Ho$ {Z¶‘ {b{IE&
	           OR

	 Write a note on the anomalous properties of Lithium and its 

diagonal relationship with Magnesium.

	 br{W¶‘ Ho$ Agm‘mÝ¶ JwU Ed‘² CgHo$ ‘¡½Zr{e¶‘ go {dH$U© g§~ÝY na 
boI {b{IE&

4)	 Define asymmetry and dissymmetry. When a molecule is 

asymmetric or dissymmetric, it exhibits chirality. Justify this 

statement with suitable examples.

	 Ag‘{‘Vr Ed§ {dg‘{‘Vr H$s nar^mfm {b{IE& ¶{X EH$ AUw Ag‘{‘V 
¶m {dg‘{‘V hmo Vmo dh {H$a¡bVm àX{e©V H$aVm h¡; C{MV CXmhaU Ûmam 
Bg H$WZ H$s nwpîQ> H$s{OE&

	           OR

	 Explain Gutzeit test. Write a note on Arsenic Hydride.

	 JwQ>ËgmBQ> narjU g‘PmBE& Amg}{ZH$ hmBS´>mBS> na boI {b{IE&
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5)	 Differentiate between Octahedral and Tetragonal complex. 

Draw the energy diagram for regular octahedron, elongated 

octahedron and compressed octahedron. Write the order of 

energy of d orbitals for all three of them.

	 AîQ>’$bH$s¶ Ed§ MVwîH$moUr¶ g§Hw$b ‘| ̂ oX ~VmBE& {Z¶{‘V AîQ>’$bH$s¶, 
{dg¥V AîQ>’$bH$s¶ Ed§ g§nr{S>V AîQ>’$bH$s¶ g§Hw$bm| Ho$ AmaoI ~ZmBE& 
VrZm| ‘| d-H$jH$m| H$m D$Om© H«$‘ {b{IE&

	           OR

	 What is a Grignard reagent? Explain preparation, structure, 

reactions and uses of Grignard reagents.

	 J«rÝ¶ma A{^H$‘©H$ ³¶m h¢? CZH$m g§íbofU, g§aMZm, A{^{H«$¶m Ed‘² 
Cn¶moJ g‘PmBE&

6)	 Explain the factors affecting the magnitude of Crystal Field 

Stabilizing Energy (CFSE).

	 {H«$ñQ>b ’$sëS> ñWmB©H$aU D$Om© Ho$ n[a‘mU H$mo à^m{dV H$aZo dmbo H$maH$ 
g‘PmBE&

	           OR

	 Write note on structure and bonding in higher boranes.

	 CÀMVa ~moaoZ H$s g§aMZm Ed§ ~ÝY na boI {b{IE&

7)	 What is a microstate? Calculate the number of microstates for 

p2 and d2 configurations.

	 ‘mBH«$moAdñWm ³¶m h¡? p2 Ed§ d2 {dÝ¶mg Ho$ {b¶o ‘mBH«$moAdñWm H$s 
JUZm H$s{OE&

	           OR

	 Write note on Metalloborane.

	 YmVw~moaoZ na boI {b{IE&
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8)	 Describe the mechanism of reductive elimination with a 

suitable example of an organometallic complex.

	 AnMm¶H$ {dbmonZ H$s {H«$¶m{d{Y EH$ H$m~©YmpËdH$ g§Hw$b Ho$ C{MV 
CXmhaU Ho$ ‘mÜ¶‘ go g‘PmBE&

	           OR

	 Explain Brook Rearrangement and Peterson Olefination 

Reactions.

	 ~«wH$ nwZ{d©Ý¶mg Ed§ nrQ>agZ Amobr{’$ZoeZ A{^{H«$¶mE± g‘PmBE&

9)	 State Pearson’s HSAB Rule. Explain the applications of HSAB 

Rule.

	 {n¶agZ H$m HSAB {gÕmÝV {b{IE& HSAB  {gÕmÝV Ho$ AZwà¶moJ 
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 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¡& 

10)	 Write explanatory note on Olefin Metathesis and Monsanto 

Acetic Acid Process.

	 Amobo{’$Z {dn¶m©g Ed§ ‘m°ZgmZQ>mo E{g{Q>H$ Aåb A{^{H«$¶m na ì¶m»¶mË‘H$ 
boI {b{IE&
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	           OR

	 Write descriptive note on Interhalogen Compounds.

	 AÝVa-h¡bmoOZ ¶m¡{JH$m| na {ddaUmË‘H$ boI {b{IE&

11)	 Define Diamagnetism and Ferromagnetism. Explain the 

magnetic properties of complexes of transition metals.

	 à{VMwå~H$Ëd Ed‘² bm¡hMwå~H$Ëd H$s n[a^mfm {b{IE& g§H«$‘U YmVw g§Hw$bm| 
Ho$ Mwå~H$s¶ JwU g‘PmBE&

	           OR

	 Explain the structural and bonding features of halide clusters 

with quadruple, triple and double bonds.

	 {ÛAm~ÝY, {ÌAm~ÝY Ed‘² MVwîH$Am~ÝY dmbo h¡bmBS>-³bñQ>a H$s g§aMZm 
Ed‘² ~ÝY {deofVmE± g‘PmBE&

12)	 Draw the MO diagram of CO. Explain ligational modes of CO 

towards metals with examples.

	 CO H$m AmpÊdH$ H$jH$ (MO) AmaoI ~ZmBE& CO Ho$ YmVw Ho$ gmW ~ÝY 
àH$mam| H$mo CXmhaUm| Ho$ gmW g‘PmBE&

	           OR

	 With neat sketches, explain the crystal field splitting of 

metal d orbitals in square planar, tetrahedral and octahedral 

geometries. Explain the energy order of d orbitals in each 

geometry.

	 C{MV AmaoIm| Ûmam dJ© g‘Vbr¶, MVwî’$bH$s¶ Ed§ AîQ>’$bH$s¶ 
Á¶m{‘{V ‘| YmVw Ho$ d-H$jH$mo H$m {H«$ñQ>b ’$sëS> {d^mOZ g‘PmBE& 
àË¶oH$ Á¶m{‘Vr ‘| d-H$jH$m| H$m D$Om© H«$‘ g‘PmBE&
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13)	 Write explanatory note on any two of the following:

	 {ZåZ ‘| go {H$Ýhr Xmo na ì¶m»¶mË‘H$ boI {b{IE…

	 (i)	 Metal Selenides YmVw g¡boZmBS>g

	 (ii)	 Metal Tellurides YmVw Q>¡ë¶yamBS>g

	 (iii)	 Theories of Trans-effect Q´>mÝg-à^md Ho$ {gÕmÝV

	 (iv)	 Outer-Sphere Mechanism of Electron Transfer Reactions

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


