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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) Name four point groups, molecule belonging to which are 
optically active.

  Mma q~Xÿ g‘whm§o Ho$ Zm‘ Xr{OE {OZgo gå~Õ AUw Y«wdU YyU©H$Vm 
Xem©Vo h¡&
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 (ii) What will be the inverse of following symmetry operation?
  {ZåZg‘{‘{V [H«$¶mAmo§ H$m à{Vbmo‘ ³¶m hmoJm?
  (a) s U  (b) C

6
4  (c) S

3
5  (d) S

4
3

 (iii) Determine ground state terms for the following ions:
  {ZåZ Am¶Zm§o H$m ‘yb AdñWm nX kmV H$s{OE&
  (a) Cu2+  (b) Mn2+

 (iv) Give mechanism of reaction which doesn’t involve devage of 
metal ligand bond.

  EH$ A{^{H«$¶m H$s {H«$¶m{d{Y Xr{OE {Og‘| YmVw {bJ¡ÊS> ~§Y H$m 
{dXbZ Zht hmoVm&

OR / AWdm

   Alkali metals can not be extracted by using usual extraction 
methods. Explain why?

   jm[a¶ YmVwAm| H$m {ZîH$f©U gm‘mÝ¶ {ZîH$f©U {d{Y¶mo§ Ûmam g§^d 
Zht hmoVm& g‘PmBE ³¶m|?

 (v) What is meant by soft and hard bases?
  H$R>moa d ‘¥Xþ Aåbmo go ³¶m VmËn¶© h¡?

OR / AWdm

  Given an example of each of the following:
  {ZåZ go àË¶oH$ H$m EH$ CXmhaU Xr{OE&
  (a) Metallic hydride / YmpËdH$ hmBS´>mBS>  
  (b) e-  deficient hydrides / e-   Ý¶yZ hmBS´>mBS> 
  (c) Ionic hydrides / Am¶{ZH$ hmBS´>mBS>
  (d) e-  rich hydrides / e-   àMwa hmBS´>mBS> 
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 (vi) Explain why ionisation enthalloy of O2 is less than N2?
  O2 H$s Am¶ZZ EÝWobnr N2 H$s Anojm H$‘ hmoVr h¡? g‘PmB¶o 

³¶m|?

 (vii) Give reaction for preparing cis - [Pt  Cl2 (NH3) (NO2)]– from 
[Pt  Cl4]2–

  [Pt  Cl4]2–  go g‘nj [Pt  Cl2 (NH3) (NO2)]– àmßV H$aZo H$s 
A{^{H«$¶m Xr{OE&

OR / AWdm

  What is ‘purple benzene’ and where it is used?
  "~¢JZr ~|OrZ' ³¶m h¡? BgH$m Cn¶moJ H$hm± {H$¶m OmVm h¡?

 (viii) Name two metalloproteins used as O2 carrier in respiration and 
metal associated with them.

  Xmo YmpËdH$ àmo{Q>Zmo§ Ho$ Zm‘ Xr{OE& {OZH$m à¶moJ ídgZ àH«$s¶m ‘| 
O2  nhþ±MmZo ‘| hmoVm h¡, BZ‘| CnpñWV YmVwAmo§ H$m Zm‘ ^r Xr{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¡&

2) Explain chelate effect for stability of metal complexes.
 YmVw g§Hw$bm| Ho$ ñWm{¶Ëd ‘| H$sboQ> à^md H$s ì¶m»¶m H$s{OE&
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OR / AWdm
 Explain uses of Noble gases.
 CËH¥$îQ> J¡gmo Ho$ AZwà¶moJmo§ H$s ì¶m»¶m H$s{OE&

3) Write short notes on the following:
 {ZåZ na g§{jßV {Q>ßnUr {b{IE&
 (i) Biochemistry of Zn 
  Zn H$m Ord agm¶Z 
 (ii) Biochemistry of Cu  

 Cu H$m Ord agm¶Z 

4) Explain selection rules in electronic spectroscopy with suitable 
examples. How does these rules affect colour of transition metal 
complexes?

 Bbo³Q´>m°{ZH$ ñno³Q´>mo{‘{V Ho$ M¶Z {Z¶‘m| H$s ì¶m»¶m C{MV CXmhaUm§o 
g{hV H$s{OE& ¶h {Z¶‘ YmVw g§Hw$bm| Ho$ dUm} H$mo {H$g àH$ma à^m{dV 
H$aVo h¡?

5) In a group multiplication table (GMT) of order three having elements 
identity (E), A and B, prove that A and B can not be inverse of 
themselves.

 EH$ VrZ AZwH«$‘ (order) Ho$ GMT {OgHo$ VËd AmBS>oÝQ>r (E) A d B h¡, 
{gÕ H$s{OE {H$ A  d B ñd¶§ Ho$ à{Vbmo‘ (inverse) Zht hmo gH$Vo&

6) What are crown ethers? Explain with suitable examples. What role 
crown ether plays in extraction of alkali metals?

 H«$mCZ B©Wa ³¶m hmoVo h¡? C{MV CXmhaUmo§ g{hV ì¶m»¶m H$s{OE& H«$mCZ 
BWa jma YmVwAm| Ho$ {ZîH$f©U ‘| ³¶m ^y{‘H$m {Z^mVo h¡?

OR / AWdm
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 How will you classify labile and inert complexes on the basis of 
valence bond and crystal field theories?

 g§¶moOH$Vm ~§Y d {H«$ñQ>b joÌ {gÕm§V Ho$ AmYma na M§Mb d A{H«$¶ 
g§Hw$bmo H$m dJuH$aU Amn {H$g àH$ma H$a|Jo?

7) How does mixing of orbitals affect energy levels of molecular orbitals 
of homodiatomic molecules of second period of periodic table?

 AmdV© gmaUr Ho$ {ÛVr¶ AmdV© Ho$ g‘ Zm{^H$s¶ {Ûna‘mUwH$ AUwAm| ‘| 
H$j H$mo Ho$ {‘lU H$m AmU{dH$ H$jH$mo H$m COm© ñVa {H$g àH$ma à^m{dV 
hmoVm h¡?

OR / AWdm
 Explain charge transfer spectra with suitable examples.
 Amdoj hñVm§VaU ñno³Q´>m H$mo C{MV CXmhaUmo§ g{hV g‘PmBE&

8) Derive relation between radius of atom and edge length (a) in BCC 
and FCC unit cell.

 BCC d FCC EH$H$ H$mopîR>H$m Ho$ Yma H$s bå~mB© d na‘mUw {ÌÁ¶m Ho$ 
g§~§Y H$m ì¶wËnÞ H$s{OE&

OR / AWdm
 Explain Marcus - Hush theory of cross reactions.
 H«$mog A{^{H«$¶mAm| Ho$ ‘mH©$g hg {gÕm§V H$s ì¶m»¶m H$s{OE&

9) What are carbon nanotubes? Explain its potential applications.
 H$m~©Z Z¡ZmoQ>¶wãg ³¶m hmoVo h¡? BZHo$ g§^m{dV AZwà¶moJm§o H$s ì¶m»¶m 

H$s{OE&
OR / AWdm

 Define metal clustures and explain factors responsible for formation 
of such clustures.

 YmVw ³bñQ>a H$mo n[a^m{fV H$s{OE VWm BZHo$ JR>Z Ho$ {bE {Oå‘oXma 
H$maH$mo§ H$s ì¶m»¶m H$s{OE&
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 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) Explain s and p interactions in octahedral complexes using molecular 

orbital theory. With the help of MOT explain why [Fe(H2O)6]2+ is 

paramagnetic while [Fe (CN)6]4 – is diamagnetic in nature.

 AmpÊdH$ H$jH$ {gÕm§V Ho$ AmYma na AîQ>’$bH$s¶ g§Hw$bm| ‘o§ s  d p 

A§V…{H«$¶m H$s ì¶m»¶m H$s{OE& MOT Ho$ AmYma na g‘PmBE {H$ 

[Fe(H2O)6]2+ {H$g àH$ma AZwMwå~H$s¶ O~{H$ [Fe (CN)6]4 – à{VMwå~H$s¶ 

h¡?
OR / AWdm

 Write detailed notes on the following:
 {ZåZ na {dñV¥V {Q>ßnUr {b{IE
 (i) Structure and bending in diborane
  S>mB~moaoZ ‘| ~m§{S>J d CgH$s g§aMZm
 (ii) Organometallic compounds of tin
  {Q>Z Ho$ H$m~©YmpËdH$ ¶m¡{JH$&> 
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11) What are orgel diagrams? Explain orgel diagram of d2 and d8 ions 
in octahedral and tetrahedral ligand field? How many peaks can be 
obtained in electronic spectra of octahedral complxes of V3+ ion?

 AmaJb AmboI ³¶m h¡? d2 d d8  Ho$ {bE AîQ>’$bH$s¶ d MVwî’$bH$s¶ 
{bJ¡ÊS> joÌ ‘| AmaJb AmaoI H$s ì¶m»¶m H$s{OE& V3+ Am¶Z Ho$ 
AîQ>’$bH$s¶ g§Hw$bmo Ho$ Bbo³Q´>m°{ZH$ ñno³Q´>‘ ‘| {H$VZo {eIa àmßV hmo 
gH$Vo h¡?

12) What are the rules for a set of elements to form a group? Construct 
group multiplication lable of C3n  point group.

 g‘yh (group) ~ZmZo Ho$ {bE VËdmo§ Ho$ JwQ> H$mo {H$Z {Z¶‘m| H$s nmbZm H$aZr 
hmoVr h¡? C3n  q~Xþ g‘yh H$s GMT H$m {Z‘m©U H$s{OE&

13) Explain splitting of d orbitals in octahedral and tetrahedral ligand 
fields. Write configurations of d 1 to d 10 metal ions in these ligand 
filds and calculate CFSE value for the same.

 AîQ>’$bH$s¶ d MVwî’$bH$s¶ {bJ¡ÊS> joÌ ‘| d$ H$jH$mo Ho$ [dKQ>Z H$s 
ì¶m»¶m H$s{OE& BZ joÌm| ‘| d 1  go d10 Am¶Zmo {dÝ¶mg {b{IE VWm BZHo$ 
CFSE ‘mZ kmV H$s{OE& 




