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(b) Explain Jahn-Teller distortion. Discuss the cases of stron ak JTD in octahedral

complexes.
(10 marks)
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(c) “SiO, tetrahedra form the framework of all silicates, including silica (8i0,) Justify this
sta(tien';enl with appropriate framework structures of ortho, pyro, cyclic, infinite chain, sheet
and silica.
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(d) Comment on the spectroscopic and magnetic properties of 4f el
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(a) Discuss the geometrical and optical isomerism in octahedral complexes of the type
M(A-A), and M(A-B),, where A- A and A- B are bidentate ligapds:

(10 marks)
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(b) In the following sequence of reactions, identify the products (A - H).
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(c) Explain ‘lanthanide contraction’ underlying its effect on the size of d-block elements.

(10 marks)
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(d) What are the salient features and limitations of the Crystal Field Theory? Show the
splittiing of the d® ion in weak and strong fields in octahedral enviro t.

6

(10 marks)
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3 (a) Explain why
(i) The complex [CuCl, | exists, but [Cul,]* does not.
(ii) [Co(CN),]* is more stable than [Co(CN),]* whereas [Fe(CN),]* is more stable than
[Fe(CN),J*.

Don't (iii) Copper metal dissolves in HCN with evolution of hydrogen gas, but it does not —
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(b) RSICl, R SiCl,, RSiCl,, (R = methyl) are used for making silicon ers. Explain the
roles of these compounds in the synthesis.
@ (10 marks)
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(c) Compare and contrast the bonding in cyclic phosphazene from benzene and borazine.

(10 marks)
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(d) What are fluxional molecules? How does nmr help in detection of fluxionality.
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(b) Write the ground state electronic configuration of lanthanides mess
(i) Pr (ii) ,Eu iii)  Gd

Calculate the predicted magnetic moment (u,,,) for the metal ions
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(c) Give IUPAC nomenclature of the following compounds:
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(d) In the coordination compound [Ru(PPh,) CI(NO),]* , one NO ligand bonds linearly
while the other is bent. Explain the different mades of bondin ligands in this mol-
ecule and expected M-N bond orders.
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(e) Discuss the thermodynamic stability of the complexes.
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(a) Explain the basis of trans effect and describe the synthesis of gf&"platin of its basis.
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(b) Predict the structure of following boranes: B,H, , B,H,*, B.J2
(10 marks)
Abucure of  Ehe Comtounb

Ne-

Cloio e "c¢
iy
E’n Hn Nido CON\ ”‘w

G
Bn Hnéﬁ Arachny- be (X(\"

@nhr\—

Bikto = e My “Hy 2 E(,H;,L'F(m_\_)
T i¢ NidD in Abuehuy ,
(l-—
T TP Crm').

This i \Wmcmm

Don't
write
anything
in this
margin

17A/41, 1st Floor, WEA, (Near by Karol Bagh Metro Station, Karol Bagh, New Delhi 110005

Q) M. 8448440231 ' info@plutusias.com




72| PLUTUS RS

1 UpPSC/[PCS

Don't
write
anything
in this
margin

. -
Bohn 2 &Hp. By Ggﬂsf’

-+ The wmpmnwmmwm

Introduction

Budy

Presentation!S ructuration

Conclusion

Final Marks

Don’t
write

anything
in this
margin

17A/41, 1st Floor, WEA, (Near by Karol Bagh Metro Station, Karol Bagh, New Delhi 110005

© M. 8448440231 i info@plutusias.com




PLUTUS IAS
Jics|

upsc/PCs

Don't
write
anything
in this
margin

(c) What are interhalogen compounds? Explain the synth n fluorides and oxides.
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(d) Sugg.est amethod for separation ofheavy actinideslike Am, Cm, Bk, Cf, and Md with
appropriate sketch, Write the structure ol'Th(CﬁH“)2 and U(CHHG)R.
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