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AU-238

M.Sc. (Part—T) Semester—1 (C.B.C.8. Scheme) Examination

CHEMISTRY (New)
{Inorganic Chemistry—1I)

Paper—I

Time : Three Hours| [Maximum Marks : 80

Note :— (1} All quesiions are compulsory and carry equal marks.
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(2)  Use of scientific calculator is permitted.
UNIT—I
Explain the shapes of the following molecules on the busis of VSEPR theory :
f, NH,
(i) PCL
(i) PCL
(ivy ST,
(v) SF,.
Draw M.O. diagram of CH, molecule and explain its bond order.
Mention the hyvbridization state of central atom in the following molecules and explain their
shape :
1) BeH,
(i) SO, -
d) IF. 0
OR
What are the characteristics of sp°d hvbridization ? Explain the formation of PCl, molecule
on the basis ol hybridization. 5
Explain the formation of delocalized =-M.O. in nitrite (NO,) ion. s
Give the various stereochemical rules of VSEPR theory and explain each rule with suitable
example. 5
UNIT—II
What is Jahn-Teller distortion 7 Explain the distortion in following complex ions :
O {Cr(LO),JCL
(@ NaNiO(L.S) !
Explam the variation of ionic radii of divalent metal ions of first transition series elements in
Octahedral environment.
Give various experimental evidences in support of metal ligand orbital overlap.
OR

L Ly

h Ly
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ot Explair e :r),sLal Jeld spliming i scuare plunar geometry with energy ovel diagram. Yhat
is the ~eiatinn of crystal tield spliting energy ior square planar and ocishedral geometry 7
(q) Why does the t, set of orbitals n metal ions remains non-bonding in octahedral complexces
ol g-donors 7 1_*<1i1;n ‘ton the basis of MOT, b
(1) Explair the 2ffect of x-bonding on the valuc of A_ in ocrahedral complexes. >
UNTT—III
3. fa) What ure ¢loso and nidoberanes 7 Explain the bonding in retraborane with sivx scheme.
(b)Y Fxplain the siructure and bonding In tetranuclear and hexanuciear metal clusters with suitavle
Crampie. 6
ey Write oxplanuaiory notes o isopelvacids and heteropoliyacsds, .
OR
ip}  Give the rempiet svnthesis of macrocsyclic complexes with suitable sxampie. N
{q) Calcuizte retal electron count and number of skeletal clectron pairs 'n the following carbonyl
clusters with Wade's rules :
(i) Rh(COY
(i Os(COy . 8
rv  What are s. L. v. x rule 7 Give 5. &~ X number for :
(i B
i BJL
(i) B H.,
i) BH.. 3
UNIT—IV
4. {a) Give auniomzaton of Lig. N,0, Explain the rollowing reactions in it
() Reaction with metals
(1) Sowvaiysis. f
() Arrange the following complexes in the mncreasing order of their siabilics, Give reasons
WK berl O K [FeCN), |, K TetON ]
(i1} [\1~O£“‘. 300 [CaOHI*. N
{cy How will vou determine the composition and stability constant of a complex by mele ratio
method 3
OR
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(p) Derive the relationship between overall stability constant ({3 ) and stepwise stability constant
(K, K. KO, 6
(q) What s solvent system concept 7 Identify the following compounds as acids or bases along
with their solvents -
()  NOC!
(i) NaNH,
(i) SOBr.. 3
(r)  Both [CA(CTHLNH,) - and [Cd(en).] ™ are formed from [Cd(1,0) 7. But why the fatter is
tar more swible than the former ? Explain, giving the reactions. 3
UNIT—V

EEl
o

(@) Fxplain the following 1crms

(i) Identity

iy Centre of symumetry

(i) Axis of svmmetry, O

(b) Identify the symmetry point groups in the following molecules :

m CH,
() NO;
(i) [NUCN),J -
(v) NH,
(v) CIL,. _ 5
(¢)  What are proper and improper axis of symmeuy 7 Explain, giving example on cach. 3
OR
{p} Give the rules that arc to be followed tor a complete set of operations to form a group.
6
(@) Explain the reducible and irreducible representations. 5
(r}  Derive character table for C, point group. 5
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