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Total No. of Questions : 6] SEAT No. :
P1953 [4923] _22 [Total No. of Pages : 6
M.Sc. I
INORGANIC CHEMISTRY

CH - 230 : Inorganic Chemistry - I1
(2008 Pattern) (Semester - I1)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) All Questions are compulsory.

2)  Answers to the two sections should be written in separate Answer books.
3) Neat and labelled diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Use of logtables and calculator is allowed.

6) Given Atomic Numbers Cr =24V =23 Ni=28 Sm =62 Gd = 64.

SECTION - 1

Q1) Attempt any three of the following: [15]

a) Prepare a table of microstates and hence derive the allowed R.S. terms
for the (n—1) pnp configuration.

b) Give the appropriate term symbols for the states with following values
of L and S. Also work out possible values of J.

3
i L=3and S=—
1) an >

1) L=2andS=3.

c) Give the splitting of *F term in weak cubic field using character table for
pure rotational point group ‘O’.

d) Predict the expected electronic transitions in the following complexes.
. 3
o [cr(ox), ]

i) [V(H0),]"

PT.O.
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02) Attempt any three of the following: [15]
a) Explain non crossing rule with the help of suitable example.

b) How would you account for the magnetic moment of the following
complexes.

) [Ni(NH;) ]SO, u=284BM

i) K,[Ni(CN),| u=0

c) A single absorption peak is observed at 9000 cm™ in the electronic
spectrum of Vcl,. What will be the value of A if the molecule is tetrahedral?

Estimate the value of A of vanadium (IV) complex in an octahedral
evironment.

d) Determine the ground state terms for the following ions.

) V*Z i) Cr* i) Ni*
iv) Sm* v) Gd*
03) Answer any two of the following: [10]

a) Redox spectra.
b) Quenching of orbital angular momentum in complexes.

c) Racah parameters.

SECTION - 11
04) Answer any three of the following: [15]
a) Explain the process of detoxification of mercury.
b) Explain the mechanism of cis-platin as anti-cancer drug.

c) What are the different binding sites present in amino acids for binding
metals?

d) Explain the role of calcium binding calmoduline.
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05) Write short notes (any three): [15]
a) Metal junctions in metalloproteins.
b) Chelate effect and Irving - Williams series.
c) Model compounds and spontaneous self-assembly.

d) Uptake of chromate ion.

06) Draw the structures (any five) of the following;: [10]
a) Enterobactin.
b) Fe,S,.
c) Cardiolyte.
d) Cytosine.
e) Glycine.

f)  Hemoglobin.
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Character Table for O rotational group
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0 E 6C 3C;(= C‘&.z) 8C; 6(C;
Al I t Xyt s
A3 1 -1 i -! ~1 (253 X2y
Elz2 o 2 1¢ o &~z
-1 0 —1 Re, R, RY:(x, yiz
2 g -i -—i (¢ 1 ( ’ (xr, x1, y2) -
Correlation Table for the Group O,
"Oh O Ta D, Dia C¥ €Y D Dy - Can
Asg A As Axg. At Asx- Ar A A Ag
Aig Ax  As Bag B B ‘Ar A Ag Ba
Eg E E Ag+Bd A+Bi. A¢Br AM+Ax Eg £ Ag+ig
e T T Asgtbe Atk AstE Actes Agifs AYE AgdlBe
Tag Ts T  Bg+Eg BatE Bg*E . AeBedy AgiEg AE 2Ag +Bg
A A A ‘At Bs A As Aa o A | A
A As At Bm A Ba A Asu As "B
E« E E Aw+tBu ArtBr AtBr AtAh B E ActBu
T“\ T Ta A“ +El . BA*E Ai:"E Al*Bf'Ba A“*Ed AI‘E Au"’zb‘
Tan T i Bm+Ee AaurE BitE ActBiBr AwtEe A¢E 2A00B.
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DIRECT PRODUCTS

I Gioups of tic foom G X f01G X o, °
[he ¢, uoor’, * additions to tho IR symbols in these groups salufy
IR uXus=g g X ey, (x ==t g ‘
2 Produols of the form A-x A-BxB AXDB:
For all groups :
L@tlcrtymbah:x*.XA-A,BXBﬂA.“A._S(:BmB-
Subsarpts 1 1 x } w1, 2x Qe | X2w.2
exceptfor the B ropessentations of D; and Dy, where
BXD—Basdlxims 23] 3% 12,
3. Producty «f the farm - A x8 B¥ E:
(a) ?crﬂmm:Axﬁka&kga;éﬁﬂ%ofﬁomﬁzeaA.
(¥} For 2l groups eveg< Dy, Dy & :
BXEB=B,BXE=E,
lrespestive of (it sl oa B, { I16s group b3y oaly cat: B reprézantitiys
P Byedy = B )
{e) Per Dy : |
BYRE ~E, By, BXEmEBy BXB=E, BXE =B
UTSDECtive of s sy on'B: .
(d) For Dy 8 1
BXE =R, BXEBy=H, BXBE;w=E
Brespectivg of the exffix on B.
4 Prodectt of the tomm B x B
{Fot grovpe which bave A, B or B symbol: Sithout sl wot Apedym a,
iC 0 thy eqestions befosr )
() Par 0.0, Tp Dy D, Gl Core Ty D, By G s, €, :
ErXEl“‘B&XE:“Al+A:+EﬁBtXE:"B:+Bz+E¢-
() For Dy, Dy, G Qo Gy 8, Dy :
BXBwA +A; 43 +8,
(¢) Fx Dy,
B‘IXBI“EJXEI“AV‘{‘A:T}‘B{,
Py % By meBy X By st &y + As 4.5,
E,xB,~A,+A,+B,+B,
&x%n&xaw%+&&x&=&xaw%+&
B XByeB ¥ By =B+ R, By X By =E; X B =B 4B,
% X By =B 48,45, B % By=By 48,48,
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(d) Dy Dy Dy G, Gy, €
BB =A 4+ A +E,EXE =4A+A+E,
Ei XEJ=E1 +E1'
(¢) For D, S, .
B X E = E; X By= A+ A+ By
B xEy=A + A48, +B,
E, X By = E; X By =E 4B, B, x Ey =B, + B, + E;.
5. Products fnvolving the T (or F) representations of Oy, O and T,
AXT =T A X Ty =Ty A X T =T Ap X Ty = Ty,
EXTy=BxTy=T;+ T,
Ty X Ty Ty X Tym Ay +B4+T, + Ta
ILXTy=A+ESFT + T,
6. The complete results for O aro:

0 A A E Y T,

A A, A B T, T,

A A A 8 T, T,

E B B AfAHE T, T

[T PR ¥ T4T,  AFBHT ATy AAB4T 4T,

L h T TebT;  ABHTHT, AEST)HT,
+ + +
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