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Instructions to the candidates:

1) All questions are compulsory.
2) Answer to the two sections should be written in separate answer books.
3) Neat and labelled diagrams must be drawn whenever necessary.
4) Figures to the right indicate full marks.
5) Given : Atomic number : Co =27, Fe = 26, Ni = 28.
SECTION -1
Q1) Answer the following questions: [10]
a) Calculate degeneracy for the following terms/states.
. 2 . 6
) 27°B, ii) L,
b) Identify from the following complex ions that shows same R.S term
using Hund’s rule.
i) [CoF, ]~
i) [FeF ]*
i)  [NiCl,]*
c) Find possible term symbol(s) of the excited state of Na atom with the
electronic configuration [1s? 2s* 2p°® 3p'].
d) Define ferromagnetic and anti ferromagnetic substances.
e) In the following pair of transition for octahedral complex which would

you expect to be more intense?

i) 1A2g—>lTZg or 1A2g—>1Eg.

PTO.
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02) Attempt any two of the following: [10]

a) [Ni(H,0)]** complex ion shows 21% increase in its observed magnetic
moment value. Calculate spin orbit coupling constant A for Ni** ion using
following data:

Dq = 850 cm™.

b) Prepare a table of microstates and hence derive the allowed. R-S terms
for ns' nd' configuration.

¢) Find out how degeneracy of ground R-S term of Cr** ion looses on
complex formation as [C,(H,0)]*".

d) Discuss selection rules in d-d transition with relaxation.

03) Attempt any one of the following: [5]

a) For a Ni*" octahedral complex three absorption bands are observed at
10850cm™, 17600 cm™ and 28300 cm™'. Determine and A, and Racah
parameter. Comment on nature of M-L bond.

[Given B, =920 cm™].

b) Assign spin multiplicities to the states arising from eg? configuration
using Bethe’s method and direct product table.

SECTION - 11

04) Answer in short: [10]
a) Explain the role of calcium in biological system.
b) Explain the role of Manganese in photosynthesis.
c) Why only cis-platin is used as a anticancer drug and not trans-platin?
d) Differentiate between DNA and RNA.

e) Explain oxygen transport in Marine - Invertebrates.
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05) Attempt any two of the following:

a)
b)
c)
d)

06) Attempt any one of the following:

a)
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[10]

Explain role of Iron - Sulphur Clusters in biological System.

Write a note on siderophore.

Write a note on metals in medicine.

Give an account of amino acids as ligands.

Draw the structures
i)  Flavin

i) Cyanocobalmin
i) 18 crown -6
iv) Histidine

v)  Adenine

Match the following:

) Mg
i) Fe

i) Cu
iv) Mo
v) Co
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OR

Oxidase

N; fixation
Plastocyanin
Cytochrome

Hydrolase

[S]


http://www.sppuonline.com

http://www.sppuonline.com

Character Table for O rotational group
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Correlation Table for the Group O,

ch 0 T Dss, Du G & Dw DB e
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DIRECT PRODUCTS

i Gioups oﬂm: form G X fotG Xoay
[he 7, v or ', 7 additions to thoe IR symbols g these groups saliafy

s r_x ¥

3).,::;,,;11:—_3,:)\303 xv~nx: X = .
2 Produots of the form A-x A,.B x B, A X B
For all groups :
Letter symbolt : A % A w A, B X B e &AXB i
Subsaripts : 1 X I =1, 2x 2 1, I x2x.2
ucaptfordercpmxﬁxﬂ-tmoI D,manvdxxc
BxDeBandl XImd 2X3=], 3R 1=
3. Productyof the form A x 8 Bx E:
(o) Por d groups : A X B, = By krpepdctive of the xeffix ¢a A.
(5) For i grops excaxDes Do
BX B =B, B XKE=E
rrespitttp of thesudfix on B, { U'ths rvoup bay ozly one B repriceststive
pt Bypedly = B}
() For Dyt
BX“#EPEXE,vIQ BXE = I:; Bx B.,-wEa BRE =N
brespectivys of Chs sl on'B:
(d) Por D 8y 2
BXE =B, BXE=h, BXE=E
Brerpective of tho seffix on B.
4. Prodects of ths tom B x B}
{ Fot grounps which bawe A, B or B symbels Wﬁt—mﬂ:&pﬁ Ao dym A,
e L the eqestions bedow )
{a) Yar On O, Fa Dy g Cp .0 8 Ui P, D5, G G5, G5
By X By B X By me Ay + Ay 3 Byt By X By = By - By -+ B
(4) For Dy Dy Gt Qg G 8 Dy
BXBwAy +A 45 +8
(¢} For Dy
EXE =B XE=A+A4+Y,
By X Bym By x By &y 4+ A; 4B,
By X By~ Ay 4+ Ay + 54 By
B X mB X Byl b Bk X B =By X Kk 4 B,
BXB=E X B =G+ By =B, X B = +E,
G xBwB 4848 BxE=B4+8 45
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(d) Dy, Dy, Dy, Gy, Co €
Ej X E =4 + AR XE1=A1-+AI+EIv
B, X E=E +E,.
(¢) For Dy, &, |
By X E =E x By= A+ Ay + By,
B xEy=A + A 4B +B,
Ey X Bys=E; X By = By 4+ B, By X E; =By + By + Iy
5. Products invalving the T (or F) repressntstions of O, 0 2nd T,
AXT =T, Al X T =Ty Ay X Ty o Tj Ay X Ty = Tn.
EXTy=BExT,=T+T;
Ty X Ty=TyX Ty A+ B+ T, + Th,
T XxXTy=AM+ESFT, 4+ T,
6. The complete results for O are

0 A A E . T I

Ay A Ay B T, T,

A‘: Az ﬁq B TQ T;

E B A+HAHE T4, T+T;

L T T T+7, ArtE4T ATy ABET 4T,

T, T, T, TitTy AtB+T+T; AFELT 4T,
+ + +
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