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1. Answerany three of the following :-
(A) On the basis of crystal field th . i i
and [ Co(NHL), ] cory explain magnetic properties of [ CoF, |~ 5
(B) Draw neat labelled ital di
@ e o m;;IcCUl;l‘ orl.mal diagram of hexafluoroferrate (I11) 5
f i ¥y sigma bonding. Comment on its magnetic property.

W

- (C) Define 'Crystal ficld ilizati 4
= ) conﬁgumg, A tas;al;;hzabon energy'. Calculate C.F.S.E for d*and d’
: : edral complexes of metal with strong field ligands.
(D) (a) State the rules to determine the ground state term
(b). Calculate number of microstates for p? configuration.
(B) Write a short note on 'nephelauxetic effect'
® Explmn the effect of w bonding on 10Dq values in octahedral complexes
with ligands having empty 7t orbitals.

n Ot B W

Answer any three of the following :-

~ (A) Justify the following

(8) [Zn(NH,),]*" is less stable than [ Zn(en) ,

'y (b) E.D.T.A forms stable complexes with most of the metal ions.

(B) Explain the role of the following factors on the stability of complexes.
(a) size and charge on the central metal atom / ion.
(b) steric effect.

C) Give an account of anation reactions.

) Write anote on 'dissociative mechanism'.

(B Explain in briefthe selection rules which govern the electronic transitions.

Y Give an account of the following :-

(a) Intraligand transitions

- (b) d-dtransitions

[ 8]
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swer any three of the following:-
Exblain the following reactions of organometallic compounds of main

 group elements.
: a) alkylation (b) complex formation reactions
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(B) What are organometallic 0P ounds? DlScuS-iht:sr;:ctl1 to

of organometallics of main group elements W1

(a) oxidative addition reactions:

() methylenation reactions. {12
(C) Whatare metal clusters? Discuss the structure of [ Re,Cly l
(D) Explain the following reactions (with reference t0 ferrocene-

(a) ‘metalation (b) acylation : L ¢
(E) What are metallocenes? Discuss the bonding 10 ferrocene oM the

- Valence bond theory.

(F) Answerthe following :- 5 4

(@) preparation of ferrocene using Grignard's reagent. : A

(b) physical properties of ferrocene.

4. Answer any three of the following:- ]
(A) Explainthe bonding in borazine. 5 -;
(B) Writenotes on 'cOD' and 'TOC'. 3 1

|
(C) Givean account of the following with respect to offluent treatment. _
(a) principleinvolvedin aerobic process. 2 1
(b) steps involved in primary treatment. 3
(D) With reference to nanomaterials explain - 3 a2
() mechanical properties (b) optical properties
they prepared? Give any two 5

(B) What are Carbon nanotubes? How are
applications of carbon nanotubes.

(F) Giveanaccount of calamine gnd KMnO, as pharmaceuticals. 5
5. Answer the following :-
(A) Selectand write the most appropriate answer.
(a) 'I:Ilc number of microstates for d' configuration is ;
,([11)1 10 @) 15 (iii) 20
(b) The ground state term for configuration is D .

i) d’Y (i) @ (iif) @
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(© Only : of the d*sp® otbitals of a metal ion can form sigma
ponds in octahedral complexes.
(i) three (ii) six (iii) five
- (d) Insquar® planar complexes, due to crystal field splitting, orbital with
maximum energy is h
@ dp (i) d - (iil) dy2.y2
OR 4
ther the following statements are true or false. ’
es as the charge on

i

State whe
) The value of 10Dq in octahedral complexes increas

the metal ion decreases.

(q) ESRs

peaks.
(r) Foragiven value of 'S' the spin multiplicity is given by the formula

25-1
(s) n @ configuration two electrons can be arranged in 45 ways in the
five 'd' orbitals. 4

and write the most appropriate answer -
+a] jons form stable complexe

ectrum of [ IrCl, ]~ consists of double humped curve with to

Select
s with

() Which of the following me
phthalocyanin ligand?
b (i) Cu” (ii) Zn™ (iii) Be"
- - (b) Blue coloured [ Co(S CN), I complex on dilution with H,O changesto
color.
(i) green (ii) yellow (i) pink
(c) SN'CB mechanism is applied only to complexes in which one or more
ionisable _ atoms, are present.
@) F (i) Cl (i) H

(@) nL— M transitions
(i) ligand gets oxidised (@) metal gcts oxidised
(iif) ligand gets reduced
OR
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Select and write the maost APpropriate answer-. ?
(8) One of the end products of aerobic degr;daﬁon is
@) CH, i) N, GO,

() Oxygen demanding waste in water leads t

' in the
concentration of dissolved O, . R

(1) docrease (ii) increase (1i1) No change
(¢) Borazine on hydrolysis gives
2 M N, GDNH, (i) HBO,
" OR

- (D) State whether the following statements are true or false:-

3 (p) Borazine is isoelectronic with naphthalene

(q) Antimicrobials cause suppression of growth of micro organisms.

(r) For nano particles, with deciease in particle size meling point
decreases.
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