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]I.Sc. (Iart-I) Semester-I (C,B.C.S. Scheme) Eramination
CI{EMISTRY (New)

(Irorganic Chemistry-I)

Paper-I
lime:Three Hours I [Ma"rimum Marks : 80

\ote :- (1) .{ll questions are compulsory and carr-r' equal marks.
(2) [-'se ol scientiiic ca.lculator is pennitled.

L\IT-I
L (a) Expiain the shapcs of the following molecules on the basis oI VSEPR lieory :

O NH.
(ii) PCr.
(io PCr,
(1v) SF,
,, sF,. j

(b) Draw M.O. diagram of CH. moleculc end explain its bond order. 5
(c) Mention rhe hy-bridizatron state ofcefltrdl atom in the lollowing molecules and explain thcir

shape :

(i) BeH,
(ii) sol
,3n) r,.

2 (")

r0
lr)

(b)

(b)

tc)

OR
What are rhe cha.racteristics of sPd hybridiation I Erplain the fo?rnation ofPCl. molecuie
on rhe bcsls,ri h\ bridi.,:rr ion. 5

Explain the fomatio. of delocalized ;-\1.O. ir oitrite NOa) ion. 5

Give the various stereochemical rules ofVSEPR rheory lLnd explain each rule r.r,ith suitable
example. 6

TNTI_II
What is Jaln-Teller distortion ? Explail the distonion in following complex ions :

(i.) [crGr.o)5]cl^
( Nar\iO.(L.S.) 6

Expiain the variatron of ionic radii ol diva.lent metli ions of fust transitiol sedes elemenls in
Ocuhedrrl cor ironment. i
Give various experimenral evidenccs in support ofmetai ligand orbital overlap. 5

OR
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(l) E\plaio:ilc crysral iield -rpiirung in scuarc plmar gecrnetr\ ',!irh energ)- lcvei diasr-am. ii hit!

is lhe ielarion of crystal tleld splilii.g energy tbr square planar and octahedral geornetry ?

l
(q) Why does fie t." set oforbitals in metal ions remains non-honding in octahedral cornplexcs

ofo-donors l llxplrin it on rhc basis of UO l'. 6

(r) Explain &e etfect ofi-bonding on ihe valuc oflr in ocmLledral compLexes. j
L}IT-III

(a) \trhat are cie.so and nidoborancs I Explain the bonding in retraboranc with styx scheme.

ib)

'cl

(!)
(s)

F.xalail1 the str"Jcture and bolldi]lg in leyanuclear and heranuclear metal clusters qith suitablc

examplc. 6

\\:rire axplanaton noles or, isopollacids and heteropolra;:C:.

OR

CiIe fie rernplet s\nthesis oimacroclclic complexcs u'ith suirable ea3n1pie. :

Calculate total clectron cou'rt and nurnb$ ofskeletal clectron pails in the tbilowing carbonyl

clusters \\,ith W'ade s ,-ules :

(i) Rh,,(co) 
6

(ii) Os.(Co) ,. 6

What are s- t. y. x rule'l Give s. t.;r x number for :

(i) 8,116

(iil BsrL

(iii) B^H.,,

,i\1 BH :
L]I.iIT-IV

Give autoionLzation oi Liq.N,O! Explain the tbllouing reactions in it:
(i) Reaction $irh mctals

(i.i) Solvolysis. 5

Arange rhe loilowirrg complexes in the i[crcasing order of t\eir srabililv- Give reasons :

(i) K.lFc(C.O,rr. K,[Fe(CN)"1, K.llerc\)6]
rit [\l3Oll . Bcnll] . lt-aOljl . :
How [il] you determine the composition and stability constanr ofa cornplex b,v mole ratio

mehod I i
OR

ir)

.1 (a)

(!)

(c)
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(-p)

t)

i. ia)

(b)

G)

G)

(q)

G)

Derive the reiationship between overall stability coDstant (P") and stepwise stabilit-v coo5ranr

(K,. K.,... K,,). 6

\\&at is solvent system concept ? IdcIIdl, the following compounds as acids or bases aiong

with their solvents :

(0 Nocl
(ii) NaNH,

r iii) SOBr.. j
Both [Cd(CH.\H.),]: and [Cd(en).]'- are formed eom [Cd(EO)r]:-. But wh-v rhe latrer is
lar more srablc rhan the ibrmer ? Explain. giving the reactions. 5

UIiIT-V
Explain the follo*ing rcrms :

(i) Identiry

(ii) Centre olsfnmetry
(iii) .{xis of svmmetl,. 6

Identiry Ue s]'rnmetr] point groups in the following molecules :

(i) c.H.
(ii) Not
(o INi(cN).]j
1iv) NH,

5rvr CH..

Whar are proper ard improper axis of symmetn ? Explain, giving example on cach. 5

OR

Give the rules that ar,r to be follo!,ved for a complete set ofopemtions to tbrm a group.

6

Explain the reducible and irreducible representations. 5

De ve charactcr table for C., point group. i
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