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Time l (l:! llours

Answel g!5 questions only' selecting at l€ast one question from each

p*rts A, B and C' 
*ART A

1) a) Stati 'vhether 
each of the following would act as an aoid or a base in liquid HF'

BF:, SbF5, H2O' CHTCOOH

In each case, write equation(s) to show the basis for yoru answer'

l,r Acu i rcid acr as a diffcrentialing tgll*l lT-tj:19-:cids 
whereas \ arel acl as a

" ' li",i',o "r""* r"r suong acids txplain this $atement'

r:) Wh ;rle non-polar compounds usually insoluble in stoogly polar solvents?

2) a) Wri[: bala[aed chemical equations for the aulo-ionization ot"

i) Liquid H2S

iLt Liquid IlF'
iir t Giacial scetic acid

b) Discruss the following state'm€nts

il Iotassiurn uride llt2NCONHKl cannot be' prepared in aqueous solutions:

" l'",""".,. i, 
"""ra 

t: **'ltJJ:[T: [ig'i-Hl" liquirr surphur dioxide than

ijr I 'cn 
rhoush !n" '3,,. "'i;::;,Si. iniiquia .,rrpr,u' a;n)(io".

in water' iodide salrs are r

c) E{rl;rin the powerfulgreducilg action of a solution of alkali rnetals io liquid

' nlmonia' :

?l al sr'1t;tt are the chemical reactioll$ that can take place in liquid ammonia? Briefly

'' "' ' ."liiu" ttt"rn rtith one example for each

b,) Ci ; halanced chenrical equations for the follor'ring reactiors:

i) sulphamiQ acid ( so/ 
NHt; 

i" Nu'
toH



ill CH3COOH in HzSO4

iin) BClj in HrSOa /
i, j PCts in HF. /

c) A::etamide behaves as a weak base in aqueous solulion but shows acidic property
i r liquid NHr.

PART B

,{) a) M rmganese caxbonyl D having empirical formula Mn(C0)5, is diamaguetic ard
sh,rrvi strong absorption only at 2500 cm"lin the region where CO stretching

fte qoencies are observed. De-duoe th€ structur€ of mangangse carbonyl D.

b) Give ihe products (A-F) ofthe following reactiotrs.

S Mo(CO)6 + C5HsNa ------------> A CH3I> 
E

E cs}I6 + Fe(co)s 

-'- 
g --4---- D

ii! Mo(co)6.e) 
-- 

E Phcgt 
!+ + PbH

c) Indioate whether the followiag organometallic compounds obey the IJAN rule or
nol

i) (nLcoHe)rre
t
ii) []xFe(Co)al'

iii) tne(Co)r(Nolrl

iv) tv(co)61

\,) IMn@3-CaH5XCo)41



and bridging5) l) Indir:ate the monbhapto, dihapto, t iapto, tehahapto, pantahapto
ligan cls prese t in th€ following compounds

/

9
Ni

6
t q?lo

I *JV\- c- Ph

co co

b) Gve the systematic :mnes of the following organometallic compounds.

ii) tFe (n195H91

D [n"1co;1uo13]

iv) \ ./H
,cTc..Ff I 'H

.Pr,'1\
cl 'al cl

?
6

CO



c) Shew by means of eqdations, how the following trarsformations may be effected
via orgarometallic intermediates. Give, wherever possible, the expe me[tal
c'JDditions.

| (i's)zFe 
--> @J-""

iD lle(Co)j 
--->

d) Th- Ir€quencies ofCO stretching in Co(CO)6 and Cr(CO)6 are found at 2143 cm-r
ar..j 2000 cm-r respecrively. Give reasons for t-his difference.

6) a) Ex plain the bonding in r- allyl complexes.

b) Gi re the mechanism for the reactions involved in the catall'tic cycle of ,

cH2{H2 H2lco . cHlcHrcHo
HCo(CO)a

c) Discuss the moleculal sauctures of the following compounds and indicate the IR

i spectal evidence ofth€se structures.

FedCO), 9 ii) Mn (CO)1e

{

*-\o-r
Fe

I

@

Fe

I

/A\

.,A.-
T

Fe

I

@



:t

7 r. lJ) D.ll..c lhe tcmr 'adsorption' and give four differences beru ecn phl sical ard
che.r",. al adsorption.

(b) Outline the assumptions made during the derivation of Langrruir adsorptior
isot ri1ln and hence derive the equatioll.

('r, Wrirfl ,:lowll th€ equatiofl for the BET adsorption isotherm and explain all the terms
in il

(tD Exp lnin how oan you determine the sudace area ofa solid by usi[g adsorytion
mes.sllrement of the solid

8). (a) De line the term 'swface excess'.

(b)Wrjle down the equation firr surface excess (f) in terms ofoonc€ntration, suface
tens on and tempemture.

r:c) JN, the number of gas :molecules stdking a surface of unit ar€a (1 cm2) in one

seccrrrcl is given by dre lt'llowing equatiorl;

Jp .. FN1 / (2nMRT)r'z where Na is tbe Avogadro number, P is the pressure of the

gas, M. is the molecular mass ofthe gas mol€cule and T is the temp€rature. How

mary molecules will strihe a 1cm2 surface in onc second at 298.15 K and a gas

pres iure of 1.05 X 10'6 Pa?

9). (a) (i) .ildline the term 'surface tension'.

(ii) S.how that the surface tension T is given by

PART C

I ^._(b+t/3\pga
' -l o.o

Vrtrere cr' i oontact angle, a - radius of the capillary tube, b - height ofthe
'liquid, p- density ofthe liquid and g-standard acoeleration offtee fall.

ft) The .ontact angl€ ofa liquid is assumed to be zero. The height ofthe liquid level is
5.00 crn at 200 C in a clean glass capillary tube of mdius 0.20 nrm. Calculate the
suJfi cc tension ofrhe hqrid al 200 (,.

( fhe Jrnsiry olthe liquii at 200 c is q98.2 kgcmr)

xxxxxxxxxxxxxxxxxxx


