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l. Answ€L all the parts
(a) (i) B.rranes a.rl) classilied into frcur sauctural gro[ps. Give thc namcs of tl]ese

iToups and briefly explajn ary thee tlpes with suitable diagrams, considering
theil stt'ltcture and ibrmation.

(ii) L'lassify the following boranes into thei structural groups accotding to the
formula
B5Hs , B16H1a2', B1H10, B6H62 , B2H7-, B.Hq

{b) Dis."r;s the bonJing in rlre lollor.r ing compounds
(j) B5H5' {ii) C,BdH6

2. Answi.r ir.ll the piL s
(a) Derire tlc "stlaK" number for the boraue BsHll, indicati$g ttre equatioDs and rulcs

clearly.
(b) Show by means of equations how the following transfomations could be e11.ected

via,:rganometallic intermediates.

(D C[13-61.1-=6t, -+ cHs -cHz-cHa

(ii) B:ttteHo 
------ IBNH(NHR)]3

(c) (i) l)iscuss the structure and nature ofbonding in borazine,
.1ir r ( iir e one method .or lhc preparaLion o I bora,/ine in the laboraLor).
'(iii)r rite balanced eLlualions ro iiho$/ the reactions of (BNItCl)3 with MeMgBr,

H2O and LiAlHa.
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3, r$swer all parts,
(a) Sillcate minerais are classified according to the lintagr: pattem of SiOaa-

teharho&al rmits. List the types ofrninerals by giving schematic structue, general
for li la and an examplc for each.

. (b) Nai ne the tlpes of 3-D silicate. Briefly explain each oftheru.



4. a) mtf are the slanmetry elements present in the following molecules./

i) I I / ii) B[, iiir crFt4 iv) prcta2.

''.,)
b) i) W-1rat are the Miller indices for 1

sifiple cubic cell? 
lhe planes having the following intercepls in a

I) a, b, c II) o a, b, o c tlt) a/2, ab, c/2.

ii) Draw a schematic diagram for each oflhe above planes.

c) lor *,iu,n-cr) qLa'izes uith body cenrered cubic latrice and has the densir\0.85bacmr..The lenglh ofunh ceti is 5.64 A. d<_;;-- 
*rq rrqr u'IL uLrtsrrr

I)u rw a schematic diagram of body cenrered'cubic IBCC) Lu rcell.

ii) Hrrre maoy potassium atoms axe found in a BCC ru:rit cell?

iii) { arculate the Avogadro number.

5. a) State the Gibb,s phase rule and explain all the terms in it.

b) Define ihe following terms,
i) Conlponent ii) phase iii) Triple point

c) What trc the number ofcomponents, phases and degrees offreedom in each ofthelbJlo,,r i ng equil ibria?

.i) 
Thr rnral decomposition ofMagnesium Carbonate

11, lce ,i,:rter -vapor syslem.

d) Draw the phase diagrams ol binary liquid mixrures which cannot be separated intopure .\Jmponent using fractional disiillatjon.

I e) Explain ihe term minimum boilitrg point atld give an example.
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l3.2H2O on cooling,

following parts.

Cotrgruent and ltrcotrgruent meltitrg poitrts poitrt.

osmlc! the phase diagram lor FeClt,H2O system which lorms compourds
lr.J 4HlO (Fe2Cib.7HrO). FeCl.r.6H2O. FeCl:.2rr.zHrO (FerC16.SH2d, dnd

_"::y: tFt tt" T:tqC points of compounds decrease in the followiog order.
00% FeclP Fecl3.2HrO> Fe2cl6.52o> Fecl:.6Hzo> Fe:cls.7Hrorr"oo"z" i,o.

r i,thre-e compouent slstem, a point,,p,,has the oomposition Xa=0.50, XB=0.10
rd Xc=0.40. Draw a lab€led phase diagarn and show G point..p;;.

lw a cooling curvo for an ideal mixture of known compositiotr and explain the
ling behavior.

* {.:* )** *:},}1. * * ** *:f * *,k *:L*

$
{


