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CIIEMISTRY
Nfaximum : 6G Scores

Tirne: 2 liours

Cooi off time : 15 Minmtes

flrne*ai trrustructions to eandidates:

" There is a 'Cc-rol offtlme' of 1 5 minurr:s in addilion to the writirrg time of 2 hours

- { lse the 'c<lol offtilue' to get familiar with questions and to plan your answers

. Read thq questioils carefr-rity before ansri ering

. Calculations, tigures arrd graphs should be shovon inthe answer sheet itself'

. N{alavalam r-ersion clf the questions is also provided

" Gi i e erlLlations wherevel' necessary
. Fr,ieclrorio rlevice:s e-xcept nonprogrtrnunable calculators ai-e not allcrwcd in the Erl:rmitlatiotr i'{all

6)a !.!6,' r)l aJG y ra ;an td
. ,rlo1)'ds ri:rto-oolcri ,;;oaln rl o'!il,i 'o-',;d acod ooso' Q6rlBc(r)ltdl+lt-l;r'

. 2(fiiti.l:u'in ^O'i:c)lfila;llrri o;ml Gal0rl\r5rli-d lgort.lodr3dq!) rllSQjldoa'no-

" .:|,o'r-i).$ a,.ioio,-ra. -il;ictr,znua, ;u:crr:;ar,Jj. .Srrnla pol7}(0G"l?jo)<ldororo><ttl parieco;lreile5)r;n-ir:

. r, 
" 

r l:-, (.:3li ro eplccz'cggroier;: :o,;3a,.lcoi9^orra'

. cr,r{.ufc.\,0)32 {Yfirlo-lod rnto.uoojranufl b.)drr5:.6o6.!nc

" qL.r.-,iu:rot;;nrrz orl,.$DrDcd-.cCJfdD acoE.eoleel2o).r+,cd olqlol.s,2l9lpl -.lt) ga'dor'*rsml'd

at6'l+Pt1 n.-r)p1oi 2oicicucoi.oocoa il35l pf,

Oo ldltil6iT)fdJ 3l
I

I

I

Answer trlflquestiolrs frorn I - E. Each question

earries 1 score (8xr=8)

i Which inethod is used lbr the conoentration of

sulpllirle ores'?

?. The number rf,f atoms perLrnit cell of a bcc lanice

is -----------------

3. Ior tire gi'ien cell, MglMgr' !i Cur lCu,

irlentiiy tir r: c orrect st ntL-merl i gi ven b elow

(i) l,tg art as cathade

(ri) Cii act as cathodq

{iii) I hr: cell reaction is

6s r' \{g7* + Cu:' -i- Mg
(iv) Cu is rh* oxidising agorrt.

r o1o'rot s olooarD)gtr ooHc c"lcrlSec'n'.ri'+o1o

g0!1D o oEt 9: iT)l &. 61',)GOC G 5lc BJrTlCDlOr; o a:e;

rnica,cd ol"lolo (8 x 1:8)
t. mt+?otolncn-ri rcrecojlcci.aglos'rucLtllo'nenr

oroSlcrY "4j 
o; coi rril cnlard 9a I G(D )/.,ldleJcl ci r'

2. o:o] hcc elcglcrult;lel 6-'1cc!oc oloniilY alfliqLl

eilolg.g (drggtimglos 
".&',lpo 

_.-- "-.- rillQoll--i

s. I\4glMgr* ll Cu'?' CLr, o{i)fin gerrHt;s+o'*ail

aod orrup.iom cruoeru ma:l+l cDrol sl' :rJ)

Lot cn5 (c)crum 0)l @06r6r6,sJ6lrto) 9,! (a)lo,.

(j) hIg ar,ccinea-D r;rqorri

(ii) Cu o,rcrrrcni) <ergrrd

(tii) omtcoEl'rrcu<f,otorrnaceni

Cu + lrlg:" -> Cu': +-\1g

(tv) Cu ncerrru1o'cro'lqo)c5m-
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The process of settling of colloidai particle is
cailed

A solution is madebyu.eigl:ing l0g ofNaCl
and adding 40e of lvater. This solution is

{i) it}?6 (wA,v} (ii) 20% (u-rw)
(ii 2<o (uy'w) (iv) 5on(v,lw)

The rate constant of a reaction is
1.2x10 5 s-l.The order ofthe reactionis _____

l4rhich ofl the flrllou.ing aqueous soir.rtions
should havethe highest boiling point?

(i) 1 M NaOH (i1) lM Na.SO,
(iiii iM NH4NO3 (iv) iM KNC.

The number of tetraireCral voids generated in
a closc i;acked sinrcture of 1000 spheres
is ----

any l1 questions from g-21. Each
carries 2 srore {11 x2=221

The cc'ueiuctirrity c.i0 20 \.i solution ofKCl
at 2$E K is 0.0248_icrn Calcuiate its molar
conduct.rv:t.,t

State l-lenry's la..v and give one oi- its
applications"

\A'hat arc pseudo firsi or.der reacticns? Ci,,.e
exarnple

l,tr'hen sodiunr chionde is heated ilt presence
of sc'dirinl the crystals nL:quire lrellorr- colcrir.
(iir,'e reirson

Write any tlvo dift'erences betu,een
rrhy sisorpti<:n ancl chelnisorotiou.

A scllid substance has ltc unit cells. in *,hich
atiims of eiertent A occr.rpy corners of untt
celi. .&orns ofelernent B occupl.face centers
of' lhe urrit cell Find the fbrntrrla of the
substance.

6)a,c(rg3o'l nurod acmso:u?i re:es1 no;;ml
;"-l;*lr'itlr-O,Cefd

10 Lr-oco NaCl rumgnm;s;oro,i ,lo Loco &2,o
e.rorolaetrd,od aldaxoj oel etctrttcrrl ga,nc
d"a]firJ. g.u El3s,,.[, ________ rn4ard.
(i) i 0'zo {ulw} (ii) 2rl,lt, {wirv)
(i1i) 25% (wi'iv) (ir,) ,;o.o (rv/w)

6l o) oc m)tar ordc6rc-, rororo;iotq Co.{ ryuO-l OcF,
e.:cfi 1 2x [0': s',, g2rr g*-,ldi]o)rnroro-loei8

e:cd.[.Ld iBrg6r$

o) c c) 9 t) ae S;. r,Ior I (1l *r,,r; r I rl o1 ci,gi ii * e-j 1 o,
er f lo e-i -Jr.jari g,or d t-, ;,-n) g nil ai,ul gB o) ?

(i) 1 \,I -\aOIi (ii) I \i \a-S0r
(iri) 1r\1 \FI \O (iv,; t\1 KN(_),

1000 CrrlQ6sBoJpp cl 3; cg3crru-

"els ot stlr-,0 (ol dl.& f)l6ootrl $;fr.l)

:aa)(ri,c.x r\ edil ft tr;db g J6) s o€; ffi a,oard

rucc:).sdol5

05LSCoO1

s o;ot:rl 21 o.tfi@&)JEg ,r6olnltl.}o'.l;o 11 GeJcGJ
asrl crd ad g oro o 6)d]!!l (a)] e. 6,] c c a c c olc n5 ororkn; o

oonri afc<acd ol'toro {Lt x2 = 22)
s, 0 20 M KCi e:rcormiioo,lo-rs ar,enedsiorl$

298K oo 0 (j24g5cr:i-,rrnrari. 
Eorlurrd

C al C 
-e 

C d as ar e.d S'l ol ?-l a,, rn u:a J crac 
J 

o_+,.

10. oto-o,:taol cDl e,eo .rt rio-rcru1{ raarinloto4,i/i}r)td)

&bleJ-,o 6lOJ iotGeo)o(r)o .10)sJ(o)Jd;).

11. o1)JlGOni,rc((\-1 s:Cdn_rrd :,rtAl(E.6y6)Cnotm<.ra
.)d)qt )Jb) p_t('ro;? gi(J JdOO6il)r'i2tlr,j(sl]dh.

12 " ri cru c etjl (o, o c gcoaro o ri) o cn c in-c ru I io; ornl r;tr$

crD c rrp I ar_:.\ rodrl {od a.r 
J s JeoS rt ol c.:3 <l rdl.o uE a_.d

a erOrO rr)'l O r_, O t,<'l,OSl; Cm ; _ .S, O C0 Srlt ot Br <rd i,

1il. 
".Cil 

cn-jl gcruc€ .Jllfll,lo O,a,zrl Cmtcl,jrrglfl)lo t0)m1
F_rl ts_3 oSlol roi e+,'l r.._r; o ooni ot5 or; o.ru 6Bl3ua,.\t) sJ
{o.)le,.

'14" noJ GU{oilBcdiorn<orojlrd fcc o;elnlS {rlmloElld}
gcorl);eqcfr. gofloii ;l "4;m; allpja(orDl6)on
Grq g6sB ua qi I6n fi S tn mr g r.r o,:,Q z3 c_r al gii et card.
B "Or,r a;e:.+,roro1o).8 $rl$6cuu6 Cr,:;rni1$
o cru g1-ioto$ olJ 6tl c.a, gur acn 91 el,.r ar) g.!D,r;y.

rat A C 6 crij-r 6IiD"l O Of, rru I lrf ; an I <#,j, r: 6>O 6ITd (0ID) 
I d),.
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The schernatic represerrtaticn oilthe magrretic

fi1ofl1ents of,trvo substances are given beiora'

Identi$'the i1,pe of magnetism anel gi.-,e one

example eachforthem.

(at ittt j'1 (bri + ii"1.t

f,l on sider the decor,rix) sit iLrn leac tir.rn Eiven
l;elctr:

2i{f iS) -* li. f _c) r l, tc)
tai The rate of ai,;1gs1'tlnce ol hvdrogen is

i:quai to ---times thc rate cl
di sapp:'riilsuroe uiJJI.

{b) \!1"ile the diltbrentialrale L:xpression of
iiris i-eaclioi: rvilh resglect fo the reitctalit

1l ).la;::e tire la'w useii 1i: Ceternrine rhe Cegree

o'i'r-j i ssocriLt ir ln o i- \ r a.1.. ei=r li' *lvtes at i lt finite
diluiior-, Srate tire i.:,'':

'Ihe lirst iar(ler i-eacrit;n has a rate constant
1 . I -E .a I (.t-:rs i . i-ioii' icrrg "viii 59 ot this
reaotant rake tc ieduce to 3E

\\irit,:: Ihe lr.vc reQui;-emcnts ofvapour thasc
reiiring:

fursting r-rlilrrn is an examprtre fi:r corrosior-,

Gir.e rea:;cn ',,',.ir3r thc rustirrg of ir*n is

qtricl'er irt s*iiiit- rr alel ihil ,r crrdir..arr

rvater.

\t'rite the importance otEllinghain diagrarn in
metailurgicai pr olress.

Ansrver :ruy 6 questions fi.orn 22-29. ach
qrrestion carries 3 score (6 x 3: [8]

!\-

19

30

2t

.\ rnixturc iif'ch!t::-oi'eirin iutd ailittLil]e iioe5

not otre.v F.a*uit's iaro., utrder ail
ccrrliticns

22
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15" 06nBJ olOCdo"n 68B ElOs olcidrnllloi
b) ac a np: fl 1-;l 6,,:rfr uo.l roi ni l o-,'1.+, oor-u z, tcrfr . a.l;.-il b-) r_i

o-t*,c s;rornrl o1 ost3im al). iqlJ ro)l rxr o c al :r arr I e, or

, co,co:orncrd o:lnii4cl1omi <iaoc;ic-i.o,i accccr goc
cnO6T"Do atr) 9JtcitJor.

(a)tftiti (b)TiiJt,

oljojb)S OeCSJ Or"rl Ol (E6):rt-) Otl.+:j gflr

l(aj old(olo CDo ot...O.l <n aml.aala,.

2FIf (g),* H. (") + i, i,+;t
(a) oto"o 1o-r: ea od o6 o t"l ctir o I eol':r'o ml o orrlotq

........ ", :.......... crr'l ooor'i zu con) I'il m,*lGc:c"elrrD (a:.

( b ) ana ret a c o e, <cmrl er o: rfio s I rru r', ] c',- zro sJr! p.5
ioroJ(3oro cD ooilonfi ri*1,:r. *otml;ro8 cog
o.61doi1.: I a11n0 rrg)9l Ctjo*.

11 o3o 6 Jo6loro> g o-1.o, + ;s ::oo E tB j.+,r) g, L) Jd.,yiJ

Dc(])Jo COt,3q-fl .oo-,gCr.:rlcgjgS trliiir,-;l l,: ;-t,l
nrjl c mr c.rul c iclt 

"r,roa 
rs fi !) <BoJ q'}!,l nn r,rr .r r,l.a:j

iD'l qor o(d, ;llito! c.to: etn-oi i, cDl (Di irrr.,-n-L n\ r)roo-il

€oj(0).

erro] cfl f,{ ardrr:-rc3 iat.ili6ror}rrTrr-Tr$1,,i.rfr etrfr

mmloco,acarfr 1 1,5 xlOrs'1 r:rt,:sl.+,3ndr,., 59

oE Or'lq-d 3g (gr4ol ,i},lC(D)or)s1.s;;1..n) injrr*,fr)c)

r$rCJ)10)c5r$ ?

srU C.,si "l C ot (T L)I:i cO ; r*s1 a,,O ant Om',] iD I i.:f ot in-rg

OSITeJ cTDOlifdJ(6C)(3:0il rlt9JrT)JrEl.

G llJ 3 oo (t)C !o rT} Orofl (I) g r:l J tuo 0 tii rl rilrei"d gq r:;

orilorcr,l rotgo;ini1 ofl o8. ff!]t-Dccrrr) t+ r,r; cxct i c_i]

Btr roil or cn a,;cua,16) g l H oroil {48 r.rf { l c ftj Eg]

rmoi"koE g-] o;,ni I oor? r,:-11 o; m:} oor rsi rn s.a;,1 r I r Lo r i ni
a;coemelraq:ni?

21. eeio"oOr'l"dao6 os]6m e,tia,'l OtaBloil ra6.r gii<no

o.u,lor gco<oro-fl oo& i"jcioom5o o{)eJ. )ld),.

zz raloloE zs rueioeoD;g-q .41orirrm1er;o 6 adcclJ
6onra€d p6rDo 6)0rvJor)6,. ff cG@ o c o-lc ogomrl rn;o

ol,rd crr)caod ru'loro {6x3==18)
22. G*cGOc Gon c oflorr$ cot;o (E]a trli$ gc6rTfi erc,fr oto

a'i1uo1ttlo 
"6)R]C Gxcc,orlOJ6BY]91a;o n,urj

rril O; ao ruroo:Jmro1.oorcrfi g.
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(a) identifr, the type of deviation and give reason

for suchbehavior. (1)
(b) Represei:t this deviation using a vapour

pressure - composition curve (.2)

Explain the fbllowing in metallurgical process

Two electrodes A
electrode potential

and ts have standard

of-0 75 V anC 0 34V

(r)
(1)
(1)

Explain the three r)'pes of eiectrical
conductiraty in soiids based on ba.nC theorv.

25

a r..

a) Ici*ntif.v tlre crxidatior and reductjon
eir:ctrodes, if the1, are coupled to fornt a ceil.

(1)
b) Finri the standaid cell poteirtial oirhe cell

fl.rrrned (2)

Ciimmercial cells can be classified into
primary cells aird secondan,cells. Explain
the'mby givin-r ote exantple each,

Explain calcination an,l roasfrng invoived in
the isoialion ofrneftCs .fi'om concentrated ore?

Liive one example tbr each lvith balanced
ccuatirxrs.

I)raw the diagram of Deniel celia;rcl w.rite
t he r:lc'cti'ode reactiot t :;

What areAzeotropes? Explain ihe {tifi'erent

iypes erfAzet-rtropes.

'ao
ao"

28,

BAC65)J6i. (e)

(g) "gl-: ano ororl at; -a:Il ru3ror] cel: rn ac r:orD$r;

ooerreomfi, ggorfioo crutracruocilrn allrrorn
(rlaelcnJe. (:)

(b) pc ol.1<ilcorcmeloxe) 6r1il,rel.,radq - n{?lsdb

;ar c o-d g --: e.lr> c cri { 1o-t a,D1 m1.^:"i +t, ro1 esrg.e,.

o)
z :. ar a p a rE di lor j o c s)-l 6rii e1.D o H 5 ol o er :lo-r.+o o s 

3 
roror' l

ro1 asr;cm oL oj1 ooo'lo,ro1"eor;a.

(a) cm:cffi crloal.nrrjloufl
(b) nolgUlcPJrrtlo8

(c) eilcat"szn?

(r)
(r)
(r)

2.4. a-, :t cn3 cui,:nll otlcaorcxgil od ons irr,: I rrncolorloE

sl oem 91 ar a 2: {TD l,:D oo eirl oJr { J 
o)rJc Eldbc)G tGl

"]frlc)-l 4 OLI iOB z;u+;;];>.

2s. .t. B ogonl petdcr-siriiiuilglos
ct c rf c crr-rd oi p p_:d c rs r rr_r.l 6) .l I o S aa,.siJ oa

G)r.t3L6ac -0.76 V gJc 0.34v go (6r1,jr1i.

r41) pruoto; rmoya-IoE €a-ifScrd or,a; aler.lroJ rl;rrr"ial

e1 as:;cmrcej g E 5:$d; cr;ol,s, oorn qjl c , :r.al c-rr"l

€ro6TD p ru.de gscrtu;.aog riril rd! 4r-1,:i: ; al. ( "l )
enji) p':t or m g-ii crop qq,:c0 |G o.u d l-'-i ii.r.rir i0ii

O.Li C5 artc,gisd &sl^nc-15)3.36r s. t))

orceml tsJc ol co5 oxrl1 cDJgg off'rBjl elog
O O Lor a Ol O m) H J 

e, 6, g crTuo O mD 6rorr< Cr1 eicru 
^et 

3

€rogsnJo otd g11a aiioooo. 63c GoccrD'l mlo 6J oJ

eBooo@6rDo ot1(oo fnCIE61 ojlcraet+o1ao;a"

mlc gor"lo,5 o q'mootdi oE mr1 cmlo G elo clo {ro13o g
c ru6 ol'l o'l eel g rm rofl rn; gg [n_: L.+,] ml er g c rp)

a,cd rru.l c rn,retera, Anc c6p1o cri 
"6,r 

cnrl oJ cril rrao"l

a,o1oei;a,. mto"id; ror rruaolc6J66Bg 
J 
o s GD nrtc

aororocd e+ceocnnlcnlo 6]o] pr?oo_oro6fDo

ofltotc o6)sj(oU(F),.

nugrn'l aco(d arn"oSlero$ il,rO:Lrro ot@d
ge-r d (I ;sc ari ;.r-r olfl rmot enearsed crg O3 o.r3 a.

turt,a.l,:l G e)oetso 1g}er*fl ,i6trrnrr:oolrrol ? cls(o'J

mlcoyalroo ffiofiaiiGetrcGtgsHJe6)ges;cil4 crlqa

aa



Answer any 3 questions
question carries 4 score

from 30-33. Each
(3x4=tZ)

3 0. (a) V/riteArrhenius equation and explain the terms
init. 

A)
(b) The rate constant ofa reaction doubles when

temperature is raised from 3 00K to 3 10K.
Calculate activation energy.
(R:B.314JK1mol-') 

A)

3 l. Sometimes abnormal values are obtained
whiie molar mass of a non_volatile

, solute is determined using colligative
properties.

(a) Write the possible reasons for the abnormal
values of molar masses with suitable
examples.

(b) Define vant Hofffactor and write the modified
equation of any one colligative property
incorporatingvan'tHoffactor. 

A)

Q)

3 Which isthe chiefore ofAluminium? Explain
the various stages used for concentration of
oreofAluminium.

ao oSOroB 3s oJoo@)lAa
eolloadd gorDoooelorla.
rncpj mic.oc6 or.lcoro

orikoo o.0eloJ6.

"'61er(nA1er3o r cjjcsJ
n CGao C C 

"lC B5<iyrOr'! Cn; o

(3 x4= t2)

(z)

so. (a) <ono"lrnlo;mj m-laolcoJo oge3cojl <oorofloe_r
6lccoc otBdoBgJo ojl.oaacoeigo. (z)

(b)pnonst-acoj 300K col1af rnlcrnSo 3l0K
GrO6o1 ocg;ccnrc<d 6l@J @ccrutoto.rdoom
oro'r1oofl eo$ mldacao po5ilco;caJJanJ"
<arq**'s1eot"uod glcrgeao 66rD6oc6o;e.
(R:8.314JK-1mol-1) e)s1. oacg"l Co gloi <nSemecnog p,r_L ccorc colaj

eruc"d"_rco"lsa'lgc<oro etlcneong;os cacgcd
acc$ aemdocaoJcmlcuE o_ils ccrootfi.D(odrrB
gi1o8 onmicoco6maJelJo elelaoJcmJ.

(a) c ocg c6 ac m.ll rd oor Ln cd oro a; elJo trJe.l 6ei co,
olao;cmrorlcnJgg e,c@fiDannog g a c ooo6rum)

(b) onod c 
"oc 

crd oet sao rrrld or,jl asr3 a. aracgl
c o 91 oi oJemeoa gi}if . .6301 <orer1 o3 o a crrrl orofl
cr.uzCUCdJJo occrac"nc"-d o€ls6o gcrilotg
sJ<oo;'l o_iJal;aol ooel@Jo. (z)

sz. (a) e,gcejl*d o{)(.(o) o.rooro-rletJoerrecni gac
ooroemm;ooloo o.0;9J{olJ6. (z)

(b) 
"g n0 aro rruo o gc eL1 mr1 *, ornp o6or ttn e,1 et3o
oerri 1"_rc<o5aro:aua. ojlrrooaceo;o. (z)

3s. <aroetgalmioororor'locrfl (e-o)cr)oglg ronoold

"{]<ocsdt oneL;o1cn1coto csnco;lo.iorn m)cgcel
a o'loo; cm or1 mJ e cu6rrts ot; o.r5 mlo .eL g smrird
ojlcrooocaei;a.
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