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| - ca00m e I ernDend BEudr op 08 b duemsl MO ecsm.

1 - el (DEDogn gcsSen ) 30 8¢ aPaitnd. SbedGon mEm Stod.
I cxmDm (OB Ean) onds ofadomm. '

Bxdeb® BEndtt ocnddn. SLeLEo mEn oG ecid.

&Sod etnds nosd. o So8n emd S08d nds.

2uct oged & g emgd nE e Bmio gewa (Index Number) ciexfE0 gosio
) Somo(R) = 8.314 K ' mol™! a

B@&ed) gowm (L) = 6.022 x 10* mol"! \

oo Sowe  (F) = 96 500 C mol ™"

osd Soow () = 6.63x107*7Js

na@iwed gedna (c) =300x10%ms”!

oletifm gecioma) =1.602x107"°C

bar = 10°Pa(Nm™?)

RbS Homo(R) ©=1.097x10"m"™"

1 O emo (30%)

o pdond ODIEE 86108, B8qo enid sem qifl cdnd oged qoE emID oo
| oBefd (X Jondy node. |

' gdm® B8O @m@ 8500 ocm (Cwiogd ead) ctad :do nose.
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amm ciSebs o Heeds nonen BEOgs @ org ciaod, mando
cginns & oIEsars gh-q d &7
(1}Rb, Y, 1 (2) Ba,Fe,Br  (3) Sr,Zr,Xe (4) Na,Fe,Cl (YK, Ni, O

Do pediBn o men ediSo ool eccnd gudd goq ocBood oPd wdda
ged. ©Ps mom guond &g DeBno A, B, C emdd qond cDdgs. A
. pelao S0de e it MmediSo onfld eewd coip®ie § qod B aclee
Do qediBo onid ecod cod codudde So. C Do codpPio
eosn® comege. ( A @ B 8 gedichos oPm i congosnn posk.)
cnD eeds ey cos/ousns 68 7 :

(a) A mcloed goq Do gediBn ed
(b) B ocBoed g A gordgd 08 B0 Biled.
() C go® megn eEd MediBn 3.

Soroe, 8o SHmed .
(1) (a) o0& (2) (b) =@&. . '
(3) (a) & (b) 2@, (4) (a)em (c) 2O, (5) (b) o=@ () =D&,

aed DPEDED send Do “Br on ''Br aBpdoend SO0E onsitio nel &7
(1) “Br & "Bro om gegmedio semd guo. '

(2) "Br® Bgegia 79 qum.

3) YBr® "Br @ o epiedin scms gue.

4) YBr& "Bro om Bzedio scw gue.

(5) "Br 8 pegwiedim 35 B ¢ sgledim 44 5 & ao.

. onn erieds goefuow uEbys auds poee aoe e e?

(1) Ca8 ogl gobndd cute
(2) K 8 ecoa gquslodsn =80
(3) Ca8 eeben g NG
(4) K& o8 gobncsdh oo

(5, Rb 8 ol goSwddn auitin

5% gOED1d coBn Bfns od®wed =1 o Kol quued qoEd cO8s
geiedln olmd Hog ? ( Bingdg 200D pErme Si= 14)
(1) 14 (2)2 3) 8 @6 (5) 28

as;im ersedn SOE8 nEPnd gog? @ eIS@ (De Broglic)pdw go@c
qia 67 :
1. 1000m s~ edens ©BE noa egledinns

10000 m 5" eSwens s mée gegmelians

1000 ms' eBoens ©s wom geguiediones

10000 m s edmenea oo wie exiedinns

10000 ms”' cdoens =Pd nos oiEgss oD

SRS

NO'H 9s50= e=@ (bond order) @3 €7
115 @1 - (33 4)2.5 (5)2
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L emm gf) qods nbor gddn 580 SEeEBe ?
(1 PCl,* {2) SF, (3)ICly (4) XeF, (5) SO,CL,

smo g% qods DD gadn 808 so@iEned sp' GaBundtin =8 &?
(1) SF4 (2) SO; (3) IS (4)5Fs - (5)80;

' omn 000 oebond DnSuin GnBRces % 2
(a) IC1; (b) SF, (c) BF,” (d) NH,*

| BB BEqd dmed

(1) (a) oo (b) cOMB. (2) (b) @60 (c) =s@gud. - (3) (c) e (d) é@m

S (4) (o) e (d) @08, (5) (a), (b) ©& (c) SBLG.
o oo oo con Bod® gy ebdn b o9 ebdn MmO qE®
e, ' ‘
(1) CO, {2) SO, (3) BeCl, (4) C;H, (5)CO

:5.'1'2;:." 0,0 0500 onm QKOs EEE.
s @ 0,8 omh eEn gegedisn othmn®

S E ] -
Tp Ol T Oyp gzpf ﬁz,ui = 1l T Ty

. 2 g

(b) 0,8 pate esg 1.5
S () 0,5 9= E® 0,6 a&he Exd o8 gae.
() 0, gen8@eeId (paramagnetic) @8,

HEOE E8mO Byed .
L (1) (a) @ (b) c@eu. (2) (b) ©®(c)=BmB. (3)(c) om (d) =Bui.
o (4) (a) @& (d) eBZui. (5) (a), (b) @ (c) ©OnB, -

f';;'1'3'. 0, 07 +¢"; o5 godndsn GodEs oguss. 5D cog o DsHH E® Bn
LU qiE0s Dee® nen ¢?

()] | Fnm esE 6ROP o DD Em 500 8.
() - aste eme ghBe o 950e Em S8R @8,
3) . Deilesn coep SR o) Pefds B S8R &8,
S (@) Dm eoe R o RDaim B ghode ed.
S (8) 2ol eee NE0R afd Ddie B emedmdet.

14 52D oenim guds woo -ecianmd nims 538 @e cifn @Ho
" {calculated lattice energy) (Born- Lande e8m0g0s) & aloeend®n cife cuido
o0 cOnonn cosdiE &7

(1) KCl @)CaCl,  (3)Cdh (4) Nal (5) CsF
15 miSige SoBwED (Fajan’s) rule g0 Smend ooe.Qs Euedn gif coenion
= Dmed
. (HLicl (2) MgCl, (3) Nal ®HMgl,  (5)KCl
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15 [UPAC s@momed ged omen QzasS@Beb eeeninel ®H® nes e?

(|3HZCH3 (I3H3
CH;CHCHCHZCH,CHCHg
CH3

(1) 2-ethyl-3,6-dimethylheptane
(2) 3,4,7-trimethyloctane

(3) 2,5-dimethyl-6-ethylheptane
(4) 2,5,6-trimethyloctane

(5) 3,6-dimethyl-2ethylheptane

17 JUPAC s)®@GEnnd qud onm eieds mwenioet =P nw ¢?

?Ha ?Ha
CH3CHCH-C=C—CHCH4
|
CH,CHs

(1) 2-ethyl-3,6-dimethyl-4-heptyne
(2) 2,5-dimethyl-Gethylhept-3-yne
(3) 3,4,7- trimethyl-5-octyne
(4) 2.5,6-trimethyl-3-octyne
(5) 6-ethyl-2,5-dimethyl-3-heptyne

18, con criedn mecindgs cndtn oDOEdnmon esend nodes nom & ¢?

Cl H Br, CH Br. CH
Q# = = Y=
CH CHs Br ! H H

3
Cl

2 K L M N
(1Y L eaN =@ ) K, L, em N =26 (3) L,Me& N =2&.
s 4) KeaNo2dm. 5 K, M e N =240,
1o, _ :
S Me Me Me
CI\$,H Me'\Gb/cl H\él\fle
-~ "~ P T - L
H H : H
Me Cl A Cl Cl Cl
(C)

PEDen EaS) dz aons SEeD com cimeds omIms HEmele.

) gudsl DaEe 08 asmon Daed (A) o,
(A) = (B) SOBmBens .

(B) & (C) dOdmdens’ o@en.

SOBmBene e@@ MBI (©) o

oo
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5OGE, pmes Dxed

.'(1) (a) & (c) 2L (2) (a) @ (b) 2B (3) (b) @ (d) ceH.
4 (a) @ (d) =@E. (5) (a), (c) @ (d) =B.

0: éﬁ,ﬁ, eudebs P el oEtmeis.

NMe
@,Br
éMEg

P

eon ciseon S0Es P 6 omEe d0f conse Soonn Defes WEss 67
Br

S 1. cMes B 2. | Me 3. e
i ‘% MesC Br ﬁ

M830 )

Me

Me
- ) a, Meacm/“’lﬂ 5. %;Br .
Br

CMes
1. S00md HEDEnm (0B O8E =dobv Bm BeHE mitscace W B ) e Osbown
Q)@ qossno oEd edadde  (dU) BEeoRd oo DEed, '
(HWe qen (2) was o W 3) w=@s @ W
(4) —W e qas (5) O @ Q@B '

| oSepBo oem SI dow Bmed ,
1y JK mol™ (2) JK! (3) Jmol™' (4)Jmol  (5)JK

AS =g, /T 0o oBnoHn 08 Dmers @ emin miuen oon Bho adDS0nd/adnd
o@D &7 ‘ :

(1) pBobus cdndo  (2) ceoidt og0EG (3) obobos nedidin efnto
@ aP=0D) odnEn (5) Bedd neidtn ofOEDED

ooDam efDtun Beda gbfudn E0u-BmBn gecinge H58 orm B0 con wdo
BoBmIPn s (quantities) eme) om &l 67

(1) 8w Te P & Bedo sHEEIOD AS

(2) Boo Ten P & Bedo oBE®OD AG

(3)8ce Te) P € Bedo =68mem AH

(4)Bem Ten P & Bebo gBE@Om AA

(5)Bww Ten P € Bcdo aBEmSm AU

oo mEDesS qunds goesse aom (intensive) mowim HIesens obeidn DB
B mmgliee oes .

(DH,V,Cyn (2) P,T,G (3)C,, S, H

MNP, T,Com (5) U,vV,G

5
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6 son Soxee guds) @i SGE emed &7

e (1) co=t@ mboos B moged gBdbos GOOEE ©.

(2) mend Sgmed ogf Swdn e eud ®ddd Jelbeed Wby O q‘JamOc:ﬁ)

(3) Cnfo sdaBowm (isolated system) GuiGn SHowo.

(4) Bwwo b wled £ 86x gha oo Jobowe gossind Gudens Bzé@@a @
e

(5) BDEBL nE Chw-BR Bebuores Bebo UD, uded OeRBn 08 3.

snD Smoas Boo @5@{3)&)@’@ (elementary reaction) A + 2B ~--—- > P geIg €0,
(2) 2B66o Bew® [AlB) Og0 comers 8.
(b) e55wmed gemmdn (Molecularity) 4 8.
(c) oBEmed abgbin esg 3 3. :

PEY SEmeH guis)

(1) (a) @ (b) cods oos ed. 2) @ (c) cbind eows 68,
(3) (c) @ (a) eOgund oos D, 4) (@b o (c) Boudg owms .
(5) (), (b) e’ (c) BESE oeon emed. '

Qe ooE SHEEDD LA ME MED OISR e@mEs el ors OHundn LD
B oides, (606 emgeon qif owednbEd doed o@ms gbdn o)

1n2 1 2k a a
(1} — (2 p (3) P (4 e (5) T

A—->Poy Qo e5g @-@masﬁ @EDTD @u@rm@ﬁ Booh SHoma
(/) =2.0x 107 moldm™ min! o2 gwo A & eBmp eedegns, a= 1.0 mol dm™ &8,
28 EB@wmed gbl gy mepn (E859DEs] audad

(1 25 (@50 (3) 35 @15  (5)0.04
Q_ji".30. S QDB HELES. |
{a) abdomed dambn aiEE0d QE)@EDEBEB]E‘.D HE oEcin B cjrr;g D8,
(b)) ab&SEed oBfaddt q98, k(B Soms) 5@6@5 -;7 [T - edgosion)

_ ebaks e
{c) oESebn ofns e gbe BEs @5@&)}@5 Bembe g8 3,

'

[Sro10)] gamcsnen' e,

) (@ (b) 8oL 3. () M () BOE 68, (3) (c) @ (a) BOGE B,
{4) (a), (b) e (c) DO, 1. (5) (a), (b) = (c) OED SOOE enton.



00663

11 emiOe (70%)

Cl, g8 Cl so®uded Sedan 6300 gdes wxdo 239 kJ mol ' &8,
Chawos Ssdand gdes @uto o emiedimnne agPeriedens oRs @)
on 0 o0 08 oo oo (i) P00 s (i) oeald0o OFs

e8eie.
(@men 20 )
1 - ‘
% = [—12———;-} m’ o BHALE e¥ndived Bog =¢ DEm s
n m”
oEgss Sedibe BbemDRed, gl egdn 86s) He@itan wogy e OO
Bens §8on BEomed mom MEIR0 “Ien o
' (eney 20 )
Ni¥ gose ocH geemedSn Damnn gesln. Sngd e-exiodg Bbgne oee
Do EEEdln @inee gls e?( soSgNm EEee Ni=28)
) (ewen 20 )
gegredinn goubs OB, ged 08 wo® mEPns @i ¢ o BE ol 20
Benens HoG. @ Dosto SEde BRed goad cHosim.

(emey 20)
cangd coenions vh Bew g7 ALD; co@ognk ege eme) @HBed
soesmn, geg Omesn oBmon egs.

(Gmen 20 )

:fﬁ; 2 (a) NaCl edeems oee edis-e€0b Do coesi® no ofds, con § ;b ¢

(k] mol™’) eoeci® wo ewe NaCl 8 ¢iEe wobtn oime DosH.

exifindDg oMo @Ein 496
eniindbg bl @uEs 108
OIpen Heeitedg Sx0m wtn . 244
Begitsida pegedisn DSmE  -349
NaCl eul=em m=n -788 ( _ (ceen 20 )

(b) SiF, =@ SF,oca gdd 6u-n80 cdod gie, S8 gddn 580 Sgctdes el
gesimgne oaks. (@0gg 10 )

(c) SiF, = SF, B wns, 2adnoe mngen HDm o @bd eskngu moESE.
: : (en%g 20 )
(d) (i) N, cem gigy s end cdon gido.

(i) 0; © medoed N,H SOBOE, Pads go, §8nn @Hh Duuo moeien.
(i) p oS8y gbboimens @eds G mMEBD OIE, combeiem.

(Gngn 30 )

(e) NO; mesm olgytse Oxm =) odguxe Sm® a2 sl
. (@< 10 )
(f) CaCl, & ZnCl,, o® seewio ccens B0 oeciows a8 & £DBMOES .
cesDB &7 e SERO oot mosn. {@uzn 10 )

f:'}.'i 3. ()80 (h) exo) B eMOCOEE ommd (05) oReund BEnct oomein. (cmdes &8
@enemd BERct oo qisad Bguadt newm a6 aaBgedaEd ogd 05 b ey
o @ed.) - ' ' .
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(a) Cahn — Ingold — Prelog £80@0 gane? middg gEomd ccaldls can efebe
L eeciebE €060 Defsndg Dema (F el Z )5b@no mdeds.

a2

CHiCH,  CHaNH, " N=g  cocl
c=c - c=c
He=C C=CH OHC CO4CH4
(eten 20 )
_'3'(.1.5.)(1) cmm ermedn menioed oome GEss.
MegHC” : “Me
() eda cHoBs nEd o8 dOBE gmie nods. ’ ' (@meg 20 )

:-'(d) &gﬂﬁ@é@i@@m gedtem, peEmediBTn medm, auferiBEn e, §erusDIBT
L oEe em) gDEded gBfom sga caw gineda gifc) BLEmORG WO,

CH3 \ CH3
. {
() CHyCHCH,Br  2icohollc KO CH,G=CH,
| @az’@@m . !
) H HYCoHgOH H
c=0 22 C~oH
{ H3C 1
' HC OC;H5
(iif) ~_CH
Anhydrous AlCI 3
@ + CHaol e ©/
GoBES | _
(IV) HSC\C_CH H+IH20 gHa
ek A~CH
HaC HiC H 2
(V) Cl A < OH
NOE N02
+ NaOH
NQ, NO,

(@Reg 20 )

(d) oo criedn oH8med wennn s 08 dge netindsn wohem,

Me Hel
Me—G-CH=CH, —

Me

(emgn 20 )
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(e) q@@; %m&mcbem o o) ccls oo gixeds o8bbomm Beme @i o
endam

H O

& —— Ao

cl o
M cH,cH,CCH -
3 2& $ CHacHZ/U\CHzBr

(emen 20 )

(f) s eredsn oeoindEs noda &) nidigs, Snlolg ¢ om B edy NORE

0

(a)

gmE  oosk.

() ¢cHy (i) CH, (v)  NO, Br, CHy V)
CH3 iy Br
. H——Br Cl—p—H 7N\ Bra, __/
OO B O CHy = 7O
H H - NO, ¢! H
(@agy 20 )

(& (i) 3-bromo-2-butancl orm GO ELWE Buon Hed 2

(i) e Byw que, A, B, C.... 0E com &8 D, ESOZ@ cEDLDE Damnn
eosdE aem Beb prcdom mp oo moss.

(iii) o eSoien gDod goars oo O aoEDn o®Butn uaek essiBels.

- | (@mgg 20)
(h) Cahn - Ingold —- Prelog 8500 ganed oididdg SE0mO coso8s cawm gifebe
' orenlodg wEdlg cudedg Soma(R aml§) Sbeon Lo, (
i, CO,H : ii. CH,CI
H”VCHLCI | H30+OCH3
“NHz CHO
(emgy 20)

220 sow ()~ () 8 & i Bedd ewdd oem comm oo oin, enedeDot 6@
s o oED a5 @ney 125 & @negn 100 © 8 Siflsd e wSsm gud §D
@Y 0am0e B3ated. gfind geduwnBao Pro-rata aad euey SSoted.

S HIDKIENDH BHIE) @ enedees &0 cp)amo cﬂdaﬁ &) 2P0 ounbos edes
el oenEgd cnbsa,

() AU=nCdT

(i) InT +{y—1)InV = constant

(iii) AS=0 ' (@epeg 15 )
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(b) o82n Oxenig BBan & 0°C cdinsdo wded &san H.O() 88r 150 & 43
200 xbndsc G659 orm gOEbs ocon & M covnsd @wens q, w, AU, AH,
AS & AG oues Bosim.

©280n Dipeniy Bbe woed € gBddg PLEm Seda Smigda = 6.2 kI mol”
0°CE sgend 25gn =Go® =18 x 10® m* mol” '
0°C & oBd Be 08Em af®® = 19.6 x 10° m® mal” (etagy 30 )

(c) Siw eEzudd o 8Dm e & moBam odifioe
(D) oRyBuomBed (equilibrium)
(ii) Sow-8dan |
Beben HOFwes cﬁ@) 608 enidy oxd Sbemwtae (criteria) CRoBL gmwe
2Ga enbsa. _ (@men 20 )

(d) () “gC emBos memEnmn” (1) 0D ol ace OHnEE omEDoEs Go
B, emedacd bbb mendn qeun =8 o,

(il) “g@ emBosl oQ@VEDCS” () =on e85 qifd omE®Hn HOM) GG BE &6,

__J_(ﬁﬁ)
Hr =7 \er ),

WEe oFnd Remuinid o MHndon PHNEGS e (—Z\%J 8 guo
. . ,

SEace D0 nes 50 e e? (@ugy 15 )

(e) (i) ofdDBom “me D" Be) 60 OHNWOG mmemne mEoens DSHo
noslm. 0 o-ndss ewuin oibes BhO ={DB arH & o®
emaiDesm.

(1) Sy sd@Enn abunbsy Oinde [C‘vt,,,:%} ®29E100 & Scw SAmed €

127°C 80 427°C e o won @ed. 0 SuDEn ne & 8¢d=a
B8 Saboms . AS ©dier o,

(©rsy 25 )

() (i) g08 cdevddn qbd cuidsles.
(i) D1Eetn g0l cdinddo. o) @BE cOEde 00 Bas Lem .
(iii) sDengsd Bumwe’ O a, be abdy Hg Soon R coeni® oo o88sS
Disiddsd Db acm da gbd Suwrs g (V, P, & T, ceen coiesn gm
cEDaim. :

(emg 20 )

10
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+t A el Part Bagem S8t Gumm.

Part A
(b) (c), (d) @ (e) 0 DS gols Bmd ewOs Hnomd (04) Bgudt Goda.

ePgmon cDEe Dend SPedesbe admonm® Bgae, migilelE, coeni® B
. mmn sens gbd cudss.

() P@oh oxenmmd

() cwusSn oDemde (lonic mobility)

(i) moded Some

(iv) oo £Doe goSn gud Dp 2En wsimnm (@=en 25)
XY =8 ofganometallic @eacians Do Q)Eﬁaﬁacaasf 0Ee En we 80

XY > XP YT 209 DD cpe Sedan 8. 0EE @edm 0w Doz
D8edemn ne 80 X o8 cginn mieniDed omidsos 8. 00 Doxd
E8cdemed € edor H58 Guon wenidn 8w &g emed..

[F=96500 Cmol™ X & medus oo &maie = 63.5]

() Y & eae 120 @ gediomne omse woes.

(i) owo oroaxl me Scyd Sdedem HOREE & éanz@rﬁ@cs g ESgE‘)ein go8@:®
B cudetm.

(iil) oo oo o Jexnd Ddedes SrBGed & wicnide egmd 88@ 1.5 &
pepedin o@guss (D50 obedn ade) wds wed =8, wlenidn B
wisos O X & doslde ofmt mosim.

_ (en%y 25)

(c) A,Bow gae ez S8edenm oo gowmeen 25°C & C a,n =1.3 mol dm™ &3

o A,B Bedmn 88 A,B -—>2A"+B ceed . 0@ gowe ne A’ @
B &g godn oHem® oo m’ Vs 28 8E@gs 5x107° @
8x10 @8, [ F=96500 Cmol™ | |

(

(i) ePwe ne A,B6 adawom® enA’ @B guade andn obegmd god
280s50mDnE Gm D) 06 =5 BrdR aOmdts mem wha.
(i) oon ocHsd o 0Bed A,B o giiids oxisnonmd GEnsn 830555)

(@3% 25 )

(1) (i) NaCl e®enos o H @ gubn EOEWE o8 g)@@n@d@ Na"8g gusn
T oDEpmPrd o) il aif il otoiE@ ook,

(i) 5Gn B GONGE, gOHN DD Co0D Dxed gedBo
oot Daed il il sagsis, .
' : (@men 25 )
(&) PQ oo Bexs DSedesom SEE OieE agnsm. O 25°C &
PQ —>P'+Q oceo Sedan 8. @@ gbwed PY @ Q 9g 8agwm
pSmcnm® (Smo Sm? mol”] 088 58085 0.0070 @ 0.004068. PQ &
Badme ag@wnes (degree of dissociation) o0 @@ eOafen.

il
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() PQogm &R Bexd Sedesn eEe CODESNG O PQ & IRER
asmeem® @ Pay Q gumdg 885 osimonmbos gud sbda
EsRmbre 8m B 88 gif BrudR =018Hs o @aim.

' .(ii) ome oCHsS b 0Pfed PQ oy e Bead’ B8edexsmes (a=0.8) =8
PQ & 28D ooimnnmd @eume Dosk.

) (i) pow cemsl ne g0%ed PQ wa gde Deyo 38@8@3@6 a8 PQ &
' P8)Ew caesiemcaammla @EnRE woOsm.

(ene 25 )
Part B
(a), (bj, (c), (d) &) {e) w2 Ben® Ol 04 (DHOwWD) BEudt Bosim.
(2). @EOED ele gamomed & snecs son oe GHD emds.
(i) Beasd Bw Do
(i) 20dcn DHBme
(i) goeueDidun, geptiedls Swdn
(iv) 2xOlm @58 BaEdo.
(g 25 )

'('.b) com E giff oBPn ;mmond ciide @ e@im - s @@2v (insoluble salt)
- gegwedions ogmsm. X(s)| XY(s)| Y (aq)
(i) 9o gegwedied egium & D3 EDING OED) Ba®.
(i) peeediDed abd sBEED oBn mmoens G cubsis.
(iii) X(s)] XY (5)|Y (aq). ogem comosmos egs.
(iv) o8 oo odes &, 25°'C € X(s)!XY(s)IY“(aq) B Bemy SmO®
4568Ved. 25°C £ =8on o8fcs gegwedided Segd Jwods 5283V
8. 25°C EX()| XY (5)|Y (29) B oB8owm gpecwedn Smon weman nos.
(emey 26 )

{c) () 538 soicn cuEdn m 2650Pnd g6)g 5.0.0 gnd SERIVMOG B
' etsen &8 i Bodd =036 mean G,

(i) 25°C & Cr*(ag)+e o Cr¥**(aq) = Cr**(aq)+2e” — Cr(s) vo obfm
eemd gog 6¥en B.w.a SEedEs —0424Ven —1.138Ved. dod &8
son of5m0 gee Do o8on 5.mB 25°C & nfimn DosiH.

Cri*(aq)+3e” — Cr(s) ' (e 20 )
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(i) p=o B€00 woOm Ee DOBES @D N8O GIen o,
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Ged =8 &8 cosie. (@men 25 )
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Boeden.
(e 25)

A, B &) C oo emdddfsd Jar® emdd 2 wd BEndt fuss.

Part A

(a) vensSn OnEmo gAsoHEE, cnecs omm rEedsn enEd IG8 geme

woxmel P €7
(i} qos eoEp oHEHD
(ii) cdegognn
(iii) @B 5ben Beeo
(@m@ 18 ).

(b) [A ——=> P] @ £60E1E oo oeHs GRDE® oFEom BHodn epg;co@encs

Dom 20 e of.
_d[4]
p =k[A]
(i) BB mogeed eoE aa@eai &?
(i) 5@ o HoPe gme/as @20 BO O5Bs obd PEWER (t)
9e0ED A & g1Bun meEgtie [A,)] a8Diven orBdes afses.
05 =BG G BPeE. gems DS,
(@=% 20)

() A+B--—>2C+De» offod ogpusis. &5 o £68en0de HESH es@

888 sap b _
(i A 8 gfo® oce Bzm @amtssescoms B exideden.
(i} e evp oBFows ccm B Somend SISwms Oxdoso

DO,
(Gmeg 12 )
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PartB

() 53¢ oo 938 erm § gBS GbD D P ¢? Swwd CoLtm sn BB
@QE‘ﬁEﬁ)

.. (ongy 10 )
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¢ (@@ 10 )

_(c) =@ credm gifed afe-qbe gk, mERn, ErEin 8D, HH MeErEOm
end@ca HES ©eD,

Hco;(aq) + H0() ==  H,0'(aq) + COs(ag)

- (@ 08 )
:(d) MERE ®Dsen & CnO 888 Fd* ouddnome 560 cem nfo oBwosun
Bwsde. (e 10)

(e) emiews oBdn eQPs meailefs oo nEdn Heeids wenibudsl me) ity
oEn BuiEntsn Sados E°(CL/Cl )=136V o® E°(Br/Br)=1.06V.ed.
(i) ciz oBFED @Qusin.
(i) owized DobG memsn DOSH.

(Gzy 12)
Part C
(@) (i) dO0ma pEe D5 auoom oon gown (Coordination number) gbd
eiDeden.
(i) CsCl 800mn oewm S oot aie, crdseies.

Of FOANDE Co@D o G cbaie.

OF Jow cenE® NE oDEH on® XD geciafne os®.
(emen 25)

(b) (i) oo & O qEd o, é)eﬂc',)en DIDCmDE cbSn EGD @eseﬁe_s;@ B0
& golsl COpD gbitwtd «DBs god/ody orem e,

NH; BF;. CHCI,
(ii) n-@@edel (n- butane) HED 0D a® Dweny] D mexnos 2- eBfdemeds

{Z-methylpropane) &0 gided gilciE O&md wosfe.
- : - (emey 25)
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Gas constant (R)
Avogadro constant (N A)
Faraday constant (F)

- Planck constant (h)
Velocity of light (c)
Proionic charge {¢) .
Standard atmospheric pressure

Rydberg Constant

= 8.314 JK 'mol™
= 6.023 %10 mol™!
= 96,500 Cmol™
= 6.63x107 Ts
= 3.0x108 ms™
= 1.602x107° C

= 10° Pa(Nni"z)
= 1.097 x 10" m"!




_ Section I (30%)
« Choose the most correct answer ta each of the guestions and mark this answer with an
"X" on the answer script.
o Use a PEN (not a PENCIL) in answering
* Any question with more than one answer will not be counted

1.Which one of the following set of elements contains an alkaline earth metal, a transition metal,

and a halogen, respectively?
(I)Rb,Y,1 (2) Ba,Fe,Br (3) Sr,Zr,Xe (4) Na,Fe,Cl (SYK,Ni, O

A beam of particles is passed between a positively charged and a negatively charged plate.
The beam splits into three parts, A, B, C in passing between the plates. Beam A is slightly
deflected towards the negatively charged plate; Beam B is strongly deflected towards the
positively charged plate, and beam C is undeflected. (assume that the charge on both A and B
are equal) '

~ Which of the following conclusion/s is/are correct?

(a) Particles in beam A are positively charged.
(b) B particies are heavier than A particles.
(c) C particles are negatively charged.

The correct answer is

(D (@ only (2)(b)only (3)(a)and (b)only (4)(2)and(c)only (5)(b)and (c) only

3. Which of the following statements is tnie regarding the two common isotopes, "Brand *'Br?

(1) ¥'Br has two more electrons than “Br  (2) ”Br has 79 neutrons ,
(3)Br has two mare protons than Br.  (4) "'Br has two more neutrons than Br
(5) "Br has 35 electrons and 44 protons. : L

4. Which of the following will have the highest ionization enérgy?

(1) The first ionization energy of Ca

(2) The secand ionization energy of K
{3) The second ionization energy of Ca
(4) The first tonization energy of K

(5) The first ionization energy of Rb

3. What is the number of electrons corresponding to quantum number / =1 of a silicon atom in its
ground state.? (Atomic Number of 8i =14)

(1) 14 (2)2 @) 8 )6 (5) 28
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6. Which of the following will have the largest de Broglie wavelength?

(1) a proton moving at 1000 m s™

(2) an electron moving at 10000 m s™

(3) an electron moving at 1000 m 5™

(4) a proton moving at 10000 m 5™

(5) a hydrogen atom moving at 10000 m 5™

7. What is the bond order of NO* ?

Mm1s (D1 (3)3 (4)2.5 (5)2
8. Which of the following molecules obeys the octet rule? _
(D PCly’ (2) SF, @) icl, (4) XeF, (5) SO,CL,
9. In which of the following molecules, the central atom has sp’ hybridization?
(1) SFy - (2)80 (3) HuS (4) SF¢ (5) 502
10. Which of following species has tetrahedral geometry?
(a) ICL~ (b) SF4 . (e} BFy (d) NH,"
The correct answer is
(1) (a) and (b) only {2) (b) and (c) only {3} (c) and (d) only
{4) (a) and (d) only (_5) (a), (b) and {c) only. :

11. All of the following molecules are linear, except one. The non- linear molecule is
(1) CO, (2) SO, {3) BeCl, 4) CGH, (5)CO

12. Consider the following statements regarding O,
(a) The mo]ecular orblta] electron conft gurat:on of Oz is

o*a;crzo o*,rrzp 7:752 =7

; 2p; T2l 1p;
(b) The bond order of O, is 1.5
(c) The bond length of O, is shorter than that of O;" RN
(d) O, is paramagnetic. .
The correct answer is :
(1) (a) and (b) only {2) (b) and (c) only (3) (c) and (d) only
(4) (a) and (d) only (5) (a), (b) and (c) only.

13. Consider the ionization process, O, — O, +¢7; what wiil be the effects on the bond order and
bond length? .
(1) bond order decreases and bond length decreases
(2) bond order decreases and bond length increases
(3) bond order increases and bond length increases
{4) bond order increases and bond length decreases
(5) bond order increases but bond length does not change

14. Which one of the following compound shows discrepancy between the calculated
lattice energy (Born- Lande equation) and the experimental one? _
(1Y KCl - (2) CaCl, (3) Cdl, (4) Nal (5) CsF



15. According to Fajan’s rule, the compound that has the greatest covalent character is
(1) LiCl (2) MgCl, (3) Nal (4) Mgl, (5) KCl

16 What is the name of the following compound according to TUPAC system of nomenclature?

L;:HQCH-_‘ (|3H3
CHACHEHCH,CHZCHCH;
: CH3
(1} Z-ethyl-3,6-dimethylheptane
(2) 3,4,7-trimethyloctane
(3) 2,5-dimethyl-6-ethyiheptane
(4) 2,5,6-trimethyloctane
(5) 3,6-dimethyl-2ethylheptane

17. What is the name of the following compound according to IUPAC system of nomenclature?

T
CH3CHCH_‘ CEC_‘CHCHg
!
CH3CHaq

(1) 2-ethyl-3,6-dimethyi-4-heptyne
(2) 2,5-dimethyi-6ethylhept-3-yne
(3) 3,4,7- trimethyl-5-octyne
{4) 2,5,6-trimethyl-3-octyne
(5) 6-ethyl-2,5-dimethyl-3-heptyne

18. Which of the following compounds show geometrical isomerism?

cl H Br: CHs B, CHs
: CHa : iCH3 B Cl .

L H H
Ci K . M .
(1} LandN only (2) K,L,and Nonly (3) L,MandNonly
(4) XKandN only (5) K,Mand N only

19, . '
Me Me Me
CI\®,H Me\$,Cl H\gla(m
N A N

H : H H
e i 4 Gl & cl
(A) {B) (C}

Consider the following statements regarding the conformations above.
a. The most stable conformation among them is (A)
b. Stability of (A) and (B) are same
¢. Stability of (B) and (C) are same
d. The least stable conformation is (C).

4



The correct statements are:

(1) (a)and (c) only (2)  (a) and (b) cnly (3) (b)and (d) only
(4) (a)and (d)only (5) (a),(c)and (d) only

20. Consider the following compound P.

21.

22

23.

24.

Me
Br

n“h

Me;,

o

Of the following, which represents tlle most stable ccnformat)on of 7

1. CMe; Br 3. "
Meac% @’7‘
MeaC
Me Me
4 Meac/m/nfle 5. %,Br
Br CMejg

In an adiabatic process (in which the work done on the system is W), the heat change (g} .
and the change in internal energy (dU) are, respectively, equal to
(1) W and Zero " (2) Zero and -W (3) Zeroand W

(4) ~W and Zero (5} one and zero

The ST unit far entropy is, .
(1) JK Vol @ JK™ @3) Jmol™ (&) Tmol (5)JK

The equation AS =g, /T is most applicable to which one of the following systems.

(1) reversible system  (2) isothermal system (3) reversible isothermal system
{4) isochoric system  (5) all isothermal systems

Knowledge of which of the following quantities would allow you to predict the spontanexty
of reaction in a clased system.

(1} AS for a reaction at constant T and P
(2} AG for a reaction at constant T and P
{3) AH for a reaction at constant T and P
(4) AA for a reaction at constant T and P
(5) AU for a reaction at constant T and P
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25. Identify one set which comprise entirely of intensive thermodynamic properties
(DH,V,C
(PTG
(3)C,, S, H
(HP,T,.Cn
(5 UV.G

26.  Which one of the following staternents is not true?

(1) Maximum work is done in a reversible process

(2) The first law of thermodynamics is another form of the Principle of
Conservation of energy

(3) The energy of an isolated system is constant

(4) The heat change measured at constant pressure is equal to the increase in internal
energy

(5) As spontaneous changes occur in the universe, the entropy of the universe increases.

27. The following statements refer to an elementary reaction A + 2B -—-—>F

(@) The rate of the reaction is proportional to [A}[B)*
(b) The molecularity of the reaction is 4.
(¢} The overall order of the reaction is 3.

Cf these Statements, .
{1} only (a) and (b) is correct (2) only (b) and (c) is correct  (3) only (c) and {a) is correct
{4} all of (a), (b) and (c} are correct (5) none of (a), (b) and (c) is correct

28. The mathematical expression for half life of a zero order reaction is(best represented as
(where the symbols used have their usnal meanings)

In2 1 2k a a
== 7y —— 3 =L 4y — 5y =
(l)k (.)ak @) a ()2r’c ()k

29. A -» P is a zero order reaction. Rate constant (&) for the above reaction is equal to
2.0 x 10 mol dm™ min™ and the initial concentration of A (a) = 1.0 mol dm™. The half - [ife
of this reaction (in min} is about
(1y 25 (2) 50 (335 (4)15 (5) 0.04

30. Consider the following statements:
(a) Rates of reactions always depend on the concentration of reactant/s

(b) In accordance with Arhennius equation, a plot of k (rate constant) against %

(T — temperature) is linear
(c) Decrease in activation energy of a reaction decreases the rate of the reaction.

Of these statements,
(1) only (a) and (b) is correct (2)only (b)and (c)iscorrect (3} only (¢) and (a} is correct
(4) all of (a), (b) and (c) are correct (5) none of (a), (b) and (c) is correct '



Section II (70%)
1(a) The energy required to dissociate Cly molecuies to Cl atoms is 239 kJ mol ! Ifthe

dissociation of one Cl; molecule takes place with the absorption of a single photon, what
would be-its wavelength (i) in metres (ii) in nanometers 7

(20 marks)

nt m’

Calculate the longest wavelength of the electromagnetic radiation emitted in the Lyman
series of the hydrogen emission spectrum.

: 1
(b)ldentify all terms in the Rydberg equation, 1— = R[—l— - —1—] m’.

(20 marks)
(c)Write down the electron configuration of Ni?* jon. What characteristic feature contributes to~

the colour of Nicke! compounds? ( AtomicNumber of Ni=28) :
(20 marks)
(d) A student says “even though an electron is a particle, we may also talk about a wavelength |
for such a particle”. Comment on this staiement. ‘ '
(20 marks)-

(e) What is meant by an amphoteric substance? Explain using Al,Os as an example. Give

relevant chemical equations. -
(20 marks)

2.(a) Using the Born-Haber cycle for the formation of NaCl, calculate its lattice energy,
using the data (kJ mol™) give below.

Tonization energy of sodium 496 (
Sublimation energy of sodium - 108 '
Dissociation energy of gaseous chlorine 244

Electron affinity of chlorine —349

Heat of formation of NaCl —788

(20 marks)

(b) Draw the Lewis dot structures for SiF, and SF, and predict if they obey the octet
rule. : (10 marks)

(c) Using the concept of hybridization, predict the shapes of SiF, and SF. L
(20 marks)
(d)(i) Draw the molecular orbital energy diagram of Ny - :
(ii) Explain the stability, bond length, magnetic properties of Na with respect to O;.
(i) Draw the molecular orbitals formed by the overlap of p orbitals. :

' (30 marks)

(e) Draw the resonance structures and the resonance hybrid for NO;.
: | (10 marks)
(f) Which one of the two compounds, CaCl, and ZnCl,, is less soluble in water? '
Explain your answer. :
(10 marks)
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3. Answer any Five (05) parts ONLY from parts, (a) — (h) [if more than five parts are answared;
only the first five in order of writing will be marked]

(a) Showing the priority order of groups according to Cahn — Ingold — Prelog rules, determine
the configuration of double bonds as (£ or Z) of the following compounds.

I

CHaCHz  CHaNH, " N=g  cocl
\,C:C ' C=C
HC=C  C=CH | OHC  CO,CHy
(20 marks)
(b) (i) Draw chair conformations of the following compound.
Me,HC” : "Me
(i) Giving reasons state which is more stable. _
(20 marks) .

(c) Classify the following reactions as nucleophilic substitution, electrophilic substitution
nucleophilic addition, electrophilic addition or elimination,

GHs ; Gfa
{i) CHaéHCHzBr aloohalic KOH. CHB&:CHZ
(i) H H"/C,H50OH g
' £ ,c§oH
HyC 8~ OC,Hs
{iii) - Anhydrous AlCl, Ca
+ CHsCl
(iv) HBC‘C—CH H*H,0 gH‘"’
=CH, L-cH
o HeC R
(V) Cl | o
NO, NO,
+ NaQOH
N02 : | | ’ NO,

(20 marks)
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(&) Giving the mechanism, predict the products of the following reaction

Me HCl
Me—G-CH=CH, ——
Me

{20 marks)

(e} Giving necessary reagents and conditions show how you would carryout the following

transformations

0 on 0
CHO
" G o
i
GH4CH,CCH — o
3 zél 3 CHgCHz)LCHzBr

(20 maris)

(f) Giving reasons state whether each of the following compounds is chiral or achiral.

(2)

)

M () ¢Hy, (D cHy (™ NO; B, CHy (V)
CH3 Wiy Br
,ﬁ.. H——Br Cl—/—H /N Bru, ./ .

Br % COH  p——Br  COCH, = _ P
H H o NO; C! | H
' ' ' {20 marks) :

(i) How many stereoisomers are possible for 3-bromo-2-butanol?

(i) Draw their structures and label them as A, B{ C etc. Use Fischer projection Jormulae
to show the configuration of chiral centers.

(iii) Show one pair of enantiomers and one pair of diastereeisomers. :

(20 marks)

Showing the priority order of groups according to Cahn — Ingold — Prelog rules, determine
the configuration chiral centres as (R or §) of the following compounds.

L COH i CHoCI
H V" CH,CI HaC—T—OCH;
NH, CHO

(20 marks)

4. You can try all the following parts (a) — (f). However, full marks will be awarded to those
scoring 100 out of the allotted 125 marks. Pro-rata marks be awarded to other candidates.

() State clearly the type of systems and the conditions under which the following -
expressions can be applied.
(iy AU=nCdT
(i) In7+(y- l)an = constant

(i) AS >0 : | (15 marks)
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{b) Using the data given below, calculate q, w, AU, AH, AS and AG for the freezing of
150 mol of HyO(I) into ice at 0 °C under standard atmospheric pressure.
Molar enthalpy of fusion of ice under standard atmospheric pressure

= 6,2 kJ mol”
Molar volume of water at ¢ °C =18 x 10°* m* mol”?
Molar volume of ice at ¢ °C =19.6x 10 m> mol”
(30 marks)

(c) State, in a mathematical form, the Gibbs free energy criteria for
(i) equilibrium
(ii) spontaneity
of a process in a closed system at constant temperature and  pressure

(20 marks)
{d) (i} Write down a mathematical expression to define the “Joule-Thompson

Coefficient” (L) and, name the thermodynamic property that remains unchanged.
(i) The “Joule-Thompson Coefficient™ (ur) can be expressed through the equation,

1 _@_};r_J
Hor c.\ap),

ilvl _
What can you say about the value of (—-——-—] for gaseous sulphur dioxide and gaseous
T :
oxygen? ' { . (15 marks)

(e) (i) Define “Thermal Capacity” of a System by writing down a mathematical
expression. Indicate the type of system to which this concept applies.

m

- (ii) 100 moles of 2 monatomic ideal gas [C‘v‘ = EZE} is heated from 127 °C

to 427 °C at constant pressure. Calculate the entropy change, AS , that occurs during
this heating process.

(25 marks)

(D) (i) Define critical 'temperature; o
(ii) Distinguish between critical temperature and Boyle temperature of a gas.
(iii) Write down expressions for the three critical constants (V,, P, and T,) of a
van der Waalis gas in terms of the van der Waals constants a, b and the
gas constant R.

(20 marks)

10
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5 Answer either Part A or Part B
Part A

Answer any FOUR (04) parts out of (a), (b), (¢), (d) and (e).
(a) Define the following as applied in studying conductivity of electrolytes in solution.
(i) Conductivity of a solution |
(ii} Ionic mobility
(iii)Faraday constant

(iv) Molar conductivity of an ionic species in a solution
(25 marks)

(b) An organometallic compound, XY, partially dissociates as XY -—> X*" + Y** when
dissolved in a polar solvent. Metal X deposits on the cathode when the resulting
solution is electrolysed. No other process occurs at the cathode during this electrolysis.

[F =96500 Cmol™, Relative atomic mass of X = 63.5]

(i) Calculate the total charge on 1.2 mol of Y* ions.

(i) Write down the reaction at the cathode during the above mentioned electrolysis
process. '

(iit) Calculate the mass of X deposited at the cathode((when 1.5 moles of electrons is
passed into the cathode (from the external circuit) during the above mentioned
electrolysis process. :

(25 marks) .

(c) . Consider a solution of a strong electrolyte, A;B, where C AB = 1.3 moldm™, at
25°C. A,B dissociates according to A,B --->2A" +B”. The ionic mobilities (in
units of m* V™' s7' Y of A* and B> in this solution are 5x107% and 8x 1078

respectively. [F =96500 C mor‘]

(i) Write down a relationship between the conductivity due to A,B in a solution and
the ionic mobilities of A* and B*" ions and identify all the parameters in it.
(ii} Calculate the conductivity due to A,13 in the above mentioned solution,
' (25 marks)
(d) (i) Explain why the ionic mobility of H* in a solution of NaCl is much higher than
that of the Na™ in the same solution.

(ii) Explain why the ionic mobility of an ion in aqueous medium is highest at infinite
dilution.

(25 marks) -

11



(e

(a)

(b

Consider an aqueous solution of an electrolyte PQ which dissociates as |

PQ -—>P” + Q at 25°C. The molar conductivities (in units of $ m* mol™') of P*

and Q~ ions in this sofution are 0.0070 and 0.0040 respectively. Denote the degree of
dissociation of PQ by «.

(i) Assuming that PQ is a weak electrolyte, write down the relationship between the

molar conductivity of PQ and the molar conductivities of P* and Q~ ions and
identify all the parameters in it. ‘

(ii) Calculate the molar conductivity of PQ in the above mentioned solution if PQ is a
weak electrolyte with e =0.8. -

(ili} Calcuiate the molar conductivfty of PQ in the above mentioned solution if PQ isa
strong elecirolyte.

(Z5 marks)
. Part B |
Answer any FOUR (04) parts out of {a), (b), (c}, (d) az&d {e).
Define the following as applied in studying Galvanic cells. -
(i} Electromotive force
(i1} Capacity of a battery
(iii) Electrade potential of an electrode.

(iv) Energy density of a battery.
: (25 marks)

Consider a metal ~ insoluble salt electrode denoted, in standard notation, by
X(s)| XY(8)| Y™ (aq)

(i) Identify the metal and the insoluble salt in the above electrode.

(i) Write down the half reaction of the electrode in standard format.

(iii) Give an example of X(s)l XY (s} lY' {aq).

(iv) Under standard conditions, the electric potential of the X(S)I XY(s) IY" (aq) at
25°C is 4.568 V . The electric potential of the standard hydrogen electrode at

25°C is 5.283 V. Calculate the standard electrode potential of
XEYXY($)| Y (ag) at 25°C,

(25 marks)

12
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(c) (i) Write down the relationship between the Gibbs free energy and the emf asmgned to
a reaction and identify all the parameters in it.

(i) At 25°C the standard emfs assigned to the two reactions

Cr¥*(ag)+e” — Cr**(aq) and Cr* (aq)+2e” — Cr(s) are —0.424 V and

—1.138 V. Calculate the standard emf assigned to the reaction

Cr'*(aq)+3e” — Cr(s) at 25°C.

, (25 marks)
(d) A béttery can provide a constant current of 15 A for a period of 6 hours until all the

chemicals in it gets used up (and the battery dies). The potential difference at the
terminals of the battery remains at 50 V during this period of time.
(i) Define the energy capacity of a battery.
(i) Calculate the energy capacity of the above mentioned battery.

(iii) Calculate the time you can carryout a process which requires a constant power
supply of 0.25 kW with two of the above mentioned batteries connected in series.
State any assnmptions you make in this calculation.

' : (25 marks)

(e) - (i) Briefly describe the following as applied in corrosion of metals,
(o) Crevice corrosion.
(B) Pitting corrosion.

(ii) Write down three roles played by water in promoting the corrosion of metals.

{25 marks)
6. Answer any two (2) parts out of Part A, Part B and Part C. : '

Part A '
(a) What do you understand by the following terms as applied in the study of chemical kinetics.
(i) Zero order reaction
(if) Catalyst
(iii) Rate determining step

(18 marks)
(b) A certain reaction {A ----> P} is found to foliow the differential rate law,
d A
Tdt

(i) What is the order of this reaction?
(ii) With the use of relevant mathematical expression/s, sketch the Half life (tm) v§ Initial
concentration of A [A,]. Comment on the shape of your sketch.

(20 marks)

(c) Consider the reaction A + B —-> C + D which is first order with respect to each of the
reactants '
(i) Write down the rate expression for the disappearance of A.”
(ii) Derive the ST units of the rate constant for a second order reaction. :
(12 marl}

13
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(a) What is the Lewis definition of acids and bases? Give two examples for each.
(10 marks)

(b) Write the self-ionization reaction of aniline, PhINH,.
(10 marks) -

(c) Identify the acid, the base, the conjugate acid and the conjugate base of the following reaction.

HCOy(ag) + H0() ==  H;0'(aq) + COs*(aq)
(08 marks)

(d) Write the balanced redox equation for the oxidation of Fe** by Cr,0; in the acid medium.
{ (10 marks)

(e) A cell is made with a standard bromine electrode as the anode and a standard chlorine
electrode as the cathode. The standard reduction potentials are E°(Cl,/CI")=1.36 V and
E°(Br/Br )=1.06 V.

(D) Write the cell reaction.

(i) Calculate the potential of the cell.
(12 marks)
Part C

“(a) (i) Define the term “coordination number” of an ion in a crystal.
(i) Draw the unit cell of the CsCl crystal and write the coordination numbers of ions.

Deduce the number of icns in the unit cell.
(25 marks)

(b) (i) For each of the following molecules, indicate the direction of bond polarities and
hence, identify the one/s which has/ have a dipole moment.

NH;, BF3, CHCl,

(ii) Explain Why n- butane has a slightly higher boiling point than 2-methylpropane.
‘ (25 marks)

14
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ufleng wen LGSy Geuaituilsd melbsab.

auny wided (R) = 8.314 T K 'mol™
SteuanEGrmeda wrfled (NA) = 6.023 x 10® mol™
ur@Luiar or@ed (F) = 96,500 C mol™
enmitellear wmded () = 6.63x.107 s
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*  oalamy elamelpgl Wes Hnpsswra alamulmes Csfley GFuis syl
el Ggraflsd sfunen cemenilar WBm "X" eeml ysitemguiBes.

o  almwellusbel Cuamsnimens LusHdbss.(Guaflsd Hishe)

o oambe CubuiL el smend Gomen. aflam aaqsg,ﬂmaasrrsﬁmml;mm'_u@

Useumd epsusdtsngdaaisd agl (g)smg_rs@m &gl o Gaonsid, SIEHILGD L(Bmmm
Sleugsil si@iLehenmG QsTeETHaeTSHI?

()Rb,Y,1 (2) Ba,Fe,Br (3) Sr,Zr,Xe (4) Na,Fe,Cl  (5)K,Ni,0

Guyren, siFiman SEHEEpEdmCu mofibmanei sHemGwrsim UmiFF LS.
SibsmmpuTeg sahamasmiBu A, B, C asn epaim ugdaamtal dflsuenbos.
smemp A wiengl eiSHGrmm sslenl GErad fnseney ellsodhugl. spem B wrargl
GrCripssaam.- Grrédl pamre eladlForaps. spamp C dasials aleosameol b

an_Lalsbeney. (A, B ulens ghmrisel SIoaTensne a6l E({hEHIS)

UefTaUBD  (PYSYIPGESEDST aFrbene HhHSLTIEI?

(a) smenm A geen genllsmaesst CRETMDUpMmLILEG,
(b) B uieir geoildmasst A Wang senfdémessiad LITES UATIDTERTE.
(c) C Weni gyenilldemassi sHCrHmpaLUIEDA

BBSHI0Tan allenL

(1) (2) g gind (2) (b) wrs By (3) (@) up (b) upd wrBATD
(#) (@) wpd (c) wyp wrsdmd (3 (b) wib (<) wib wrSAyd

PRr YBr sigud QUTSeNEr GpEHG sostalse Lhin Db sppdsEneT sl
2_qitenniTangl?

(1) ¥'Br syang “Br @een el @remi@ @eosdaismsT Sigsonss QmatGeengi.
(2) Br syenml 79 PSSy siEmend Qeramipsieng.

(3)"'Br sums “Br Gemen 2l Gemi® LGITHSIBmT SIFEEINES QETaTGsaTS!.
(4" Br gyang "Br Gever el @ren® Blusdreismen oifswnrsd CoratiGeies).
(5) PBr syeng 35 @evgdrsiEmanupd 4 LBndgstamanyld QsremiBaieTs.

4. elraumeveaneupmelr aigm s o W] Swenrdsl Fodamud Qoranighaeb?

(1) Ca Blew@®l (IpGHAELD ST EMF L

(2) K G5z SemTLmsug SHUT&EShEHSl
(3) CaQeva EWILTEUE DUUEHTESNFSE)
(4) K ol (Lp&Hevmd SIS SMNesHE)

(5) Rb @eng (WpHeomb Sjuensshasas

b



5. peypmaulasien Heldsa oi@ntaranish FhHsCem GLemr =1 Grs@ @ﬂg%QQzB
aSsman Beusdyarset sremuG@ismen { Si @aflar oem sewr = 14)

(1) 14 (2)2 (3) 8 4)6 (5) 28
6. Usireumeussraupmie el Ws0 Gupiw @ UyBrmdsl Smapbmsd Casmemigmaeth?

1000 m 5™ Gassalsd Bumish of UGHTSseir

10000 m s Gouassdsr BURIGD QT BEosSTar (
1000 m s Gouzsdlsh Gumigd @f Gessyer

10000 m s Grussaed BURIGD F UGHSSHT

10000 m s Gouasdsd> BWURIGD @F |mSIFar Signl

Y b

7. NO' Gergl  Oememiii) euflens wimg ?
(15 1 {(3)3 {425 ‘ 52

8. UeieuBld epsu&omDISEDeT 65 SHILLS allslbsmndlams?
(1) pCly (2) SF, 3)ICly” (4) XeF, (5) SO,ChL

9. Naiaupd (pRdmpISELsT aS@MLL @IOL SIg sp° salels Qe @EaEn?
(1) SF4 (2) 80; (3)H;S {4) SFs (5) 80,

10. Uasumpeuenaipmst aeamfier Casdyaaisn BrapawnGDh?
(@) ICly (b) SF4 (c) BF,” (d) NH,"

FESHICTan ailant.
(D @ wp Gy wd wigdHnd  (2) (b upbd (©) wbd wrHHFH

3 (©) up () wpo wngfgd  (4) (a) wb {(d) wib wrggyn  (5) (@), (b), (€} wnmd

1. Hefreumeuareubmst @b psodambenns Hely genealemey Gnrmartsnsy. oESHIMHG
(LPEOEE ST,
(1) CO, (2) 80, (3) BeCl, (4) C;H, () COo

12. Os vy Usisupld gnbpissmend S(hEIS.

() O, aflar wnsuésaaﬁm eLimmed SeohAreT Hlanalsnioie|

T o* )
CT“; CTlJ:1 O-'_’sz 0.231 o-lng ﬂ.zpl, _H'Epl_.- ”zp,' =T

(b) 0" Beg Vememiny eufleng 1.5

(© O, eofeng Jemewiny Bembd, O, Beng Nenewiil) Bendamsal. @nalusmE.
(d)y O wenmhs EMIGMIULELLIGE

‘ FmEH0Te alen

(D (a) upd (b) wpd WSS (2) (b) wyb (c) wyb LomBAD

(@) (c) wyb (d) upb wrHHid (4 @ wib ()upd wrsHmD

() (@), () .(c) wrdHnb
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13. 0, — 0, +€ aignib SemTaED CFUSmDpIWLS SHSHIE; Nenemiy sufleng, enemli
wemb e@leuiiis Wster eflenenay wig?

(1) Semamiiy auflens @GemUD, Lsnemiiiy Hemb @snpu

(2) Uemawitiy auflend @Gepuih, Tmemiy Benb SISEHSEG0

(3) Umewriiy eufiens siFefdgn, Wenemmi) Hsmbd oFlEflagb
(4) Oememi] auflns o@EfeGh, ameamiy Bemb (@Gmmub

(5) Umamy auflms oi@sfla@h, syame Menamil] Bemd Wwmmrg

14. Oeeugssuameupmielr eF Gojeney saflEsin’ L sinsd ghdbls@n (Born- Lande gwsitim(®},
LfGarsmear fuwrsl GupluCLsheh Gmuito elsdunssmss smHio?

(W KCI (2) CaCl, (3) Cdl; {4) Nal (5} CsF
15. ugnafler efLg SiFlEna) Uﬂ'ilfﬁl;_@ Buwisbanud st Gib Cajaney
(1) LiCl (2) MgCl (3) Nal .(4),Mglz (5) KCl
16 .IUPAC LW B Gergduis Ly Vsamd Gsfmeuuisr GLIWLET wimeny?

(I3HZCH3 : CHa
CHSCH?HCHZCHZCHCHE
: CH3
(1) 2-ethyl-3,6-dimethylheptane
(2) 3.4,7-trimethyloctane
(3) 2,5-dimethyl-6-ethylheptane
(4) 2,5,6-trimethyloctane
(5) 3,6-dimethyl-2ethylheptane

17. IUPAC GuWi G Osmgduler ug Uaeumd Gafmeauiear GLWS wirg?

CIIH;; (|3H3
CH3CHCH_CEC—CHCH3
!
CH,CH3

(1) 2-ethyl-3,6-dimethyl-4-heptyne
(2) 2,5-dimethyl-6ethylhept-3-yne
(3) 3.,4,7- trimethy!l-5-octyne
(4) 2,5,6-trimethyl-3-octyne
(5) 6-ethyl-2,5-dimethyl-3-heptyne

18. Usiumh Gojmensenst a5 Gosdrsmis FoUGSHLSMSS S HLH?
Cl : H Br: CHj Br, , 3
: CHa CHs Br Cl H H
c L

K M N

(1) L, Nib wrsalyb {2) K, L, Nwr&gne  (3) L, M N irsglmb

4 K,N LOTSESITD (5) K, M, Nursdnb
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9.
Me

Me Me Me
C|:$H Mejsb/cl H\G?
W T >N - BT o H T e

Me H cl

A (B) ()
GG SyULL Geien &DHILGHEUBIEST ubpiw Ueeu@sl Snbpismanets SHEI%.

Beupmett sy sphAuibaib (A) sygib
(A), (B) engl & mdlEsiend F0TEGLD

(B) {C) Wielg 2 MFHSSREMID FLOMMED

Waayb oo Gmpbs siphameud (C).

Ao oPR

HHSHBOTE SIS EET

(1) (@ub©)upp wigdyd (2) (a)wib (b)wib (@) () ww (d)ud
LDAESIFD LOMETLD
(4) (@) upb (d)upd (5 (@), (c), (d)
g alyib LT SIFID
20. Jenapd Caiamen P aig SHSI%.
Me
@,Br
éMea
P

1T SRk euaTsUmIsT 815 Puj'smgs Hsaymghurer SPHEWLKheSmSBLE Ay Suefdalame.
Br

1. CMes Br 2. Me 3. Me
% e o M

Ma;C
Me

Me

Br CMe;

21. Gomedsbeors Qewarupmpuis Gurgl (BbIG Cangd g Qaiwiull Gaume @),
QeutiLiommibd (q) esief @Fssg wrbmpbd  (dU) (wempGLl §FNGE FMEGLD,

(1) @ ,y&dub () yFhwb ,—o () y&sdwb , @

4) -o, yFdub (3) 1, u&Ffubd

22, epSHrleiulssr SI 980G,

(1) JK ™ mot™! @ JK! (3) Jmol™! (4)Jmol (5)JK
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23, AS=q, /T a@ib swadun@ Oewmb 6 Congdss odsme UrGurddsiuamb?

(1) (BEpD SHETEHLILITET OsEH5E (2) Fwuingtsn s
(3) Uend sSSEnUTR, FUORLUGEETGHSE (4) Fosaeuamesd CETGHEEG
(5) FEe0 FLLRULLIGOETGHEEHSGLD

.' 24. seusID HERILINIGEHET aTHmIMLL Sfeneus Csrari@ epigw QEmgHuled
STEOTaHar SuTSasaemn byl edfe] gapeorid?

(Dwmpr T, P ufled srésshaipsrer AS
2)wmr T, P e sréssgbarar AG

@ wrpr T, P uled sréssHgberar AH
@ wimr T,P s srésssibsrer AA
(3)wmor T, P wed sréssdbsrer AU

25. Ueeupd Oen@gdsenst (pehprs Gefieyst] GaulualussalumUsmens Clameni
AETGHImU  DIEDLLLITETIHIETEHE.
(HDH,V,C
{2) P,T,G
3HCh S H
HP,T,Cn
(5) U V.G

26. Ulsiieu@pld saipidsensT a1g 2 aienwbmg?

(1) Sembd s@asien GFwsgpmpuisd o FF Geusmen Gauiwutm@aaimgs

(2) Wb Guaseiued elfurag Foafls sSTiUS SHEeusHar LHEGLoT,
UG NNDTGHD :

(3) selurssiulL OsmgdHulss sbdh wrfeSiwurgb

4) oipr swpssHHlet sEnsslLGE Celiuwrhpl 2 el EFssgulst gnuiih
SIHEFI|EHF FanmEHDd

(3) Jdyughssgled sumsan WiDDRSsT Bml_Cunsusre juehadds aparind
SIFN S S E ST,

27. A +32B -——> P aignitb cpsoasgg;rrésasm/mmﬂm girbsgmg Uamd ampnbasen @ildaeamsen
(a) grass@er aisorag [Al[B] @S swemgld

(b) gréasddlar apedamboSADE 4 QL.
(c) andaddflan Curhs sauflens 3.

B\ ga MM B (TSI
(1) (a) wpd (b} wpd 10w b &fluirarane (2) (b) wib (c) rH&ind afuwimeransu
(3) (c)wpb (a) wrHHTD sfumsiana (4) (@), (b)), (c) Fam@mID Ffllraisne

(5} (@), (b),, (c) s EFflumrana Ty

28. &AW sufiensd srosbonaist SengaumDsybanasAisatear salsalgsuds Garansuanii
a@m fipiurs Urfluslsfaina(GiuibssT oeubifel aipamoTT &(He5HIEEmend
G\ et (H\airaTrenr).

In2 1 2k a a
1) = 7y — i - a
(1} K (2) s 3 - (4) Y (5) P
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29. A = P esig u&du afloss sresd B sréssdbare grés s wifed  (£) =2.0x 107
mol™ dm® min” sEzLaE A uldr gybu Qe 1.0 mol dm™ sya6. B srosbHH6E
SEyaumpd STeoh (Bl Hlsh) SiewiemTeTaTe

(1) 25 (2) 50 (3)35 (4) 15 (5)0.04

30. UeeumHo nBRISSmesd ShEIS
(a) sreshsald S1EHE GBS aliEUTpEID Séd)/ sradasis GFpeied
SRS HEEGD

(b) syefwdal FOMUTCIGE LG k Wb (aigLongied) arggmeor %

(T — Qaniulensy) agnid euamiL| oF Gor @5HL_|T@113
() giHsGiomeie gaubFsHuUIsy UG Gmue, HISEIHHMBS GMDEGD.
B& abUISSEDST,

(1) (2) wb (b) ST FRUTATENG (2) (b)wpb c) wAhSFD Ffwurenams
(3) () wbd () TGS Filwreisney ) (a), () , {c) FBBID FHULITATENEY
(5) (a), (b) ,(c) aetLIabIIT a@aybd FFUTREe06
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i (@) Chepoossamamen Cl sigmidsans’ dfmswamews QFliugsigs Csmamua FHH
239 kI mol ' . Cl, opeussm gamer sl ipiflereas @f safwrer Gum GLmener
OGHEMehFaLar BomLoOupoTuied, oimers Swepee Hemb (1) Wbmfsd (i) HGe
WGimfled wWrsmig gL ?

(20 ysiiafiaseit)
(b) @ Cuiddleir FlomILITL 196D, 1 =R[—1~2-— 12} m’,
A noom

2_g6l FH60 USHISHEMLD DIEDLLITENR S5,
mayFalar STesd Bimenwrensullgysien Gemeows! QHTLflad sreva) GeulLCILGLD
OeTEMbsHs SSfler 160G BONDrar SHme heNGmssh S,
(20 ysirerflast)
(©) Ni¥ spefa Beosdya PHensowsnolamy spss. Ni Cofamsausaiiar Bmss bl
umiseliiydF Qe FSuwsdy wirg? (Ni Gar oigm swewr = 28)
: (20 vsiraiflessit)

(d) @eosdoar QN @F SMIbmEUTss STaUiLCLTgID Seiaumprar  glanllsamade
BT SEnsohemd  upiiub  spdleaiGmirb 66  rsweus QLT  anplenial.  @d
ahplensy &i&Hldas.

(20 yshraftast)

(8) mfweby usTTHHD admrse amien? AlLO; Sman o _gmeammss Gsreaid
ellend@ms. oL a Lmffurer ErarLand SWwaILTHEmens SH(hs.

(20 Lsirarflanetr)

2. (@) NaCl, @z Csnmmssinsienr Cunpal- Caul sésIsHmall LWHLBSS SBaE
smeoss &6FHew S8p sy Geien grasasnl (ki mol™) LweinHsHs

SHEMNSGH D,

GamawshHHan SILETHED FhHd) 496
BamglusAa LSRISINTHE FoHa) 108
sumuleney @Ganmflafenn sl L inlfleyd sHH 244
GBsnmilailelr Feuddlrsit HILLLD -349
NaCl geit Cameimad Gruluaysiigmenm —788

(20 Lsitease)

) SiF,, SF, aausmnoide aruidear usTalda Lanolanu suais, SSESILEl SiEmea
SILLSNHHSMINLI [BLSHEGTMETEUT 616 6156 .
' (10 ysierileei)

() slurésasd Gsmratensemul uweTLGESSIF, , SFs. sia@uammesT sulgeumiBeeT
TG ITEUTATIE.
(20 yeirerflsalT)

d) () N, @i apaossmbn @uUnnsd Fod sumruL s GUsnIsS.
(i) O, sriurs N; Bais 2 m#Hssaeno, Nmeani) Bemd, SMhs BUIE0LSET
siEleumeny allen&@Gs



(iii) p @Ubmsosafar GHEUTEBSIMSUTMTE 2 (HUTEGD Peusaamml @ljmmsbasmmOOOZB
RS E,

(30 ysirellessi)
(&) NO; Giarar ufleysslLawildamend Uflobsalmiib amys

(10 ysirefa&a)
(H) CaCly, ZnCl, syghr B CoiamsusEnsi aiFl Hiled GMmbHS6ETsY SMILID? 2 DS

sllanLen allsndbG:s (10 yeneflssi)

() - (h) auenguileyeiion LGSHsealled gamaus eabsi(05) UGHEEHEE (OTHHID)
sflsnLwieids, (Rbseeg GuiuL LeSHaende alsmLiuaisaliu@iomn e

allemLwafdatn’ . euflamsuled (pHed mbEH UGHE6T WwrhHNd SEHEHUGID).
(a)  Cahn—Ingold — Prelog efldasafiar Lig smllmiseilell (pSeiano suflengeniud ST ig,

Waireu@pd Ceyameusailsng Sle.l dmemiysssilal o gpeusniotieny £ ojsbeosl Z
6160Ts  SLoainhs.

I CH4CH, J i.
\

N=C COCl
\ !
c=C £=C
HC=C C=CH . QHC CO,CH;5

(20 yeiterilssir)

(b) i :jlsﬁrsu@m Caremeuuielr sHleanrsF HPHFUL(HAMBISMET EUHTS

Me,HC” : “"Me
(i) swannssT SHE a6 9 M gaiguisl seNd InDis.

(20 ysirerllssir)

(c) Oelreugpd Srdsrimenem, SEHBTILL ArsluiiGse srasd, deammie drsuil s
BTdbsh, SEHBTIL S&ULGOSTSESD BBl gali) Snhsl NG hHeal SHaEh
a6l auenSLILIGSHIS

CHa

\ CHs
() CHaGHCH,r  2icoholic KOH CHLC=CH,
(ii H, H*/C,HsOH H
/C:O H C’C;"_OH
HaC 3 0C,Hs
(iii} CHs
© + CHLCI Anhydrous AICly ©/
(IV) HaC\ H+IH20 gHa
,C=CH2 ,C\--CHS
HSC Hac O
v) Cl OH
NO, NO,
+ NaOH
NO, NO,

(20 ysirerassir)
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(d) Jeimuphd srésghar Gumiipapmwsd SHa elmaeassmsn agiiey onlis

Me HCl
Me-—(;—-CHéCHZ _
Me

(20 ysireMssir)

(e) Lemeugnd wrdniGesansT ewsiuTm BLIGSIST adiums GCoamanunen Garsenenys
GUMHLH6iT, BULSMETEET ShE ST {HE.

(i) 0

OH
0 I G
CH, ,
0 T .
1
CH3CH,CCH S
3CHGCH, CHacHz)LCHaBr

o]
‘ (20 yeireflmeair)

() smeumsst sie daeumd Caensusel mSILIETERDLELLIGTIBUT SIEV0H ST
WIHMENEULIT 660 dn[DiH.

(i (i) cH, (0 CH, (V)  NO, Br, CHy (V)
CH3 LI Bl’
)Y' H——Br Cl—r—H 7N\ Brw,  /
Br %iCOH gy Cl——CHg — H«C-C-C\
H H NO, Cl H

(20 ysirsiassi)

(g (1) 3- yGnGuwr -2- TwybmnBamed Ehgd FTSHSIUNDTET Slawio Emu@@u_ﬁézessﬁ
s SHemen
(ii) glajm,rﬂ]sm &1L nDULESmET E].[SGJDE@] gasumsmm A, B, C..aed riud{e.
mEmed  enwilmsailell 2 (HEUEIDLDLS &ML L'I&Fgﬂsur MW GhdlrdsnsU
UISTUB S,
(ii) @up Gamg eEXmmEssT, @m Gomg myHanio 5L|:||_|@51u.1r5|£5611 Sfzallfzoisl: ]

&M (HiE.
{20 usiterflsei)

(0 Cahn - Ingold — Prelog afglsailsll Ly &ni L miEsilsll (pS6EnD auflngFanuld Sl
Weiteuple Bafameuseilar sngma mwmrmessrﬂmr &@Eusmwuamu R 2isbsug S eTemg

LD E.
i COZH ii. CH ZCI
H)(’"CHzCi Hac_i“OCHa
CHO

NHa

(20 ysirerflasi)

10
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4. (@) — () auars@GDE &&0 UGSsmenyDd pubdss. ouimb, @@bsiulL 125
Lefelseatlen, 100 yshefsamens Qupnd LoveweufsEnEE (PRULETafiaEbID GUPAISLILIEILD. |
gL BEhHES alsramiug Lsieileaan suprsiuEib.

(2 eweush CaTamamst aib wiHflurer QFIESeEndE &b BUbSmasaiar &P
UrGurésaiuL somd aaumss CEaleuns sams

(i) AU=nCdT
(i) InT +(y—1)In¥ = constant (wmiad)
(iv) AS20 (15 Lsiroaseir)

(b) [ euefioemiieo SpsssHen &b 150 apsd HO(Fraub) aueng 0°C ullsd
LGSl IgULITE 2 _aDHalbaTer Sesei &6 SriUL HeTarer.
o susioain.e Sipbahdar S veldasl guisr 2 mpsedel s
Gautiusysiigeany = 6.2 kJ
0°C ulsd (Bfler ppevfssameuasy = 18 x 10° m’ mol™
0°C ullsb Ll 1guiar cpaossamaienea = 19.6 x 10° m* mol’!
B& Geweaigpmpuihsrer g, w, AU, AH, AS , AG aeiiabans Semnidoss.
(30 sitsileein)
() wipT GariuPme, SipsSssHs wigu GaTESulsd Ussiph
GrwspmnsEnEaTar Al sursan Ljorenggsr (criteria) safs sugsubamss
H{HE.

(i) ewflsns.
(i) @wngent SHETEnID,

(20 usiisiilaeir)
(d) () usd Gambssl @eamaHms (Hr) uMIUDEGD SenflHougans GwmeneusniL
DB, GEILGT WTHH@LLADD SramiuGh Geutiuaiiuidsaiied Buwisduileit

Quwengwb &T{PHIS. .
(i} we-Gambae Gausd (L) TeeuED ST QDT THeLD GausflLPHEemD,

____1._{52)
Ho =T \oP ),

H
AUTLEEEN60 SHSHAEIT mEL (), utl] Hame gL e sTaiTLIeumAhesTaT [Z_PJ
r

@umerantb UMY ©_DIOTED WITG Sa@(LpigUibd.
(15 ysitemaer)

(e) () Gauiug Gsmeenemme SHafseigouds Garaulamed sumyLmiss. G5
S&HeunTeiE e wigfwren Osnggde CrGurdbsammd aaumGUILD &nms.

3
(i)  wior SsssHs gran @ A sumyClsuTaisr [Cw :TR} 100 elps0mslT

127°C uSeSmba 427°C uilig GeauliLGLBBLILES . S GauGLHmID
Grwaipmpular Guirgl stbHTull wrppdms( AS )Eemilss.

(25 yeirsaseir)
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O @) ooug LaluBEpemU sUMILTISE.

(i) eumy@esumaiar oEuEs GrutiuBRleeuspuwuyd Gumuilsde GeiLmlsnasmUILD

BoumIDibh G|,

(i) eubmieuted surwellelr apsim Seugl wrpledldstar (V,, Py, T) Camansussnen

subGFeurader wnpfladss a, b SuSHILssr auryy wirafled R eignb UgmISaTed s11pSiE.

(20 ysirasen)

5 ugd A oyl UEd Bulbe eieLwelids

(2)

®)

(©)

uSa A

uGSsa (a), (b), (¢), (d) , (e) TRUBIBDIGT FHTuE Breairg04) ugﬂ&@,a&@
aflsmLwiefl&saib.

s@yFaisy g Ul selsd sLSaHnaT shmauis HrburdssiuGaamang
UeTeu(hausiioumenm  susniLImISEs.

(i) sorFCanamar &L gaginear
(ii) sNsT BEHD S0
(i uyGrullesr wmjlad.
(iv) semyaberadiaistst SUIETED REHET ApaiEs. SHSner.
(25 yshafassin)

XY, semih Boganr o @oursd GoiensuGuimei (weneateys SenILILITE g@aytlad HenIub
CGurg XY —> X¥ +Y* aatt) ugglursl flssyundang. slmemaungh smyaamso
Baugddleam Buran o Gomab X sBxmiigsd wgsueniuyd. @b Beuginlsr Cumg
&8s 1960 Gaum ohs GFwsiupmpub Bl GUDpTS.

[F=96500 Cmol "', X Beng snyamis Hewftey X = 63.5]

(i) 12 webast Y sweisels Senal Quorss gnpsmss sofss.
(ii) BB ampiun L feGlys Qeawampuish &GHTligesd mmLGUpLD SiEsdhms
FDSISE.

(ii)) BB gmpliu L f@uEglysy GFwerwanpuish 1.5 ¢pebsa E)sudhaTeimei
&8sm st Crassiupmseie (GeusllF sbiedpbs) SCHTIGMN wgamLhs
X Bangl Hlenflensusts sonflss.

(25 Leiraflassit)
25°Culled 1.3 mol dm™ Qepileysmiin A,B ergnib susiSsiilig Qs Genmeisir
EMIFMNE BHBIE. A,B wrangl, A,B —>2A%+B* el dfmswum dapgs. B
SenrFallsd .

AY,B?Y seselsr ouuer pamh sewn (m” VY s a@ib Sie0alsh) (panGu
5% 10, 8x10™ sy, | F=96500Cmol™' ]

(i) smyFedaysien A,B wiems ghuEL sLssSnmesnd A* , BT swersafar
SN HEHD SHEEMDEGD B W0 Qg,rrl_gsmu EI(LpE SUAGISTIEN  FEED
S6WTLIAIEENGTILLD  SIEI_ILITSTR!  HTaS,
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(@

(e)

(a)

(b}

(i) CopemiulL smrsaigsisn A,B wleme ghuGid sLss@nmeand assung) 023
{25 yaeilsmelr)

(i) NaCl smyseiayetion H® Qams ower Ba@md saemowrags o585

smyFeiaesisn Na* Sag Sue Bo@mn sasmomy eil s o _WIhSS!, a6
a6l eVlsn .

(i) By om_ssdeusion ouwOemeidT SIS BE®BD 2 SEED  (pgelsd
mEneEadde 10eab o Wiaunss STemULGWL, g6l ser alsndgs.

(25 Yeiiemmei)
25°C ulggsiien, PQ —->P* + Q aam) UflwawmLdam BamgEunmst PQ e

Bibemyamed SMmHs. B smyFioPt , Q7 awedmald (walssL SaSmeiss

Sm’> mol!  agwb swds omGu  0.0070 , 0.0040 ayEb. PQ Hag
gt L pllfleusmensy o Gemed (GHnilbes. '

(i) PQ @men @ Geir We@EUTmT — aatd s@pd, PQ  alag
PTEEL SSIFM@ESE LD, P* 1, Q@  swamelar  ppeisl Ssdnaiseh
Lot GaM_TmU LSS, HHILAT DHSTET  FE  SelLEmeILD
SIENLWITETD  STams.

(i) PQ eumewrgyl . = 0.8 o L anmenr @ Gunalr WeiGunpemenmst Gojemmrin L.
senpFeiigusien PQ elilsnsml opebsl SEISMenends Hrems.

(i) PQ @F auar Wearugounmgenramsd, GuhenpliLlL Sempgedepsion PQ eferg
ApeTHEL hEISMemans:  &enilda.

(25 ysierll&sit)
ussH B

uGgtsar (a), (b, (c), (d) ,(e) aausuBmsT gaTaIE BEGE) UGS HEHHE
ailenLwiafl&as,

aebeuTenild samisalar snmesulsd LFGurdlssiin@ameann, Heasumasiabplaar
EUSDT LIS,

(i) Heeiludssalmes
(ii) o sofssursiniear (LHDAWlE) CavaieeaTea
(i)  WeheunrbhLmaiTnilaiT Weitsumup LD
(iv) o eofiseboreniar Fhbw joHa
(25 ysirefimsir)

BlLng @ﬂuﬂ‘@&mﬂm GUHEs &L Gsier o Geomstd - SIbssaim o i
el GUTEMWLIS BIRFIS.

X(s)| XY ()| Y™ (aq)

()  Gugysiien Hereumuled o GansHmEULD, S@Lb S&H6UHE 9 Ceuujb
SEDL_LITETY ST,

(i} WeumieT SiEnrs STHEsHmS B sugabEd  UpHIs.
(i} X(s)| XY(8)| Y™ (a0) @5 e_smemd gam ss.

(iv) 25°C @ed Pl pupgeeuis &b X(s)| XY(S)|Y (ag) e daiengssid

4.568 V. 25°C @b B ssrser Wsiamuds wWeepssn 5.283 V. 25°C
13



(c)

(d)

(e

00023

@ XE)|XY(E) Y (aq) B puw ddemessigme  smibs.
(25 ygiterilsei)
() efer swndm FeAGGED STEEGUIaMbEg GHssHLEL V.. almasgh

@ ufeore QBTLTL a(pEIS. SHSILET HISEIGTN FH6D SHETWRISENELD
SHENLLLITENR  SIT6HS.

(i) 25°C ulsd, Grewih sréEsRGEHHEG Ghbaee .G famasanraue,
Cr¥*(aq)+e” — Cr**(aq) , Cr**(aq)+2e” —»Cr(s) —0.424V, ~ 1138V guab.

25°Cufsb Cr** (aq) +3e” = Cr(s) agb gréssdbsre Hunw 6.6 slmsmis
EHEMTHE.
(25 ysirefasain)

LmmfiEwimestm DIHEIE FED BFsTwe EunmBLSEHD uraild sl

auenp(@rweoppil  Gumgh  eueny) 6  weflFuransEdg 15 A egb  wimr

B L Shens RUDAIGS FalQUIGI. o) IO SSilsl, urmfluilssr

(pryaysEphamulsorar oigpss Camur® S0V ayes sramiu@io.

() ubpfEursier Fosls CQmrsisTsnans suanILIIIGSS

(if) Guimampin’ L uppfiuller FhHd CEmeTeTenes SHENhaE.

(iif) GuBs SHSLULL(BIaH) = cofscomse OHTLITs: Smeanssluld @b T
0.25 kW sugumuprised GHamaulren g6 GEws(panmsl B BLISSES
Cmameulimes GErHansd Semilhs. Gd senflulls B CuhbameiEnn gaTaug
SHSICETaTHmeTS Famild.

(25 usiterikassir)

() o Gausnsaia smElgsSsels/sfidsd TyGuwmdsasin@asm
(o) Feney Syfliy.
P) Gwissd Sifitly eeiusuBmps ShSHHEOTS aluflss.

(i} = Gersmsalar spligssme CrbuGssmuglsd Bilams HnUUEL apeip)
REFUBLTHSMET  SI(LDGEHIE.
(25 ysitaillaseir)

6. ugd A,usd B,ugd C adueuppei goHmag G UGSHEEsE alomlwelibs.

(@)

(&)

UG A

@remust @uidsalusdisd MrGunddsstiuGEam Ueeumb usrhbaiamms wrs|
aflemidiEghElaniy?

(i) uFfw aufismesd STHSD

(i) pmés) :

(iii) sipsmmss sLGUUBGSID Lig

(18 ysirarflEeir)

2 Gfiss gnésb[A -—> P]Udumd amsui @ ol aldiug moLCUDEuSTS
_.CM = k [A]

at
() B srsssdar auflas wrgs?
(i) oenpeumbeydareod (1) stdlF A ullst sumbl GenfieyfA,] ergud euenyeny

Caeneumas saniia aupa(Garans) Gameameusbansml LULKILHGS T,

SO Geieng.

Paisueuanylier  sugeud ubflEF FiEFdds.

(20 yearilsa)
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(c) el sréds Fmjursabd (pseombd auflmewnsd STaulLGD A +B = C +D aaib
FTEEHMES SHHIS.

0 Auler wenmelhETean sﬁg,éal Carmeuenll 6(DSHIS.
(i) @rewn.md auflmssd sréssCoramihsrar ais wiflefullar SI swomsemen GUEs.
(12 ysiterllaseir)

ugsH B

(a) g{tﬁla):m&.en SMIRGsTT suuifar suenralleud HammisaT WTaneu? @su@surrsm@m@w Brssi(p)
2 SRS HiHb.
{10 ysieflsear)

(b) sielleSabicr, PANH, saeiuamsss STE55MmE (WHEHIS
' (10 yaiteflassir)

(c) Ueiteublb SrashéEe obleob, s, Gmemwifeon, Gememewsold aeUabhany
D|EWHLALITETIA TS,

HCO;(aq) + H,0() =—  H;0'(aq) + COs*(aq)
' (08 ysinerflssir)

@) oo o ssdw Cr07 Gamsd Fe' @ gUdlGubnssnarar SniuGssw
SMbSBHDIF FOMTUTL ML HDHIE. (10 ysirsiilamair)

(&) Buwwe yermisr Weisurenw oG rsEad, BHuw @aammflar Wsieuireni

SCaT LTanD Erai@ @f b 2 (GaUTsSILGISEDE. B STDHe
Sjwpssnssueuar EX(CL/CIT) =136 V, E%Br/Br )=1.06V,

(i) @S FMEESHMS GI(DHISE.
(i) SOHIM DPHHEMBD HENDHE,

ugs C

(12 yeireiseir)

(@ () velnQEramsd SramiUGL Suallar ‘FoHed e’ Gi@lb USSS M GUnTLLINIGS.

(iiy CsCl ueflimdleh sEs SasHmaT uMIHEl, OIWeisaleE FEHe e HmeT
pEIS. Eelsa@Ed @ebloraified SrauriuGid SIS 6160 eTHm sl
Oums.

(25 usiterflessit)

(b) (i) waewpd @abamm gpodsEalBgn dmemlldesr (paaarssdd Fomaulmen
eUSgs sy Qoonst Qe wpoaeg  Selusdmoards  Gareti
ELPEVEB )/ (LPEO: Gn MIEHEMET (G ATIRIESIT GITTE.
NHj;, BF;, CHCI;
(i) 2- bemgsbuGymiBuenen el n-LlubCmer Fnflseney o wij Candmemiud
QBTEmiL &), gaT oan aliendig .

{25 Lsirerllsmeir)

(Ll fleno GLbBE)
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