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(i) QeredHow (sejge) wgugud 25.0 °C Bbas @&nmﬁr@m}@m:@m@ oupmis  Geuemitigul

Gl IuSHET SeTened HeND®.

g =ms AT (or g=mcAT)

=100.00cm3x1.0gcm3x4.21°%Ctgtx(25.0 -17.0)°C

=33601

(5)
(4+1)+(4+1)+(4+1)+(4+1)
(4+1)

(i1) Bfed MX(s) aepsed @ SBbeauliug QFwearpeampur, yBLaIuF QFUSTIPmBUWIT? 2 _10g)

ollenLenui o6 .
- S1B0alUSSTES QFWeOLPEmMD

(2)

MX(s) semguyo Gurgl Geauliugmad 2 miehaid (Sledevdl Bfler GeuluBlensy GewmeuenLujb)  (2)
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(i) grésbd MX(s)+H,0() — M+(aq) + X—(aq) o L& Gamjyu’e Geuliueysenens OIBBSHmS
(kJ mol™! @ed) @emids.

AH =3360J (4+1)+(4+1)
0.10 mol
=33.6 k mol™? (or 33600 J mol?) (4+1)

(iv) 200.00 cm® Beogii LwSLEGSSH BIUfGsTHman Gauniul Lisd, GeuliLBameo BB CuBEGNHS
CupITRISAHID FmQUISTS BHISHOWwer B arHunTsA&NIT? o g eflenlenul eNeTddb.
@evemev  (DIevevg GeuliuBlensy elsHwTFd FANFHTE BHBESHLW) (2)
Qeutiug et oieney (q) wrhedl @&, Hewlley (M) iPafsEW
91,586, Qeuliulensy TP (AT) AfleTes BmHeEw
(o1606081 Qouliugemng GeualGupm iFsena B 2 eleng) (2)

(v) GamgAHuls (Hemrsedsn GeuliLmlemsw WTRID alshme CeuliLmblensd - GBI susneTulmnul sueFedHeET
epevld ST B5.

Geiuy : BmHulsd Cared sSemp Oauliupemedd (25.0 °C) aumpdaBal.

Gauliuflenev °c

auemenul t=0 oo TG GLD (160608 2 L

25 Gafésiu@Gh CBrb GOIILIUL CouswiGn)  (2)
auemenull 25 °C @60 Qmb& SpTIDINGGSLD (2)

17 auemenull 17 °C euemy  &Sifimmigid (2)
auemenul Fflwmen Siemwolienus QBT HSHS
> | Gouewihd (4)

0 GmrLb

(vi) @uufGsrgamearuies o Georad &eambABGL udeonall HenmdhHeGd Dewianid el
UWSUGSSHILIBHSTBOHAT aflendhEH.

2 BoorsmiEeT FNhs Geullus SLSHBMTGLD. (Si6V6vd GeuliLpleney GHsnmeusnLwd BuTg,

2 Beumald GeauluGmsE AUPEIGLD ISHILET GHWellsd BmHba GeulLGHmad SLGHHID) (2)
HemgHas@aen  GQeulil oflHD SLSGSHBNMTGHL SSHILOT GODHS GeulILsOsTeTsmemene
9 _anLUIENE. (2)

(vii) 25.0°CGauiupensouianid 1.0 atm ipsssHaib BHflsd MX(S) saausBegd Slead Fobdh IHBLD
(AG) syeig —260kI mol™' eens asemldsiur Lg. Guwlan sefdsiur L Geuliuesienenn
wippEHmel uweauGhs 25.0 °C 8B pfled MX(s) Bar soIsasd abHgund wiBpb
(AS) ms Famids.

AG = AH-TAS (5)

_AH - AG

=33.6 k) mol™ — (-26.0 k) mol?) (4+1)+(4+1)+(4+1)
298 K

=200 J mol* K (4+1)
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(viii) GenBeney SIPENEHGDCUTEH MX(S) Bt sayHBet JHBNHGD SIEOOGH GMBULD 6160 b
aHyurginiyn? o g fDLbGS SNBSS H(Hb.

QeuliuBlemev aFHsfiyLer Bifled MX(s) @a1 smyHmer iFHsfladng (4)
gOeailed AG 2 _wij weamOUIGUMILTEHIGHMS DIENLLLD.
(o1606051 MX(s) Qa1 smIHe0 QFWHWmD @F DBOEUILSHHTHSBLONGLD) (4)

3: 100 yerefmer

4. (@) A,B s48w Gsfemeuset emngb@d gGy cpwdampms GoFyb CH,O o @i A,B 8w
B Cajomausend 2,4 BrambdsHCrmimeaeomasrdai 6 CFbwehasn / feulny efipLigsmed
shdamar. A,B sdwer GgGammed s sgdhlsdr NaBH, o 1 & CapGapras srdbad Lflug
Caunmc L Burgl Gajemer A §amhad C SHoLsgld 9185 Gousmen Bajemeu B Belmba D
deodbdamg. C g AlLO, o La Ganuwrsstiugoéung E (CH,), F (CH, ) seigb
Bm omdase o aiLtddper. E,F sdwuer Gafibs H,SO, o L& CaupGaprasd srobsd
yfuwF Qe @, @oLsgh allesnoummeids BitgiuF Geuin’ L Gurg Bsjemey E
Bmha G FoLsad 2185 Goumen Gajeameu F @elpbay H deoLsdampgs. G suas
WMHETeD CFTHMmAT GUTHEHL &1 © L alguITe: Qb SVRIGHBHambmLSG ShHams. H o ib
WNSHTe0 CaTHameil QUTHEPHL ST (b HELRBBBATMNMWLS SHSHRBOUTHEID Sigl 2 L aguTd

BevL- GLMmIeNFHe0em6V.
(i) G, H sudlweuppiielr &1L enLOLIL|EHEm6T  6UeD]T 5.
OH
OH
CHy—— C——CH,CHj CHyCH— CH—CH,
CH, CH, (05x2=10)
G H
(i) A, C, E, F suuieuppiiat &L L enolILiSensT eUenjb.
o OH
CH, CHs
A C
CH,C==CH—CHj CH;CHCH=CH,
CH; CH,
(05 x 4 = 20)
E F

D gz ALO; o Lai GatuwrésiuGnura omdear 1 (CH,)) doLsdamg. 1 syeag
Gsibg H,SO, 2 L& grédsd yfws GFuuiul @, doLss elmenburdmener BIULGULF
QauipBurs G HOLEAIDSI.

(ili) B, D, I sudluuBpfiell &1L enoIL|HeneT  aUeD] .

CH3C|:H—CH20H3 CH3CH— CH,CH; CHyC— CH,CH;
CHO CH,OH CH,
B D 1

(05 x 3=15)
&GMly: A - | euemy Swndenons LemefulLeyid.
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(iv) AsgubB soupd Gaupupsd SemstaiiugsBeiiw g CFraametamul / STeassHme afleufldbd.

B s®meug

Oz meveflest G HemeaTLIGLIT(H6iT - Qeueiterl g1
Uedmiflest &emiy 60 - feuliy mlmid
siflev K,CR,07 - UFMF HIMLD

sufeo KMnOy - BnoHm S

)

(gBToUSI Q6T

@My Auwd Bupd Fflwmuier wrsHyGo LemeflseT eupmiEHs.

4(a): 50 yerefamerr

(b) (1) Jeeupd sréssd Gstiflaeisy J, K, LM gidlweaBle SLLaniolLidmend Shb.

® CHCOCl ~  _cHC=CMgBr =~ H/HO H,/Pd
mImm AlCL BaSO,/ gulQemmadie
(srésb I) (nésid 1)
0] OH OH
¢ l e
—CH - Hy
""-,CH3 \ 3 @/ \
C=C—CH, S CH=CH;
H
J K L
0SO4H
o (A% %: ) H,SO,
CH,=¢=CH, ———— M CHy— C——CH,
CH, (s1ésw 1)
CHs
M (05x4)

(ii) LI, I sudw srosmsensd Henl GUpb S1dssHer susmnaantll Lsfamd Ul iguesSedbha
Csfbo5BHS! TWRSID.

SHBTLLS gl Led,  SHEILLL FsHuls,
BUSHIIET LS dnl Led,  Beoddgampri Ll NgHuiB,  Héhaed

HTHBID | - @evg gy BTLL UHuil (hs HTéHsLD
HTeHHLD - BHBILL Fal LM HTHBLD
srhsd I - @eVHFHTAT BTLL Gal Ll HTHBLD
(05 x3=15)
Gy sresmisen |, I, Il sflwmuler wrsBpGw YeteflseT eupmisiuL Geuemi(hLd.

2 - @remueneied AW LMLSSHLLD (LieiTel eupriGd HLLD) - &.60un.g (2-.5) uflews - 2019 - BNIHS HBSSHISET 2_aTaTLSSLILILEYETETE.



BeomiensLl L en&s Senemndaerd SIbSTMISHLDITETS)

(iii) omdABEnsEGH> HBr 8igean Cuw o sien sréassdar curiipems Lbpsiul o iog Sifleneul
ULSILBSHS STésd 1T et QuIBi(paBaud HHS.

{03) (03)
h @) SN 0SO.H
' ) 4
H——0S504H + |
CHy—C=CH, ——————— CH;—C—CH; + OSO,H CH;—C——CHj,
(03)
CH3 CH3 'C-Ha
(03)
15 yeeflser
Ueiteupd HrasLICUTSI(enBULLD gBBIECETsiTenILBLD as u )
{03)
0S0;H
ut ) + CosoH
CHy—C=CH, ————— CH;—C——CH; + 3 CH;—C——CH,
| | (03)
CH, CHy CH,

(12 yeirefmeir)

4(b): 50 yemafaser
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ug® B — & @y

Brem® elanbasens@ WIsAND afwl swHs. gaubanm olamels el 150 ysiefsst sisb euprisiLGD.

5. () grifiso Guosiiapsy B (0.15 mol dm ™) @pei HCI (0.10 mol dm™) @peiflamLBu 2 sien g
Punding S8y elenfldaiul Beeneumpl @F 2 &b ST LwsiLGHS Combismsieniiul L gi.
HCl =engasd  (25.00 cm3) puidiind  Ghmeuulsd meudssiu’ G, @J enalamwll UWSILUBGSHS
Qusiiapsod B, GsjsasuulLg. 25 °C b Goaiapegdlst s Ludflens wrmhled K, syeng
1.00 x 10_5mol dm_3 G0, ereveorl UfBaTHmemaenn 25 °C @0 Gauuiliun L e.
(i) apsob B m& Gojiusne weaieny pudiyd Ghmeaulsd o s oufiend segssdes pH
QUEITEIHMBHD HMNDBH. -

HCl senrgeden pH.

pH = - log[H+] (2)
=-log(0.1)
=1.0 (2+1)

(i) B @s smysedan 10.00 cm’ m& GsisHs Uaeny BHwidiys @Gmaulsd o sien sajsedss pH
CupieTensmBHd Hemlids. Bunllyd GEBmsuulsd o 6o HMIFL QM STHED SHMJFOTHSF
Gewipu®wr? 2 g el w efsndds.

smrFed B @e1 10.00 cm® Gafsbsiu L Herery pH.

[Hl  =0.1mol dm3x25.00 cm3-0.15 mol dmx 10.00 cm? (4+1)
35.00 cm?
=0.028 mol dm™
pH =1.5(or 1.6) (4+1)
Bevemev / BMIFL SHTHRIBH HMIFOTS GOBHTODUL  (LPQUITS). (3)

yBymHsCammi L oo (ememisifevid) wrsHAFG sTemitiLBERIDGI. (HTHHIPMTH DIEVVSH)
YCrmHaCamMULLTS cpsold &TemTlLLals0en6v) (3)
(GFgsatu’L HY, OH & nweaiu®Bsd sGbHd alendsd SIUILLET (WL LeTafenwud 6ILpmIEHS)

(iii) Fweuspn1 ysiteflenul SiL_UBHBGHS BoHemauLITeN GILOSIAPsE: BMTEIGT HeouaTNaUdD B,

FoeusllieTeflenl SiMLeUBMEG BHemeuITen (LpeOHHeT HeTEUENT6Y.

Y, =0.1 mol dm=3x 25.00 cm? (4+1)
0.15 mol dm

=16.66 cm? (16.67 cm® Siedevg @ SHFLSTHISHMNEG CBTHHSILL L alaL

JOmISBTeTEMIL(HLD) (4+1)

(iv) Fweuspil Usitedlenul SiewLbam Leien Giosiicpsudden CauGmrm 10.00 cm3 L 10 Y ATHTNIRE: )
Ghmaiuisd Caybaii L& Hudiis Ghmaulsd 2_stsn senyaede pH Gumiorendenad Heaflos.

Fwsusilisiafenw emLbS Weieny10.00 cm? cpevgens CFisg Weieny pH Qumomesid.
Quosst ceoomeng eiteumomm gnl L DIflens emLSngl,

B (aq) + H.O(l) <=>BH*(aq) + OH(aq) (2)
(Quends Memevse GmidaiuLTalgaid LeTeflseaT supmislupD)
Ko = [BH (2] [OH (a0)] @
- [B(aa)]
ENEENE
BH*(a
pOH = pK, + log (—[ [B(a(q;)])
gl Lpflensule Senenel LmeSailebse0TD, (2)
Qe eeusder Gamley [B(aq)] =0.15 mol dm™ x 10.00 cm? (4+1)
(25.00 cm® + 16.66 cm? + 10.00 cm?)
HByTEHHCammILL L Qsicpesda Ggmley [BH'(ag)] = 0.15 mol dm™ x 16.66 cm™ (4+1)
(25.00 cm3 + 16.66 cm? + 10.00 cm?)
-3 3
pOH = —log (1x10°2) + log (G- Atito) (4+1)
pOH=5.0+0.221=5.221
pH =8.78 (or 8.7 or 8.9 or 9) (4+1)
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(v) Cuwlev (iv) BB HoLHH HMIFD @ STHIGBH asanu&emrréf& QEU:J[BL](BU;W? .@_.LD@'j silsmL_smul

a6 &Hb.

S, BFH PH HTRIBNSMHIFOTS QHTIODUGLD. (3)
Budlliysghensuuispieien senggeonerg LCITHHBMMHMUILLL (LOSHMSUD HTHEHLPOTSH
(PEVGHMBUD QBTesI(H6NT6NS). (3)

(BFFadalu’ L H 2 1b OH 2 b uweupsHH HSGHbD eNenoHad SILULLTe (P LsTaflenul eIpmIGs)

(vi) GoyssiuBlD Guwsipsnd samfFela Geialstal & HuItins Gbhamauuisd o sten sevenalulss pH
Gumnorend wrPd eldhHmd (BuidiLy enemenul) @ UGLUIGL LILSSHHB ST.BH. NFHHHMEL
GuwiBs. y- 21FH 1851 pH uib x-o155 1661 CaeaaslLBD Oainpsud HmIFeilel &eueusenaiuLD
GbE. Fweell LeTeMsnul SiemiewieneauTad @GUibS. [Fosusli Lstefulsd pH Qupnoreisamsd
S He0 eIHTUTTHBLILIL aflsdensv. ]

pH

|

16.67 peuSHlen searalena] cm’
pH=1 @m@w pH=9 @m@w @mLBw sumenuiemw FFlwmer 2 (Heubdled STl (HH60 (4)
FLoaUILILETENHSTE EHeTaleTe] GDIHH0 (2)
FoausvilieTefbaTer pH @enend @GMleHse0 ( pH =5 @m@ pH=7 @n@> BenL_uiev) (2)
SFFHEHMEN QUL 6O (H GBS FhBHTLUSHD CHemEUWITET D16V BETHL 63T (1+1)

5(a): 75 ueiefiserr

(b) @F @ flus smygeamen 2 miLtaGw C, D adignd spefiiumsieien Slyeumidemsnll LuSLBGSHSIL
Heteumpo @ UNCFTHmNGEDHD @ IMBT Geulupmseoullsd GFURLILNI L 6.

ufiGsrgsemew I : C,D ol Hyauriusst g CoubBiL wrdsiul L 6fnphd UTHHFHH LGSSULL BF

FOBemevem Semi_w el lul Lear. QsTed FwBemsoulsd RomeEeweurs &y

seusmauisy (L) C, D yalweiBBler apsd  Lieieimibelt @sa)g;(BuJ 0.3, 0.7 aer

SUGHTalGBSUILL L. UTHHTHHE Curdhsd sipdHstd 2.70 X 10 Pa o1 @QhbHoI

ufiGsrgemen II : C, D galweuppilenr GeusiGaum Sisneyssmenl LWSLUGSHS  BLufGansHamen
QeFLWULL L gI. FwRme gBULL ey e Smdbmsulsd (L) C,D sysluieupie
(psd  1T6iTeuThIB 6T @Gmm(&u 0.6, 04 et DuHTNEHUILIL L. LTSHTHSH e GLordhd
Spssn 240 x 10 Pa ou5 SpbHHH!.

(i) <l ssusomgulsd C st uGHLwssD (Pr), SiBe BiJbLsuTel Si(LpdbsiDd (P ) DI Hlrey
uGHmHulsd psv  etand (X)) pdlueuppisslenlGus 2 siten GaHTLTemU @  Foeur’ B
QUYUHHID HHS. o
@ssoaut® Gustde Gretweaalwsisd QuIGTal UWSUGSSUILGL @B allHmul
ARSIy HAGDE. BsuelgSuiedl QU 6T1HHIS.

Pc=xc Poc (5)
@rCsurevlesr aild) (4)
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SHBSITRISLDNES)

(i) C, D sudweuppilesr Hybueorel SIAPHEHIBMETDS BT bb.

uflGFrHement |

2.7x10*Pa=0.3P% +0.7P% --(1) (4+1)
uflGamgHemen ||
2.4x10*Pa=0.6P% +0.4P% --(2) (4+1)
(1)x2-(2)
P% = 3.0x10%Pa (4+1)
PO =(2.4x10% Pa— 0.4 x 3.0x10%Pa)/0.6

=2.0x10%Pa (4+1)

(iil) ufGargsemen 1 Be el Subens (V) @sv C, D audwadiien apsd Llsiienmbisemend el .

aumy] Sieugbmaullsd cpsd esteand (LflBFTgHemen |, V)

X8, = 0.3x2.0x10* Pa (1+41)
2.7x10°Pa

=0.2 (or 0.22 or 2/9) (1+1)

X8p; =1-0.2(or 0.22) (1+1)

=0.8 (or 0.78 or 7/9) (1+1)

(iv) ufiGsrsmen II e el euseams (V) B0 C, D B WeuBB6N cpsd Lsiienmiceneniss Hemlld b.

U] oleushamaullsd cpsv esieond (uflGFmgmement I, Vi)

X8ci = 0.6 x 2.0x10* Pa (1+1)
2.4x10°Pa

=0.5 (1+1)

Xép, =1-0.5 (1+1)

=0.5 (1+1)

(v) wIpT GauuPmeoulsd auFLILEL @F ipdbs - MY SieubHms aufluuL SHlsd Qwﬁ;@@ej@
@m ufiGsramasaiasid Sren, el Swugmsseian (L, Ly, Vi, V) sewwismenujb
o flu SpsHRIGMMUD ST [HH. '

a5 (Pa)

t A%
-
7
—~
L -
S
e
T :
e
o - -
_____ 2
- ~ "V
— - . b .
f'/f__/.-'/-. ] 1
T
P
P> =
.
100% C 06 05 03 0 0
eLp 60 Lilen 6uT LD

L=dlyeud, V= oai

(C @t cpsdlilenionid oHsfHg CFevsvd HemauledoFabsen wIMGMSSIUTRHUT@ILD DISDE
ghu Yelel eupmIG:s)
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IDFFHEHMEN  GNHH0 (QUTHSHSHLTET G HIS6T60) (2+2)
P, P% @pigme0 (2+2)
Carh & susmenul (Fflwiment S(PSBEIH6TED SLTIDL (LIQEBHETHL 6T 6UMTH6V) (2+2)
Foplemeouled o eten @alGeum LFCHFHmBUlD B 6D T 660 (2+2+2)
Xc @60 yeitefl L @ement @Mldz60 Xc = 0.3 (2)

Xc @60 yeitefl L @ewen @0ldzme0 Xc = 0.6 (2)
Xc @60 yeitefl Vi @ement @l$z60 Xc = 0.2 (2)
Xc @60 yeitefl V) @ement @nldze0 Xc = 0.5 (2)
Fowomer L LgHed yeeflseT L,V m @hese0 (2)
Fowomen L LgdHed yeieflseT Ly, Vi m @Hlese0 (2)

(uemyy SlusSmBEBTR GTSHBL LeTafser = 30, Henevd@GHoHH AFF0 D(PHBSHNEG LHOTH

Geouliumlensy " urelldaiul mulsar yereaflasT suwpmia GeuemsiLmid)

5(b): 75 yerefamenr

6. (a) om Gopend seylumad (org-1) Bmie (aq) EACBTOLTHD ®evbsETH H8H Couenen smer @
FIoubmes OHTGHMW o il rtsgdampear. Oailiupamso T @b org-1 @& BHhsaWmLCw X @eir

.9
UTbUeIIGESTSN Lk B Gasd K = [X]mg L = 4.0s6w0.
aq

org-1 @er 100.00 cm3 suup  Bflesr 100.00 cm3 mup OETewiL @ OHTe;AWLET X et 0.50 mol

Baysaiul Lyl OaTEd Geutiupemes T @0 Fwpemevenl SiemLul el Lt L gi.

(i) org-1 @b X @est GFmilemends &emfdhD.

[Xlorg1 83 emTIBHBH60
[X ] org—1
[X]aq
V= sarauene], X= BJ SleuHmBHUT6D (LP6LDI6TT6Y

0.5 mol—x

Kp =—%—=140

174
x= 0.1 mol

Kp = =40

0.4 mol

o oem e - -3
To0x10=3dm? = 4.0 mol dm

[x] org-1 =

(ii) Bied X Gebi Gaplemeuds Hevhbsb.

0.1 mol

_ - - -3
= Toox10-3qms - 0 moldm

[x]aq

(4+1)
(4+1)

(4+1)

(4+1)

6(a): 20 yereafamar
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SHBSITRISLDNES)

(b) Gaijemeu Y syengl B Sioubendulisy 1orHAT0D smfUSHEBEH. B lsubmsulsd X o 10 Y 2 1b H1ébsb
ufibsl Z ¢ o _ewiLns@Hamer Y , Z syfwen @msHsHeo org-1 @b Bosa@iam Gw X @6l uFibLsneol!
UTALILSELED6V.
org-1 squpp Fempud QaTeliL. @F FIudbmedH CHTGHS OHT i swrflesiulig. s Heam X
@ar ueBaumi SieeysEelT Rbs FTuSHMBH CHTGHHSeM0 LFbLevenLwWF Gauwiiul G, Gasrgd sl
Foplenevenl Siemlwl el iul Ler. @Rbs FIougbmad 0sT@GHsenar By eubmouiLer Y GFfobai L
Weren] X @b Y @Bom 8w B Seubmsulsd BEmLupld STEssHE 0HTL&ES  afsed
SeNGEHIUCLE. GeuliuBemso T @sv HeooL CuBp @RUufCFTHemsumshen CUDIBST SiLL suenEmIUT6L

STULIL (B6iTeren!.
Brds } . Capss X Cxsam BT 5 a6
uflGarHemen org-1 @en et Qonrs | Y Qe Gond s . .
] SHENEUSTIEY | SHENCUETIEY- CpT &5 alab
sTemT 3 SNy SieTay 3 -1
(cm’) (em’) (mol) (mol) (mol dm™ s )
-6
1 100.00 100.00 0.05 0.02 2.00x 10
-5
2 100.00 100.00 0.10 0.04 1.60 x 10
4
3 50.00 50.00 025 0.02 4.00 x 10
X, Y gsfuen gifdas H1HEE auflmagss (wenpBul m, n . Oaulupme T @sv H1ds ofs
oriledl k sy&id.

1) 51 swsbmsuisd X, Y spdwennmlesr Qapeyssit (wempBw [X] , [Y] eend sy igaminied,
aq aq
HThHHHHMHTE eihd CHremeuenw [X]aq, [Y]aq m, n, k siweupmlss FTFLIeL 611paIs.

als = k [X]7 [¥]2,

(10)
(ii) geuGeurn ufBsrsemenuisue B ubmasuled X @6l 0HTLE55 OQFfiensd Sefidbes.
(ii) BriuenLuled X @61 cped ieney x, CafssiulL X @61 QrsHs cpsd M| Ny 616315
eteveom UFIGFTHemeuilepid org-1, 5 eTaLEUMMEET HETTEUETEHET FLOLDM (GHLD
nx
Xlgg ==——
Xlao = 5507
ufGar Henen [X]ag/mol dm™
1 0.1 (4)
2 0.2 (4)
3 1.0 (4)

(ii1) geuGeurm UfBFTHmeUID B Seudhansulsd Y @eh Gom bes efmads SHamfids.

Y] @ sanisbse0 GFjssiul L Y 6 QoTes cped Siee] Ny sieid. Y Speuigl BiliusnLullsd

WL (HLD SHEWFULD.

Ny

[Y]ag =5~

aq Vaq
ufGaTHement [X]ag/mol dm3
1 0.2 (4)
2 0.4 (4)
3 0.4 (4)

(iv) X, Y sgdwen @hisa wonlu &iés eauflnasst m, n HAUIBMBE SHeilbs.

| HTEH oUflenFHEm6T HllHH60.
2.00 x 10°® mol dm3 s =k (0.1 mol dm3)™ (0.2 mol dm™3)" —(1) (10 +2)
1.60 x 10 mol dm= s = k (0.2 mol dm=)™ (0.4 mol dm3)" -—(2) (10 +2)
4.00 x 10 mol dm=3 s = k (1.0 mol dm3)™ (0.4 mol dm™3)" -—(3) (10 +2)
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aufleng m o gienilghe0
(2)/(3) @0 BBHa!
1.60 x 10° meldm>s* = k(0.2 meldm>)" (04-meldm3)" (5)
4.00 x 10 metdm>s? k (1.0 meldm )™ {0-4-meldm3)"
0.04=(0.2)"
m=2 (4+1)
aufleng n g gienilsHed
(3)/(1) @0 BwmHa
4. 00 x 10 mokdm=>s™ = k (1.0 moldm™)" (0.4 mokdm™)" (5)
2.00x 10° moldm>s* k(0.1 meldm™)™ (0.2 meldm)"
200 = 102 (2)"
n=1 (4+1)
v) s1éEasRHa 6fs wifledemwid Hemfldbs.
(v) s suflems ompled
(1) @ BoBHa)
k =2.00 x 10°® mol dm3s* (4+1)
(0.1 mol dm3)? (0.2 mol dm™3)?
=1.0x 103 mol?dm®s? (4+1)
(vi) BB Sy L uhdl Gé GWBHMBL LWSILBSHS H16s alessden e Ceuliupensouler
eflemsiemeutt LflFeILBBETE @m UNCFTHmen S L0 UL Beilengi.
166 fnsHHd 186 GaiuBaeoulst efemensnsull LFFAILLSDBE B @F 2 &b UfiGaTsHameanur?
o 10g elemLemuwl elend@s.
QUITBSBIDDE! (2)
uRISL (hd@emahd GeuliuBlensouled SHrISuleeng) (3)

6(b): 105 yerefmaer

(c) Compend ®mylLTes Org-2 2 (b BHL ACBIOLTHD HvbEETH CH Colemen @ FJoubmad
CHTGHMmU o_aLTbGEamen. org-2 e 100.00 cm3 2 1b Bfler 100.00 cm 2. 10 SILBRGHL 9B
CaneHuLear X (0.20 mol) Gsyasiiul. b Gautiuplensy T @b swBlenevenul Sieniuwl il UL LS.
o Ueaiey Y (0.01 mol) sueg By SiusmsuiLel CFIEslulB, STbshHea 0o so
alm oendsiU LGl org-2 B Y smyaudsome. X @neh Y @beloCu B Siubmsbuisd
BOLOUBID HTEEHHH CFHM &6 eisd 6.40 X 107 mol dm™ s~ sie0ds EIEMLILL LS.

D.S
org-2 @BEn ErHEGWmLCL X @6 LJbubETer LBS G Gomsld X ]org e
aq
[X]mg_2 e org-2 sudbamasuisd X @l CFmeaur@ib.
Frasais wrdled wLIPTE STHsED BFUumLuled BenLQuUIEEIDE).
ol = k [X]3q [V]aq
5
6.40 x 107 mol dm= s =1.00 x 10 mol? dm® s [X]%q 0.1 mol dm™ . ,( ,)
[X]% = 6.4 x 10 mol> dm™® = 64 x 10* mol®> dm™®
[X]ag = 8.0 x 102 mol dm™ (4+1)
.2 mol
 Klorg—z _ (33ams— 008 mol dm~3)
Ko = (Xlag 0.09 mol dm~3 (4+1)
Kp =24 (4+1)

6(c): 25 yenafmar
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wrnm elent ( c)

(0.2 mol—x)
Kp = -21dm—>- (4+1)
(0.1 dm=3

_O.2mol
Tk, +1

0.2 mol
(Kp+1) __ 2
0.1dm~3 (Kp+1)

mol dm™3 (4+1)

[X]aq =

Rate = k [X]3, [Y]&q

2mol dm™3

2
i ) (0.1 mol dm™3) (4+1)

6.4%x1077moldm=3s1=1 x 103 moldm=3s~1 (

64x 107 = (2 )2 (4+1)

Kp+1
Ky = 24 (4+1)
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7. (a) 2 GBoorasd M Bat #17 SigmsH Heflmoud OTDT QUL euprised
&Temi USMD @& o Gefled &TL LUuUL e en *7"(
PUWMIGMLLILY ULSURSGSUIUL L& @  OTBT { -
PLLSmsL vwaluBshs 10 piLsan 6 DG 3@
Beauguys Qeuwiul Lg. K8y af5Hed
seob A @eit a8 s Hexfley 31.75 mg Cu 2>l | <=M
Bered P BFSHMEGHID 6H BGeuemsn  H6VLD B A —» <—ao0b B
B Qa1 &Cpriger Hawflley 147.60 mg Benmsd ?
SIBBNEH MHHHS. (SHevmhisms A Gepid B Gevud 1l By CuSO, By M,(SO,),
WeuGLIL heoL GumeudSevsnsy stends Gansiss.)

) A, B semsst gsuQaursmiamn G s up &85 awb (D, ,0,® 8w aemis-
afledt FITLIEL) BT RIGTENTS.

(i) meob A

SIBeum. =1 (4)
&CHTL =2 (4)
&6Vl B

3IGevr_ = 3 (4)
BT =4 (4)

(i) @eublouT SVSHHWID eubeuTH WetouTuleud BOLGUBID DIDTH HTHEHMS 610G,

Westeuru1d sTohsmiseTElectrode reactions

sevld A Lesteuru’ 1 Cu(s) = Cu?(aq) + 2e (5)
&6l A Liledteurru 2 Cu®**(aq) + 2e = Cu(s) (5)
&6olb B ilesteumul 3 M(s) = M3**(aq) + 3e (5)
&6l B 1esteuru 4 M3*(aqg) +3e = M(s) (5)

(Quendas Hemevaser GMIGHH0 leufluib)
(iii) BuGUID LWSUGHSUILL L 10TBT QUL SMmBH Bl dbb.

smHS Cu(s) @err oiemey =31.75x103g

Gaemeuliul L 10esTaeuelluiid =2x96500 c mol™*x31.75x103g =ix10x60s
63.5g mol* (2+1)+(2+1)+(2+1)+(2+1)
Fflwmest 15FLOM6vTLD (5)
Wssu@ulinE uvwetul L WerGsurm L =i=0.16 A (4+1)
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(iv) o Goorwio M @er a1 iems ﬁasoﬂsr;)(mé B,

~ M(s) ugeugmed @evb B ullet lesteurul 4 @60 gmul L Helley ofsfling =147.6x 103g
efipuigeurdus M Q61 sieney = 147.6 x 10° g/W
@mie W= M @t cpsojHeniey

Bxpemeuliul L eTeemiluid =3x96500 c moltx147.6x10%g =0.16 Ax 600 s
w (2+1)+(2+1)+(2+1)
Fflwmesr iFomesd (5)
W =445.1 g mol? (2+1)

GIlYy: Cu @61 SigmisHenioEeg udoors wrsTlaih @Goui® Skdeg GQupiorend LWLSILGSHS elenL
Gupiuiy@mider wpeplyeTafluyw euEIES.

7(a): 75 yemefmerr

b O AB,Casum Goanls Cofmasaie. SUBpIsEG @F asmiipss Cass) &HNHID 2 e,
@eibsureh Cxyemauuignd Bomenulssisnr @reii@ suensmsst o Gsons SILGIL 6T BEDERIHSHIGTENTE.
Cryemeudaflel apeobsBmIF EnHSTHsT (auflensulsvei):

NiCLH ,N,, Nil,H,N,O,, NiCl, H ;N,O,.

Cayemeumelat Bidh HENJFOH6I Pb(CH3COO)2(aq) o Lat uflsfldsiul Gurg Sl gs
SiuGTallLEsT &8 SHyLILL Beitemet.
Gaijemeu Pb(CH,COO0),(aq)
A OeubBflsd ®edTUD @b Geouswientiy afipLigey
B afipLgey Glsvensy
C Couppfls sejud @B wEhssT B afipligey

L A, B, C ayflweuippiieii &t L ewoiiL|memens; &Hmb.

L A, B, C sydflweupienn &L L ool GEensid 5.

A: [Ni(NH3)3(H20)3]C|2 916\')6\)51 [Ni(HzO)s(NHa)a]C|2 (06)
B:  [Ni(NH3)iClo] SIS [NiCla(NHs)a] (06)
C: [Ni(NH3)4(H20)2]|2 @I&\')a)g] [Ni(HzO)z(NH3)4]|2 (06)

@iy H20 @b udeores OH: urelldaseomd.

IL. Pb(CH,;CO0),(aq) 2L 6i1 Gasmanssi Lflafldain L Burgl doml5s slpLigaydsisn Bramuiens
GSHATEBMET  61(1PGEIB.
(@B : Gegeameusouwgo Cangeneis Guidsnenl GRLINGS.)
A Pb(CH3COOQO): o L 6ol PbCl; | (03)

C  with Pb(CHsCOO), o Lai Pbl, | (03)
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Il GuwBe sruulL GsTemsumsealsd o GTes LIS BOTULITH SIS/ SITULISTEST
BOHST, bDH SIS PsiCsuTeienBUID EETRIBTERTLISDBHTEN B FTULISNF CargmHemen
fod usTaliLL s GRIIES.

@P0Y : By sED CFTsmansst @Bie GHUILILLL @ CFrdmenurs
BHSSHEOTHIHI.)

Sieneswenaer Cl, I

Cr AgNO:s. smyemend BFjobs (03)
@ Geuswienim aibuge| Cxsraimid. Beu efipugeureig marer NHiOH &ed
SBEMJULD. (03)

I AgNO:s. smygmed BFjds (03)
QM WwEhFHD eipuye| Bsremid. Reu eiugeurerg Ggdbs NHiOH @ed
SHEDTWITG. (03)
3I6V6VG]

oo glefl CHCIl; Gopsasiiul B a1 SMsena) Clo 87 Gaiss @aibs. (03)
CHCI3 usnLwiesigy) osismHmone  ommib (03)

(i) @@ Tl ed 2 Gouran M omig B 2m a5H60 @b BBF Abboows P o ol 1Haasns!.
. . . . . m+ . s . .
SGMBGL  QUTHF  HHHIW IMH,O0) | 2 aa®. <@ S6p SHIOu Gelen  HToHeansEnbeE

2 | LBSHSIBHI. P
g NHV \?&@[ﬁr@ HCl
Q R

(U&Feps B afipLigey) (oEhF6iT BIM(PsiTeN  HeNTF6D)
LO\eneEBLLITET NH3 l
S

(B> B0 HB(LpeiTen  HeMIF6L)
[ 2 Gooratd Mg Qemateans. fbssowss P@so o sitsn M Bait U A8WHM Hevsvsmiid SmE.
Ni, +2 (06 + 03)

II. fdseowst P @ev o siien M @sit Bo0bATei  HemsowisnIolisnLidy ShHb.
15%2522p835?3p83d° (03)
II. n,m galwebBie GLBIOTRIRIGMENS  FH(Hb. |
N=6 m = +2 (03 + 03)
IV. P@er Cas58y sallmbmsd 5.

eT6uT(Lpeh (03)
V. Q,R, S s flweunnflell & Lol Eemens HHb.

Q:  Ni(OH), (03)
R:  [NiClJ (03)
S:  [Ni(NHs)?* (03)
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VI. PR, S g8 Fsassowsisaian IUPAC Quujsamensd Sme.

P: hexaaquanickel(ll) ion (03)
R: tetrachloridonickelate(ll) ion (03)
S: hexaamminenickel(ll) ion (03)

7(b): 75 yerefmaer

ugd C — LBy
(@Iesip elemssEnse WisHIL eiml swas. (Geaubonmp elameabsn 150 ysielast olsb anprisiu@d)

8. (0 @By Gagen olsaw Gurgemms CHCO,CH; gupb uliguisiisd syt Gelensupens  oThSHTiD
Carmpenenll QuT@msiseTHEab LWSLESHS, g (7) @B GuBuLrs LigupoBselsd NaTonmn
Cayemeusnul eThmisuD CHT@LLIG s &I (Bb.

CH.C=CHCH, Canpemey GuUTmeTEefed LI Igulsd
PCl,, Mg/2_evi m&j, H'/H,0, LiAlH,, Gemips H,SO,

CH,CH;

(06) (06) (06)

1. LiAlH, PCl,
CgHsCO,CHy ———— C¢HsCH,OH —
2. H/H,O (03)

(06)
CgHsCH,CI

Mg/ 2 607 F&H]
' (06)
2.H"/H,0 (03)

(06) (06) (06)
CeHs-C-CHoCgHs Gzl H)SOy
— CgHsC ——=CHCg4Hg

CHaCefs “ (13H CgH
2w-glls

60 yeiteriia et
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orom (penm 1
2
(03) (0“) (06)
+ 1. LiAlH,
H"/H,0 (03) 4
CH:CO,CH; —— ==  CgHsCOH - CeHsCHOH
A 2 HY/H,0 (01)
PCl,
1. CgHsCH,MgCl  (06) (06)
2.H"/H,0 (03)
(06)
C¢HsCH,Cl
(06) (06)
CgHs-C-CH,CgHs el HySOy4 Mg/ Ls(vou@rfg;u
- CGHSC:CHCGHS
A
SRR CHyCgHs CeHsCH,MeCl
(06)
60 yeirefasei
TOD (Pewm 2
{03) (03) . {02) (08)
H*'/H-0 1. LiAIH,
H H, ——2~, H H =  C:H;CH,OH
CeHsCO,CH; CeHsCO; 2. H*/H,0 (01) 6152
lpma (01) l PCl; (08)
CgHsCOC|I (01) CgHsCH,Cl  (08)
1. CgHsCH,MgCI (06) (06)
2. H'/H,0 (01) Mg/ e eoir it
'IliH CgHsCHoMgCI (08)
CEch'CHgGEHf, (06)
|
CH3CgHs
10&@55 H,SO, (086)
Qeulibd
{:EHECECHEEH-&
I
CHzCeHs 60 yeiterilamei

8(a): 60 yemefamar
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(b) elieuhid 1DTHBMELHST GeibsuTaienBud ApeamIEE (3) CLoBLILTS Lig(LpenBoHenanil umsﬁru@g‘a@lar&wmi

HeomCaupmisly eiend &TLBE.

NH2 Br
Cl

(i) o
(0
NH, (08) Ztm} (08)
NaNO, c.uc|
HCI
0-5°C
wrpm weem ((b)(i))
{05)
NH I
2 (06) NAC (06)
NaNO, CuBr
B —
HCI
0-5°C
N (06)
(ii)
(06) COCH;, (06)
CH,COCI CH3CI
—_—— -
O ( BIDD ) AICI, @ ﬁumm)mcl3
wrpm @wem (8(b)(ii)
(i) (06)
(06) CHO (06)
CO/ HCI C,HsClI
( BIDD )AICI, ( BTDD ) AICI,

o O— (L

CH,CH,

CH

[05]
(06)
(30 yeirefise)
(UE)
(06)
(30 yeiteflse)
(06)
COCH,4 (06) CH,CH;
(30 yeiteflser)
(05)
(05)
CHZCH3 CH,CH3
(30 yeiteiaseir)

8(b): 60 yerafaser
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(c) Hemsumid HTHs SIeri®B elemsnGLIThsTdbemnsnd HHB B

C,H.O™
CH,CH,CH,Br 2 5

() Beuellm aflemenCuTmsiaafangid HLLDOILHMET GIIHHIS.

(i) Beusllm efsnsnOLTHsTHMEMUID 2 _swil THGUBDSFW GUTIS(LpenBBMEN FT(1IHHIH.

sllevemeymeit  CHyCH,CH,-OC,Hs *CH3CH=CH, (05 + 05)

(04)

@ SoC,Hs

CH3CH20H2_’_—BI"

- CchHQCHz"_OCsz
(04)

(_‘
CH3CH'_'CH2'_‘BI' —— CH3CH=CH2

— 6002H5

(04)
(30 yeiteflsmai)

8(c): 80 yerefamer
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9. (a) smjgFer X 0 BreiI@ o CooTad HBBUISHSHST SILRAU|sTeNe. EoHHBBULATIHMET B6IMISTOTLISHBEL
Ledreu(plo CaFmHenanmsil BlenmBeummriil L 6.

CarHemen SieuSTeAlI
@ | X @1 95 Afw ueHuer mster HCl Garaasiin Lg). | efipLige) @svsms

Gy @ Bev AwLbew smisdanite  H,S .
® GIPsenTE GFevev efiL LILLL &I > | 90 a@ow Hp afpugsy  (P)

P agaly Gaprésiuli g HS @ pogaspars
@ | agdyaid OHTHES MmeubsILLB, GNTFALTESILSG, | 9@ UFms BB efpLigsy P,)
NH,CI /NH,OH GsjéaiiL g

@ P, augaslly Gaprésuu G, egslgaussonre H,S

GIOPHNTEF Glasvev el LU L &I QG Goueien efipLigey (P3)

P,agaly Caprésiuultg H,S @ pseasBars
® | agdyoud QaETHbs eubslLLB, GeMfFAUTESILLE | g Oeusxials efpLigsy P,
(NH,),CO, Gejjsbai g

P, P, P;, P, sudlu afipgeysensal Uaeimn Camaameaiss BlenmEabmrii_i e.

efipLgey Carmamen SieusTeiiiL] |
P, %'GSIQ .anu uu)rrf;cr wmarer HNO, @61-) B e wm——
P, sofsaiul G, Geflbs NH,OH deaewrss g
L (sengasd 1)
BaFaHsIU_L gl
* Py2 1ol maren NaOH iflmsunes GFjoaaslulB| @ Wehdsil BDpeisT &emyas
Jeireny H,O, GFybsiun L gl ( BemyFsd 2)
P, * sepaed 22 el maten H,SO, Caieasiu L gl.| @B CFD0Ehaslt BBEpsiten Semyeed
( Bmyged 3)
* P, ooz marar HCl @h smpssiul®, mome | o Geussianip efipligsy (Py)
P NaOH ugtuguirted GafébaiulL ).
3 * maoren NaOH md Gojssed OsmLibs| Psoobd 96 HBLBG SayFmed
BEmLGILUBMSI Bb5e). (BmyFed 4)
P P, seng Gepihs HCI @ed é?&G(DF&BHSULIL@, @ CFRIBL1YF HAeUlLF GouTEm6L
4 FOUTNEVF BFTHmabg 2 L UGHSHUULL Hi

(i) smyasd X @60 2 sffen BI6HG o Covrdhd SBBUIRIHENET SBIBTHNSG. (SITERIMBET DisUUILDEV60.)

Cu?, Cr¥, Zn?", Ca? (05 x 4 = 20)
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(i1) Pl,Pz,P;‘,P“,P5 @ efipLigeydsmemuyp 1,2,3 ,4 oidu1 sengaeossien Hmmisehad@Hds STT6TLOT6
GTFTILIE EAMMISENETUID BT RITHT RIS,

(@BLY : BIsTUE GSHHHEmeT WISHID FEIS.)

I P1: CuS
Pa: Cr(OH)s
Pa: ZnS
Pa: CaCO3
Ps: Zn(OH), (06 x 5 = 30)
Il samyae0 1: [Cu(NH3)4)?* (07)
sMIFEO 2: NaxCrOs <1600 CrO4* (06)
sMIFe0 3: Na2Cr.07 606081 Cr,07* (06)
smyFed 4: NaxZnO, aiedevg ZnO2* (06)

NazZn(OH)s  oieveog [Zn(OH)4]*

9(a): 75 yerefamei

(b) By wrHf Y @b SO, SOX, NOS eweiignid  oienwieissii oi_isiusisnar. £y wrffulsd i@t
SIS SisTeunfiLpsmmuTal LGUUTWIe] CFlsusBE&l Lesum B (WpenmasT HennGaummii L e.

pemL.(penp 1

wrdfl Y et 25.00 Cm3&|_65l Wenswren @f gsrer  BaCl, amjgs sessld Gorem®
Copbaii’tLg. ipanide] o aiiLidwu efpugey el  &TJ  Wemi(psTen @  outu]  Goguid
Qeuellail (L Toed FHIGLD eushjbGHb Hevbdd CaTewil mHTen HCl enswndsd GFyobslill gl
seogget 10 Pl msend@ el G eugsl L’ Lg.  efipiigey  STUIFS  eughs  Bilenmsd
swelul (B, @k WLIBTE  Hewley LG  auamfs@w 105 °C @0 g setsuBULID
o ofHHULLLG. alipugsien  Hewlley 0.174 g s Qobasl. SHoLsHs  eagdreud  BGwevds
UGUUTULIOSSTS  eneubaLILLL GI. (FL(pemp 3 LI  UTTéEs.)

BOL(pmB 2

wrdf Y e 25.00 Cm3.®_|_661 Wemswiras garen H,50, 2 b suflsvoréain 5% KIO; asmyasdsenid
Gadaiul L. 1oTICUTHeNeTd ST IQUITEL LGS, e@m 0.020 mol dm_3 Na,§,0, smresn &
alBeldaiube I, g o Lemures  Huliys  Gelwiultg.  uwsuGsHw Na,S,0; Ge

semsuentsy  20.00 cm3 s DHHSEH.  (BbHHL(psnpulsd SO%' SIWTHST  sUeITIDWIL 0 &HHIBS)
CeueBumTIcsd  FeOBUBI SIS (SOi—) 25 QLABUBBLILGHSIBeN sled  CEHTsiTs.)

BOL(pmDB 3

poLpsp 1 Bh AmLss algdHyoubms maten NaOH o el pBEHmeowndsd, NSILel O0maWns
Al grep mstemr NaOH 2 b Gsjssl el sajgsd Qeuiuorssiul G, efGelbsiul L ey
e® 0.11 mol dm_3 HCl sengaelen g 20.00 cm3 soeuselB@  SleneuBlpsBWUTE  SOUlUL B
STeebyflws QFUWOULLE. &STEED LWIaweLbhsHmw urdFFrusbailal Garsdsdsiiul Lgl.
Oeuelell il eutujeL et Hnbsd Yflbs Lsisn] siehFlulmbeio HCl @ 0.10 mol dm ™ NaOH
HOIFNIL & OoshsuWp  CFLWEhFMeNd  STLQUITHI UWSTUGSHS, BundiyF GFuiwiul Lgl.
Bapemauliu L. NaOH @er seususiay 10.00 cm3 A5 BHHHH.
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SHBSITRISLDNES)

(i) mooL(peopsssit 1,2,3 sdwsnbnfied HenLGILIBID HTHBHIBEHHETE FIOHUBHHU DILIST/ DILEIT6060TSH

FLOATUTHHEMET  6T(LDSIS.

Qawipenm |
SOz* + BaCl, — BaSO; | + 2CI

S04 + BaCl, — BaSO. | + 2CI

0evg  Ba?* + SOz — BaSOs; | (02)
ooz Ba? + SO — BaSOu | (02)

BaSOs; | + 2HCI — BaCl, + SO2+ Hx0 (03)
BaSO,s oz semywng e1ehdlulme@id

Qauipenm 2

2105 + 12H* +10e — Iy + 6H.0 (02)
5(S0s* + HO — SO + 2H* + 2e) (02)
2105 + 580z + 2H" — |, + 5S04+ + H0 (03)

SI6VVGI

2105 + 12H* +10e — Iy + 6H.0 (02)
580, + 2H,0 — S04 + 4H" + 2e) (02)
2105 + 5802 + 4H:0 — |2 + 5S04 + 8H* (03)
L + 2 —» 2I (02)
25,0:% — S40¢* + 2e (02)
o + 2S,05% — S406% + 2I (03)
35061, 58032 = 25,05 aedevgr  5S0, = 25,05 & SO, = SOs*
Qeuigpenm 3
3NOs + 8Al + 50H +2H,O — B8AIOsy + 3NH3 (02)
NHs + HCI —  NH4CI (02)
HCI + NaOH — NaCl + Hx0O (02)

(i) By w1 Y @b SO, SOF, NO;
(Ba=137; $=32; 0=16)

B WaBReEr Cafasemend (mol dm_3) Blemhas.

Qauipenm | — SO @et1_Gsmensus sieamised

BaSO4 @it epsvijdemiey =
afpugeurd BaSOs @et  Hewfley =
2,581, BaSO4 et ciped ienay =

<5001, SO @6 (psd lena

S0 @e1 Gapey

137+ 32 + 64 = 233 (02)

0.174 g

e (02)
= 22 =747 x 107 (02)
=12 107 1000 (02)

0.029 (0.03) mol dm™ (03 + 01)
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Gauienm 2 — SO3* Qe Qsflencus sianilssd

$20:% @6t apsd Sieney = % X 20 (02)
o586, SO32° @ai (psd SieTay = % x 20 X g (02)
SO @e1 Gadey = TEX20% 2 X o (02)
= 0.04 mol dm® (03 + 01)
Qeuipenm 3 —NO3 Beit Qaplencus giemlgsd
HCl  @e apsd oiemey = 2= x20 (02)
NaOH @& apsd oiemay = 22X 10 (02)
NaOH : HCI @sr 15gwmeond 1:1
NH; 2 Lar grédu HCl @ar apsd oimey = oo X 20 — ot X 10 (02)
=——(22-1) = — (02)
5Ca, NHz  @er c1psd Sieniay = % (02)
a5Ca1, NO3™ @er (psd Sleniay = % (02)
NOs @1 Garey = x == (02)
= 0.048 mol dm* (03 + 01)

(ii1) mML(penmEsT 2, 3 pFlueuBmler Pundiin|seied DiuGTalGEEHHHE BB ITBBHMBHH HHb.
(®PUY : uaLUTUNGEG:S SMLWLTE BHbshHed Caim siwdisst wrHfl Y @60 Ssoensoblileds

&TEINE.)
Qauilpenm 2:  HevD — BMHMSI (03)
Qawigpenm 3: Feull] — OEHF6 (03)

9(b): 75 yerafaser
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10. (a)

{A\

8

T(g) + HO(g) —» Q+O,(g)

- &ysub / 2 _@maSlwl
Me(s) By (% A

OLenF GFwseiwsmpenwl (Dow process) LwWeLBHE wasfduid (Mg) o Beunasms o Budbhdh GFuisemey
Cumeanidd uriFss CaTL BGUULD ST BSSIHBS.

urIFsn G BULL H60H DigliuenL WTEd OsTeti® Laeumh alamossend@ sfenl s1paHIS.

(i) oolsei GUTmT A 8 SIS TeS.
aLev B/ IHBmeT Hemyaed (03)

(i B,C,D,E,F,G gyswsupiB uweiiuGsdsuupid Gawisipennsensnd &8 o _siten UL iguielsOmihal
GRS T6HT 5.
eMLITHe0, &MIHe0, Oeuiul flens, 1B8UGiy, ¢ CFrsameny Qurmsiar siTwpBA,
aflpUIYeITESID.

Oflens iemLH60

AILDLIg6UTH6D

BN H6V

ST H60

LOl6TLIEH S B 60

@G mmoow

Gangmenll QUTHenen el SHpMEADBEG 2 I UBSHH60 (02x6=12)
(i) B @B uwaURSSHILBGD BysTuend CFysmeusnul FeImhIcmT6m 5.

CaCOs (03)
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iv) P,Q,R, T &ylu @uamuisn Seoimhidbens] F6misT eib.

Mg(OH)

HCI

MgCl;

Cl (02 x 4 = 8)

9 A 00

v) B,C,D,F s fwsuinisd pent_Gumd GeFusipenBaend@EdF FsILBhHU QyFTedF FaELTHaenel
/ DS HTHEMBMENS HHb.
(BPIL] : DI0TH SHTEHHIBEMT 1(pHINBUTL 2 flul FHeHFUMSTs BT enL Wb HCHTL ML U LD
B\t RIS Tl b, )

CaCO; -~ , CaO + CO, (02)
CaO + H,0 ——> Ca(OH) (02)
Ca(OH). ——» CaZ + 20H (02)
MgZ + 20H ——» Mg(OH), (02)
SIV6VG
CaD + H,0 ——» Ca* + 20H (04)
Mg?* + 20H ——» Mg(OH) (02)
SlV6VGI
CaO + H,0 + Mg* ——» Mg(OH), +Ca? (06)
D:  Mg(OH), + 2HCI ——> MgCl, + H,0 (02)
2B — (C) 2CI () — Cla(g) + 2e (02 + 02)
a8zt — (Fe)  Mg?'()) + 2e — Mg(l) (02 +02)

GO SwIHsTesnsEhsE Guads Heamaass @Ghlasiugminie wl G
yeiaflselT 6ulpElg .

(vi) G @60 B QUBID FHTHBSHHN (WPHBWSHINEMSHD GHIGS.
Bei1 &pnAs@E@/ 1861 2 _PusHEEG 2 I UBSHIHM. (03)

o2 Musd QFeve GODHGINIS / NOASHMET DTG, (03)
10(a): 50 yemefmer
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) (1) &6 HyUUL (6T MBHOHTLLVEBMENS H(HHID.
Bevdsfl  algy  [HemeVUIBIBET
GeTIGIBmaYID  sueFFTTHSUPLD

CuTsGaTHS
a6y FTUID
allsomE  Coausmemienio

I. GuBev Syl {Beiten el6veOT WbHH MBHOBHTIPLBEHID L GCHTeN GeulILDTHIbE LimibeMiLF
Geuideimen. W8aTen  QeMlLILTHNGGU  UBESIILF  GFlud  BHmeH0FHTI 0N
@oICeUTETDIL b ST JUULL sutw) Pemsouigisiion SIFTule SenmibensT E6uhidbT e sb.

Bevsafl e Maneowsisst — CO2
GeMyensaipb sl Srrésupnd — CFC / HFC / HCFC
Gura@eaursgs — CO:
afeugmuid — N2O
efevsi@ Geuenmewsienio — CHa
(03 x 5=15)

II. UBsmen  QeuliIoTHeD  STJUIOTE  GRULHHDHS APl  UTHSBWLIE  HIVBIM

WIBBRIEmeTs  GUIUNGS.

® HL6O WLLLWD 2 WjsH6e0

o ey, Gmreuedl emuL 6D

o GMss MICsssded Geusiend

e GMEs NBxHFsHM WMWaIDFS GmmeuamL G0 / euml

° BL6 BJ DM BHLET HEVSHSH60

* GMss GssHHMN SBW WP GHULED

(gsmeusl apeiimi) (03x3=9)

(i) GuwBsv (1) B0 HIULIL Boien MBHOHTPs0BH6MME0

1. g@efuigerue USTHSS

Gura@aurs sl
. sulsv 1mPdHE
Blevdafl eusyl Hemeouwl(d BuUITEH@HeUTSHHID

1. pmEuUTFemem LTHSHHBBEGLI
UBIsaMILF QF WD (pdhALl wEHoHTINMmY / ndHLHTINC0HMmET SIS TmIb.

aleugmwi(pld alevmid GeusomemTenLou|d (02 x 5=10)
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(ii1) Eevmiemauisd 1empeiipFd) GHeomendhel efenenalnsds BNl LB INIUSBGL LWeTLBSHSUILGBLD
PI&Cxreahisels BCIHa LjCHanaendd ememoulsh GFuBsns WPl 26Xl TdhEH60
Cardlasmiillt g, RFCFwspsHpulsd BITelenui bmasF OFuigH (PSLSBST 26l THMeS
sremiBeousnG FrhsTi G (hygroscopic) o itnsefsn (NaCl, CaCl,, NaBr) miswi  gienllbensasir
FellpULpB S siimpen.

BeueyliLimett HOIHH LITCHFhbemens FBnS o _sisn HfaisTCen LGoumen eflsnsnaursd CpyluiTsl

I. uUT&HdaULGHD

LTSALILIENL UID LITIOT6IBIGHENT
BLHSHIH M6 (02)

o  weaiseier QFfey P&FILBTE SLESHFMET dF@fbEH0w. (02)

II. UT&ldsuuLTS

BIl uetE  Frgmorissmenil eieumd Ul guedelmbdl 05fh0sbEs. 2 g CFfieybaTs
ST BIBMENT FHEBBITESH HHb.

bfler uewiyF FrymoTaeie LI Quis:

pH, &L 5518mel  BeomIeBBsinn, HmIbHd el FFer

UTAILEDL WITG LT LOT 6VIHBIGH6NT
PH, &6uEIB60, BMTHSHITEN QL FFen (02 + 02 + 02)

o @eu o lydsen BIUuGUIDG 2 L uGeudeoemev sreiGe PH &6
urdHly Gevemev.
o @6l 2 [IyEa6T Bfled BG SMIULD DpHEVTED HEVEIHED SHTINLDDHE
umisaliy QFuieudlevenev.
e Rou 2 (ysser Or 2 LT HTHEHD DML 6UH0Mm6V.
(02 x 3 =6)
10(b): 50 yeirafaseir

(¢) Ueitouid ailenmdbdsit @ ulfiedsy o BlHSHU Mg UITHS CQEHTEHIL_sDal.

(i) 2_uljlegst 2 _Mubkuled LWSILGHSULIBID apsoliGUTHsTIsmsnd GBILLIHS.
sreuy eren@eniuise, CH3OH (GogGemmsd) (05 + 05)
(il) SubepsolIGUITMmETEST @enbauTalspd 2 6iten (pHSw GyFrwisnsd BCayemsusnwis CUITmBHSHLOTEN
FhaTULMISeNB GBUEGHS.
Breuy eren@enruise — cpdlefFenyL Habsel (05)

(i) ur_aTemsy GrFTwe SUIsmLHFH0 2 ulflessd 2 BusHhHulsd sadsdlums’l UWLSTLBSHSUILIGD
@rarwens Csjemensnuld GBULIBS.

NaOH / KOH (05)
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(iv) GuwBev (i) @m ePini L Rrsrwend Cajmaissmenil LWaILGHS 2 ulfledFsd CHTEGHSHULIGRINSHS
STLHOUSBEG @ FOSUBGHHU DIFTWNF FOSILUTL DL & HMHb.

NaOH / KOH (05)
CH,—O E R (04) (04) I
2 3CH,OH 3R—&— 0—cHs (o)
CH—O0—C—R . e N

3C;HsOH or KOH

) CH,—OH
CH,—O0—C—R SHeososl

g 3ROH CH—OH  (04)
fpaE T i amiy L (04) (|3H oH
—

SaisGyrey (04X 5=20)

1. R gyl R1, Rz, Rz o3 @mdsevnid. sFwaiun® @zsnCasmu Folu@Gihisl UuGHSL
ulipmebs Couemi(BLD.

2, sflurs FwiuGSIU FwsUTLYHEG (20 Letefiser). FwaUTE FLILGHSTIRED @euGETH
sflunen HTHBB6lT, allenene beEnd@ 4 LeendeT aIDEIGHS.

3. @61 au@LD WTHHFGw C2Hs0H, ROH aisiiuen  gimisGamsitemiLi@Lo.

(v) 26 10enSWTEL  UWSTLUGHSHUUL LT, BOLOUBSHHEE @ UEESH HTHEDHHMHES DSHT
MM QILITHTT & ETHL 68T F60T MBI 600 &

FUTHBTT 2 MUSH SHTHBD B606VFH @H60T all6UT6mILD. (05)
o pugd - saujssryd (R-COONa*) (05)

10(c): 50 yemefmerr
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