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(N TiCl4 e 96 g (2) Mges» 96 g (3) Mge»n48g
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M ez 1 088D emsias (g mol_l) & P o B0ma (Pa) 0 T ony cdeastows (K) ¢ @0. R8 So
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() kg m’ @ gm” (3) g em™
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10. A 9B 003083 ¢usi8 ©s8ubes ¢OwoB giDenwzs ©8 s w®v 25 °C 8 g 0D a. Dides

BRwed » (O mewwed A 8 @8coo B8eogxs 0.3 o 0.6 0. A B 2208 B8z 30 torr @® »®
oduBed §g 80w 21 A 8 somtdn Dide Bame 88e08s dmed, (1 atm = 760 torr)
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(2) 150 torr e 60 torr
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11. SOz, SOs, SOg‘_, SOi_ &% SCl2 6D JeneBin Seds, sEnl ©o@emed (S) By wienmnd DD
BEe0e0 wydd BO16E BEn dmed,
() SCl, < SO;” <SO, <SO, < SOj
(2 SO, < SOy <80, < SO} <SCl,
(3) SO;” < SOy <SCl, <SO, <SO,
4) SCl, < SO;” <SO; <SO, <SO,

5 5
) SCl2 < SO, < SO < 502 < SO3
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13.

14.

15.

16.

17.

18.

sHD 8eHs RO 88nc, 25°C 8 8 1.775 mol dm™ MgCl2 BBw ¢demum D186 (8
co80® »8eHBedd oifgms CR ¢¢8 ¢? 000 clesided Mg(OH)28 O Q&G
7.1 x 1072 mol® dm™ 5.

(1) 4.0x107° mol dm™ (2) 2.0x107 mol dm™ (3) 1.775x 102 mol dm™
@) 71 x10° mol dm™ (5) 1.0x10™° mol dm™

0 ¢S50 B B8wed g Ocs RO ¢?
CO,H
180y0 “Bw NaOH
HO CHZOH

CO;Na* CO;Na* CO:Na*
(1) 2 e @ e 3) 2
Na'O” CH,0 Na" Na'O~ CH,OH HO CH,0 Na'
“Na* COH
@ GO - ;
HO CH,OH Na' 0~ i “CH,OH

oD zedn D83 BOICR gmInG HEHIOBIB.
(D) NF3 e B3V exmiencs NH . O 530> eiencd D8 BmE @d.

(2) 17 o» medded (e TA) §Ecds, 288mden ¢ded —1 80 +7 ¢332 eosin® 8.
(3) @80 cEentoed & sEnboe DS ® S8 YT @de T8 eEnl .

(4) BHcOE wor5ds E@HIBOR wmysidwd O 918 «.

(5) ©g®s gdeded & gEBRwWE Peciddd ¢ddn Bwdw mids DSEG.

Mn(s)'Mn2+(aq)I'Br_(aq)| Brz(g)lPt(s) B emivecd s8n Bexso®n acs 227V od.

Brz(g)’Br‘(aq) 8 200n 38nsen Bods 1.09V . an*(aq) Mn(s) 8 es®en @38nden Sodw
Odmed,
(1) =336V 2) -1.18 V 3) 059V @ 118V 5) 336V

cOwm D1EB8ndaned OCE edme ¥ D1EBncamed Ole8 cdme BEedE: 45.00 kJ mol ™" a9
90.0 JK™' mol™ e®. ¢Deu8 menimn D5ed,

(1) 450 °C (2) 62.7 °C (3) 1000 °C (4) 1350 °C (5) 227.0 °C
e -_—
C 6H5N =NCl 8a¢d BIOE yrmons @ ¢?
+ —

(1) 418&=5, HNO, (NaNO, /HCl) ©@ 0 -5 °C § g8fw m58e®z5 CHN=NCI cas on o,

i+ -_
2) C6H5N =NCl ; Kl &80 588w o0 guehedssBsl ca e¢d.

+
3) C6H5N =N gumed gecseddndcwes ece Sw me B .

+ -—
@4 C 6H5N =NCl 8 &8w goenns 08 g 80 8w dewldmns & edsiBss @ @¢l.
+ -_
6 C 6H 5N =NCI 906882 @dved & Bemde ©@0 88w w0 dUeards esoenio 0.

HZS (g), Oz(g) 800 yBSw »C IE ece IcdIde (H20(g)) &% SOZ(g) 8 @ of Bun
Bomem § e 250 °C 8 § H,S(g) 4 dm’ 0 0,(g) 10 dm’ & 585w me 80 Bgesed qowmm =60
odmed,

(1) 6 dm’ 2) 8 dm’ (3) 10 dm’ 4) 12 dm’ () 14 dm’
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19. ebome mom ¢ e Az ed A(g) wo D(g) 8 Bgenws cdeatons T8 & amE mom ce e®®
ceasoed & A(g) @ D(g) v o¢m® suvn & ¢ 8B» 588w 950 Bewddmw @d.
2A(g) — B(g) + 3C(g); Bupn Swuma k1

D(g) — B(g) + 2C(g)

Rgend go®um BOmw P, gBBwm ecm wdgliaewns ® Bewibmns g o 2.7 P 800 00m3ed 8es. 0@®
céeioed & A(g) 8 Bewldmed gic®wm Begmndns Oned, (R ay eldy dig Buma ed)

M 1.7k (%) @ 2.7@({7) 3) o.o9kl(R—PT)2

4) 2.8% (%)2 (5) 7.29% (-1%)2

20. R soewfown gre®@iBn AgNO3 @0 88 mOvms eics and S8s NaHCO3 806 CO2 80 8.
0® soewivs 8¢ wiSers,

CH,CHO COCH, CH,CHO
M @) (5\ - 3) P
CH,C=C—H CH,C=C—COH CH,C=C—CO_H
COCH, ICOzH
4

21. 0.10 mol dm™ Sweesdr ¢RC a®c ¢®enwm » 0.10 mol dm_3Q 00 w8 eeiBu® cdwmenS
g0 enwD 0O 8@ 8g BSe®zs pH=5.08 dorcSen ¢dens:s 8060 @1, 0®® Bods I enensd
20.00 cm® ®0 0.10 mol dm™ &G e®c gwemewns’ 90.00 cm® By m¢ 80 seem gdeens pH eow
omed,

(1) 30 (2) 40 3) 45 4 55 5) 60

22, wom el SGw D n BEPED.
P - coc aedcwss
Q- cAc 28cew8 ¥ 68 eeidu® cdeessd PO Byensss
R - cac ¢®ced v uac we@an 3n@omed sdmm cdered & cream )@y Bgencs

o O 0@ Bud cdatded & On® gormens D S6e® &P, Q @ R 8 pH gowss
88edes,

(1) a8 @0, OB e, comed exned. (2) B @9, cOmed ezNed, ¢ @d.
3) B @9, edmed ex0ed, edmel emed. (4) 8 8, edmed ened, 918 ©b.
(5) OB ed, B 08, B ed.
23. Pecits8 asesade 8 HOCI, HCIO - HCIO3 %) HCIO4 8Eag OISk DoriBe dned,
(1) HCIOZ, HClO3 » HCIO A 8 Focilss 00 wiDuz BEeOEHS o8, 8688x 1 nunlo ©f.
(2) HOCI, HClOz, HClO3 » HCIO A 8 Secitmioc @8nces ¢t 8883 +1, +3, +5 @ +7 o,
(3) @Fewng®ede e8c A HOCI < HC102< HClO3 < HCIO , ©Ce °dne ©d.
(4) 0@ Ofewngdc Budecs © ef) nodst o O30 dBImFOS g8oq ©d.
(5) @0 ewg®c Bucecs @ o8 B 3 OH meddwsos &8oq @d.

24. 3088» &Bw gD 25°C 8 & wostos 1.0kg dm™ e9. c®® c0ewesd pH eos 1.0 08 58 o8
H" e8¢ €500 ppm 0828 omyed,
(1) 0.1 2) 1 (3) 100 (4) 1000 (5) 10,000

)
[ea8d 808 Dasswm.
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25.

26.

27.

28.

29.

30.

Doesdsd (03) 0o ¢Bm iy w®@sEwm 25.0 g, 91850 Kl 2@ @®8» ¢dencs e®e 88wd® m0m
G2 0®® yBfwed & Beedss, 0, HO 90 «fobonw 8. gan g quiizs, 0.002 mol dm™
Na28203 gDenwS B8®0 an@isme DI 8. ¢das § NazSzO3 89 25.0 cm® Be. Dy ed®eced
a8 038 #2530 gBens dxned, (0 =16)

(1) 48 x 100 (2) 64 x 10°  (3) 96 x 10° (@) 10 x 102 (5) 32 x 1072

NaCl(s) csfsemsd ggg e@iss-edall Dnesd . emDded vun ecHss O LBGw Bwdd ¢?
(1) Na'(aq) + CI"(aq) — NaCl(aq) (2) Na(s) — Na(g) 3) d B — 2Cl(g)
4 Cl(g)+e—> CI'(g) (5) Na'(g) + CI"(g) — NaCl(s)

A(g) + B(g) — C(g) v §B» 881008 efum as8ws Ea ¢d. M eclve 08 0®® gBS8wid
cBeygdeams . cBeydn u88wied8 @E8 wdwm vovn GEed.

A
@3B

SR e, Criiasiies
e®® u88w® 8®ITVews sun & ¢ RO VOO @ woxs ed ¢?
@))] Ea<El ) Ea=E1+E2+E3—AH1 3) Ea<E1,Ea<E2mea<E3
4 Ea>El+E2 5) Ea>AH1+E2

3®cer8 Swdmw § yrems
28cews Bwdme ey Yorens

¢RC e®cwss sew, F= ece q8de . Log F (eg F) @0 pH

208 @m0 BTG credned Lwn ©ewsl OB yedmdews’ ¢?
LogF Log F Log F LogF LogF

~— |7 D

0| pH O pH O pH a pH O] pH
(D (2) (3) 4 5)

D0add BEACD v 8¢HS LIKDESS BT Oster’ @ ¢?

(1) »8ecis? pwes AHeDEDDES.

(2) eordecis’ sommz ANGDLODGEES.

(3) ©088s methem 2Es AYRDBEDDGEE.

(4) £S0000m CRALOE y»cdlns Somed RBY sc®iey 423 gr.

(5) S»gdudm BB B towmm AYOLOD ©5:18e® & P wweegd gy O3 @d.

OBem 0 u88we emwmdm 8dnlien Digs ecmz 0w 8853 @Dt ®J cad A RE DR
a>. 000 édBn Bun cBasioun I BOmwn o5 0. mede o ne oy vddSerd B8Rl
@386, O3 EB8G © O3ePBerd 05eEde BEeDES sun @ 08 BO10ED Sedmd @ ¢°?

(1) 28ed, gfed, a8ed. (2) 28D, afed, O18ed.

3) ged, come exned, O18ed. 4) 280D, OBed, D18ed.

(5) 980D, 186D, D18ed.
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(@) e (b) o®es 8168 8 (1) @d ¢
(b) o» (c) voms [S0E 28 (2) @ ¢
(¢) e (d) @S B01SE »® (3) @v ¢
(d) ew (a) coes BT 8 (4) @» ¢

00085 HBOIS £:210028 ©wd eoewiinus eml BGR »8 (5) @ ¢
CB0 vnend (uSedn coeet 888 e DSHID.

® o 31 80 40 oo O O g e & B (a), (b), (¢) o (d) o B0 50 anedss, Om=
e®d O18 020 ewd BN w. BOIGE GROICWL/5B0S wdel 18 enidh vztm.

D CoeCt BBSHDG
(D 2 3 €] )]
(a) e (b) (b) e (¢) (c) e (d) (d) e (a) edad y8ers
[SIOF T e®enzs es®enzs SO~ £30210028 @®]
BO10e8 BnoEB Boe8 B8 esoeuibmns el BO1CEE

31. =885 wv ol ©o®ieg glg BOC wwE.gd g BEA wun Eedn BO® YD/ &mDI®
B8 @d ¢?
(a) HZO c¥eed ceam eusin® »od.
(b) H202 OE 083002 HZO 8 083002960 O Qg .
(0) a®8m @rswmE sz HZO2 OO Bmicmun eces Sw e vuD.
d) HZS 0) 502 02 @0 ® ¥BwO gries’ VBBWIc® ece [uwr [EOO O &s.

32. »BefimRn BEAGD sun ¢ g1 @ gmew/gmie SO o ¢?
(@) Bog ® 288 O18yd O2 600 edybamens’ gBSw e 8O CO2 ®0 HZO G ecd.
(b) Bog ® e8> 82008 580 806 yBSm ©F ICPEHEEERBE® BB =@ @8,

(0) gn ey eCem 0D DS OO eeehss g S5306 © g8 e exedey) grCeEmED
20830029630 D& DEIca.

(d) B8¢ »Begumadnwesd sBws NaOH @0 88w e0m0S.

33. ooogderisn yBBwOS Bun cdamoed & » BOned & 80w.8de 8¢ ed »® 30,
(@) véoBew8 OimcEBe a8 ©d. () edBewd Ox3ePBu &8 8.
() véBewx8 Sy E8s 918 9. (d) ¢Ben8 d3ePBw edmed ened.

34. ocy eam, Sred S@wx cdewdED H 2S(g) 0180053 gdeds 80O wRsDewsS vvn Bcvs RO
YDIRW/ G BT D ¢?
(a) HZS(g) 8 B 28 o 80 eEniD) qum it O ©d.
(b) cEeamston 8 @z 8O 38D gum 053 encs a8) ed.
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17 BO1G€ 0183 e3¢¥0 C))
t=0 mra@cs

(vi) c®® u8Fsened & 8edw 0B O viiSeeamision e¢fun:s aqagsf DOBI.
Bmoews’ o (2)

(vii) 25.0°C cEenoed & »1 1.0 atm 8Omed & MX(s) 8 deed ¢denw 80 sepr 826 o edmes
(AG),-26.0k]J mol™! 80 vermwe 0> CE. B CemO DO C¢ OTMCEE edmes HIdmewrsd
25.0°C 8 & MX(s) 8 deed ¢derws ecw 05308 edmes (AS) vemmw D05,

AG =AH-TAS (AG® = AH? - T AS® s E@EY eETE.) (5)
AH — AG
AS = —7
=33.6 k mol* - (-26.0 kJ mol?) (4+1)+(4+1)+(4+1)
298 K
=200 J mol*K? (4+1)

(viii) cBesido 918808 w®v MX(s) 8 ¢Drmdn 018 ewd af) ed «i B2 JEIeIeditiy Dries’
¢? ARed BERO wew edy (SOBIm.
MX(s) 8 & 601590 cdewnsiDs B0 ©s@w D8ed. (4)
AG 8 enen 30000 D80 BN (4)
(e®3 MX(s) 8 sces Esd® mue adenden O D3 )
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4. () A o0 B 0> woocfo 0¢m0®, om0 aam gue CH,,0 amm. A s B siewio ecme
2,4-085803100BC»388 @6 o ®B/dn adeds can @l Ao B 0d» 0O ® ednenic
®wrvews® NaBH, v g88w »¢ 80 A ecewfvens’ C credm gm0 B escecivens’ D ced
C, ALO,s86 o »¢ 80 E (CH,)) 0 F (CH,p) a1CB» e¢w wied. E e F 00 0o €
e053¢ H,S0, 00 588w 3 gred» d¢, de BDedcrrs e 80 E scewdvess’ G credm amc
F eoecivews’ H cred. gotd u8mioms 000 G ¢idemmdns Beimd cas e¢8. H¢ gwe
OB 000 Go8EmIRNE A e¢m §F O Fwimd 8 ezned.

(1) Geso HS ox» asio.

OH OH
CHy——C——CH,CHs CH3CH—CH—CH,

CHs (I:H3

G H

(i) A,C,E e F8 950 g8s3».

O OH
CHs CH,4
A C
CH3C=CH_CH3 CHscHCH:CHZ
CH, CH;
E F

(05 x 2 = 10)

(05 x 4 = 20)

AlLO; =8 D o8 »¢ 50 1 (CH,p) a1G8»w cred. ese H,SO, @0 I 88w »0, cred»

a‘)@cs & Bedemws ¢ 80 G cred.
(iii) B, De» I8 95 q€sim.

CH3CH—CH,CHj, CH3;CH—CH,CH,

(|3HO CH,OH

CH3C— CH,CHj

CH»

I' (05x3=15)

©0H® : 1. A-l SDHcs5ed g/ /
2. Ceml H &5t ee esS e’ 8868 ®B C e H v» 6cddd® 858 §d gn (05x 2 = 10) @@8® @me.

(iv) A e B 0023 3 9gmno e o 238250023/ 258 830928 Bedmd 553w,

B @@1 e¢siess,
........ @aa@ﬁﬁgﬁmodwﬁgm@@@
........ ('@'C"féoég @5@065)(;3........._..........653 @zmzwwﬁ.................
........ a®8m- KoCraO7eevvviiiine @0, £000. 20¢E0. ...
........ ooy KMNO oD@ s 68 10 - QDS @D+
........ (@2@. OB oo

©0wm : Awr B BO108 »® o0 ey & gne.

(05)
4(a): @=m€q 50
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() (i) oo ecwsd B exy@wusd8 J, K, Lew M8 959 ¢=S0s3s.

© CH,COCl CH,C=CMgBr H'/H,0 H,/ Pd
BYSEs AlCI BaSO,/ #8ez»Bzs
(88w 1) (588w0® 1I)
0 oH "
g\CH C\-——CH3 @/C\—‘CHa
3
©/ O/ C=C—CH, TR Chs
H
J K L
0S0;H
_ eozde H,SO
CH3_$—CH2 —3l CH;—C——CHj
CH, |
(588w III) CH;
(05 x 4 = 20)

M

(i) 88w [, %0 I1 8 8¢ 88w Do o Eedn C1868neds enitenn Eudls.

Bg3CewBEm (ms383m8) gueme, BuSCewiBn (»383m8) gregrs,
eecEeldiBRD (gocEediomd®) gpmEnw, gecEBeIBED (ecEegirmd) pedrn, QONE®

9eRBeBED gredre

BB T 0 itk s

88w 11 BapCeaititm gmema

B850 11 2eeBeQBED gweme (05x3=15)
0o : |, 1, 11 o» 5880 cnd) 868 5050060 &8 B8 806D 98 MDD ENE) DG DOD®.

(iii) @138 »9 HBr o0 g88wmied uripens BEAE @0d @ cuewid 0 0B yBgwmit
Il 8 wsigens ¢Sos3m.

(03) (03)

/_\ ) SN 0SOH
~ © ’
H—OSO;H +
CHy—C=—=CH, ——— % cH,—C—CH, + —2%H_ . c—ch,
(03)
CH3 CH3 CHS
(03)
(15 marks)
oD POG ¢ BEom wi. (03)
yt 03 + CosoH o
CH;—C=—CH, ——— CH;—C—CH; + ——— 3 CH;—C——CH;,
| | (03)
CH3 CH3 CH3
(03)
(12 marks)
4(b): @=4n 50
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B 60O — OO
y&m ecHmMO v B8R suwsin. (O3 O ydmwd e 15 91853 ced.)

5. (a) &> g®8m» ¢dc »edows B (0.15 mol dm_3) @ HCI (0.10 mol dm_3) and gm@emnes svn Send
=0 1B ©B88 ggey clamwzs wdmewns’ 8¢ »om 8 HCI goens (25.00 Cm3) e5)®e SRoeneds
2 R ©&0s B, 8gecdgd:s widnens’ Onn 0 8. 25 °C 8 & (e vefPewr8 Swdnm Bumws
K,, 100 x 10~ mol dm™ ¢8. Beg® eSmses 25 °C 8 & 8¢ mom 8.
(i) wed®s B v S88O0 ed em®ism Scitdned8 a8 8¢ ¢demexn8 pH eow vemma »3sim.

HCl ¢o9ened pH aows

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

(ii) B 8 ¢vesews’ 10.00 cm’ O D ¥y em@m SuEned8 & ¢deaexs8 pH eow
OHBDB WOBID. @M@y SEIERed8 B Oewsd BDi0Een Dames ece Sw »E
018 ¢? ARed BT swesim.

B godenews’ 10.00 cm? d we¢ gy pH eow

[H]  =0.1moldm3x25.00cm*—0.15 mol dm3x 10.00 cm? (4+1)
35.00 cm3
=0.028 mol dm?
pH = 1.5 (@5 1.6) (4+1)
@201 B8] e®n DI ¢ID®EE ©EE BB @IS (3)
e®8 eleiBwan »d®G (5@ a®E®W) @S alow. (el §BFwo
EIWDE WEBOB Gto® BD.) (3)

20w : H 00 OH', O e 80 8¢ds §wod HOCFD 510188 »0 g18»®
©dnlies e c e¢stm.

(ili) ©@»m CPBessd ¢ SO ©ewr gdas (AC HE® Derewnd 888D v DITI.

8@ el OO adas »e3® 8@

v =0.1 mol dm=3x 25.00 cm? (4+1)
0.15 mol dm?
=16.66 cm?
(16.67 cm® 893 8Em0 18 cr@®e3imwmd s ¢y g BEOD »2). (4+1)

(iv) =Onmn Cersd W § o ¢Ac »ePewd mOs 10.00 cm’ 6880 gm®is BEieindd
O 20 CE gm@is Scidped8 ¢ ¢eaess pH gow veme ozim.

O CEFEO C®I Je®53 gy 10.00 cm® 3 D e oy pH evw
CRAC BBOG D &1I0B0 DedmE .

B (ag) + H,O(l) = BH*(aq) + OH(aq) (2)

K, = [BH*(aq)][OH (aq)] (4)
[B(aq)]

lclo)

pOH = pK, + log (—[B[Z(a(g;)])

305 eISD ¢gdEMNd B0 NBHO R YLHDS EIWSBID.
D0 @rencs EBEEDB VS BO® 00 Wil CEWEL®E wE DO (2)
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¢AC ved®ed [B(aq)] eosicencs = 0.15 mol dm3x 10.00 cm? (4+1)
(25.00 cm3 + 16.66 cm? + 10.00 cm?)
eyglediBwdens § »ed®ed [BH'(aq)] ezcencs = 0.15 mol dm= x 16.66 cm™® (4+1)

(25.00 cm3 + 16.66 cm? + 10.00 cm?)

_ _s 0.15 mol dm~3x16.66 cm3
pOH = —log(1 x 107°) + log (0.15 mol dm=3x10.00 cm3) (4+1)
pOH=5.0+0.221 =5.221
pH=28.78 (e’ 8.7 e®) 8.9 @3 9) (4+1)
(v) @uo (iv) & el@amvgoaeﬁ)ma 8010w 0wz ece Swo g M8 ¢? ARed BEHJ svesim.
@0 W) B0 BB Fwod e wS . (3)
22)@0) SERIERD BE B @l BPDI eIWE VOB wH OB
053ediBwiens § »edu (830.@®n a®Ew) Bed. (3)
e300 H' 00 OHOD g 80 8> §xd D080 10188 3 ar3»® edgben
CRE G eE¢SIB.
(vi) O 207 CA® (AC HE® 1den 881 ©BO® gX® I BERISRED8 418 8gerewn® pH
206 eOmEO®m gydt (@n@ism W) 9 8P PO, e »H® OB, y-gren
@ pH 9 x-gfve @5 O 0% CAD (AC HeE® (Den 88D ¢SO, @ Eess
3353y DREeVs R WOBID. [s@mmn cEsewxd pH gow vems 880 dEietnedistny
e0e8d.| ’
pH
9
? |
1
16.67 ode oBeme (cm®)
96 pH=12 s0s8enm pH=9 ¢ gwied w1 BOOE HEG B8 (4)
2@ cEssed & s crea 86O (2)
@m0 essed pHaos cRey 86 (pH =5 @» pH=7 ¢50) (2)
as o0 B0 (@das SGimde Jon ©seo) (1+1)
5(a):024q 75
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(b) oByben gemwzs g C 0 D 018uBB 0 widners’ vun uliee o Bun cdasions &
8¢ o> c8.

oOems I @ Cx D ¢® obdms o ¢ ¢ e Bned amc ©0 s@pEnmdad OeB@0

90 ¥8» cf v{OBe w=enfooded 880 ¢ mweas8 (L)) Cxw D 8

®9e o 88edEs 0.3 w0 0.7 30 RiSsewms »dm 8 Acemns o Bdmas

270 x 10" Pa 8e.

oBsens II: 000 u8fsen C o D cdned yoren widnensd 8g »om 8 ©«@pBomd g
8 vg ¢® mvesd (L) C» D 8 08¢ ww 8EedES 0.6 v 04 80 Bofsescs
o 2. Agex8 O BOms 240 x 10 Pa Se.

(i) D mEIvews C8 g1&m BOmw (P), 8 somds Dode B8dmw@ (P

c
®gc mea (X)) god e8axiie sdndenwn gimdens’ @c¢siD.
@00 ©¥iens evIBm Jeaws Bered AYNED $dD D Budus e 208, e@® Bulewd

o

). 1 O8 ¢d mEIewS

»® Busio.
Pc=xc P% (000 oo DD WO PO BOS CRE CRICLSID.) (5)
OcHE Be®c (4)
(i) Coo D 8 esomnedn e BR» wenma »Osi.
8z encs |
2.7x10*Pa =0.3P% +0.7 P% --(1) (4+1)
8 encs Il
2.4%10°Pa=0.6P% +0.4P% -—(2) (4+1)
(1)x2-(2)
P% = 3.0x10%Pa (4+1)
P°c = (2.4 x 10* Pa— 0.4 x 3.0x10*Pa)/0.6

=2.0x10%Pa (4+1)

(iii) e8Fsencs | 8 Drde »EIvees (VI), Co D 8 09 ©v0 0eamns DOs3H.
Dog wEIed ®YE ©I® (8meens |, V)

X&c, = 0.3x2.0x10* Pa (1+1)
2.7x10%*Pa

=0.2 (e®3 0.22 =] 2/9) (1+1)

X8, = 1- 0.2 (1+1)

=0.8 (e®3 0.78 or 7/9) (1+1)

(iv) e8:fsenc I 8 D18 mEIvecd (V”), Cx» D 8 08c »o oemms ©0zim.

Doy WERIBEE OYERHI® (s8xsenc I, V)

Xécn = 0.6 x 2.0x10* Pa (1+1)
2.4 x 10%Pa

=0.5 (1+1)

Xép =1-0.5 (1+1)

=0.5 (1+1)
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(V) Buw cdeastdeud ¢8s ¢ BOm-60uB mciw wdnmm gun ulee cqend ¢O 1 Didy

mcede (L, Ly, Voo V) e@B o gpe 80» (ostm.

Bome (Pa)

o]

100% C

L=¢®, V= D0

05

9YE »IOW

[=]

(3] TToTTToToTToTTTmmTmommTTTT

2002 : C8 e ®Ivs Bo1gd Eadd e »0, & amd O8O ge3dds qig grm® &

00 Cre G e¢D.

s 0 B8O (@Dan BSGImDEE gcg Tww ©8mD)

PO e PO e BE®

eba0d 0 e (BO108 BLmOEE) 0z ©1B® v adwn S
023 O gedred wORE»D @B WEIB »EI OO

Xc=0.3 82 L cmesse cre 88®
Xc=0.6 82 Ly cwess cna S8®
Xc=0.2 82 V| cmsss cpa S8®
Xc=0.5 82 V) cmsss cnea 86
Lo VI 9® ®200e® 8801 B53®
Li w0 V2 9298 ©@00e® 8800 833©

000D : CEHSO B500S WERIS BOHD BEYI CREH EONCIOD.

(2+2)
(2+2)
(2+2)
(2+42+2)
(2)

(2)

(2)

(2)

(2)

(2)

5(b):@2gn 75
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6. (a) 2> O (org-1) ¥ dew (aq) OBeod 8y 0200 gnd S BweEis védBws 8.
X]
T cdensfoed? org-1 @ dcw god X 8 omdBe sem Bme wogemna, K= [X]mg'l =4.009.
aq

org-1 8 100.00 cm’ @0 dees 100.00 cm’ atog ©¢Bwmd X 8 0.50 mol y@remws omn mom &
odBe T cdeasioed & s@nomdwd o0 g8 u8» cE.

(i) org-1 8 X 8 ennsdgencs vemms 20535,

[X]org-l @%5363 58@

Xlorag—
Kp = []"il = 4.0
[X]aq
V =800 , x= &S8s meised @8C u®ienc
0.5 mol—x
Kp =—F— =40 (09co8s medac wemr cney e5n@m) (4+1)
74
x = 0.1mol (4+1)
0.4 mol R
[x]org-1 = Tooxio=3ams = 40 mol dm 3 (4+1)
(ii) Seeu8 X 8 eisigenn ©enmn DOzID.
_ 0.1 mol _ 3
[Xlag = Tgoxi03ams = 1-0 moldm (4+1)
6(a):@m@%n 20

b) Y soewion 8w mewess o o . 38w mewed & X o Y 588w »d Z e0c8.
Y o0 Z 83® org-1 o &ee end X 8 ox88wd dcosies’ mym.
org-1 © dcw g Bmcis o egdhus sy 8 9utuyg X 8 850 y@ien 0®® BmEis
od08 e Oxdn 0, {08 weRBoOEd SeBOO @b 8» cE @8 Bmeiw wddBOE
BB meed Y ong 88e@s vg, X 0 Y aod &4@w meiwes8 8¢dr ygB8wied gic®Hnzm
Bygoos 08> & T cdeastoed & 8y m»dm ¢ 008 ulfeeamdc B8O DQed8 ged.

Oy WO | oy DO® G 55 8wed8
oluen | dcw w8@® | org-l 6.338@38 G ©w®yden e®yden S eICI o)
GordB (cms) (cm’) X y®renws Y y@senc Begmnde
(mol) (mol) (mol dm ~ s )
oG
1 100.00 100.00 0.05 0.02 200x 10
5
2 100.00 100.00 0.10 0.04 1.60 x 10
4
3 50.00 50.00 0.25 0.02 4.00 x 10

5520008 X 00 Y apaddens’ ecug 8808 m o n ed. T cdasided & gB8wiedd Begoo
Bemw k ed.

(1) &Ew mersend X o Y 8 esicen B8edEsS [X]aq 9 [Y]aq oce & gt»®, 58w eg®Ho
Baoo gmiame [X]aq, [Y]ﬂq m, n k g1e8s3 Bazls.

—A[X]q —A[Y]g
Beooo = k [XIT, [YIh, o83 o0t = k[X]7, [¥]7, ©®3 = k[X]7 [Y]%,  (10)
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(i) O3 O e8dvened SBv DEwewd X 8 g10®nz 1slgent OmMDE DI,

“Bw wewwed X8 y®iens (mol)= X¢ O »we X 8 8O 5®ens (mol) ¢ ¢ o8 ny
o8msen ©3C®I SR o org-18 ©® 8@ ewe @D,

s38rSesemcs [X]ag/mol dm™3

1 0.1 (4)
2 0.2 (4)
3 1.0 (4)

(iil) O3 93 elduamed SBw meIwend Y 8 ¢i0®wm ensicenc wemme DIsIm.

O D0 ¢ § Y(Mol). 3@iens ¢ &48w: mEen® 8@ [Y]ig e® »8,

_y
[Y]aq - Vaq
38rSesemcs [Y]ag/mol dm
1 0.2 (4)
2 0.4 (4)
3 0.4 (4)

(iv) X Y gnaddens’ uy880ied8 evg BEeOEs m v n vewms 3sim.

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 dm3 st =k (0.2 mol dm3)™ (0.4 mol dm?3)" -—(2) (10 +2)
4.00 x 10”* mol dm3 st =k (1.0 mol dm3)" (0.4 mol dm™3)" -—(3) (10 +2)

eng M ©ed®
(2)/(3) =8

1.60 x 10° moeldm3s* = k(0.2 moldm®)" {04-moldm3) (5)
4.00 x 10™* moldm3s* k (1.0 motdm®)" {0-4-moldm3)"

0.04 =(0.2)™
m=2 (4+1)

esg N ewd®

(3)/(1) =8

4.00 x 10* metdm>s? = k (1.0 moldm>)™ (0.4 meldm>)" (5)
2.00 x 10 meldm3s? k(0.1 meldm®)™ (0.2 meldm®)"

200 = 10 (2)"

n=1 (4+1)
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(V) 588008 Bamr Boms 0emms DOBIB).

B Bumas
(1) @Bz=3
k =2.00 x 10°® mol dms™ (4+1)
(0.1 mol dm3)? (0.2 mol dm™3)?
=1.0x 1023 mol? dm® s (4+1)

(Vi) oo & 18 B B.Qes ©ITD WO YBFwed8 Revds O cdemsiden8 AR®
gseme B8 e slveamss s1ee® 3 .

388008 Rgodwe O clasfdecd AR cdsume B8O ©cw 00 wlvenas
88y ¢? @Red BERS wwesim.

£3683 ©@200D. (2)
DO BoREDB CBHBOD O 5y OB (3)

6(b):@%%n 105

(c) org-2 2B OB ¥ BEe ¢ OBemw B8y end® ¢ud B sdBwr @igd. org-2 8
100.00 cm® ®0 S 100.00 cm’ 680 ©daBemo X (0.20 mol) omg m6 T cdasood @
OED0E0 B0 9B »8» & gwtug Y (0.01 mol) dBs »Eiwwd dmpmd u88wsieds
0@ Repdw O8> & org-2 8 Y ¢dn ened. X 9 Y end &48s meives8 8cdm
58801008 e1d®un Kemdws 6.40 x 107 mol dm™ s ' 89 eeamossmo ce.

[X]

org-2 0 Bce and X 8 Opi38wn ecw Smi® te@enmd —[-)—(—]Sig—&co@amcs OB,
aq
[X]org_2 on org-2 mewend X 8 exlgens ©d. e
BP0 &SBw ®dsed & e 0. d@Be Ky Bumne edmed @50ed. (5)
Beod =k [X]?lq [Y]aq
6.40 x 107 mol dm™s™ = 1.00 x 10 mol? dm® s [X]%q 0.1 mol dm™ (4+1)
[X]%q = 6.4 x 103 mol*> dm™® = 64 x 10* mol> dm™®
[X]ag =8.0x 102 mol dm™ (4+1)
0.2 mol -3
_ [x]m,g_2 _ (0.1 am3 0.08 mol dm )
kp = Xlag 0.08 mol dm=3 (4+1)
Kp =24 (4+1)
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6. (c) we e 88nd

0.2 mol—x.

Kp = Coaam3) (4+1)

X
(0.1 dm3)

_0.2mol
¥ Tk, +1

0.2 mol
(Kp+1) __ 2
0.1dm3 (Kp+1)

[X]aq = mol dm™3 (4+1)

B0 = k [X]g, [Y]Eg

s\ 2
64%x10""moldm™3s1=1 x 1073 moldm=3s~! (z(nll(()l—fg) (0.1 mol dm™3) (4+1)
D
2
64 x 107% = (#) (4+1)
K, = 24 (4+1)
6(c): @ 25
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7.(a) C4¢H;CO,CH; 00 m008m g10®om ¢Ons danewsd oo uBmicn danews’ ci8ened & &8
€0y v@ens ewig BB, VOMO (7) OB Budd .00 08B DS oD 3¢5 300w
esodeCrens ©oer emeeed euostm.

C6H5(II=CHC6H5 Coee O GBand
CH,C H, PCl,, Mg/Besg o, H'/H,0, LiAIH,, el H,SO,
. (06) (08) (086) (06)
1. LIAIH
CeHsCO,CH, 2 > (CgHsCH,0H —PCha . G H.CH,CI
2. H*/H,0 (03)
(06)
1. CeH5;CH,MgCI (06) Mg/ dry ether
2. H'/H,0 (03)
(06)
CSH5CH2MQC|

OH  (08) (06)

| conc. H,SO
CHsC-CH,CeHs o ; > CgHsC=CHCqHs

I ea I

(Cwe 60)
7(a) esee0r B3 88na (1)
03 03 02) (06)
CeHsCO,CHy ————— CgHsCOxH 2 HH,0 @) o
l PCl, (06)
1. CgHsCH,MgCl  (06)

2. H*/H,0 (03) CeHsCH,CI  (06)
(08) (06) (06)
?H conc. H,SO, lMg/ dry ether
CsH5C‘CH206H5 W CGHS?:CHCGHE,
éHzCGHS CH2C6H5 C6H5CH2MQCI (06)
(cmea 60)
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7(a) esgo B3 88xo (1)

(%3) (03) o (02) (06)
CeHCOCH, — PO, oo n ——2AMe o oH,0H
6'15 2 3 6!15 2 2 H+/H20 (01) 6l15 2
lPCI3 (01) l PCl3 (08)
CgHsCOCI (01) CgHsCH,CI  (06)
1. C6H50H2M9C| (06) (06)
2. H*/H,0 (01) Mg/ dry ether
<|>H CgH5CH,MgCI (06)
C6H5C"CH206H5 (06)
|
CH,CgHs
conc. H,SO, (08)
(heat)
CSH5C=CHCGH5
|
CH,CgHs (cne 60)

e0®® : 1. 8600 7 20 O8) 88 @ng) SODG 6MWOS®.

2. Be) gBm@des @® 8S@O e LiAIH, 60m 388m00 560 s s3edbedeco
558@ eD2® gBTm 8O0 6@t 6MBRDS®.

7(a): @247 60
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() oD B O O wEobnme HBDO (3) eMMNB Bwudd .20 ©8D =, 8¢ moTes’ emesdyd

@eaz'fa)zd’zsa
Br CH,CH,
0—0 »0—A
CH,
o)
®) () (06) (06)
| +
N2 (06) Na(CT) (06) ¢ (06)
NaNO, CucCl @ FeBr3
—— e
HCl HCI
0-5°C
7(b) (i) esezr B>Ees B8O (cme 30)
(06) (06)
Jy(CI) Br
(06) el (06) (06)
NaN02 CuBr FeCI:‘3
—P—
HCI
0-5°C
(c=e 30)
(i) (06) (06)
05) COCH, (06) COCH; (06) CH,CH,
_CH;coct CH,CI Zn( Hg)
(Anh.) AICI, (Anh.) AICI,
(cmeg 30)
7 (b) (ii) esgr B 88m0
(if) (06) (06)
(06) CHO (06) CHO (06) CH;
corHal C,HsCl Zn(Hg)
—2 57 —_—
(Anh. ) AlCI, (Anh.) AICl, HCI
CH,CHs CH,CH,
(cmeq 30)
7(b):@men 60
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(0) o5 8¢l BPsD Oc e e of.

CH.O
CH,CH,CH,Br 2 5

(i) O¢ e¢en8 Oxy Busso.
(i) o®® Oc e¢m» 180 wew vsiyes Eusim.

(i) e CH3;CH,CH,-OC,H5 CH5;CH=CH, (05 + 05)

(04)

@ 0C,Hs

(ii) CH3CH,CH,~—Br > CH4CH,CHy—OC,Hs

(04)
(\
CH3CH—'—CH2—-‘Br —_— CH3CH=CH2

F||¥/<04)
N O0C,H;

(04) (cmeg 20)

7(c):@=4n 30
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& ecomd ©®ens BERJ nuasim. (93 0= gud»wd em@ 15 9853 crel.)

8. (1) X ¢coo@mens ochs ®101@s BO0H 8@ 6. 6@ ®O1ED VIO e3¢W0 DB o888 8¢ I

c
[Slel- 7 410) BODeencs

@ | X 8 e emdend oo HCl o »om» c&. edfednns e@D.
® | 2o @ B8 credn ¢ HE=S H,S gacoe mom» ce | »0 08 gofedue:s P,
@ | P, eo% 008 »o» & H,S 908 880 egm eudmw

508, 88¢ m, NH,Cl /NH,0H 13 5w cE. ol e gRmicent by
@ P,eud 0058 m0 esdmw n€S H,S 8acoe »d» ¢&. | &g e @dfedenwns ®5)
® | P; oo 0058 »6» c& H,S 998 880 wewr ewome :

2000, 88¢ 0, (NH,),CO, &5 05 2 B ol gomeises (B

P, P,, P, P, 20feds e von wepsd olsfer 8g o0 c&

4

qosedon [slelarc D) Ly eloicTou e
p ceis® ooy HNO, 8 P ¢oenc o8 9180 ozds | g BE s (060
’ NH,OH &3 »o» c2. 1 com)
* P, 0 98y0 »z» NaOH o= =0, sg2 H,0,| »o e coess
o o> 2. (2 &)
P
2 * 2 £30@0 oy H,80, o mo» c& NBE e gD
(3 co®)
* mmm HCl 8 Py ¢0eme »3 nmm» NaOH| ag oo qddedvas Py
P DOPews’ O o> CE.
3 * ooy NaOH o5 888 096005 8¢ o0 8. | 8dbes denws o83 Pycdenc S,
(4 c0®)
P e3¢ HCl 8 P, coenw »d, sl 80 85320900 | vethE-on qCCsS

B O 8.

(i) X go0enesd oclhy 1w D0 HgENoss. (edn gdes MD.)

Cu?, Cré* Zn% Ca?

(@=en 05 x 4 =20)

(ii) Pl, P2, P3, P, e P5 gOrfeds e 1,2,3 wn 4 £IOMOR DBewwrsio edndr TS Sedde

DEIOBIB.

(B.Q. Ses0B> 1) e Bwzsx.)

Pi: CusS
Pa: Cr(OH)s
Ps: ZnS
Pa: CaCOs;
Ps: Zn(OH)2 (@4 06 x 5 =30)
cDenc 1. [Cu(NHz3)4)? (07)
cIDenc 2: NazCrO,4 e®3  CrOs> (06)
QO@%CS 3: Na>Cr,0O7; [Co] Cr2072‘ (06)
cDenc 4. Na,ZnO; e  ZnOy* e (06)

Nazzn(OH)4 o)) [Zn(OH)4]2‘

8(a): em#& 75
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(b) Y dc eo®scec8 SO, SOZ" e NOj gronem efoq 8. de wi®sced afq e129wm
E@e530m0 Sdecuams B8O ©gm wvn §BEedg B¢ mo» GE.
Ba8gedg 1
Y e0®ucecs 25.00 Cm3a, O18y0, oy Ball, g0 mcods o mon ¢ gxles,
oen dmeduwd, B 0 ©8n Do DOeOs §Fn B0 »08» oo, DEHI,
0180, oy HCI 028 =m0 2. ¢o@mw 88y 108 nd o160 eudn 8 gdfeduw g
deecs’ ewiyp Buen €nsides credm por 105 °C € ciom Bugs & edfedued tnsiie
0.174 g 8s. C1@en ewvdms 9B8cd BdeCuens ©wem DA O¥on & (H8Eedg 3 DS,
BnB8gedg 2
Y e®sces® 25.00 cm3a, O18y0, moy H,S80, © 9®Bmam 5% KIO; ¢0es &3 o> &
8dow ¢bams ece ©8n 383 0.020 mol dm™ Na,S,0; gdemes soo, §8n g I, gfeRss
en@sme 9 ¢ ©dn g NaS,0; «8&w 20.00 cm’ 8. (@®® BuwiBEedees8 & SO%‘

au NGeolcwd B8O e2d, scedd gum (SO?)@@O 3B e w8 comcoms
20z3).)
BnB8Eede 3

B08Eed¢ 18 craen eudnw, oy NaOH 500 ¢elln m0, ©wd 91850 Al 8 0 sz NaOH
o8 &0 G2 gdese O ©J, §¥ § Oigd, 0.11 mol dm™ HCl goeicm 20.00 cm® e6000m0
Y@eE@mO W gBBwr IO & yBBwD wdyute S0 GO0 ©dv 68w mim» & 5o
g 9930 80 88w 88e®x vy 9860 g8 HCI, 0.10 mol dm™ NaOH 0w 800 e®8E
Bels3d choms ece ©8n BB en@wms ©m & ades § NaOH «8:® 10.00 cm’ 8.

(i) B8EedE 1,203 8 Bcon yBBwr ¢ nED gudin/ewSn 000 edmder Buxim.
BoBEedg |
SOz* + BaCl, —» BaSO; |+ 2ClI e®3 Ba?"+ SO03;* — BaSO;| (02)
SO, + BaCl, — BaSOs |+ 2CI e®3 Ba?>+ SO, — BaSO,| (02)

BaSOs; | + 2HCI — BaCl, + SO;+ HxO (03)

BaSO, ec®s 8.

Bw8Bedg 2

2107 + 12H" +10e — Iz + 6H0 (02)

5(S0Osz* + H0 — S04 + 2H' + 2e) (02)

2105 + 5S03*+ 2H* — |, + 5S0.# + H0 (03)
6®}

2107 + 12H" +10e — I, + 6H0 (02)

5(SO, + 2H.0 — S0 + 4H" + 2e¢) (02)

2105 + 5S0; + 4H,O0 — I, + 5S04 + 8H* (03)

b + 2 — 2I (02)

2S,05* — S406> + 2e (02)

o + 2S,0:5* — S406> + 2I (03)

©®Be30, 5S03% = 25,03 e®3 5S0; = 25,0 & SO, = SOz* (02)
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Bo8Bedg 3

3NO3 + 8AlI + 50H +2H,O0 — B8AIOy + 3NH3;

NHs; + HCI —  NH4CI

HCI + NaOH — NaCl + H0

(ii) Y & s®sced SO, SO aw NOj susees (mol dm ™) Sbeses mowio.

(Ba=137; S=32; O=16)

B8Bede | — SO Sbencs B8®

BaS0O4 @5G» ensides
BaS04 8 ewsidw

v@BRen BaSO4 g vens

2050 S04 @7 v

es03gens SO4%

=137+ 32 + 64 = 233
=0.174 g

_ 0174
233
0.174

= — =747 x 107*
233

_ 7.47x10"%
25

=0.029 (0.03) mol dm

X 1000

S088edg 2 — S03% SBens SB®

S,05% @9c ve>
B@Bes SO:* ¥ ve»

e3053¢-emcs SOz

0.02
1000

0.04 mol dm-

H8Eedg 3 — NO3 Bbencs S8®

HCl ®@3c voem

NaOH ®8c o

0.11
— x 20
1000

0.10
— x 10
1000

NaOH o HCI 1: 1 ®gc axnsimens’ o580 0 e

0.10

NHs3 ©30® g88x »eg HCl @gc o= 2 w20 — 22 %10

@B, NHz @89 oenm
©®@Be, NOs ®9c vens

e3053¢encs NOg”

1000 1000

=L (2-1)=—-%

1000 1000
1.2

1000
1.2

1000

1.2 1000
1000 25
0.048 mol dm

Cwess eCAGES.

(02)
(02)
(02)

(02)

(02)
(02)

(02)
(03 + 01)

(02)
(02)
(02)
(03 + 01)

(02)

(02)

(02)
(02)
(02)
(02)
(02)
(03 + 01)
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(iii) BBEEOE 2 v 3 8 gm@smdc & BlPeeams e 1B dben Bulivies egssy.
(@ FdeCuentd @ B D18 D gus Y e®sced o8 39 conEeme$ DIEI.)

(cren 75
Bo8Eedg 2: BE — adben @d. (03)
Bwo8Eedg 3: Oy — = (03)
8(b): e=#y 75

9. (a) sum 8cHss Y& ewidnd Res’O Beergmw ecH I8 O ewiced SwidBw (Solvay process)

O Bem® od.
(i) ee0Ced SwidBed ®8n wo» afcds ©cHs’ DO,
983 / e3¢ NaCl ¢odencs (04)
NGod/ mSedd CaCOs3 (04)
NH3 (04)

(i) a@gre @038 & PED TS wwden GrI0ens eeiBn® VeI Bdergsy BuwdE®
emdewrs’ M) egBim.

CaCO3 05 88e@z3 CO2 @ ©. (02)
caco; & cao + co, (03)
NHs3 9823 ¢denend o m05 cred (02)
NHs; + H.O — NH;* + OH oo (A) (03)
8y YEIB®® ewig ©RBs3 (03)
CO; 2(e®Bw 9853 ¢oemewd s »0y) Eed (02)
OH + CO, — HCOs e (B) (03)
HCO3 esosfcencs 9180 80, NaHCO; @deds @d. (02)
Na* + HCOz — NaHCOs  -=--omeme- ©) (03)
fees

88w (A), (B) e» (C) doon m¢ v

NaCl + NHz + CO2 + H:O — NaHCOs + NH4CI (09)
R Bedmd BEO pB 3w (02 x 3)
(63

88w (A), (B) ,(C) es» (D) own ¢ o

2NaCl + 2NH3; + CO2 + H.O — NaxCOsz + 2NH4CI (12)
owD Se3mo B8O »mO esewo (02 x 4)
D0y’ B ¢odD1mNde 8 BE® @y @f) cBeDEs O O (02)
a8 cdems50 9 NaHCO3 8 ¢dx50d o) od. (01)
Na:COz @ o3®0 NaHCO3 o8 88@ (02)
2NaHCO; & Na;COsz. + CO; + H,O - (D) (03)
NH: gobdmos S8@ (02)
Ca(OH), + 2NH.Cl — CaCl, + 2NH; + 2H,0 (03)
03

CaO + 2NH.Cl — CaCl, + 2NH; + H.O (03)
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(ill) esidu® IVeBOOR yewlks DD egsis.

o »I> ZEe G PO w3 BE®
o 3253 8@

o Doy 8@

o Seem :8®

o  »GE 3:8®

(@t® ) (03 x 3 =cmegn 09)
(iv) 9o (i) 8 »gones O3 ¢8cdsws D1 CewBn ¢dr e Bdecms SEOD HBH

emel; Ol Suddonam e g ano gemd Eind® nitned ®Idn emel. e®®
03B OB BCW VEBNEDD S 310D GuICE eIV RED JwrSn dwden e¢zim.

a8@e¢ds — CaCO3 (02)
Beds mamne — Bletiny &) (02)
01890 @t — CaC,; 68 »(E8w® 88 (02)

B0t5 28 Bdesoemcs

CaCOs —4 , CaO + CO; (03)
CaO + H0 ——» Ca(OH), (03)
3Ca(OH); + 2Cly(g) — >  Ca(OCl),.Ca(OH),.CaCl,.2H,0  (03)
(B> mE)

CaC; B&wemas

CaCOs —4A , Ca0O + CO; (03)
CaO + 3C —2 5, cCcaC, + CO (02)

2000 °C (01)
)]
2Ca0 + 5C —4A , 2CaC; + CO (02)

2000 °C (01)

000D : e @ EO sem 6 850 crdd gdms He.
9(a): e@#® 75
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(b) s> ©ews’ yEd ©ddn ww O8 wledt O Be® ed.

(i) cEenslo BOcrHE OB ©8¢mBD Digenics &nd BBuwmd e ar.
. 23800 gresiore® &850 e¢d »® »SssH.
II. Bewis’ &Bnde 880 efes 853 s dend ¢?

l. ©8088c evics e &30 eedEs (04 + 04)

II. 860 evdces (04)

(il) oo gEedn O O coiced wO8m ym »EJES dede eCodS wcwsd IwH.

I. Drgenics

II. dcevicws
DogewvdEw — Nzee» NO2/ NO / NOX 8:® Omz (03 + 03)
deevdEn — NO2, NOs3, NHs* (0827®@ ec¢o) (03 + 03)

(iii) eo» EBeds O O eviced BO8® y» IRV Secds BEWW ©BCHs’ WIBI.

I. Drgenics

II. dcevics
DogevdEw — COze CO/CHs @@ O (03 + 03)
SBEe®IEE — COsz', HCOg3, COz(aQ), H,COs3

(227® @) (03 + 03)

(iv) oo qEedn O3 O Dnecd Do SOl econ 1823 ©gHs’ wITim.

. 203 Oy
II. dc Ona
DIRB OB —  GWILSeEBERB, CNBB, BDLHS, EG1wr®, GO
cOene
(221® eco) (03 + 03)
S O — D0dBwdm e, DBBenw, YO BEB/ Bo®r BEB
30H0BO ®EI B37®
(2:® e¢) (03 + 03)

e0m® : (b) (i) —(iv) scH 88 BEROr 66 30HS B3EDDD

(V) g€ deNDs’8 & nBn SernSn wdnden 0¢85 HEJLS Dnw ¢i8n »BJLs’ 8o [8e®
BwidR »¢m00s3m.

DgeodBwe Bomdems — Nz + O  — 2NO (02 + 02)
eedde Bdmdencs - - (02)
28 Bowsencs — N2 + 3H, — 2NH; (02 + 02)
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(vi) @@ JeeBnm P80 @18 De® wie¢m »HBYES gl DRBD ocewri® ecos |

DEBIOBI.
peroxyacetylnitrate e®5 PAN (04)
peroxybenzoylnitrate e®»5 PBN (04)

00D : &gl B8Ot 6c 60D HRQDDD

(vii) @®c 8 ox¥neds’ 18w e@e®! 880 ACLIPOED Msmw ed. D8’ QOB c18&non
DIBIBY.

s o Dnn B®
o B82w ®x’ Bw wi®
*  OEINOG g, EY, @®IOL JO s AERLED RSO
¢ Froud 3506 9ve WI®
¢ Scend a®EmmOn 9wE I®
0 HRewd DD 9BnE ©I®
0 BRexs O @R Isicens @WE I®
* NHOGE B RO BAecme B®
o B BD WBBCens (Do) DO
(@22® =) (03 + 03 + 03)

9(b): @=#n 75

10. (a) A,B,C & D s.0m scecio . €010 gdonBu S588wus . O O sewivesd o Ob®
ecol oChy @um@d wom & g, Bewinde ¢am 8y dned (BEedgd emed) :

NiCLH,N, , Nil,H,N,0,, NiH,(N,O,, NiCLH N0,

woewindc SEw ¢oen Pb(CH;CO0),(aq) @0 88u® me 80 creds B8ee von & gio.

toeaia Pb(CH,CO0O0),(aq)
A CER BCeud Derw O &g B S gdednnss
B gOrfednwss e,
C c€n Beesd (s D2 Y BB adledenwnss
D adrfednwns @@ .

(i) A,B,Ceo D8 950 e¢im. B escewivesd 818 8:d® Bom oGy gumes 1 oo 8 am.

A: [Ni(HzO)a(NHg)a]Clz [Co] [Ni(NH3)3(H20)3]C|2 (06)
B: [NI(N H3)4C|2] [Co] [NIClz(N H3)4] (06)
C: [NI(N H3)4(H20)2]|2 [Co] [NI(HzO)z(N H3)4]|2 (06)
D: [Ni(NH3)4(H20)2](N03)2 e®) [Ni(HzO)z(NH3)4](NO3)2 (09)

©0®» . H0 00500 OH; 08m we m™.
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(i) Pb(CH,CO0),(aq) 80 soewin 88u® me¢ 80 creds gdmedndc denedn g Basim.

(ERG@. e3006ins ®I1 HBDICE ©8CHs DOBID.)

A Pb(CHsCO0); o PbCl, | (03)
C Pb(CHsCOO0); =@ Pbl, | (03)

(iii) A,B,Ce®» D 8 IUPAC »® e¢zi».

A: triamminetriaquanickel(ll) chloride (06)
B tetraamminedichloridonickel(Il) (06)
C: tetraamminediaquanickel(ll) iodide (06)
D tetraamminediaquanickel(ll) nitrate (06)

(iv) 9o & 1B 00wfndE eChy awms ¥ ©.on & OB grenemas/grEnem Bed »H®,
00 O3 O3 IS VEIOTRO e3¢ TS wiB0s B85 [oPeers ¢ OO ¢S
OB,

(@@ ¥R B8 ¢y A bFer @8 sl viSeds exwdu gy ©.)

Cr AgNO; gdenns dmr 053, (03)
g¢ adeduws wed. ¥ NHiOH 8 s od. (03)
I AgNO; gdenns dmr 053, (03)
2o edseduws wed. 8e sl NHAOH 8 &t exned. (03)
e®3
CHCl3 #9Gsws ¢c@ Cl 8ad dmnm m»osis. (03)
PEG ©eNEDBIB.
CHCl3 €00 ¢®200 8 (03)
NO3z ag> @i FeS04g0emes dmn mosso. (03)
@3y @3¢ HaSO4 Sog B88uws mas 8odd ociws 88
O OB,
c® O and; yvenS ¢§o DL wied (03)
e®j
Al 8) e NaOH(aq) ¢oe5wd 9o 3 053D, (03)

NHz oz8es @B 00./ et g8midmes ¢Q01 e1sd Hod5
Doy BOed. (03)

10(a): e=#y 75
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(b)) M ecived e sc@an 8o 0ed®
e3¢0 Treeed ¢330 g1 @108® $8n »d» cE.
Bom 01008 ©dness’ 8855y 10 mice:s "7"<{

e B¢pddedeme 8g m»dm RE ©®® DG 3@
DI shess e A enfzsed meniDewr8 Cu > e M
31.75 mg edmzioe 80 8¢ § e, B emdsed A ondscs —>
endecs 147.60 mg dnsios 018850 8¢ % ?
Bw. (emis A wn B Oc dcw Beysddedeman 88x CuSO, &8a M,(SO)),
8823 8¢ 020 A cemEBHS WOBIBY.)

(i) Aeso B o 0 endsed gremidds o menio (@,@,@,@ oz GTEICEWSI) WETNOBIBY.

Bam D @@

le—B emfesc

A ewmdsc
1 = gre>¥de (5)
2 = e’ (5)
B ewmiscs
3 = grem¥ws (5)
4 = memies (5)

(i) & O enfeed O O gecSediDess Bedm alid yBBww Bw OssH.
QeCSeiD) gBFwo ’

A el 1 geE@elditde Cu(s) = Cu?*(aq) + 2e (6)
A endse 2 gecseldiwm Cu*(aq) + 2e = Cu(s) (6)
B ewducs 3 geEmelditds M(s) > M3**(aq) + 3e (6)
B ewdscs 4 geemdeldits M3*(aq) +3e > M(s) (6)

005 : ISy HBTO WS WE GRE.

(i) BexsdPedcmw ©em ©IBD B ¢ Bud N VeBHE DIBIH.

cDenc § Cu(s) y®enws =31.75x103g
©® wewr @Des ¢ediome =2 x 96500 c mol™ x31.75x10%g =ix10x 60 s

63.5 g mol* (141)+(1+1)+(1+1)+(1+1)
BO108 0B Beni®Se (5)
By BDedemode ©dmn g 100D =i=0.16 A (4+1)

10(b) (iii) seen Bdds 886

(1+1)
_ 3175x10°3% g

orziod g Cu goreie 63.5 gmol™t (1+1)

= 0.5 x 10 mol

2068 § gredfues y®rerw = 0.5%x 103 x 2 mol BT Be88ew@id®Be wewo (5)
= 102 mol
=10 mol x 96500 C mol? (1+1)
=965C

Q050D = 285¢ (1+1)

10 X60 s

=0.16 A (4+1)
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(iv) M eclrec8 wethss so@ean &Snside 0eHhmna ©0sim.

B emised 4 gecelie @ M msies’ 80 ewneds’ nside D(8ed.
(3 § M y®iens =147.6 x 103 g /W

M8 enedms oo®@eam Bnside =W

©® wcHr @DOs ¢1edion y®iemn=3 x 96500 c mol? x 147.6 x 10° g =0.16 Ax 600 s

W (141)+(1+1)+(1+1)
B0 800l Bewki®SRe (5)
W =445.1 g mol? (1+1)
10(b) (iv) eseen Bwades 88xd (1)
O Bo aredisen Y@rens @i @ .
M mol x 3 = Cu mol x 2
(1+1) (1+1)
147.6 X 1073 g x3mol _ 31.75x 1073 g x2 mol 5 et Beci®s (5)
W = 63.5 g mol-1 O16€ €Ee0188ewi®8w e
(1+1)
\V = 1476 X3 %635 g molt
31.75 X2
= 442.8 g mol? (1+1)
10(b) (iv) esem Bods 88x0 (1)
oSS § M g@reacs = o 650(31 %o@déias@a 9®enw [ 3
= 103 mol B BenB8emi®Bw tsewo (5)
(1+:_l§
M8 eg8m dmsiae == 4
3 mol (1+1)
=147.6 x 3 g mol?
=442.8 g mol? (1+1)

2092 : Cu 8 0L ©0@Iey BSDSING DI MTed Boums eI B® teeBmns el gows
2080 20, O® OBBS} e®I e §1eecs’ 8890 ©uw gBH® & axd edyules cre
GBS OB,

10(b): @@€7 75
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