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O vy HI8n B8O Swewed Dol .

. aRGE caoder el ol w6 ACTH. BEGE® yEmHO o2 BERCWO O eweR »J
aS® enl On® BEncEos cre »F oBH® end O5e 8 wm ©i§ 903 g8sim. gron®
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DIBREH € Gom SN Lo p Foa Bah 8 g Bnxe seboedEas
i BB Gacren sl T oo g p Aeyhremd  Geonwst fiansd  fa s
i

L i A4 AT Y A0 693 2 3 &3 *
DepstmenE ARy (L sia By e eyl Enseiniions. St Lanka Depariment of Fxaminations, Sti L
S 2 geleriels 3 3'0) 8 Qom. ;60! Tolons
e e o e
a0som otg coln og (cod esg) Bwow, 2020
&eoallls QUTEIS BITEIl LSBT (e_wf SN0 uflees, 2020
General Certificate of Education (Adv. Level) Examination, 2020

Senc depe 1 oG eED
@yernveeiiusd X Brewi(®p  twesshighalunrevtd
A Chemistry 1 Two hours .

{
coec:
F  udbiBen Hebi e o

# @08 wdm vge 8 09 B3 wiss 8.
¥ 80d yEmBeEd BBuo wowstm,
# o oe osin odund ob ecy esnEed.
¢ B8n0; sped Rudn Hhmed el dmne gomd Bustm.
¢ BEnd vned Blss & B goms cueqd HERGesd Bubuin.
% 180 30 ens o & gdmad (1), (2), (), (@), (5) v Bgnuidsl 8BISE v gmdd migesd
e} B8nd enid e, O BEnGt oged 8gon guiedsn coecs SO wBGGE (X) 6w e 1308

2088 Bagy Swwme R = 83147 K m\ql"’ detded Bomw h = 6.626 x 10 55
OB Seme N, = 6022x 0¥ mol™ octmed gedow ¢ = 3x 10°ms”

1. oo®regms ywe v daull s queds ewiw OR® eI,
1. el Rda meu ne L B
[I. s®ns osdd Do 882 gf ndn D8J=HAEMNE
oo Low 1l 8 wenst seuwm o8 ne Senwnsd eqoqmn BE0IES,
(D) od. od. epoBeus! oo vl edmod
(2) éygdst eoddOEO8s] v ecdd 88w
(3) euuid edwsE ww Oyyl eniEldDd:!
@) of b, omdesd vn alindd SWin'd
(5) &ygds? ealdDeOBr wy cwsll edmod

. Ppode uodiged M, Z=25)1=0eo m= ~] BFOB gow 1B geewedin wds B8,
(1) 6w 400, (2) 8eaw 1200, (3) 8wmmS5ed (4) 8ew 66d 5) 10e=n 5ed

. M oz @dlbiBm 5Qed em @bliowsd qumn BcedseB. Yo ONe pbkes e MCI3 wH@aads

geiS 008, dBRo Bged M gurf O mrwda Oged,

{1 2 2) 13 3 14 @ 15 5y 16

K : o

suednBm8ds ¢be qeds @uoe HNQ, Hm@m()wéwg{) oo afw o qiNd bl B-98
O esefmd dpmed, o
1 @ 2 3) 4 4 6 5
2 o woewnined JUPAC mda Dped,
(1) {-bromo-4-methyl-5-hydroxypent-1-en-3-one CH
(2) 5-bromo-|-hydroxy-2-methylpent-4-en-3-one ’
(3) 1-bromo-5-hydroxy-4-methylpent-1-en-3-one
4) 5-bromo-2-methyl-3-oxopent-4-en-1-ol
(5) 1-bromo-4-methyl-3-oxopent-1-enol

I
HO—CH,—CH—C—CH=CH—Br
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LML AP DAl BAD VAL P )

. 0,0%, F, F, 8, (I om gewdede gous gQon BEedg driods,
Mmsrscas> o> F > 0>F
@ ST > o > >
@ a > s> S
@ a > s> s
5) 8 > > >

. T (K) cBentivecd® wo P (Pa) BOmed? cad-tobam Agmd ne obgtess Digdnm ORC 1, g@ae&wﬁ
{fac(% @b, e®® Fgmd mé)zsf 280 Dag Oresen qrpd HEB0 B cBEEOG oY E%ﬁ)znw BgedEss
T, o0 P, Bo. gl wdoo ne aB §0 g O yoesn dxied,

m M4 R S R s S P MO W i
: - p ~
I, nr " 5, n

. ®m K Cr O goBamens 9051 296 Omemdc (C H OH) 188 e®Ee (LH COCH) 280 RulBmdenw
£8e® gﬁ@wa@@ wh®ch O wdylien @@@zsi’@c)&m o Brfen,

O (2) 8 3y 10 4y 12 (5) 14

. 58a NaOH ede 88m medd qidedid scummed mdns o nuders ven queds npdx
weowdow &7

) 0 !
%) cmj-oz{ 2) cx-g@-mocﬁs @ H—iL,—GCHS @) CHCH.C-H  (5) (CH3>3cém1»z

. AX(s), A Y(s) 00 AZ(S) oy deend gl deews’ & D che D god, 23°CE Bewd Kép gowst
5@5&@»{ 1.6%x107°, 32x 107 e 9.0x 107208, 25°C & At(ag) mromens susgeic ohow

BEeDgd e®® EDaOE oy 0 neost engoe® non ogws P 08xT ewxidd &7

(1) AX(S) > AY(S) > AZS)
@) AY() > AX@E) > AZ(s)
(3) AX(s) > AZ(S) > AY(s)
@ AYE) > AZG) > AXE)
() AZ(s) > AY(s) > AX()

11, won qEedn wewio ecmaie.
CH, CH,
(TH3(TH2(:7H2CH2(TH2(7H3 C’HB('ECE'-IQCH'3 (_‘,HsCHzCHzCHzCHO CH:%(]IHO C}{:;CI'{ZCI{zCI-{ZC[-{ZC)H
CH:; N3 3
A B C D E

@
edmaiiies

86 86 88

699 weewnfnws’d muen JHEme HHHBE el ewsdy cldlers,

) ~ ® A
BP B.P BFP
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B o B9in eceiltine®s3nd Sess eCAES.

SRR MmN A AT YL AR S

12, NaCl,NaZS, KF w0 KCl am seiedn Bedude, onmepmd cves BB Bgedg bned,

() KF NaCl < KClI <« NaZS
2) KC NaCl < KF < NaZS
(3) KF KCI < NaCl < Nazs
(G NaZS NaCl < KCI < KF
(5) KF Na$ < NaCl < Kl

. 298K g H_(g), C(s) o CHOH() & 000 o oxlmdBes B8eox 286 kI mol™, ~393 kJ mol™
esto ~726 kJ mol ™ o8, CH,OH() 8 &odBmsiod outamcBe +37kJ mol”'e8. 298 K & &vgew CH,OH
ege S crogs oumdde (kI mol™) ozless,

1y =276 (2) 239 3) 202 4) +84 (35) +202

. won oSt e pio ceedn ednsaewst cumldn gumsed Bef eod@mas ne sentdeds BEeac

WSOD DD,
2(3213(1’()4)2 + 6Si02+ 10C — 6CaSiO3 +10CO+ P4

Cas(})()q\)2 620 g, Si()2 180 g eso C 96 g yBBwo w3 P 0 P, 50g c@o 8. c08 PO wded
B8 gBmodmn (edgtens Hludm glmdne) ev P, o yBon d@d (% yield) 8o,
(C=12,0=16,8i=28,P=31,Ca=40)
($)) C%(P()d)zeew 80.7% 2 Sinmo 80.7% (3) Cew» 504%
(4) Si0, o 40.3% (5) Cew 252%

. Om® Brdd wdeniE ebmnt Gat-e0din mdm e e BeDn vvn LOnlp e EDEID.

g K — . — -4
Nz(g) +3H2(g) = 2NH3(g) ; KPI =3.0x 1()"4
NH,(g) + HZS(g} = NH4HS(g); K,_,2 =80x 10

000 melio woene 2H,8(2) + N(2) + 3H () = 2NH HS(®) s0nBen oo Kp Detorss,
1) s76x 1077 (@) 72x107  (3) 192x10° (@) 340x10°  (5) 375 1072

. 0@le®easiBals »Begumss LhEwS senrin. cd® yBFeiedf wdyyElnmde OBt S8 §
ERE D gRSOE B0l 08 gui®Rens nBygsle Dxvw:s embded wom Wi g SEniss
Q@ ¢?

H Br

Br Br Br Br
A H A NO H 2
O, @ @ O O, © Q

H NO, H NO,

. BB 58S cdesed? v | atm 80medl edw.iln ezdn gud B8 Bhmed? o gug ¢ densiDed?
#9080 ALY eded, mOd cdated? 080 gBFwd ©gwr Lum wensl @ BOWE ed ¢?
(AH oo AS, cdenste wo 80me 000 edmned emebu8 condons mewsm).

AG AH AS
(N < AL Q0
2) & e esnen
3) « 0en [at>)
“@ Evto) ek
(5) « e eaen

. v gedoens? 0@ Bnin Bgedinem Se@l mdw udol 0. 000 Bgedined dicm o8
E(E= Jirrzvl) w0 QeuBs H18 HebO O BeFdl 1o §uvds dxfed,

(1) g-, (2) % (3) 24 4 42 )
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TRRAS o Pl T VM AT AL VY f

19. owun ecws’ o 86z MX chaed B@n b e Doy 8Dedems B8® wem embnom ¢¢ B
BBedqm emive SNCED cvsidr o ¢?
®) )

Qesiis + eIt greoife + — memida oo ~ r WEIED

|

@ = )

UGS ~ I"'-— oenite areedo

. oo 38 e RO ymnas moeRsBRs g®cus on giEemevices gnd 8gbm Hu0dns wife®
688w BERLY BOWE e ¢?
(1) es@eim gRBwd mAnBE sreatown ByEBesifBBn guney HSwdR.
(2) vo grdemenmes BysBewinlces eaes Gumdn gBGwDA.
(3) 8w i g¥ced O—H dslwn Segdu Bebm yhifksdS.
4 o gdememeed C-0 dstbon Bocdss Bebm yhHwdB.
(5) 9 aBc-9dd HBBwDR.

PNE CETHIOE @8 CH OH(i) 1 mol & weom uﬁa Bowidmnn eb.

smm exensd z@@@ @O gB@wa&D esqm quowz ob ¢? (H=1,C=12,0=16)

(1) CH OH( 2) 1 mol Bexaddzme £mB0 gdenleesn B mitse 128 kJ © £t gQebd.
2y ¢ O(g) +2H (g) 8 ey tBa (,H OH(I) 8 OB dBwd & 58 e,

3) CO(g) 1 mol e 8O 128 k]  moees 80 8.

(4) gBSum e Bewldned? 128 ki » mow:s ¢gbenlueis b

(3) o 32 g ewem DO 128 kI » onows glealseahio e,

. von uEieds dHBs3 Do gae ©gmsin,
(1) »8gesinE IN@R)] svestedin e Se® affia Do o,
@ Bt(‘l ,(aq) g0 deews now Bdn 80 gy eddfeduws 668,
3) H S Jac.;é)O GBemdmes ww SBoidma B equIdud® Fwo e DD,
(4) He BE woggtion gecseiinend qemm wde mweds gpedias (Z*) 20 & gf o.
(5) gwe c¥odbent Jd ne B¢ f1e8Rud, N2 O eneds S¥Se e,

. 298K 8 0ac gbcws O HA 8 nayps &8s gidesun wslgeic Cmol dm™ o2 a0 08 e Dedsn
Boma K 8. e®® ¢ mewd pH von sgosl N8 gwnme 885 c@eed o?

(1) pH= "Q“PKa” —logL

2 PH*"”pKa——log(‘
(3) pH—-—pK +~—logC
) pH”-—-pK ~—log(l/c)

(3) pH= -pK log 1/C)
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24, H O b enom YAED, wdims cdamsbedt w1 BOmedy (0.0.8) c@eqn O, Doged 8818
qe@D mn BE DU, CRsEes doews’, K0 gREmE 20 o HO (20 voiume strength H )
b eaBas Bodwes tn.c.8. 8 O, 80d 20 3 ¢ e48. (2H (6] (aq) - 2H O(l)+ 0 (g)) (Bogg @qccszﬁ
=.c.8. 8% 8od 224 » cs&'@oaz:? ot AL crmEnoxs mdeﬁ’z»)

X ece 28 nd o sdimcen H O b eiwrs o 3. @88 X g eews? 25 Oem’ DD H SO 3)@2@8
1.0 mol dm™ KMnO, o qzzsg@wmcz meBO, avtn crlvns SgHOO gdms § ©l0W 2‘3 0 cm Bea,
X g ened u8& g@gzma) Dyed,

(1) 15 (2) 20 3) 25 (4) 28 (5) 30

M(OH),(s) wozy 298 K & M2+(aq) © OH (aq) gem god gl @853’ e deed gce brnowy’
Fwdm cbe&wﬁ pH= S 2 rﬁe@w@ M(OH) (5) B odBowdw (mol dm™ )é)m’@zﬁ

(298K<‘, = 40x 107%)

7 M(OH)y
) 2x10® @ 2x10™® @ 1x10% @ P x10? G 1x107?

. 298K ¢ xdEn »85dul gecsiedited, sd0m Mg-gecfeditus o ¢dw odnds wdmens
eoDmon @ 880D GEDS emfsan vvn Bgwst R8s 8855 BLGED &e3ed8 ¢?

(1) Mg(s)| Mg (aq, 1.00 mol dm™) || H* (aq, 1.00 mol dm"’)iﬂ(gﬂ PA(s)
2) Ps) | H. (g) | H'(aq, 1.00 mol dm™) I Mo'+ (aq, 1.00 mol dm™ 3 | Mg(s)
(3} Mg(s), Mn (ag, 1.00 mol dmﬁ) | H' (aq, 1.00 mol dm™) | H (g)l Pi(s)
@) Mg(s) | Mg (aq, 1.00 mol dm™ ) H'*(aq, 1.00 mol dm’a) Hz(g)IPt(s)
(5) Pus),H(g) | H'(aq, 1.00 mol dm™) I Mgz+ (aq, 1.00 mol dm” %), Mg(s)

. 298 K 2 £BSertociBods’ ww $ew god domdm @9@23329 e®een Dl vogesms K 535@3(3
BE® ey wom O m@m mdm @8 .20 mol dm” qz@@@wﬁ 8w ¢obemSl 50.00 em® 8
DAdeciedi®erist 10.00 cm’ i 80 0w 8g nd dud egn e B0 ndm 2. ouioy depdned
owug ub é&&zsﬁ@(}@ $Bonts? dodn @b wdm @3 58 tdndeud 9Bb af gBcw ¢S B8 wem
0.02 mol dm™ NaOH(aq) conesefzs 1000 cm’ 28 gbas B, (meSn dnded? gdcw (Bebulndens
anel 38 concuns ndivtn.) ORdegieciderds 0 Ue® gmd 298 K € g®ceud K, Oed,

(1) 0.05 2) 025 (3) 4.00 4 2000 (5) 24500
. @em e BRSO Grd-esodam wdmas Qe C H (g) +30 (g) -»2C0, (g) +2H) Olg) 58806 8¢ 8.

w® mucemd wg CH (&) & 880 moeted uH8wed Bumdes x mol dm™ 357 26 ewmzion

@2 son wews’ @@ﬁ? @@m“ 20 mcw et gBSwed 0,.(g) &eBe®, CO,(g) e38e® oo H O(g) wZe®
Begon BEeOE? wwzidd ¢F h]
Begmon) / mol dm™s™

O CO® HO(@)
ORI 2
@)
3
@
(5) 3x

. T edanddedt cad-wdim s ne Bgdo ovn sz’ giifmd acmsis.
M(g) + Q(g) —~ R(g) + Z(g)
M o0 Q 8 eosiges BEedEx3 1.0X 107> mol dm™ s 2.0 mol dm™ 3 omB0 588wed Bymdw
500% 10 mol dm™ s 08, M 8 e encs e pedO yhBwed Brmide ecpes Do, 008 HiHD
wOeit gifwed edo Sunc dsless,
() 25x107%s7 (@) 12557 (3) 2557 @ 50s™ (5) 500s™
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8 o Bwin e¢slined®sind S @GBS,

L REA Pt I NI TA\LNRA VY

30. oom guledn gBSom aned®s semvim.

,OZH i
(JZIA](J3 . P 1. [AA]H4
2. H"/H 0

P &0 Q 88608 Bu wysers,

(1) COQ_H CHO (2) 2 ;
Cl . Cl Cl
~QC1 ,H2C| LO H H OH
@ é\ o éX ® @ oo é
71 1
Cl Cl

qom 31 80 40 oo O O3 gavw e T giB (@), (b),(¢) & (d) o EBHS und ened, O
e I8 eetinies ewd BOCT ». B u@t)adw’g@k)od el ¢'8 ewid exim.

() o» (b) sdens SOt 0 (1) & ¢

(b) ww (¢) s SO0 o8 (2) v ¢

(©) e (d) o8& [SHot 28 (3) 8o

(d) e (0) cdms S0 o8 4) ¥ ¢

@Oo GROS eirdn onl w.ewldnwss end BMCE w8 (5) @ ¢
8o onowd ¢uBedn cueeed b8 cregy nin.

RuO coecs HB8MNN®

(1 @ &) @ &

(a) ew (b) (b) ww () (e) &30 (d) (d) ww (@) . P, '
@ ena ez [SIo% A e® e ﬁiiii:;?gjgg;%:ﬁ
8088 BO628 801928 BO1086 ° !

. 3d-eoumed §Eebs sw dhed wenls BEACDH vun qfedn n®n gminw/gmn SO0t O ¢?
(a) 3d-eonmed §eebn qnedsl. Sc andndn Gecdoos ece emneiCess.
(h) wco@regmde (‘§c 80 Cu ¢ufén) qdus’ Oed 80 Q@@EO gf) @d.
(¢) INi(NH )6] "OE @0 83 D avd lZn(NH ) P golben ¢
@) K NlCl @CJ {UPAC 0® 8o dipotassmm tetrach!oromcke]dte(ll)

. OO (3edm gD BT PO LMW/ HIe BOTE o8 ¢7
H
J
H— (!‘ O C (" (l"‘()

H H
(@) P,Q,Rexn S dHvews’? eclE »d ¢1f ad@a@ ade obidnbmn BJO8,
(b) Q.R,S oo T brews oddd w0 e1f vodne ode olihin 8808,
(©) R, S, T,U e V daaews? 6Eac od ¢if ed@ie Ond need 8808,
(d) R, 8, T e U Do’ eddd o6 af ©0@ieq ede elidndn 8808,

. S00K g N,(2) ©g¢ 0.01 3, H(g) ®8c 0.10 = w» NH,(g) @8c 0402, 1.0 dm’® ead-eebam momacees

DED d »O svn cdPEHIDG OghSd ob u8m @&
N,(8) + 3H,(g) = 2NH,(g) K.=20x 10*mol? dm*

c®ned 80 w@nBmmbe ¢t 688 udhfed cndds B8Ae vom (ufedn nBm gmiva/gme
BOGE 00 ¢? Q. oy ffwr cRTw ¢d.
(@) gc@wedf O.> K. NH (g) &8s N (g) o H (g) €:8® g0 § ediBe ndnBombud Sged.
() goo®wedd Q. < K NH, (g) @8zt N (g) 54 H (g) 080 68 B uddBw w@Bombed Sgel.
(©) qooBwedd Q.< K N (g) w1 H (g) gﬁ@an z:mS NH (g) 558 e3doBe ©dnpBombdud Oged.
(d) ac®wedf Q. > K o N (g) 0 H (g) 88w = NH (g) o1l e5ddfe sOpEomded dged.
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4. P escocion oo HCl god gdedd odc8hon e y8Swmd B8R von qufedn ndn
GEN6W/ e BOGE @ ¢ CH3
CH3CH=(,\
P CH,
(@) gonm dea Ofess 2-chloro-2-methylbutane «.
(0) 88 PRBIEdE go® e ecn BREH melumDusmas eed.
(€) ©BBwed o Budon, HCl astoms 88 Secifs? guin deddmad ) @ao ol

(d) 8B88wied &3 Budin?, medmidnmon #8n BeriBeaindcos g 8.

2 B derioent ebDnus mE b Agmn pE O ey 8y Ble®@s agm ¢4 208 grdrenwn SRS

Redows e goodnos eS8, son agwsl 0D gmne/gmn @8 uiBe egws Hdy o ¢?

(@) BpwesB 8O thde BOme 08 By ulpbe eee wBced »8 @eo@mwcﬁobﬁq Bo mB g
Ordes BEmed 8 gf) «.

() Bgero meem DO moe B8O o

(c) Bpepwn Hids mesend g 5?@3 it 68 Bpese ebghier e mBde »® AEIe ey
Bo B o) o) H& OE .

{d) Byeso ewes BO v gbenieesa b,

. CFC, BCFC e HFC e8asivens! von qufedn pdz gmas/gme 89108 ed ¢?
(@) CFC o HCFC s oo medd ogmd® qug Higeoicedt (¢nd enicm) Heeits? 3o
Beddn NSl wrBud .
(h) HFC wo HCFC wm soexdo modd o¢md® gue digeoisedt (Hod evico) Hocitst e
Baitm BeeBod wiBwd .
{¢) CFC, HCFC esn HFC cm sooadn el g gae wlmood Boges @b,
() CFC,HCFC s HFC am soewio moedt) nme Bends’ Bom Bewd®0 aicBo gn ecs un oB,

W, DO iy s Sed weewis BEAGEH wom qEledn P ymiew/mes BHIE B 7

(2) »Beondecics gumne MBBn (D@ eboewyd Blmdasc 8.

(b) Xe, F,ongp e esewko egion mgm gmd, S gpedss XeF, Bed 530 s gmd 0Bkt .
{c) w&gézﬁ o0 agedst @8cws wew B0 Al Emso‘zs od8s gutert HFOED .

(d) csthsl AcHE YACm® i) B0 vy emdenm VGEEMOE Bt MmEded cugd OB 0.

. 22080 cs‘eﬁzic)@zé‘* oS DwED c)lé%owé emden BEACD wun exgws’ 05 Gmine/gme BO16]
ob ¢? (l« el = +110V)
(@) qdo @oezsscgﬁm g Zn 80 Cu qzsiw &g o0,
(b) Zn**(aq) + 2e = Zn(s) wORBHMOD ¢rpesd @0 @O.
(0) cten ontnd B39 Sew ¢O-a38 Dwduxst @B 8.
(d) C112+(aq) +2e == Cu(s) o®pBomdu ¢mped Qo e,

. Bawn cdendont oiyglie w b Siged s Bwn oo e Les/gme BN e ¢?
(@) ao gue BOOCE nudssBn Higdm 188D s8ulies Highm wi®d Dy &8 ef.
(b) gvg BODOET mudniBn iy oBulies Dy ecw B0 Qs .
() oo gvg BOmHEE modsiSmn Bigdm 8880 wlnlen Higdmn wf@dD & ¢f) €.
(d) op BomdeE nukdsbn Dig wbula Hygeces 018000 »w@d 0.

. P 2:8n B@Of v w8asOD s Eebn RO Y/ BT 0 ¢
(@) ewided §unbfs 883 Va CO Bdmocmes 0o s8Rl ogf Buds egm mrs gbendem ob.

b) a8z Mg *,Ca® wa SO gem 91080, 8de ends P ewig cBe®sd NaOH Sdwgmed
B0t sEedE.
(¢) BEOED 8 985 »BETS g8 Hdscms »r wBID v Bodd creddme:s ©v@ed Dimed
o () @83 NH Do® @8Bwdess w0 NO D30 EED ed.
{d) @aﬂ’c@d—@@op @@.3 ®wWIH NH3 é)oc.;& zﬁﬁtzaqm@d{‘i weg cBesd o gh) BOn n¥sd ewmipes,

[77¥%, 4R FAAR Amortsn
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AR bV St BT“ANENRU Y )

® gom 41 8D 50 oms 93 O3 gelwe wgw yme o Bt gbud » gre. 08 gme EOCWO
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NaA(aq) edo 8g Se@s’ wdlfn Htudises | Onn weBO, s wdm e OH (aq) ewd H (aq)
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1. (@) con gEedn gdmdcd B3 98 @n BEnd toescazie.

() Na*, Mg? soF a» qoo po gneds, o gedm gde quied
2®m0 &7

(i) C,N 00 o» §ecds np» qmédzﬁ, DO ecdm guSindes w3Bo
eest @m0 ¢

(iii) H,0, HOCI e OF, o» @eewio nm aedsl, OO Bins weeh
DS58eiz3 @D quien’ p®m ¢?

(iv) Be,C o N oz §Ecds pm gnedss, Dig@a goefed sd@regdmo
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cEsENd gried p®=md ¢?
HCHO, CH,F &0 H,0, wm seewio 5o anedsl, ORE® guinl-gea™
ae artest @m0 §?
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B8@ (iii) ezmdeed 60ed® ed.

(iv) swn cuSedn 800 @ gmd U DR @800 wowd O ©0@0eh/BH® oS
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I Cl—N! 3p ewd sp?

II. N—O
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V. O’—*
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(vi) N UNZ O e C? es6@9e5 OO0 g DI emien & 053 DSHIm.
3 q

1040+ 1

....... FTasey

(vii) NI, N2, 0% ese0 C* es0@€5 By oo ennd OiB0® BE0OeD wmeswim. (01X 4=04)

....... Gl < .....N?...’._.< LGN L Q5 (03)

1(b): @& 56

(¢) exom e3¢0s3 GICHOL BEDBID.
1. Aeswo B eso®reg esoocidons B 0 dsionws sbn fedshBe Suctigs AB g5 €368,
e®u A - B ege Sceaic oy cred.
II. ADG Beys cnenmmds B 0@ 0@ gowd 80s 88 o (X, < Xp).
X = 550®1e0d Beysd saenmda
1II. oo qedn wdncaens’ AB geed A oo B ©c@aq and guinl-mnddn
¢d (d,_p) B @4
d, g= 14+ Ig—cXg-X,)
I = e0@eam gos; ¢ =9 pm
g d oo r BeniBOcoBs’ (pm) 88y cred. (I pm= 102 m)

QU ©THs eCRCT Bem® wlewn tuD edn FEMOCY BEract eI,
(i) Ao B and 08550 d¥os HgmoBed ewgosizn @ 0 ¢7

(iii) AB geged ¢8O ghess (1) vemme BEBO ©Bm wim e8mdeics Buw 08 §md evln®

DOBI, > —+—
pn=dasxd, ewfp=qr, A—Boewi A—B (01 + 01)
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8 o Bwn ecsitme®sind S5 eEBEE.

(V) wom qEleds: in coesi® moeHBst HF ge@ed H-F agdmed qoudo &ombed
eoffezncy ®abza @dzioy.
H, & guiob-ooddm ¢o (dy_ )= 74pm  Fog Beed coaeponibas = 4.0
F, 5@ quint-oonddn ¢f (dp. ) = 144pm  HFoe (Bg® gliesa = 60x10°°Cm
H & Boyed anemmia = 2.1 pecHedimen pedinein = 1.6x107°9C

p = duFx 8, HP*—F%

rH=du2 =74 =37pm (02)
2 2

re = de2 144 =72 pm (02)

2 2

oOBes , dur = 37 + 72 -9(4.0-2.1) (01)
= 109-9x1.9
91.9 pm (02)

1 = duxr X 8, 6.0 x10% Cm = 8x91.9x10"2m (01)

5= 6.0x10% = 0.65x10"° (02)
91.9 x 1012

gofin Eowed glems =  0.65x 10 x 100 (01)
1.6 x 10"

40.6% (01)
e®d

rH = du2 (02)

2

2
coBes, dup = 37 + 72 -9(4.0-2.1) (01)
=109-9x1.9
= 91.9 pm (02)
naeSm  =16x109°C x 91.9x10%2 m (03)
=147.04 x103" Cm

acSim domded pBeme = _ 6 x 1030 x 100 (01)
147.04 x 10

= 40.8% (01)
A,B, C aw D an p-ecnbd gort §eebsde BeciclO o, e@® Geedrbic ed®igm 98am
200 af . A B8 dow gt oo B, C e D 9840 dew e8o gl medl eihogs
BeBe (P, - Py) Budnd von § g .

LSS 2eDa Budmc
A

they eswenegd Brwont B eeociossd

L4RE Soord@n e®cwsd )

Srp B0 Bt wolie Sagbed

ooty e i eoswdooss

Huod@es @t

e domereiBn a®cond

&8 KMnO, godrascns qoBas mom Soged
B»EE wons

e Sonned®e Ol

N‘v i-%
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B

KK

C
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@

REE

(i) A, B, Coo D ogmwsis (dowwin go equin)
(04 x 4)
(il) P, BOP, O ciowBud Seawm a8 ALB,Com D 8 e88abat nlom coxodin elmdes equis.

— SiO2 4HCI  (P2) (05)
(Pa) (05)

2 Grereereees(Pg)sen ek 4HGH - (Po) (05)

20w ; SO0 ©OnEn Y88m 2 gPH® CRE YHD® BITIB.
m
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& oo Bwin ecslimned®sind Seess eCAMIS.

(iii) wom esgwst gBSw e pEm dwiweSn wdnde Bozdo.

I. P, ©®o NaOH(aq)
Si0; + 2NaOH

L P, @0 go®Cm K,Cr,0,"
+ 2H20
Cr:072 + 14H*+6e
3802 + Cr2077+ 2H* — -+ H20

00 5SS ©cw - emdel e (02 + 02) 2(a): =Y 50

(b) AlL(80)),, H,50,, Na,S,0,, BaCl,, Pb(Ac), w» KOH be 88w ¢des b P,Q,R,S, Tew U
(BEOES emed) ocn oGRS ®C g8 edind, Ravernd @ oo c§. S HEBOIRO e3¢
SO coben egm Bs By Bleds i@ ©OWS Yyewldmds REidwen swm SO .
(Ac - 18eD0 gunma)

By e g0 BBz 4%

 { - T+R e 88 gdben godenws

1 P+R e3¢, qdzSeadesces

T+S 3¢ edeOBw gbeduws

v U+R 7| ge edfedows

A\ P+Q e, qOTedews, o8 »EBO DdBw O
Vi P+U &6 qOeduns, o= wedd (Do ob

(i) P 80U wgowasis.
Q: Na2S203

05X6=30
(i) gom 1 80 VI ¢80 g o € B Bed wgw ném Cesacs S w@mdeﬁ(@qﬁm. )
. 2KOH + H2S04 —  K2SO4 + 2H20 ew®d
L ~Al2(SOg)3  + - HaSO g+ oes &SRB EBNO

II: _Pb(Ac)2..*
6KOH

D ng gbfedun ed®:

063 2gBO e wzﬁéz
vi: Pb(Ac)z + BaClz — PbCl2|, + Ba(Ac)2

wug. : gbeds | omedst ¢sdsin.
csaesbg; cg%zs?geé’cs l @eé @%o" (s) @(%ts @azﬂ’%w GRS, 2(b): = 50
Sowd e2n®B »® cre 01 af wozfs.
3. (0) deed g Oeewsl ubs ABL(S) o® EOeRee® womitdn S8w gobenwsd, 25 °C § quez )
1.0 dm® ;e AB,(s) OBy ghioions Ouiome Ble®s wigm cf. 00O evoroehn H@e gidened
woBm AY(ag) qeo g®ens 2.0 X 107 mol 80 eow el &

(i) 25 °C 2 pon wiDBed AB,(s) 6 Oumd ws @RI wopfime Bo guidads.

K LA @) IE” @)
¢ [4B,(5)]

M
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B oy Bwe ecotmedsind Sewess oGBS,

(iii) 25 °C 8 gom (i) 8 wewsl we OpGmHm Sumed gow OHhG DB
A% (ag)] =20 x.107moldm? ..o SRR RN (1 72¥11)

x 10*mol dm™

------------ cesErEesBeseBErIESFIIIN SN SIN L NN

Kgp = 3.2% 10-%mol® dm® K, e3¢0 cRe 900 8800 S gdas oD

(iv) AB, 8 e’ eommaedn 58w goDemcars, 25 °C € quge dce 2.0 dm® me AB,(s) &1 8
@ Oxidme BEe®S g el GY. @88 wdBc eagwo e®pBmm Homed o
ey ¢SO8x Hecinome I :
Ksp = 3.2 x 10®mol’ dm™

&, 888D &m dgo ez
(v) 25°C 8 0ol AB, 8 88w ea0my0tdm CoDencd NaB(s) =n @18 ¢ Beges BDedicmam
e yormon O mom c8 A¥(ag) Oc wislgese OBed ¢, aQed ¢ w» bo oun
¢S5OBss gedhmoma wdnim.
B(aq) eeog gumos Ong ©0 ¢

................... »

' 3(a): @24 60

B) 56w gDeant egrwemIBs g®ceo (C,H,COOH) s Grdebm quziced quBimcens b,
C,H,COOH(aq) + H,O) = C,H,COO(aq) + H,0*"(aq)
25 °CE K, (egroeomnds a0cwm) = 1.0x% 1075 &b.
(i) 25 °C 2 o ufBwed oOnBmm BWme ©gM GIIRDS Bwo gedDzdzn.

(i) 25°C¢g C,H,COOH DB 0.74 cm:’ aote Seed gDeso BBe®st C,HLOOOH 8 1000 e’ 20
B8 grbemant wagrozione G 25 °C £ 0®® gbened pH qow ©esme eTwien.
(C=12; O=16; H=1; CZH.5COOH B gowetis 1.0 g cem™ e aEzin.)
C,HsCOOH(aq) edmataxs = 0.74 cm®x 1.00 g cm™ = 0.74 g
100 cm® » g8 C,HsCOOH(aq) ewzdae=0.74 g/ 74 g mol” = 0.01 mol
. [C2HsCOOH(aq)] = 0.10 mol dm™
oD BOREHMIDG BEDBIB:

C,HsCOOH(aq) + H20(l) = C,HsCOO (aq) + H30™ (aq)

@o0®ezD 0.10 0 0 mol dm?
eOmes -x x x mol dm?
@G 0.10-x x x mol dm? (04+01)

_ [CHsC00™ (aq)l[H;0* (aq)] _ _xx  _ s
B [C2H5CO0H (aq)] = o010-x 1.0x10 (02)

- =10 X107 (0.10—x~0.1) (03)
= 1.0 x107° R
x =10 x107% moldm™ = H;0"(aq)] 05)

pH = -log [H;0*(aq)] =—log 1.0 x1073 (05)
pH = 3.0 (05)

[C2H5€00™ (aq)][H30™ (aq)]
[czHsCO0H (ag)]

CRE HHYDB BOID.

cRa yomo S0 e cwiSn nISd gdaxs eb. 3(b): oxé 40

@0wy: = K eceEent® —log emq pH oeins ©d 8dn vu». Bee 88

MWM ]
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4. (@) A, B, C oo D uny geam goo CH, o8 5o «@edn ob. o®illsd onnlos gme
®OEBmmIOn erneumod. A, B, C wo D om a@i®oedn voo®, HgSO,/mymm H,50, 0dw
BBw® »eBO e O 24-08:8edienRd0lnds3 (24-DNP) wen 8w »d OB enbrs
giriode &1 @cd. }
ro@tSwen AgNO, wdo A w® it gortodous @ 0B, A wgwr O &G w®Dwbma
o0 g god, O B ¢8. B 02 C 8 ¢® w®bwdaos o, C, HgSO,/myyw H,S0, 0®®
588w =6 E wo F o¢ ecm cao e, D, HgSO,/ ooy H,50, w00 88w »J, om dgws
o®es ceqs qnd, O E ob.

() A,B,C,D,E e F Oc Ononss wom & g emng ae agsio.

(I;Hs c|;H3
CH3CHCH,C=CH CH;CHC=CCH; CH3CH,CH,C=CCH;3

A B C

1] [
CH3CH2CECCH2CH3 CH3CH2CH2CCH2CH3 CH3CH,CH,CH,CCH3

D ’ : E F
(06 x6 = 36)
(ii) H,/ Pd-BaSO, / #0183 =@e A,B,C e» D scecio edm edn® gBfu »gbd, ndwm
oo e008®1 8@0EBmmde ernewsidn Sews cecsiess ¢?

GHs
CH3CHCH,C=CH

B168 D10 ace gmdeds (A, B, C ews D) (05)

(iii) A 9180 HBr w@n 588w md ciheim G dced Oyoa son § ol om0 ne gfsio.

CIH3 I|3r
CH3CHCH2C';_CH3
Br

G

(iv) E von & 1 588wocE civegs X oo Y 8cDa o gpe oo ne ggsinm.

{I}H NaBH, E 1. C,HMgBr EH
CHCH,CH,;CHCH,CH: |~ comemic 2 wmo | CHaCHCHACHCH,

X Y

X 0 Y o8 emSd 0t 220 0gxm01Be olmfwdn 208 mdzsis. (05 x 2 = 10)

gt 8380 end

SBesBw ZNCl2/ esazs3g HCI @08

H*/K2Cr207 e»d

H*/KMnO4 (04)

e0wsy: C:Hrecs Boo e 50 R YYD eBNBOSID. 4(a): @@L 60

W
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& o Bewon eguitimed®nsind , St @GBS,

() (1) & @18 e e K, L ao M sceciode Oy» 818083 oo P,Q o R yBmom/ ceddm
6B von & g HBBw gnE® ww wdyles wdvim.

CH,C=C"Na'
3 a K

emp®au 1 CHSCH:(‘?C% P CH,CH—CHCH,
CH, (g8FadT) Br CH, (&88c300 )

C=CCH,

I
HBr/ esecidedd | C|"|3CH?|'1CH3
CH;

p CHO j
O 2 -
e Zn(Hg) /exzdg HCI L Q . M

(&8 TH) (98508 IV) ocn, (&850 V)

CHj CHy

- CH3COCVAICH,

Q

R

qmmoe 3 CHCHC=0 CH3CHzi=N~©
CH, (9850 VI) H,

CeHsNH,

woecdn/ gBwmcm (05 x 6 = 30)

(i) eB8wm 1-VI gneds’ enicoi®s von (=0 g o o= gBGw dive wewd o (01)
Begond B eguim.

BuBewifBBn gumEme

BBBewiBBm pedrs
(05x2=10)

4(b): @ 40

M
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B Goo Bwon ecumnedsind Sweas eEADEE.

B ex00es

5. (@) XY,Z,(8) OB seewion 300 KO 68 gug cdasodcd dang B0 dum bl Bewidsys @d.

A
XY,Z,(8) = XY,(g) +Zy(®)

XY,Z,(8) 8 7.5 g » wobogas elbme m0m @&¢ 1.00 dm3 catd-e30burn Agens BE B cBe3DG
480 K ¢ftn &8wdm 8. 0
XY,Z,(8) 8 O58» dwuiva 150 g mol“! . 480 K 82 RT 8 oessis gow ege 4000 J mol
ewicostn, Bog® digst ebgbes iy ece mBedn 80 condume BOs.

(i) Bewlsmen 88D ovd mdnw e g XY,Z,(8) O8¢ wamd eeHms Slet55%

7.5g/150 g mol™! = 5.0 x 102 mol (05)
5(a) (1): cme 05

-2
(i) oo eddfis 480 K & cs@nBono oe® 5o mdias ae ad 80 5  ydens 7.5x 10 " mol
79 emimmsizn ¢ 480 K2 wonBom Bgwa ge el XY,Zy(g), XY,(g) o» Z,(g) 8
BYE 0oL DEWINS DB

XY2Z2(g) = XYa(g) +Z2(g)

gd®wz  0.05 0 0 mol dm?> (04+01)
@Dwmes -X X x mol dm
@8  0.05-x x x mol dm> (04-+01)

g @9c wemm = 0.05+x = 7.5 x 102 mol (04+01)
x =2.5x 102 mol (04+01)
XY2g) = Za(g)= 2.5x 107 mol ~(04+01)
XY2Z2(g) = 5.0 x 102mol -2.5x 102mol= 2.5 x 10%mol (04+01)

. 5(a) (ii): ce 30

(iii) 480 K 2 ¢®® yuyfiSwid wews sOnBom Sums K(: GEHIE DITB.
_ [xv(® lZ.(9)]

Ke = [XY2Z2(9)] ©3)
es0s¥encs = 2.5 x 1072 mol dm™3 (04+01)

2.5 x10"2mol dm™3 x 2.5 x10~2mol dm™3 (04+01)
2.5 x10"2 mol dm™3

K. =

K.= 2.5x1072(moldm™3) (Jow» gden =) (05)

5(a) (iii): ceg 20
(iv) 480 K € s@upBmmmdc egm Kp ®ZE mIsiD,

K, = K.(RT)™ (05)
An =1 (05)
K, = 2.5 x10"2mol dm=3x4 x10® ] mol™ (04+01)
K, =10 x10° (Pa) (Sow» gdaxs zx») 05)

5(a) (iv): cxeg 20

m
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B oo Bwin e¢slined®sind Seees @CADGS.

iv. Seocles EEwoy:

£OnBomdedE 4 g0 OgE v = 7.5 x 102 mol (05)
Prow = (7.5 x 102 mol x 4 x 10°* J mol'y/1.0 x 10% m®) =3.0 x 10° Pa) (04+01)
ohIS) XYa Za(g) = XY2(g) = Za(g) = 2.5x 102 mol (04+01)
®8c o XY2 Z2(g) = XYa(g) = Z2(g) = 1/3

Pi= Xi Prowt

Pxv2 722() = Pxv2e) = Pza@ = 1.0 x 10° Pa

Ky = [Pxva@) = Pz2g)] / Pxy2z2() = 1.0 x 105 Pa _ (05)

5(a): @4 75

(b) aum (a) B Bednd we BBEwD b XY,Z,(8) —» XY,(g) +Z,(g) eagem 480 K 88, XY,Z,(8), XY,(g)
o Z,(5) ® B estfes (G) 8800z —60 kI mol™,~76 K mol™ e ~30 ki mol” 8.

(i) 480 K 2 c88menB AG (ki mol ™ 08 oeins oSz,

XYaZx(g) — XYag) + Zxg)
Aern =G o — G &S : ' (05)
= (-76 +(-30)) —(-60) = —46 kJ mol™* (04+01)

20 AG? B aBm® cRE gLHma e
2GS BOG 0eam@ 6360 CREY TPDS WIBI. 5(b) (): cmeg 10

(i) @wm é@@wo@t‘b@ 480 K 2 AS 8 Beooesdw 150 7 Kul moiui@& AS egmws BOWT crem
(+ @ —) 9D @z 480 K & gfiBwid equwo AH oeimnae mdsim.

AS O 8. (9cOE B DI1gdwn OPE y®Iemwes ) 05)
AG = AH -TAS (05)

—46 kJmol™* = AH — 480K x 150 X 1073 kJ K~ 'mol™?
AH = —46 k] mol™ +72 kJ mol™? (04 +01)

AH = +26 kJ mol™t (04+01)

wowm: AG? Bw grSm® R YeHDE eNBSHD. ..
2@ BOGE verme B CRE YHPDSE DB 5(b) (i): e 20

(iii) pwem (i) § casesd AH 8 cre (+ ovd ~) opi ¢0® gBGuwd wowgism ¢ yesoemism §
wm OO wEmEE mdui.

8Gw® mes gderisme (05)
AH & Be. (05)

. 5(b) (iii): ceg 10
(iv) 480 K & XY,(g) 0 Z,(8) @83 XY,Z,(g) 01§edl S8 ebme geuinme ™OTID.

H= —26kJ] mol™? (09 +01)
5(b) (iv): ceg 10

W
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& o Bwin egrimed®sind - Geness e@CAIDRS.

(V) XY,Z,(8) 8 X-Z duiomeand D30z outonciBe +250 ki mol™! @B ©® Z-7 Br3nmens uiim

i
et ciBe oo mosim. (XY,2,(8) 8 dyve Zwﬁ%i{mZ B esEmsim.)
Y

AH,,, =AH asios =m®® — AH 8550 ©:8® (05)
AH,y, = 2AHy_; —AH,_, (05)
26 kJ mol™* = 2 x 250 kj mol™ — AH;_,

AH;_; = 474 kJ mol™1 (04+01)

e®nd
(m005 SesoBm Orge O8I Began wm.)

5(b) (v): cme 15

(vi) Ogg@e XY,Z, eOmd0 ¢o XY,Z, ©bo Degm®, 980 XY,4,( ) — XY, (g} + Z,(g) gB5wd
ocm @eds AH 8 qoo guoo (i) 8 ciod AHS qgoed e ¢ e O B ¢
@ni i ¢ W So ey S8 swey.

QVE® (05)
¢® Dy OO OBBO wewr ABBE CRAI &3 FWW. (05)

e XY2Z2 () - XY2Z2(g) wsgwo 9180 eBe gdexs ed.
5(b) (vi): ceg 10

5(b): @R 75

©0DD CRE HODS B8O Bew eSn DO gdex @b.

6. (@) 8 B3 T cdentDedt wobum Agonsd ¢ Beom oo (@0 g gBwd BEDTI.
2N,04(g) — 4NO,(g) + Oy (8)
(i) yBFwred 30 ;B O3 O eoewlowd goed B8 wed Brmd wgpr gmns aps Swosiz.

A[NZOS(Q)] — A[NOZ(Q)] — A[OZ(Q)] (02+02+01)
2 At 4 At At

o900 = —

6(2) (i): cem 05
(i) e®® gBSwd, T cdamsded?, N,0(g)8 0.10 mol dm™ B i eBmd 8g wom cf.
400 s moEemd Bgd gocdom g@ramews! 40% 3 Dewldna B g 8D @ewicnenis @2

. @®@® moe scwed? N,0(g) Senldms De® ©i@mxs Begmod (average rate of
decomposition) eemzmw @ouis.

Bewlsmn 8 g®iesn =0.10 mol dm>x40/100 = 4.0 x 10 mol dm™
: (04+01)

400 s =0 oty @S0 wodgens = 6.0 x 102 mol dm™ (04+01)

OB oBon = —L6-010meldm 4 4\ 10=4 mol dm~3s™t  (04+01)
(400-0)s

M
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8 Eo 86 ecsimne®sind Ceoess eCABmES.

NO,(g) e O,(g) enre¢m e@ozmn Beymodos? (average rates of formation) ®eamw
I,

AlNz05(9)] _ AINO2(9)]
24t 4 At

A0 _ 9 % 10~* mol dm=3s~1 (02)
At

A[Oz(g)] A[Nzos(g)] = 5.0 X 10— mol dm S -1 (03)

At 2 At
6(a) (ii): e« 20

(i) @O BB eHonE, e0O ghBw® tgwe 300 K & gio®um Bgm 08» ¢ god, o8 uloe
vom et qro.

IN,O4(g)] / mol dm™ 0.01 0.02 - 0.03

aoBeo Begmod fmol dm s | 6930x 107 | 1386x 107 | 2.079x o™

300 K @ 588w escwmn Bamn gmams Oysiosis mdsin.

0236 B ©CReT ©) EBRS BC BO Bymdws’ BEOES e@e v
eomRen ed (05)

L gB8wd oef evg @d. 05)
. 00® gmiemo; Beond =k [N20s5(g)] (05)
(e®3 Ri/R2 =1/2 588w vef evg ©0.)

6(a) (iii): ce 15

(iv) ebms sbisueanes 300 K& N,O(g)8 0.64 mol dm™ md@mm m;me@.ﬁ;csm sBod B ndm @8,
500 s mcemd oud o83 B i N,04(g) eosigess 2.0 X 1072 mol dm™ 80 ez 8.

. 300 K2 u88ced qld-88 mca (zl/g) GBI DB,
03ces eOmend dcws = 0.64/2.0 x10? =32=(2)° (05)
-, ga®wm N205(g) 8 mowe = (1/2)° (05)
ab) 89 e vl oW ogged. ‘ (05)
s t12=500s/5 =100s (04+01)

. 300K 2 g88wied Bgmn-Buns @B wdsio.

B8O el evg Sewo: 12 = 0.693 /k (05)
- k=0.693/100s = 6.93 x107 5! (04+01)
e®]

BIOD ©2083,
Begm00 =k [N205(g)] = 6.93 x10r Smol dm? 5=k 0.01 mol dm™ (04+01)

k=6.93 x10° 57! (04+01)

6(a) (iv): cen 30
M
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& oo 86 ecttimed®sind Swess eCADES.

(V) 000 uBBwid son wowst §8n Bedd oln waigesan v 8ged.
Buds 1 @ N,Ofg) = NOJg + NOK® ! oDeds
8ud 2 : NOyg) + NO,(g) — 2NOyg) + Og) : w8
Buvd3 @ NOLg) + O(g) —  2NO,(g) + Oyg) : obwid

on ety BR8edd 0o Suded spne b 80 eusidsim.

oee®zf 8ecdz Bwdd 0227

Besmodcs= k[NO3(g)] [NO2(2)]
@B Ewdo 15

K oq= { [NOs(g)] [NO2(2)]} /[ N20s(g)]
K g [N205(g)]= {[NOs(2)] [NO2(8)]]

. By =k K og [ N205(g)] = k[ N20s(g)] (05)

00 gum (iii) 8 caron edo gminess o8d vef eoc B [wds ed. 05)

20D R YD B8O wew ew9Sn HITO gdans ©b. 6 (a) (v): cmeg 20

6(a): @4 90

() T cdedoed? A wn B 2@8 (0 eqord olidms g wodw e ne 8y Bled®s wigbe
0B ¢® Bgenwn wem 8 T cdadded? ednlomdud eel vy Endes mewend Avn B8
gaofim D1de BOx BEeOES P, e Py 08, T cdeasdedt A s B 8 somidn Hde B BEebEs
P; ) 1}; 08, gdeis e A wo B 8 efcme BEeOES X, uw X, d.

(i) B =P X, a0 ecslosto.
(:8nBm adeed? HidBndamed v afindned Bymdusl odim A0 senn.)

QoD Dig 3 ® ©OREHNOG e 8O D188mdned » 3HHOIDeE @DOBSS
8@z O B3e

Tv
A(l);—-‘A(g) e e (1) (05)

c

T, T, @5 DidBnce » wHwdm edwws’ @d.

(1) es@™

r, =k [Ap] = kiXa

W
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& oo 8w e¢ritime®sind S0esn eEABGEE.

X,y om ¢ mered g} A8 09c »ive @d.

Heed®,
T'v' = k’[A(g)] = kz PA
Py oz D98 mersed ¢ A 8 godm Bhme @d.

2ORE®NDESE,
T, =1,
ko Py = kiX,
“ Py = i—:XA or = Py = kX,
X, =195 80Py = P) = A 8 esomnecde Hodes BB
k =P (05)

» Py =PiXy (05)

6 (b) (): cmeg 35
(i) 300K & gun adofed 8o Bhma 5.0 % 10" Pae®. 300 K 88 e300d® A e B 8 esomacdy Dodes
80w BEe08 7.0 x 10° Paws 3.0 x 10° Pa ob.
[. 288> Bgeaewd ¢b newed ¢ A 8 88cmos veamw OB,

Pgo = Pa+PB _ (05)

= XAP%+ XgP% = XaP%+ (1 -Xs)P%s (05)

Piotal — PB
. XA — OOCl . B (05)
Py— Pp

5 x10% Pa — 3 x10* Pa 1
= = - (04+01)
7 X104 Pa— 3 x10% Pa 2

1. «onlp BgamensSE A 8 dnde BOme 0erms DIz,

Py=P{Xy=3 % 7 x10" Pa =35 X 10* Pa (04+01)

0D R HmB B8O ©ewr oIS B ¢das ed.
6 (b) (ii): cmeq 25

6(b): @241 60
W
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& o B0 ecitmed®sind Seess eCAES.

wg ewigy wdylies wdsim.
we: qenie, menids, Om, weh, OB, 30080 @b

o 8dns BDeds omivn B emfes
OBmSen abd) RS 8y Dlexs’ greed & greoied &
ocen abd B8wD 8y O¥esd D eDeSE emied
Bl 8 cem e AT
Pecedi® ©RI BH3es’

¢2300
el 585D 8DwEE0mDE e300 860 050 2800 840 @

(02 x10 = @xdn 20)
7 (a) (): cme 20

(il) svo qEedm =68 300 K & Zn(s) gremidn:s, ©168n @ Doy BOederws v Buwed i
0,(g) Doggd) CRBOD cem® D 6dis Pt menions endoews? Beyd SemneHm omfews
emBno CE emive Susldn B0 ZnO(s) ered.

E710(5) | Zn(s) | OH(aq) = -131V _ww E‘?z(g) oty = * 034V ’——C)——]
Zn=65gmol,0=16gmol™ e - 7

1 F=96500C a0 € q. 20| o (D0

Boedisw o
gremdin — o

©Ons: CRa S50 HHiend 8¢ wosim.

@B
&0,
£208| mieudia

. grenis o menite 8o 8w gbd gBfw
Bun ooz,

aremie: Zn(s) +2 OH (aq) — ZnO(s) + HyO(l) +2e (05)
memd®e: 02(g) +2 H20(1) +4e — 4 OH'(aq) (05)
80D = BENY) CLOR.

cs@g&f@f; omfe gBEw® B ¢Eowim.

2 Zn(s) + 02(g) = 2Zn0O(s)

BN = 8PP Cled.

300 K & omdved Buwda £’ i OB ST,
el

Eocell = EOR 'EOL = Eocathode - annode (05)
= 034V —-(-131V) = 1.65V (04+01)

poemeild end OH(aq) 8 0@} e §wid ecnss OB,

aremed 80 memite ¢B (Zn gecedied 80 @33’
gecEediNe ¢80) (05)

W
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B o Bwin e¢ulinedsind Sewess eCABGES.

V. 300K 2 emdus 800 s mcws g Swsi®n =808 0,(g)2 mol & e,
A, emius wow 085 DO geEEedin OFE eednd VeRHMD oI

4molens _

2 mol Oa(g) Xy o=

B. ee¢m ZnO(s) 8 emide oenme Yot ke

8 mol ens; x96500 C 1 mole _ 2 molZnO(s) 81 g

1 mol e X800s 96500 C 4molen 1 mol Zno
(04+01)

=324 ¢ (04+01)

710 e353s =

@03,
7n0 &3 = 4 mol X 81 g mol (04+01)
=324g¢g (04+01)

C. omisw nEs 0@ Dom MW Vemu DI

=g/t (02)

8 mol ens X96500 C
=~ " 1mol ex800s (03)

=965 A (04+01)
7 () (i): e S5

7(a): @24 75

b) M(NOg)n chers g deed (Do ngdo P »® Elendn wmoBlen aums wed. M, 3d emmnd

qun gustebn §ectnod. P ows qusedn &BBwOEE widmw ed.
B NH; o o Byd &8s NH,

»>

(2863 o100 pOadesfe) (9¢ e godeics)

[13’] wozig HCI
— (2 e300 EI&SH)

@ .

(o2 got qé’p’o’z (,z@mf@@?’aw)

Tew U geeds vnds 9823 gdo@ wown oo o8, PR aw S wdlie gom od.
(i) M ecios wgonosin. P uwdbe qumed Moc OEBndes gdEHd eguim.

M=Cu el emel (10)
O3Bmden aoam: +2 ef Cu® (03)
0wz M= Cu? ece w180 ow. 10403 cne gema 20535,
OBmnces gdeDd cre Benw BB e ecinne BO0ED 7 (b) (i): e 13
wgnon Gui.
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& oo Boon ecsiline®sind Sewess @FADBE.

(i) M(NO3)nés3 n &¢ goc eLuim.

n=2 (03)

. 7 (b) (ii): 03
(iii) P woRtes gumed M 0 gt gecsediSn Smmens Goim. (b) (iD): o

1522522p®3523p°3a° (03)
7 (b) (iii): ce 03
iv) P,Q,R,S, T wew U e Senaddn g Bosle.
P: [Cu(H20)e}?* (04)
Cu(OH)2 (04)
[Cu(NHs)4]** (04)
[CuCls* (04)
Cuz[Fe(CN)s]
K4[Fe(CN)g]

» 7 (b) (iv): c=eg 16
) P,R,S, T e U g IUPAC 58 Bwodo.

hexaaquacopper(ll) ion (03)
tetraamminecopper(ll) ion (03)

copper hexacyanidoferrate(ll)

P:
R:
S: tetrachloridocuprate(ll) ion (03)
T:
U:

potassium hexacyanidoferrate(ll)

7 (b) (v): cmeg 09
(vi) P o ebenn @2 ¢?

@ B (04)

, 7 (b) (vi): ceg 04
(vii) som 1 oo 11 82 08 Actemedisty O H8ues 0@ ¢?
I. 00 cdesmdad? P obog 308m ¢i0e50md H,S Dogd wig 8O

»® gdiedonn (06)

1. 123 cedn 8geaed ¢deaw 8 i} H,S 90 BBe®z vy nzym HNO; oo Sehme, BO

@ BE ¢odencs (04)
co0emed edemdns ¢f 88/ @ »® eni B8 eB/gg S1oS
gdeduns ¢ S0. (02)
e®d

aBem0eE el @ BE e D0 (06)

7 (b) (vii): ceg 12

M
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& Eo Bwie e¢ultined®sind Coess eEIDES.

(viii) 58w gobenwm wOHB MM o eteenc REes 8680 pOedwns tun (Eedn Sesan B
OB crenid DieRdns, pin dmoSn edmdes gpindens emdews Bdnd I3,
K1, Na,$,0, e Beow

B M™ Vi cm? o805 com (01), 8gd Kl 900 08 mdxis (01),
c®B8 M™ Cu?* gog 12(01), wosteenc ¢z$zn (M mol dm-®), Na2S20s3 (01)

20w cBama ect 8d0x (01) com gn@iwne HITID.

2Cu?* + 2I— 2Cu*+l; (01)
lo+ 282032—S4062+ 2| (01)
2CUu?* + 28,037—S406+2CU* (02)

@]

2Cu** + Al — 2Cul | +l2 (01)
P + 28,03 — S406* (01)
2Cu?*+ 28203>— 2Cul | + S40e* (02)

(02 30O 8mdeic @ BO0ED Ew gBn® gl wdwdes ¢ &8
CREC V08 YLIMB WIBID)

(3) o8 (3a) 0@, Cu?*=S:05*

S:03% 8 8geddy sideme V2 cm?® 8@
S,05% @9@ (GRoY) =V, x M

1000
Cu* ®8c ve» =V, x M
1000
[Cu?*] esozsfgencs = V, x M x 1000

1000 Vi

= MV: moldm?
V1

©00m: g Dend 860 DOmewrsE LR BC VIR

7(b)(viii): @2 15

7(b): @XM 75

W
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8 o B0 e¢tned®sind Cness EEABIEE.

8. (a) (i) eo® mafn grdBom scewiow ece CHBCHZCHZOH 010 I8 G eeewded ecdecsens
B0 e 988w anp@as swvs & g
AB,C,D,E e F sscowdnde Duo qledss ww Buwdd 1T e aes uBmdn ¢8uned
¢ @B DBt vdensd emidens EBeds, e0® uBfw qmmdu edylier wisis.

Bwdd 1 A BaDo 2 B Bwds 3

CH,CH,CH,OH

l@w&)‘d 4

D
lc

. OH N
E

Bwod 5 i 8BS 6 8u6s 7 o
—_— CH;CH,CH-CH~CH, P F s CH,CH,CH-CHCH,
CH,
3

CH,

G

ufimcy Eldnd
HBr, PBr,, 8388¢8@eciohenie®d (PCC),
Mg / 8@ 3o, KCN, enzis H,SO, , maym H,SO,

A-F eoewio
CH, CHy
A = CH;CH=CH, B = CH;CHBr C = CH;CHMgBr

(l)MgBr ?r
D= CH;CH,CHO E= CH3CHZCH(|3HCH3 F= CH3CHZCH(I)HCH3

CH, CH,4
8102
8wdC 1 = easie HaSO4
8wdd 2 = HBr ’
8wdo 3 = Mg/ B Sob
8wdd 4 =PCC 8wds 7=KCN

8wdd 5 = mmm H2SO04

8wdd 6 =PBr;3

e0enion/ 8miom (04 x 13 = engn 52)
8 (a) (i): cmeg 52

(i) won gfedbs yBB8w s wemwim.
G, H e K woowlodbe On gfeto. X, Y o L gBmods egoim.
1. LiAlH,

“HO OCt 2. H'/H,0
@ X o Y s —Z 5 g is

. CHLOH
K, NaNO, / oz HCl e®0 88w ng 80 058 qidemend ( z

G o D wEmwim.

02 - Gespcszn Dm0 (Crped Be® ©Bdw) (0) | g.om.s.(c.oog) Bmos - 2020 | duss wendds gres e gad g
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8 Go Bo ecsline®sind Coess eEIBES.

eoewio G, H, @ K

CO,H
o= (T

STSIulelo) :
X =H'/KsCr07 008 H/KMnOs Y =PCls ew$ PCls
exd H / CrO;

esoewde/ Bmicm (04 x 6 = @Y 24)
8 (a) (ii): cneg 24

8(a): @x# 76

B (1) von sedn s8HEmmYG HBHO eeHB Budd edmdRs3 8¢ worier! emedyd ewsiduin.
NH, Br
@ — O
- Br Br

.-
N, Cl

Br Br Br Br
|3r2 NaN02 / HCI H3PO,
—_—
T 0-5C
Br B

_
~ N AN — y

® ®

8(b) (i): cmem 20

(it) von BEwd sEmsin.

©+P_—.9._;

o®® gBgw®d 8¢ 808 wewn gbas O Pow Q cmwsln ¢duwst vgmnosim.
290 yBBwed wrlpeo Eaexlm.

CH,CHCH,

P+ Q = (CHyCHCl + Al (5
P +Q=(05)
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B o 8w ecsline®s3nd Omess eCames.

@

+ -
(CHg),CHCI + AICl, ———= CH(CHy), + AIC

@ S H “AICI,

Y CH(CHj3),
© CH(CH3); — @CH(CHM — ©/

®

asigens =15
BwCe B88m0 (esigenc tg®a):

Bus8x3 R-Cl ¢<g® AlCl: 8853 Qﬁz&déﬁcs 80 gecmledindces ece Bur gEm®
cRe 03 B0 YIS WOBID.

PeCenERx edect Eda .
+ - + - o+ O-—
(CH3),CH—CIAICI; or (CH3),CH—CI—AICI; or (CHj3),CH—CI--AICl;

50 B0 B GarIcHO RO BwdS e ®EDI CRE HGHDB WOBID.

@ (for both arrows)
—— @ G-
@ AICl,

N e O CH(CHy),
© (CH),CH-CIAICl5 —» @CH(CHM . ©/

®

02+02+02+03 = 09
BwcEe 88no

Drcos: 000 B88nd Ben Stednewns’ v8ABS @d. emet HO¢ Y/ glelm Steraiio)
de38e®8 ©38 @®ded comdm ¢ 8RR ®GOc1Tenss C1@w 5865 O O3 gRCS
D0 .

P + Q = CHCH,CHCl + AlCl, (3

P+ Q=03
€305 1: @@53823 1-chloropropane @ AlCl; ©8edf 80 ¢80l 88w e 80 gm
dcs Ox%esd n-propylbenzene . '

00D 2: ewetd §O¢ O B8O tewns’ B GSn® wdyber CRe YEB© BIBID.

m
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B o Be ecsilined®sind Soen eEADGES.

Boco 88n0: (41C»8E 0d3c88w ece 1-chloropropane & 8 89)

CH3CH,CH,Cl + AICl; —> CH3CHCH2{\ CIAICl, ——= CH(CHg), + AICI,

@ @\ H ’/@\ “AICI,

<O\ CH(CHa),
© CH(CHs)y — = ©/\CH(CH3)2 . ©/

®

8(b) (ii): @=4y 20

8(b): @=dn 40

(C) () 0383 e BoxdE 8 Oy» suwm 88§ Bowers eweb.

CRT GEID®D e3¢0 BO€HS 600 XY BEHBID®

By O ww &8 8 Smce 01 x8=08

e®j

@ casiBs 8 wdygEy @ w¢p Smwde @

5+,OH

D21® Dy
@ ®
Bemid 8 udygse Gu® e Smce

BomicE 8 0aniBs? DEs edBBS0 Ot 9eEEeYNRE eweds O BRPBEE Os3esl;

- Bl 8 0538 Ok O
- 0 e0®eed Omes gecedin gocws dEtimen 80 oy om0 eom
- BomE 8 0asiBst Hes casls OED O gecEeddn wrmdenss D8 Bewin.

04x3=12

8(c) (i): = 20

M
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B Eo0 Bwon e¢sline®nsind Gwotss eCaADGES.

(ii) e36e3 ©BHwEns gmendens’ Bemid ww edsl8s3 emd gum (i) 8 ¢ ¢18 B8wBEMDed
edmes Bepn SOsdw,

BomdE oaids ©@® @OC cHasoed? yhfm »d8/egids Bobe w38/
088 Bew w6 gy gdPednns 8.

000 cEemROedE cdsBs 0@ids ©wdn yiSwsr edd/ efids’ BOben
02008/ e85’ dcw @ gy adBednns eme0¢d.

@®]

03853 0@iBsS 00 HBBw womed gBe 4dc S B8O%w. (v®ead)
Bomic 0Bt o B adc @18 80 & ¢ g8Fm »I8.

ISXo4]

2006 cdemoedt/ 20 /C/ o 880 emn®80 Bemic pyw »H83S 4®c®
(207 ooy 283 ¢®cw) oo HBePmdens ed.

caAsBs noyd »83W adcs e YBGw eNOE.

@®]
Bomic ©1688m @sedE DueiBed s 0o gBBnr »J azo D8 wid.

038 DuetdNe® cOem w®n az0 OB emwd. (edIBS e®® YEFwDD
a5 ©@5%ed.)
04x2=08

8(c) (ii): @24 08

(iii) @8 gum (i) 8 Bdnd wiv ¢ YBBed deed/dcwsid Oywvan/Oxw ggzim.

OH

QH
—_—
OH OH
©Noz@ © ®
+
NO,

e®) &
OH + - _
QNZCI /OH ®
gty

8(c) (iii): @4y 06
8(c): oén 34
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B oo Bwin @¢ime®sind Seness @EDHRE.

9. (@) (i) von et mBed odvess & g A~ Q oo i ¢On (substances) O¢ e {w
Bowsio.

mém M50, +
B L

07 GEDICE pry i
e < e,

oo &

V e W + ig&ﬂ(j; Saoes@en tp@(gw!
A ,

2D (89 2oy

\ BE eae J
¥

N

[

e NaOH

)
e ER bl
)

LR wip quadRon Dqed @d
lendon ocmd gqurd Goeds
Lol gt weowingd.

Do
Qo b, NH,OH
foleldoe Al

[ ——)

<

y

. memm HNO, W NH,OH AgNO, V
P : .
R PeaE &

wé""—v% ‘_?‘c;‘w sl yFmodwecsen’

e e o (v¢ ooz
2gady  g®or  spaessd
CEE,

L 4

S gy G g Orp

B: FeSO, C:H D: Fe(OH).
or
[Fe(Hzo)s]SO4
or
[Fe(H20)e)**

E:H.0O; F: Fe(OH)s G: Fe03 H:K4[Fe(CN)e]

I: Fes[Fe(CN)s]s J: FeCls K: H2S L: FeS
or or
KFe[Fe(CN)g] [Fe(H20)6]Cls

SorSs N: Fe(SCN)s O: NH4SCN
or
[Fe(SCN)(H20)s]**
or
[Fe(SCN)]*

(04 cneg x 17 = @47 68)

9(a) (i): ey 68

W
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& G B ecsitned®sind Soes eCADIS.

(i) Abc ©9gbs gecsediSn Bomns Busis.

1522522p°3523p°3P4 52 (02)

(iii) D, F 860 w8obmma S8008 E 8 mobnn wepnz’ oty eqesl »¢ moliaa e gope o
SenaBm wdmder ecwis.

E: HoO2 8ie — 9838m0mas eces (02)

2(Fe(OH), + HO — Fe(OH)s + H' + e)
H20; + 2H* + 2e — 2H.0

ZFE(OH)z + H02 — 2Fe(OH)3

owd

2(Fe* — Fe* + ¢
H0, + 2H* + 2e — 2H0

2Fe* + H0, + 2H* —:2Fe* + 2H0 (03)

(a0 588w Bwo g1e® (01) 385 geme wozt») 9(a) (i o iii): @4 07

9(a): @4 75

(B) X mmed Cu,S wo CuS e g o8. X O g Cu,S gBanes Bew BODO som Gedm
BuwooBBede ewigosizn c&
Bunbgedg
X 500 1.00 g @ oz H,S0, eined 0.16 mol dm™ KMnO, 10000 cm’ 9623 868 mow
G 008 yBHwd M‘n.2+, Cu2+ ) SOZ*— O eEL EA ¢, grivy 000 pbeed e O18ys KMnO,
0.15mol dm> Fe”" coD e 8o gmBsma 0D G grBimne eeps ghen § 880 35.00 cm oS,
(i) oo BwBBedect Bedm uBB8w wew BBo gudin wdmdes Suwin.

CuzS @ MnO4 588w

2Cu*— 2Cu* + 2e S

8> + 4H,0 — SO+ + 8H* + 8e

e®]

(1 +@

2Cu* + S* + 4H,0 — 2Cu* +SOs# + 8H" + 10e

2(MnOs + 8H' + 5e — Mn?* + 4H0) (03)

(3) + 4

2Cu* + S + 2MnOs + 8H* — 2Cu? + SO + 2Mn?+ 4H0 (05)

o]

CusS + 2MnOs + 8H' — 2Cu?* + S04 + 2Mn* + 4H,O
(@®® ©8wdemn 8@ & arnd §O cre 140 youue DISI)

W
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& o Bee e¢lned®sind Gents s @EADEA.

CuS s®» MnOs 588w

5(8* + 4H 0 — S04 + 8H* + 8e)
8(MnOs + B8H* + 5e — Mn* + 4H0)
(5)+ (6)

5S% + 8MnOs + 24H* — 5S0,# + 8Mn* + 12H.0

©®]

5CuS + 8MnOs+ 24H'— 5CuSO4+ 8Mn%*+ 12H,O

Fe?* @ MnOy4 &880

5(Fe?* — Fe*+e) (03)
MnOs + 8H* + 5e — Mn#+ 4H0

(7) +(8)

5Fe** + MnO4 + 8H* — Mn? + 5Fe* + 4H0 (05)

9 (b)(i): em®: 27

ewd

Cu* s®» MnO4 588w
5(Cu* — Cu?* +e)

MO+~ + 8H* + 5e — Mn* + 4H0
(1a) + (2a)
5CU* + MnOs + 8H* — 5Cu® + Mn? + 4H,0

S$?% w®o MnO4 88w

5(S%  + 4HO0 — SO& + 8H* + 8e)

8(MnOs + 8H*  + 5e — Mn% + 4H)0)

(4) +(8)

58% + 8MnO4s+ 24H* — 5S02 + 8Mn*+ 12H,0 (05)

Fe?* e®» MnOs &880

5(Fe?* — Fe**+e) (03)
MnOs + 8H*  + 5e — Mn2" + 4H,0

(7) +(8)

5Fe?* + MnOs + 8H' — Mn2" + 5Fe® + 4H,0 (05)

©0wm: O Bdndame vOmE RGO Bw am® bl wdmwdes g g
CREE OBO® YHMB DIBIB.

9 (b)(i): @@ 27

M
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8 oz B e¢uilbned®sind Swess eEADES.

(i) gum () 8 B8ac, vem® woeon v wEedn Sted OHC nwLe BUe® PIuim.
I Cu,S eso KMnO,
. CuS ex KMnO,
1. Fe® wo KMnO,

Cu.S
Mn04'
©w®]

CuS: MnOs =1: 2 CuS: MnO4y = 5: 8 : MnOys = 5: 1

CuS =
MnO4'

(05 x 3)

1
2

5
8

9 (b)(ii): @x% 15
(iii) X 8 Cu,S ¢ eBenw 86 agd ven ndsle. (Cu=635,5=32)

X Sebamed 1.0 g @B CuszS wo CuS @gc oenss 8800853 N1 09 N2 @R BEHBID.

CusS 8 @gem ehwuina = (2 x 63.5) + 32 = 159 (02)
CuS 8 ®gcw» ensidn = 63.5+32=955 (02)
159n, + 95.5n; =1.0 (02)

588w we Fe?* @gc vwmn = %% x 35.0 (02)

015 15
1000

MnOs ®@c eoea» x 35.0 >< = (02)

CuzS @0 CuS 88w me MnOs ®gc oes

= 016 _ 015 1
= To00 % 100.0 7000 % 35.0 x (02)

=0.016 — 0.001 (02)
= 0.015 mol (02)

EE gmoIme ¢md, .
2n; + gnz = 0015 (02)
9 +(10)

2n; + -g-“—“;;"—"’s’i) = 0.015 (02)

2 x5x955n; +8(1-159n1) = 0.015x95.5x 5 (02)

955n, + 8—1272n =7.1625

317n1= 0.84

ni = 0.0027 (02)

CusS 8 emsfos = 0.0027 X 159 g (02)
=043¢ (02)

% CuS = 9ﬁ x 100 (02)

=43% . (03)
9 (b)(iii): @ 33

Mm
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B Gomo B e¢ulne®sind Gewess eEAIDES.

e®d

Fe?* @ = 22 %350 (02)

9580 &8 MnO4 ®@8c ——1% %X 35.0 >< = (02)

owg MNO4 ®8c —%)10—60 x 100.0 (02)

CusS @9 CuS »9 88w m»c MnOs @gc

0.16 0.15
1000><1000—Eaax350><— (02)

= 0.016 - 0.001 (02)
= 0.015 mol ' (02)
X8 1.0g» @B CuzS @ CuS em$d 88083 p oo q ece BEDID
p+ g=10g¢ (02)
Cu,S 8 egem Sosian = (2 X 63.5) + 32 =159 (02)

CuS 8 egcw» &Snssde =63.5+32=955 (02)
2p 8q _

TR 0.015 (02)
From (9a) &(10a)

8(1-p) _
159+ 555 %5 0.015 (02)

2p x 5 x 95.5 + 8 x159(1-p) = 0.015 x 5 x159x 95.5 (02)
955p — 1272p = 1138.84 — 1272 (02)
317p = 133.16

p= 1:;?;';6= 0.42 (02)

% CuzS (02)
(03)

9 (b)(iii): @24 33

o]

X8 1.0g» a® CuzS o CuS @Q@ es0a50 BEGOBH N1 0 N2 ©EE BEWBID

5Cu* + MnOs + 8H* — 5Cu?* + Mn* + 4H0
582 + 8MnOs + 24H* — 5S04 + 8Mn% + 12H.0

5Fe?* + MnOs + 8H* — Mn* + 5Fe* + 4H0

owe MNOs €8¢ =222 % 100.0 0.016

0.15

88w we Fe?* 98e = To05 X 35.0 0.005

@56 of MnOs” @8c = 22 X 35.0 xZ =001

WM
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B Como B e¢tine®@sind . Sees eCADES.

588w mc MnOs @8c =0.016 — 0.001 = 0.015 (02)
CusS 8 998m chosiw = (2 x63.5) + 32 = 159 (02)
CuS 8 ©gB» tmz3ds =63.5+32=955 - (02)
159n; + 95.5n, =1 (02)
Cu*®@gc = 2n

« 88ws0 mc MnOs @gc = 2m
5

SZ7egc= Ny + N2

S% w0 588w mwe MnOs @gc = 8(ni + Nny)
5

~ 5880 »c 8 MnOs @gc = 10ns + 8np

5
(10n4_+ 8no) mol =0.015 mol
5
10n; + 8n2=0.075 mol
(1) x8- (2)x95.5
1272 n—- 955 n1 =8-7.14

317n; =0.86 ~, ny= =3¢

+19 e CuS 0ge = 51 (02)
Cu2S &wsies =0.86 x 1599 (02)
CUzS dosio gSens =2 X 159 X 100% (02)

= 43% (03)
©0wsy: g0 8End 42- 4% B3 gorsl 8o 1. 9 (b)(iii): @2 33
9(b): @& 75

10. (@) vwn wqws gan 0B8R Dewiudd (Ti0,) e qes oo o8 Sducns “HecioBH BudBo”
883 8¢ KGO O v 6d.
(i) 0®® HwdBs wewy 95D O g8cds »® wowM.

08¢ (02)
ol (02)
Cl , | (02)
0 - (02)

10 (a) (i): c=eg 08

M
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8 oo B0 ©6etned®nsind Swess eCANBS.

(il) B8 gdeIDB nln Swiwdn wdnde ©BD Yelorens TiO2 Bdoogm FodBe yoolc et
Bedod iz,

BeEI8Swoenc

eom@ms 9o 8880 200 °C/ 300 °C © o= 86®
508G w» onis Bgeics 900 °C/ 950 °C o g5 88®
TiOz(s) + C(s) — Ti(s) + CO2(Q)

S:08a w» emis Bness 085 PeriBsd ks @8
Ti(s) + 2Clo(g) — TiCla(g)

e®]

(A) e (B) 588w 9530 ewssde w1

TiOa(s) + C(s) + 2Cl—> TiCla(g) + CO2(9) (06)
o DEnd pons g (02 x 3)

@R qeeds 90 em00, TiCls Big Bgess BB o3, ¢® TiCls €823
" S®. ) (02)
00z e 02 Homa B8O e iy © ¢d wsln 6 w3 Bde Que.

D3B3 03
TiCls, Oz 800 588w 23 m3®» Ti02 v BTO

TiCls(g) + O2(g) — TiOx(s) + 2Cl2(9) (03)
Cly 595 BecidBmdencd ©8n ed. (580Fncean @) (02)

0wm: 8 DO CRe YLme B8O e eweln nEPOWs gdes M.
10 (a) (ii): cxe 19

(i) TiO, &¢ ges g wgpsl 0, o8 O Qend age wBnos B8 egi.

838 B0 Be - B¥e, B0 ©1edd), DS gewd Db eces
e OUmmNE - DYenmneS oces.

SR 0 @SB - eRens wY (BMmece® OC O enes @@es.
©® On 800 UV Bdes ofn 80 ieude - ©@ oy 80 88:Ln® 5B
B8O greCes DR WIBHE.
B2® Qes QoS (02 x 3 = 06)
028 Qeas eew O wdmns B3 (02 x 3 = 06)

10 (a) (iii): e 12

M
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8 oo B e¢slmed®sind Cess eCADBE.

(iv) § Gozwed TiO, Bdegm nbesln e 2083 BBOD 98 wEm Aesiert 8, wydBc
@gr abaumn gEd wewsl moEis.

28cdn R O Be® H1Bw@d
83065303

®® PE®DIW

mozisen

O 0D

20® &80 guens

5000® B5Wed®

&eeds DEOMIDT e

3@ s (02 x 3 = 06)
ow©d
g o8femed en®Be giR0 edmns BEon uiS 8E€xJ.

10 (a) (iv): ceg 06

(v) oo (i) 8 Budos mg Bdnem §edfo eniBe c@e® wgy pumdsies’ ¢? ded BEnd
200 mTencs wduio.

@b. (02)

owis A38mcanede CO2 Beed, Dy enicsd 80 @d. (03)
10 (a) (v): e 05

10(a): @=®% 50

() 0Bm@s Odemeed 0nEde ergemdens divdmed wlbeviced cain® 50 g
BdEdwd eed o ofsldwd H8 wede g ecs O10 B g,
(i) w8moIs gibidens wmeds’ gewe Dxlon’ @y B enlenz’ L1l nistH.

B caddens’ gB8Rcme ©5(02) IR 8o» (eBw) Hig eviced (01) IR 8dm cdom
018 Dgz3 (01) @823 e @ @O Hex vabe cand® 80 (02)

10 (b) (i): ces 06

(ii) ©eSBewicn ¢aae® 850 R Bedn s wdeln vOgd wgenosim.
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