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B 8: KNO, + HCI — KCI + HNO, @3
2KNO, + 2HCI — 2KCI + NO, + NO + H,0O em}
3KNO, + 3HCI — 3KCI + HNOz+ 2NO + H,0 w3
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+
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G H
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A C
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(b) (1) von e’ ghSw snp@wesds J, K, Luw M8 9x5» ¢S30si».

@ CH,COCI CH,C=CMgBr . H'/H,0 " H, / Pd
HueBs AlCK, BaSO,/ =$8em@z
(B8 1) (gB8wd II)

0 (|3H ?H

II cC—

C\CH C\-—-—CH3 @/ \ CH;
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©/ C=C—CH, A
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J K L
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M
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(i) g88w 1,112 I 8 8o gBBw dbve o qEeds C18tneds enitevs Earlm.
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(03) (03)

/_\ (03) m oSO
( \ 3
H—OSO;H + eOSO3H |
—

CH3—C=—=CH, —— CH;—C—CH; + CH3;— C——CHj4

(03)
CH3 CH3 CHS
(03)
(15 marks)
oD DOs ¢ 8o wim. (03)
wt ©3 + Coso,H P
CHy—C=CH, ————— CH;—C—CH; + ——2—» CH;—C—CH,
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CH3 CH3 CH3
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B emO® — GOm0
gz eComO v BEno; suusis. (O 08 gdonwd em@ 150 8= cred.)
5. (a) ¥m @®Em ¢dc ved®we B (0.15 mol dm—3) s HCI (0.10 mol dm_3) and gn@wres oo Bdnd
=23 g8 b g cbenes ©1dnews’ 8¢ wom c& HCI gdesws (25.00 cm3) e EciEdnets
D AC 8Os B, 8ecdgos widnewsd Omnng @0 €. 25 °C 8 & (e »ed@ewns Sudm Humes
K,,1.00 x 107 mol dm™ 0®. 8cg® eSmees 25 °C 8 & 8¢ ndm GE.
(i) wed®w B Oy B8O esd 2;@@3@53 EErtdned8 o8 ¢ ¢demes8 pH eow vwmme mOBIH.

HCl ¢ooenedd pH e

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

(i) B 8 ¢wenewzs 10.00 em’ O e oy en®iwm YciEned8 a8 ¢deesd pH oo
CemE DOBD. gn@ism Scredned8 8 Dawd &HDidSen Demws ecs Hor »E
D18 ¢? ARed BERo swemm.

B godenews’ 10.00 cm? dm e sty pH eow

[H1  =0.1 moldm=3x25.00cm*—0.15 mol dm=3x 10.00 cm? (4+1)
35.00 cm3
=0.028 mol dm?
pH =1.5 (e®3 1.6) (4+1)
@201 68 e®s 8D D wEE eEe W ©IWIB (3)
0®8 0yletiBiman HEEOGB (3.g@®n a®E®) @S glow. (ews §BFwo
EIDE HEOG &o® BD.) (3)

@0 : H' 00 OH, O ®¢ 80 8D [wid HO108D 10188 »J g18»®
eadnties e @ e¢stm.

(iii) e ETsscd gwr 88 scHr gdes (AE HEO Omens 888K CmMB DSBI.

2O 8O VOO @dan 0eI® 580D

v = 0.1 mol dm=3x 25.00 cm? (4+1)
0.15 mol dm?
=16.66 cm? (16.67 cm? 6®3 88n0 O cr@&imwmd v@ems ¢
aos B8om »). (4+1)

(iv) e@non CEered e § ot ¢Ac »0end nos 10.00 cm’ s8&0 gn@ws BEind
Oy 0 CE an@is Scitned8 g eaess pH goe vemme osSH.
2O CEIPO C® Je®53 ey 10.00 cm? 3 Sy e oy pH evw
CRAE OB ¥ $ICBO Dewdme @d.

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

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

lcIo)

pOH = pK, + log (—[B[Z(::;)])

83005): IR gD ¢80 B CRE YLHHDS E@BIWISID.
D30 Y@rens @EEBB DS BO® @0 W8 cewEL»B e 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?)

_ 0.15mol dm~3x16.66 cm?
pOH - —log(l x 10 5) + log (0.15 mol dm=3x10.00 cm3) (4+1)
pOH=5.0+0.221 =5.221
pH=8.78 (e’ 8.7 e®) 8.9 @3 9) (4+1)
(v) @o» (iv) 8 ez@am”goé)escsa e3000Ss gD enns ece 8w »g M8 ¢? ORed B8RO svesis.
@0 W) B0 BB Fwod e HS . (3)
22)@0) SERIERD BE B @l BPDI eIWE VOB wH OB
053ediBwiens § »edu (830.@®n a®Ew) Bed. (3)
e300 H' 00 OH O™ e 80 8> §xd D080 10188 »J ar3»® edgben
CRE G eESIB.
(vi) & @207 CAD ¢AC O gen 88D sPr gREIm HEISNedS8 418 dgeses8 pH
000 eOHEOD gudt (@M@ dnw) B] BlVNHB (SOH. gt »HP ndstm, y-ges
®» pH w0 x-qrfec @5 Onn 05 CRD (AC 5O ves ubEnd ¢50zin. o ErBss
@esiy Orews’ ey WOIL. [w@mmn eFsew8 pH cow cemme B80 dciewmedisiny
@299.|
pH
9
? |
1
16.67 ode oBeme (cm®)
993 pH=1=3 s0enm pH=9 ¢ gwied w1 BOCE wiBs &858 (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 Got» Bmio e¢uitine®sind Cwess eCADGES.

(b) eBuben g@mes s C o D D1delB 0 vidnewsl voun ulzsam e Bup cdeasStun &

8¢ »o» cE.

otdemal : Con D ¢® clidns »dm ¢¢ ¢ Ao Bed e 0 sdpComdwd Beled
90 ¥8» & ofoSc wenfomiled #1880 ¢& mewead (L) Co D 8
®gc o B8ed€sl 0.3 v 0.7 20 HiFeenw »im ¢ dgend o Bdmw
2770 x 10° Pa 8.

oOeee Il: @@ ufxkeeass C o D cdned y@hea nidvess’ 8¢ »0 cE w@nBomd 8
8 oy ¢® mcwewsd (L)) Co D 8 98¢ oo B80S 0.6 20 0.4 20 SiFsemw
20 8. Agen8 o Bdmw 240 x 10 Pa .

(i) Do merwend C8 qrdn Bhow (Pr), 08 womtdn Dids BOmw (P

(&)
@gc wmeas (X)) eod «BAsile udndawn gumdess’ e¢zim.
@08 6dmoere en9Bm Jews Sesed ANED $8n B2 Budwur e 298, o8 Buless

a

). 0 58 &0 meisewnd

»® Baxsis.
Pc=xc P% (000 oo DD WO PO B R CRICLSD.) (5)
SE9CE Bw®c (4)
(i) Co D 8 esomneds Drds BOm oemmw mIsim.

o8 Fesemncs |
2.7x10%Pa =0.3P% +0.7 P% ---(1) (4+1)

8 Fesencs ||
2.4x10*Pa=0.6 P% +0.4P% --(2) (4+1)
(1)x2-(2)
P% =3.0x10*Pa (4+1)
P = (2.4 x 10* Pa— 0.4 x 3.0x10%Pa)/0.6

=2.0x 10*Pa (4+1)

(i) e8=uesa 1 8 Ddo mewwess (V), Co D 8 8gc v vamne mosim.
Do WERIsed ®YE I (s8meens |, V)

X&, = 0.3x2.0x10* Pa (1+41)
2.7x10*Pa

=0.2 (63 0.22 @3 2/9) (1+1)

X&p, = 1- 0.2 (1+41)

=0.8 (e®3 0.78 or 7/9) (1+1)

(iv) e8eee I 8 s mewes8 (V), Coo D 8 08¢ »o omne @ozin.

Doy WERIBEE OYERHI® (s8msenc I, V)

X8y = 0.6 x 2.0x10* Pa (1+1)
2.4 x 10*Pa

=0.5 (1+1)

Xgn,u =1-0.5 (1+1)

=0.5 (1+1)
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B Got» Bmio e¢uitine®sind

Cwess eCADGES.

(v) Bup cdestoeud g8s ¢ BOm-t.¢8 »w edvmn qun uideea ogend ¢ » Dy

wEede (L, Ly, Vi eo V) ) g8 o0 g€ B0 (5053,

Bome (Pa)

o]

=
[}

100%: C 0. 3 0.3

®YE HIO®

L=¢®, V= D0

20w : C8 e ®Ivs 801¢d Eadd ey W0, & gmd HBO108D »e3dds g1g grm»® &

00 CrRe G egD.

s 0 B0® (@Das BSGmOEE gcog T ©8mO)

PO e PO e B8®

eba0d 0 e (BO10E BLmOEE) 05 oB® v gdwim 6@
023 O gedred wORE»D @B WEIB »wEI OH®

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 9208 ©00e® 8800 83©

000D : CEGHSO B500S WERIS BOWD BEYI CREH ENCIOD.

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

(2)
(2)
(2)
(2)
(2)
(2)

5(b):@2gn 75
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B Got» Bmio e¢uitine®sind Cwess eCADGES.

6. (@) R8> gmws (org-1) wo dew (aq) OBeom 8y e200n and €D BneEw vddBws ecd.

[XJorg-l

T cdeoedd org-1 m dcw qoc X 8 dmdBe eqw Soo scgeams, Ky = X =4.005.
aq

org-1 8 100.00 cm’ 29 & 100.00 cm” 680q sdoBemd X 8 0.50 mol goseses smg @0 2.

8¢0Be T cdeasded ¢ a@nBombad OeiR0 o u8» L
(i) org-1 8 X 8 eoxdeencs wenme m3=8m.

[X]org-]_ @‘%5303 258@

[X]org—l
Kp=——"—=140
P [Xlag
V =800 ,x= &G meised ©5C g®rencs
0.5 mol—x
Kp =—F— =40 (09co8s medac ©¢®mr CRe en@m) (4+1)
74
x = 0.1mol (4+1)
0.4 mol R
[x]org-1 = Tooxi0=3ams = 40 moldm 3 (4+1)
(ii) dcew8 X 8 wiricens oamne DO,
_ 0.1 mol - 3
[*lag = Tgxao=agm= = 1-0 mol 4 (4+1)
6(a): @47 20

(b) Y ecewion SGe mesesd wdand 608 0. “8u meiwed & X o Y 88w o6 Z wed.
Y o0 Z 83® org-1 o dee g0 X 8 Dm&dBud Acesies’ mo.
org-1 @0 dew g@ Bt o0 ed&hus wice cE guioy X 8 880 yénens @@® ¢Bmcis
oddB pe Oxdm Y, BédB =eREHNDED ScBP0 9B »8m cE @9 Bmeis vdABde
EBc mEesd Y onn S8ec®s vy, X 9 Y g0 88w newesd 8cn uB8w@ed gi16®snm
Repode 98» cf T cdeasioed & 8¢ mom ¢ 000 ulfsadc §Bdc Dpedd qed.

oo o0 | O35 DO G u8Bwed8
wlbees | dcw 638@:)5) org-1 :sf@aa C¢ «wdyoem w®yoe @I0®w
Qo (em’) (cm) X g@&rers Y y@rec @@maé‘gw
(mol) (mol) (mol dm "~ s )
-6
| 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 0.02 400 x 10

588108 X o Y opddaeust evg BEeOBS m o ned. T cdmded & hBwed8 oo

Beme k P,

(i) 8w mewew8 X o Y 8 wisices BEe0EsS [X]aq 0 [Y]aq ecs & gi5m®, 58810 g

Bao gmIemE IX]aq, lY]aq m, n k ¢1e8s3 Busto.
Bemd = k [X]74 [Y]

n

aq ©®3

At

~AlXlag _

—A[Y],
kX Y], el —2es — ppxpm [v]n,

At

(10)
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(i) O O efFvemed 8w mDEwen® X 8 0i®on wilcens vamme DOBID.

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

(Xlaq 5 X Vgq
8 Fesencs [X]ag/mol dm™
1 0.1 (4)
2 0.2 (4)
3 1.0 (4)

(iii) ©23 O3 eldsamed S8w DEwend Y 8 ¢0®wm usicens ©amma ozdm.

Do D0 ¢ § Y(mol) g@iene ny ¢, S8s mEsend 8@ [Y]ig ¢ @O 8,

_y
[Y]aq - Vaq
e38rSesemcs [Y]ag/mol dm?3
1 0.2 (4)
2 0.4 (4)
3 0.4 (4)

(iv) X Y gxnediewnsl y88ci008 et BEORS m v n veme mdsim.

2.00 x 10® mol dm3s? =k (0.1 mol dm3)"(0.2 mol dm?3)" -—-(1) (10 +2)
1.60 x 10° mol dm3s? =k (0.2 mol dm3)™ (0.4 mol dm?3)" -—(2) (10 +2)
4,00 x 10 mol dm3st =k (1.0 mol dm?3)™ (0.4 mol dm?)" --(3) (10 +2)

eng M ewd®
(2)/(3) =8

1.60 x 10° moeldm>s?* = k(0.2 moldm>)" {04-moldm>)® (5)
4.00 x 10 meldm3s™ k (1.0 metdm®)" {0-4-moldm3)"

0.04 =(0.2)™
m=2 (4+1)

eng N ewd®

(3)/(1) =

4.00 x 10 mekdm>s? = k (1.0 mekdm>®)™ (0.4 moldm™)" (5)
2.00 x 10°° motdm>s™ k(0.1 motdm™)" (0.2 metdm™)"

200 = 102 (2)"

n=1 (4+1)
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B Got» Bmio e¢uitine®sind Cwess eCADGES.

(v) 888cied8 Begon Boms ©0emmS 0z535.

(vi)

(o)

Bem Buvs
(1) @B=3
k =2.00 x 10°® mol dm3s* (4+1)
(0.1 mol dm?3)2 (0.2 mol dm3)!
=1.0x 103 mol?dm®s? (4+1)

om & g8 S e ©I8n 0 y88wIed8 Remds O clemdes8 EL®
edseme 808 sew wliSeeamcs ocy® »d gw.

58 8wied8 Bgmibe O cE¥aHStes8 AcHI® sglsume B8O ©C¥ @@ olFverc
868 ¢? BRed BERC vmesim.

£3¢83 ©@20eD. (2)

BD® LoQREDDB BB O Gy OB (3)
6(b): @8y 105

org-2 2098 O 0 BEw ¢ ONemd g e0dm g¢nd e eddBod eicd. org-2 8
100.00 cm’ w9 dee 100.00 em’ eDoq vddBwm»0 X (0.20 mol) ¢nn »d T cdeastced
2OnEomndud SeBP0 o u8» & gutvg Y (0.01 mol) 48c mEisnd dnnmd gB8weds
@5® Bevrde @8> & org-2 8 Y ¢dr evwed. X v Y and £Gu meivesd 8
5880008 g168on Buowda 640 X 107 moldm ™ s ' 85 etz ce

X1,
org-2 » gew eod X 8 OndBc wgm S9ie eBe@enmn m;;gz@%mca Yol 1o
aqg
[X]org.2 wy org-2 mewes8 X 8 snsiecec ed.
BE 00 SBw ®dsed & e 0. Y@Bew Ky Bemn edmes @0ed. (5)
Beood =k [X]gq [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 = 8.0 x 102 mol dm™ (4+1)
0.2 mol -3
_ [X]m,g_2 _ (m— 0.08 moldm )
kp = Xlag 0.08 mol dm=3 (4+1)
Kp =24 (4+1)
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7.

B Got» Bmio e¢uitine®sind Cwess eCADGES.

6. (c) weo BwcEs 88nd

0.2 mol—x.

( )
Kp = —oigm (4+1)

X
(0.1 dm3)

0.2 mol
X =
Kp+1

0.2 mol

_ (Kp+1) __ 2 _
[X]aq = 01de3 = oD mol dm™3 (4+1)

Beyond = k XTI, [Y]%,

6.4x10"moldm™3s"1=1 x 1073 moldm™3s7! (Zznkfz—fln)lﬂ)z (0.1 mol dm™3) (4+1)
2
64x 107" = (KDZ+1) (4+1)
Kp = 24 (4+1)
6(c):@x4n 25

(@) M ecivned enetime 56@”5_@ S0 eede B Qi S

©¢0) Giew8 ¢80 @18 81089 ©10n ndd GE.

Rap G1cos wBpess’ 8855y 10 e O

ne d¢pdPedems 8y »nd» i 9 01O) R@

mic sdheo el A ondsed menidewd Cu > ' M

31.75 mg edmesiods £:08@e8 8¢ § g0, B emieed A enden —> [ e B emdesa

meniDend 147.60 mg €nside DB 8¢ 4 4

8. (ede A s B 8¢ deo Sggsftbedena éCe CuSO, &€= M,(SO)),

B 8¢ 0290 A0 conCume DOTiE.)
(i) Aesn Bes 8 endsed arenite oo menide (@,@,@,@ Gom 3BYWICEBSI) WEBNDTID

A - emdsc
1 = areitds (5)
2 = e (5)
B - emisc
3 = gre¥®w (5)
4 = memie (5)

(i) & o endsed O 0 gecsediDecd 8¢ alid EB8ww Bw ¢ESosim.
Qe §BFwo A

A emdss 1 geeEelitds Cu(s) = Cu*(aq) + 2e (6)
A emdss 2 geEEeliRm Cu*(aq) + 2e = Cu(s) (6)
B ewdscs 3 geemelditds M(s) > M3*(aq) + 3e (6)
B emdscs 4 gecmelidws M3*(aq) +3e > M(s) (6)

0002 : eI HBHO BCHS3 DG GRO.
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(i) BeysODedcme gy 00D BS® ¢ Buo VKD OBHS DIBIB.

cDenw § Cu(s) y@encs =31.75x103g
©® wewr @Deas Grediomes =2 x 96500 c mol? x31.75x103g =ix 10x 60 s

63.5 g mol* (141)+(1+1)+(1+1)+(1+1)
BOOE BenBBewi®Rws (5)
B BDedemode Do »e 10D =i=0.16 A (4+1)

7(a) (iii) sem 8ods 88x0

(1+1)
_ 31.75x10°3% g

oy 3ess § Cu g®@iencs 6359 mol-t (141)

= 0.5 x 10 mol

801 § @edines Y@iena = 0.5x10% x 2 mol B edB8ewei®Ro temo (5)
= 103 mol
=102 mol x 96500 C mol? (1+1)
=96.5C

[Alles3) = 265¢ (1+1)

10 X60 s

=0.16 A (4+1)

(iv) M eclves8 wmedsSe sd@ign #muide oommns ndsim.

B ewised 4 gecediNe @5 M msies 80 ewneds’ e O18ed.
3 § M g@iens =147.6 x 10° g /W

M8 ez so@iggm Bdnside =W

@® wewr @Des Gediem g®ens=3 x 96500 c mol™* x 147.6 x 10° g =0.16 Ax 600 s

W (1+1)+(1+1)+(1+1)
B0 0B Bewni®Ses (5)
W =445.1 g mol?! (1+1)
7(a) (iv) sco dods 88xo (1)
®c Be aredisen 5@ ©8@i e .
M mol x 3 = Cu mol x 2
(1+1) (1+1)
147.6 x 1073 g x3mol _ 31.75x 1073 g X2 mol
> = 63.5 g mol 1 B8 20008Beni®Bws ese®o (5)
(1+1)
VWV = 147:6 X 3 X635 g mol
31.75 X2
= 442.8 g mol? (1+1)
7(a) (iv) ee®) dads 88x0 (1)
S § M g@rencs = o @g?l ef)o@dias% ©®@encs [ 3
= 103 mol BNGR BenBBexi®Be eewo (5)
(1+:_l;
M8 ©88m wnsiacs = W30 4
- mol (1+1)
=147.6 x 3 g mol?
= 442.8 g molt (1+1)

e300 : Cu 8 e 0@Ieq BSB3NG 01 MTed Bwms 6w B® soesnn:zs e®d oS
2080 20, 8 20BES} e®] e Geeds’ 880 ©uw g & axd eyt e
BGEIBXS DIBIB).

7(2):Q4q 75
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B Got» Bmio e¢uitine®sind Cwess eCADGES.

by () A,Bo Ceoon scesio e8. 8010 ¢donle dx88us aim. O 28 soeuivesd Bom DO®
eces oy acmad weon B go. sweclode gan gy dned (BEeoEx emed):
NiCl,H,,N,, Nil,H,(N,O, = NiCl, H,,N,0,.
soewlndc S8y ¢Pes Pb(CH3COO)2(aq) 2@ B8:® me B0 ciag Nue con & go.

e300EING Pb(CH,;CO0),(aq)
A ca Scesd ¢Des D gy s gdedons
B adfeduws e
C can Scect ¢dams O o o8 qdsieduws

I. A,Beox C8 om» ecsio.

A: [NI(NH3)3(H20)3]C|2 o)) [NI(HzO)a(NHs)a]Clz (06)
B: [Ni(NH3)4Cl2] 6®j [NiCl2(NH3)4] (06)
C: [Ni(NH3)4(H20)2]l2 6] [Ni(H20)2(NHz)4]l2 (06)

©0® : H.0 @d®0 OH: ewxlu ©18s

II. Pb(CH,CO0),(aq) e®® eoenic B8u® e 50 ety giuednde deadn gp Eezin.

(L@, oewdons 0 EBmICHE 8w BDOHID)

A Pb(CHsCOO0), es@® PbCl> | (03)
C Pb(CH:COO0O), s®® Pbl> | (03)

. gum & &8 sceciede ecly audw v ton 8 eon®B gronenes/grenem Bed
28, 89 &3 O erNomE PO e dmadn sifeds 38 BiSemas ¢
e00 8¢S DOBID.

(i@ 28 8= ec¢ym ca» ulide @8 syl ofeds embo gr ©.)

Cl AgNO:s. o O OB, (03)
2¢ adeduwns wred. O mEy NHiOH 8 sed. (03)
I AgNOs. ¢Denes O OB, (03)
D 00 gdednns e. Oa 53¢ NHiOH 8 s exned. (03)
e®]
CHClz e80Gswid o Clz 2wmd O »osis. (03)
DEEB EENEDBID.
CHClz e300 ¢® @00 @d. (03)
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B Got» Bmio e¢uitine®sind

Cwess eCADGES.

(ii) M 0o3m8s ecive 38c @sed & D5e6ds P wdbe qums 3068, ©@O [M(HZO)HIm+ 30029

deneBm goe g. oo von & #8 gBEwdco vims @d.

P
B8 NHV X@w{g HCI
Q R
(emg oD edfedow) (2® LB L)
o0 NH3l

S
(g BE oS &)

1. M ecins vepnosis. P edlbes gomned M 8 @x58ndes gDt

Ni, +2 ew3  Ni#
1. P el gomest M B gecsediBn doniwe e¢uin.
1s22522p®3s23p°3d?®
III. n» m8 goces’ e¢sis.
n==6 m=2
IV. P8 £5088c e¢sim.

2Z0E®

V. QR &0 S8 950 o¢i».

Q:  Ni(OH).
R:  [NiCly?

S: [Ni(NH3)e]*

VL. P-,'R e S el guemasi® [UPAC 0@ e¢sio.

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

Cla )

(06 + 03)

(03)

(03 + 03)

(03)

(03)
(03)

(03)

(03)
(03)

(03)

7(b):-@men 75
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C 606 — COm -
_gc:fm ecomd e BE8xpd; wcwvf{). Ed 752.’3 yEmwo Mm@ 150 823 ¢1ed.)

8. (@) CH;CO,CH; 60 maBm qid®em ¢dne dnews oo 88micn deews ci8dned ¢ &8
g0y w@ens ewigy 0R8, BamO (7) et Budd .00 8 B3 ©om BCHSS ewiOw
sedeCeans nires’ emedyd ewdmm.

C,H,C=CHC H, O OB EGIBHIRD
CH,CH, PCl, Mg/Bug 3ot H'/H,0, LiAlH,, ezl H,S0,
. (06) (06) (06) (06)
1. LIAIH
8 (a) CgH5CO,CH, ! - CgH5CH,OH __PCh CgHsCH,CI
2. H*/H,0 (03)
(06)
1. CeHsCH,MgCI (06) Mg/ dry ether
2. H*/H,O (03)
(06)
CsH5CH2MgC|
OH (06) (06)
| conc. H,SO
CeHsC-CH,CgHs o S > CgHsC=CHCgHs
I €a I
CH,Cg¢H CH,CgH
2ULgls 2LgHs (cre 60)
8(a) esce0s BroEes 88na (1)
03 03 02) (06)
O o WELT. 4 vy .. ..
C6H5COZCH3 _— CGHSCOZH 2 H+/H2O (01) 6r15 2
l PCl; (06)
1. C6H5CH2MQCI (06)

2. H'/H,0 (03) CgHsCH,Cl  (06)
06) (06) (06)
?H ( conc. H,SO, lMg/ dry ether
C5H5C'CH2C5H5 W C6H5C|:=CHC6H5
éH2C6H5 CH2C6H5 C6H5CH2MQCI (06)
(cmea 60)
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B Got» Bmio e¢uitine®sind Cwess eCADGES.

8(a) ese®o B3 88x0 (1)

(03) (03) _ (02) (06)
CaHCOCH, —HH0, o pcon —— A o o CH,OH
6t15 2 3 6' 15 2 2 H+/H20 (01) 615 2
lPCI3 (01) l PCl3 (08)
CgHsCOCI (01) CgHsCH,CI  (06)
1. CGHSCH2MQC| (06) (06)
2. H*/H,0 (01) Mg/ dry ether
<|>H CeHsCH,MgCl(086)
C6H5C"CH206H5 (06)
|
CH,CgHs
conc. H,SO, (06)
(heat)
CSH5C=CHCGH5
(IZHQCBHS (Cne 60)

e0®® : 1. 86006 7 @0 D) 858 @ngy SODGB 6MDOBD.

2. Gef) 3B 6O BT 68 LIAIH, 60m 585800 &6 oo
5ebBedecn 588r) e®9® 588 @ Brdo 6@t 6MERDSD.

8(a): @247 60
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() vom egps O3 O Liobnme YPOBO (3) MND Budd e300 018D B, 8¢ mdfer? emeded

@eszs'iuzﬂm
Br CH,CH,
§ ¢ v o—@&
CH,
cl
(06) (06)
+
§ Cl
(06) NaCT) (0g) ¢ (06)
NaNO2 CucCl FeBrj
HCI Bry
0-5°C
Br
8(b) (i) esezr BEes B88mo (cme 30)
(06) (06)
Jy(CI) Br
(06) el (06) (06)
NaN02 CuBr FeC|3
HCI
0-5°C
(c=e 30)
(i) (06) (06)
(06) COCH5 ) COCH, e CH,CH,
_CH;cocl CH,CI Zn( Hg
(Anh.) AICI, (Anh.) AICI,
(cmeg 30)
8 (b) (ii) esgr BGEes 88m0
(i) (06) (06)
(06) CHO (06) CHO (06) CH,
corHel C,HsCl Zn(Hg)
(Anh. )AICI3 (Anh.) AICI - CHHC' .
2 3 2 3
(cmes 30)
8(b): @&y 60
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(c) oD e’ YBBwWD O¢ e cah ed.

C,H O™
CH,CH,CH,Br

(i) Oc ecen8 Dy EBustm.
(i) o®® oG e¢m 9180 wcyn wrlges Gusim.

(i) ac CH3;CH,CH,-OC,Hs CH;CH=CH, (05 + 05)
(04)
(04 o
OC,H
(i) CHBCHZCHZ—éBr 255 > CHaCHoCH,—OC,Hs
(04)

CH;CH—CH,—Br —M CH;CH=CH,
|L\/“(M)

N O0C,H;

(04) (cmeg 20)

8(c):@=en 30

9. (a) X$0emeud eciy 32105 0008 ¢Qog ©0. 608 miss Vg0 B B¢ Lon 6858 8¢ mom
C&

SOu5@d SOeenc
X 8 npth emden0 oz HC 8 i c& eoBedews cxndp.
eon @ 8 crean ¢0ew €S H,S Acoe 0 ¢ | ¢ B sbdedew:s P)

P, oom 0058 mom ¢ H,S 905 880 egmm eucm
20D, 88¢ =3, NH,Cl /NH,OH ¢z nom 8.

P, o0 0058 w0 esdmnw nEss H,S @acow oom cE. | ag vwoB ededuc:s P3)

P; 000 00x3 mom c& H,S o 880 eqwr esoma )
508, 883 =0, (NH,),CO, &= e c&. 86 C1i gbdedon ®)

emg u1oS ededewns (Pz)

© e 0|9

P, P,, Py P, qofede eqo own ogwsd obmes 8 mom c&.

godedon obaend [Slel 1 15w
P can® oxwm HNO,; 8 P, c0e5c o0 81850 el | n¢ BE oo ¢demas
! NH,OH 823 »5» 8. (1 o)

* P, 0 9850 nmm NaOH o =0, vgd H)0,| m» @08 ¢oesms

o3 md» 8. (2 c0enw)
2 * 2 00 vy H,S0, 93 mom c2. BE LB b ennrs
(3 cOeHw)
* mm» HC 8 P, ¢d&w »3 nmm NaOH| gg o198 gdfedess:: ()

P, DOPecs’ &3 wom cE.

* omm NaOH 63 880 nogoon 8¢ mdm 8. | qdbes gdenus 0@z P cdenc Sc.
(4 coaw)

eozde HCl 8 P, coene =0, owsd 80 «ffedd | oethd-dp qdes
DB I L.
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(i) X goemecd oy m0ws 800 negxnosis. (eds gdes aim.)

Cu*, Cret,  Zn*, Ca* (@247 05 x 4 =20)

@ii) Py, Py, P;, P, es0 P, g0deds e 1,2,3 v 4 g0MOE Sleamcsio edndn dewdim Beds

DEBNOLIB.

(@ Sers B> ggp) @ Bwss».)

P CuS

P, Cr(OH)s

Ps: ZnS

Pa: CaCOs

Ps: Zn(OH): (@22 06 x 5 =30)
codencs 11 [Cu(NHa)a]?* (07)
coDencs 2: Na,CrO4 e®  CrOs* (06)
c0Dencs 3: NazCr.0~ e®] Cr,0+ (06)
coDencs 4 Na»ZnO- e  ZnOy> &} (06)

Na.Zn(OH)s e®3  [Zn(OH)4*

9(a): e 75

(b) Y 8¢ e:®scecs SO s SO* e» NO; 195 8o @8, d@ eloped 80g CNGED
3 4 3
L3Ot BdeCums B8O wowm vnp §xBEede B¢ ndm @&

S8Eede 1

Y en®ecec8 25.00 cm‘;a. 218y0, oy Ball, goees meodsd o5 non ¢ grles,
o Omedesd, nIn o o8n HiYds DS v B0 »OB» evd, mEHIS,
91850, oy HCI &8 »0m c& ¢oame 885y 108 na ©10 csin 8 ghfedsw aig®
deeus onie Sen dnics cedm ndt 105 °C 2 cton Buegn 8 edfedued dnzmidae
0.174 g Be. c18q codmw J;i8cd Bdecusme o oA ozlon cE. (BNSEedg 3 VeSS,

B08ge0g 2

Y e®sces8 25.00 cm3€). 818g0, e HySO, ©0 988man 5% KIO, ¢ve ¢ mom c8.
Bdow ¢Same ocs 93m @08z 0.020 mol dm™ Na,§,0; goemes w0, 8o g 1, 9=5e8s
sp@ene n0m cf o8 8 NaS,0, s8e® 2000 cm’ de. (@00 SxBeveed § SO

g0 Dgewcwd 80 exwd, odedd guxm (SOﬁ‘)’oDEJO dB8mdenn e® @@ comcdume
DOBI.)

BBgede 3

BBEedeg 1 8 cr@en eudnw, mnz NaOH s80 ¢elxn ¢, &wd 91853 Al n8 » mzym NaOH
o oo @& (Bes o nd, ¥ 8 Dig®, 0.11 mol dm™ HCI ¢0erem 20.00 cm” 88100
5®reODO D B8 I0m 8 YBHwIR ©dylies S0 08 v vl mnd» 2 =
8 D1g® o 88w 8S8e@x vy @888 48 HCI, 0.10 mol dm™ NaOH cPeHws @0 e8¢
Debxdd chams eces ©Bn D8 en®isne ©d» & edes 8 NaOH e85 10.00 em'’ Bes,

(i) BNBEeOE 1,213 8 Bgdx uBBwr swew 9fn qudn/gusn emwdn 6udndes Gaxim.
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() () BxB8Gedg |
SOs* + BaCl, — BaSOs |+ 2CI e®3 Ba? + SOs* — BaSOs;| (02)
SO + BaCl, — BaSO. |+ 2CI e®3 Ba?*+ SO.* — BaSO.| (02)

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

BaSO, ecids 68.

Bx8Redeg 2

2107 + 12H" +10e — Iy + 6H0 (02)

5(S0Osz* + H0 —  SOs& + 2H' + 2e) (02)

21057 + 5S03*+ 2H* — |, + 5S04+ + H0 (03)
6®3

2107 + 12H" +10e — Iz + 6H0 (02)

5(SO, + 2H.0 — SO4& + 4H" + 2e) (02)

21057 + 5S0; + 4H,O0 — I, + 5S04 + 8H* (03)

b + 2 —» 2I (02)

2S,05% — S406> + 2e (02)

o + 2S,05* — 840" + 2I (03)

@530, 5S05% = 2S,03% e®} 5S0, = 25,032 & SO, = S04 (02)

§cx0BEo0E 3

3NOy + 8Al + 5OH +2H,0 — B8AIO; + 3NHs (02)
NHs + HCl  — NH.CI (02)
HCI + NaOH — NaCl + H.0 (02)

(i) Y & e0®sced SOg_, SOi_ e NOJ esiges (mol dmd) REenw m3=35.
(Ba=137, S=32; O=16)

Bw8Bede | — SO Sbencs B8®

BaSO4 @39E» ez’ =137+ 32 + 64 = 233 (02)

BaSO04 8 el =0.174 g

@R BaS04 09 ve» = % (02)

2®Re30 SO4% ©9c ven> = % =747 x 1074 (02)
-4

esscencs SO = 24719 % 1000 (02)

25

0.029 (0.03) mol dm-® (03 + 01)
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Bx088ede 2 — S03% BBens S8®

0.02

S,0:* @9c v = To0g X 20 (02)
O@Bes SOz* O vew> = % X 20 X > (02)
esosdcencs SO = 202y o0 x 2 x 120 (02)
1000 2 25
= 0.04 mol dm? (03 + 01)
Bo8Redeg 3 — NO3y SBenw S8®
_ 011
HCl @g¢c o = Too0 % 20 (02)
- 010
NaOH ®3c voenm = To00 % 10 (02)
NaOH o HCl 1: 1 ®8c anosimens’ gB8w@ m0m 530
_ 011 0.10
NHs ©3@® g88x »e HCl @9c o= Toog X 20 — 555 %10 (02)
-1 - L2
= 500 22-1)= 7500 (02)
1.2
©®Fes0, NHz @9 oenm o (02)
O®Res, NO3 @Y ver = %so (02)
- _ 12 _ 1000
ess3gencs NO3 0 X oo (02)
= 0.048 mol dm= (03 + 01)

(iii)) BNBEOE 2 10 I 8 gr@remdc & Bideemw ng viB O Bobwe egxiv.

(@ BdeCuensd W Bw HB D8 gum Y endoced o8 3D comcEsme ndzim.)

(cre 75
FwoBRedg 2: BE — adben od. (03)
FwoBRedg 3: on — »® (03)
9(b): eme 75
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10. (a)

G
F +—— |
T(g) + H,0(8) & Q + O,(®)

| - ¢0/88>

Mg(s)

09 BoBe (Dow Process) ewier 0B8 S1d3BBw® ecive (Mg) Bdegma B850 quo &3 af
0188 00vBS cein® b,

0188 0w On ep»d § vun ESedn YEBHOCEO BERT wueTIm.
(i) goo®mm ¢drws A nemnozis.

e Beo / IO0BI dencs (03)

(i) B,C,D,E,F & G 8 ceseuid noosion S50 von qtedn ciltdneds’ vemesis.

D88mdens, Des BBO, e Dedidne, Bingdbeders, LBmones YBOSnde,

edrlednens
B: w0 Bewisnre
C: aDedes
D: cDenw B8®
E: D088 encs
F: BeysS SDedema
G: B0 9B woens S8® (02 x 6 = &y 12)

(iii) B 8 980 m0» JeiwSn S.enioe Hgmesim.

CaCOs e® yeaod (03)
(iv) P,Q,R e T SeansBed Seds ngsnasis.

P: Mg(OH):

Q HCI

R: MgCl.

T Cl, (02 x 4 = g 8)
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) B,C,D 2 Fog 8¢dr S8 scw nfn denadn wdndea/qbd gB8w eqsiv.
(@ ab0 sB8wm B8e® € goe gludsl8 greniiia ® mEemiia g Ts.)

B: CaCO; —2 _, CaO + CO: (02)
©0®D : O BV e DD ERSY HODB DOSD.

C: CaO + H0 —> Ca(OH): (02)
Ca(OH)2 ——» Ca* + 20H (02)
Mg® + 20H° ——» Mg(OH). (02)
e®]
CaO + H,0O ——» Ca?* + 20H (04)
Mg2* + 20H ———» Mg(OH). (02)
e®]
CaO + HO + Mg* —— Mg(OH), +Ca? (06)
D: Mg(OH), + 2HCI ——> MgCl; + 2H,0 (02)
F: Anode — (C) 2CI (D/(agq) — Clx(g) + 2e (02 + 02)
Cathode — (Fe)  Mg?(l) (ag) + 2e — Mg(l) (02 + 02)

000D : gHR) 88X BEeM ER SeYNe SO0 IS IO BV @med.

(vi) G 8 8cdr» g88wmed Diieuind ecns’ adsin.
e®8C I sBOE»Iww / o8 i ¢ od. (03)

O @dm® Daewsy D8 WS (03)

10(a): =gy 50
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(b) (i) oo 230 oS E&ITD weoTID.

OC g DEII0
Bomdes oo Digednden
[SIIhtobale)

2a85@53me

333D eEHS

1. oo ¢St g ob®iin ©u® ewife cmEddd ¢wn d. 9258 28 wl@sime g8
e0iBe €e®B00 qum O Diyde SeeSn Dede VEIOBID.

OG a@Qdr @100 — CO2

Bowden 1 Doy w8mden »U@s» — CFC e®) HFC e®3 HCFC
goowme — CO2

23B8m0®z3ms — NoO , CHy

B30 9z — CHy
(03 x 5=@gwn4 15)

1. 00dBe caix®80 Swm gBda MBS DBI eqr%H Besbisres o ©cwzsl 0.

* 9yg 000 gug W®

o 288E0 ¥ ©@01NeRS B B

o a® BeCRDER ¢O1€H ®ORC BN RO

o a® yelnde dbsismm s ¢ld® (cdre BE®)

* ©o® BRED GYg dEw e B©
o ® BeldndeD 8dn Olwsmmes Bd®
(@@ np»O) (03 x 3 = Exgn 09)

(i) goo (i) 8 € g8 ol eneds’
I. g0@ SesasSied Q82000

BDID B

II. ¢®c 9180c0

OC @@ AERIOIC B9 GDIDHS

Ill. gewisessd
2 O G BEBTHE/ DI VETNEBID.

28 DB@IIHE D9 BED 30EBE

(02 x 5 = =g 10)
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(iii) & Eced dimwnms RO o¥dneds’ dc deBwu Jmme BIEO ©Idn O» BEINOE
eufen gede porined mBe 018 ¢ 808 qPvg Acm ¢ @@ Fudled § deddgo
eBwdnn 8 Ocmed gde cdeddmncs 880 dembumn coedc (NaCl, CaCl,, NaBr)
Bu® gqoq Buoidnm crel.
e®® hen euled yedn bl BEwd #CO® odpeds’ wkgd®

I. Bce®0 c=5on
II. 9ce1@0 e @O
Sc SO HB8B sovn (Eedn BB et Vi, Bed ewich VBOL ey emdews’
ecsin.
% oD ends c18end:
pH, eszdoyemmnd, g8emnd, 18 @88dss

I RESO0 EBOD B8CIBS

232535 (02)

o 20 BIBCenG D1Ped. DO B3NGB D1Eed. (02)

1] REBI®0 e SCIBS

PH, &08Em00, 8s § @333 ®oencs (02 + 02 + 02)

° 000 D& SEDDedcmu eed. ¥BS pH gos emedd
RDEE0e3083.

® ©ODIEAS DN 9N PHE ©D. DO B e @wD IDEDID
g8 B8O0 ¢ ezned.
* 000 cOen 02 8O BFwWr ©OE.
(02 x 3 = @y 6)

10(b): @=#n 50

(c) soB sens’ yE» eedd Buc Budwiems On s¢»® 8.
(i) eedd Becd Beegmned & ©8n Om g8cds ©gnzsl ndsim.

DD oG/ ®1 G (990 emE D(B) w®

CH30H / e®@»e53E | CoHsOH [ &memdE / eiGeomenic / ROH (05 + 05)

(i) ©® O O qEcPred B LD T Bewion gE gOESNOSE »® DIED.
DO oG - 98BEecBE (05)

(iii) e dewmnoided & eedd Bud BYurmad cdeddns dacws’ ewig ©F) CAD JerSm
scewioed @ tgwsl »IIm.

©eitn® »Beiresid (NaOH) / @00:80:® »ieiinstesid (KOH) (05)
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(iv) @um (ii) emdets ecnsl e SwIeSn s.ewio 985 0 eedd BuE scdeCuers ewsided
E» JenuSm ed®moeamns egsim.

0
CH (@] ICI R (|-|)
2 3CH,OH IR— C— O——CH,
0 (biodiesel)
I e®}
CH 0 C R + e "
3C,HsOH
l CH,—OH
CH2—O—ﬁ—R 6®]
0 3ROH CH——OH
(triglyceride)
CH,—OH
(glycerol)
(20)

e0®» :

1. Re®md0 Ri1, R2, R3 @cds wp. 980 & ¢ e8mdens o 8a gme.

2. 8> ©®mcerns wewI e 20 8. dniean PE® B O e/ EBGwwsO
CRE 04 & NBS3 A e¢siv.

3. C2H50H @90 ROH e®@® 88300 s0€ns 880 cred.

(v) cBegdme 01850 ewie) onems 8eda viB and EBSwds 68 8¢ 80 vEINOSID.

EBDoen §BPsD 6@ di Tund BB® (05)
dce : - o3 (R-COO Na’) (05)

10(c): @=#y 50
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