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

@0 : H' 00 OH, O ®¢ 80 8D [wid 51080 10188 »J g18»®
ednbies e @ e¢sSm.

(iii) @m0 EPeswsd g B8 W gdas AR VSO D ewmens 8810 VerB DSBIH.

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@mon CEessd e § oy AC vu®ewd 0= 10.00 cm’ 8@z 8@ BE0edpDO
O 20 & M@ EEIRed8 ¢ ¢Oeamers pH goo veme ozim.

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(a(g;)])

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?)

_ _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=8.78 (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 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) O 207 CA® (AC HE® 1den 881 ©BO® gX® I BERISRED8 418 8gerewn® pH
20E OO ¢udt (@n@ism W) B9 BOPHBE PO, e »H® OB, y-gren
®» pH 09 x-gfec @5 O 02 CRD (AC HEO (D 88D ¢SO, O CBLG
@353y DREevs e WOBID. (@ eEsewsd pH gow veme 880 dEietnedisny
e0e8d.| ’
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) 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 B R CRICLSD.) (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
2.4x10*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

=2.0x 10% Pa (4+1)

(iii) =8Pvesn I 8 Dode meiwess (V), Co D 8 @8c v oemme »0sim.
Do WERIsed ®YE I (s8meens |, V)

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

=0.2 (e®3 0.22 e®] 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® (s8msenc I, V)

Xéci = 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
mesde (L, Ly, Ve V) €08 20 ¢ 80 ¢POBIm.

Bome (Pa)

o]

1005 C 06 05 03 02 0

®YE HIO®

L=¢®, V= D0

205 : C8 e ®Ivs 801¢R Eadd ey 0, & gmd HBO108D »e3dds g1g grS»® &
00 CrRe G egD.

s 0 B0® (@Das BSGImOEE gcog T ©8md) (2+2)
PO e PO e B8® (2+2)
eb2d v Oy (B0 BLmOEE) w08 o(5@ v ¢dwim SO (2+2)
023 O gedred wORE»D @B WEIB »wEI OH® (2+42+2)
Xc=0.3 82 L cmesse cre 88® (2)
Xc=0.6 82 Li s ey S8® (2)
Xc=0.2 82 V| cmsss cpa S8® (2)
Xc=0.5 82 V| cmess cua 88© (2)
Lo V| &® ©00e® 880) 83® (2)

L 29 V2 &29® ©00e® 8807 83® (2)

000D : CEGHSO B500S WERIS BOWD BEYI CREH ENCIOD.

5(b):@2gn 75
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Cwess eCADGES.

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@

[X]org—l
Kn=———=4.0
P X
V =800 , x= &S8s meised @8C u®ienc
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 = Tooxio=3ams = 40 mol dm 3 (4+1)
(ii) Seeu8 X 8 eisigenn 0enm@ DOzIm.
_ 0.1 mol _ 3
[xleq = T, ~ 10 mol dm (4+1)
6(a):@m@%n 20

) Y soewios SBu meiwess o ¢ @d. 38w mciwed & X @ Y 588w »d Z eae8.
Y o0 Z 83® org-1 o dee enc X 8 dm8Red dcemsies’ mo.
org-1 ©9 dcw g Bmcis oD egdhusd wice 8 9utuyg X 8 850 y@ies e®® BmEis
808 e Ovdn 0, ©{08 weRBLOGED SO @b 8» E @8 Bmew ©ddROR
BB meed Y ong 88e@s3 ©gy, X 0 Y and &4@w meiwes8 8¢dr ygB8wied gic®Hzm
Bygoos 08> & T cdeastoed & 8y m»dm ¢ 008 ulfeeamdc B8O DQed8 ged.

Oy WO | oy DO® G 55 8wed8
olSeen | S e:?@o@ org-1 6.338@38 G ©w®yden e®yden S eICI o)
GordB (cm’) (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
Boos 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.

—AXlaq _
At

kX, Y], el —2ea — pix)m [v]n,

v (10)

Bemod = k [X]g, [Y]G, o3
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(i) O O ubifvemed 8w DEIerd X 8 @d®unm sicenc ®emmE WID.

“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)

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

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

_y
[Y]aq - Vaq
e38rSesemcs [Y]ag/mol dm3
1 0.2 (4)
2 0.4 (4)
3 0.4 (4)

(iv) X2 Y g5@ddewsl 48800008 evg BEeOEsS m v n oemme 5o,

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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(V) 588008 Bgmr Bovs 0emE DOID.

(vi)

()

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)

oo & a8 Bvio weemw ®»IBD WO YBSwed8 Regodo O cdwmtDer8 AEL®
edvems S8® osew sfvanc:s s1cea® 0 gw.

g8 0008 Byodw O cEasidend AcH® gveme N8O ©gp @0 olfsesc
88 ¢? ARed BERS wwesim.

£3¢83 ©@20eD. (2)
BD® LoQREDDB BB O Gy OB (3)

6(b): @4y 105
org-2 =% 0w 0 BEE ¢ OBemd g e0dm gud (Smeie wddBo cd. org-2 8
100.00 cm® 0 e 100.00 cm® a0 ©doBem0 X (020 mol) oon 6 T cdasoed &
©OED0E0 B0 9B »8» & gwiwvg Y (0.01 mol) EBe mEiwwd dwmmd 588wniedd
208 Repdw O8> & org-2 8 Y ¢dn ened. X 9 Y end &48s meives8 8cdm
58801008 a1d®un Kepdws 6.40 X 107 moldm™ s ' 89 eeamossm ce

[(XTre-
org-2 # #cw end X 8 OpdBw ec®r Bwi® eseqenma [X]( 82 pemoncs OB,
aq
[X]org_2 on org-2 mewes® X 8 wzicenc .
B E 00 &SBw ®sed & e 0. Y@Bew Ky Bemns edmes @20ed. (5)

Begod = k [X]154 [Y]ggq

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 l -
K, = [Xlorg-2 _ (32725 0.08 mol_dm 3) as1)
[X]aq 0.08 mol dm~3

KD = 24‘ (4+1)
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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]aqg = 01de3 lravey mol dm™3 (4+1)

Beyond = k XTI, [Y]%,

6.4%x107"moldm™3s™1 =1 x 1073 moldm™3s7! (Zzn;l)l—fln)lﬂ)z (0.1 mol dm™3) (4+1)
2
64x 107 = (57) (a+1)
Kp =24 (4+1)
6(c):@=% 25
7. (@) M echred eechss sd®@ienn Snsids 0wd® T ——
8¢®) Tien ¢80 ¢18 §108® ©0n I» G8 'bf{{
Bom 0608 980mecs’ 885y 10 e \
ne BcpodPedems 8 mdm» & 98 OIO) 3@
e 8 Rt A enfsed mienidewrd Cu == < M
31.75 mg edode £550 8¢ § ¢od, B emized A enisc —> B emisa
enidewsd 147.60 mg dnsidc 0@ Be A A

| I
8. (emds A o B ¢ dco Beysitbedemna &€a CuSO,  &8x M,(S0,),

oS 8¢ e0m D CEDEEHE DIBIB.)
(i) Ae» Bos o enfsed gremide oo memitde (0,0,,® o 2DWICOWR3) WLEBNOBI

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

(i) 08 O emisved &8 O gecediDewss Bcdn qlid LBGw®O Bwo ¢Ostm.
QEESeII BT ’

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) BexsidDedcmw ©ep ©IBD BB ¢ Bud WD VBB BDIBIH.

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 ecnen8 wiedss od@ian Sns’de 0amma 0zim.

B ewised 4 gecediNe @ Mmsies 80 ewneds’ emside O18ed.
3 § M yg@iens =147.6 x 10° g /W

M8 ez so@iggm Bnside =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)
BOGE 0B Bewi®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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®) () A,B® Ceoon scecio 8. 910 ¢donBe dxi88us a. O O soewivend® Bom DE®
eCOB eI aEHE0 oD B 1. .ewlodc g 8y dped (B8e2&s3 emed):
NiCLH,,N,, Nil,H,N,O, 2 NiCl, H,sN,O,.

212
£300wiodE SBw gOen Pb(CH3COO)2(aq) 600 88u® g 30 1R Bl wun € g,
e0ewine Pb(CH3COO)2(aq)
A ca 3ceund Deas O gy LB gduedvns
B edrfednns @D
C cen Seecd ¢dems O mw B gdfeduws

I. A,Beon C8 oy o¢sto.

A: [Ni(NHz)3(H20)s]Cl> 6®3 [Ni(H20)3(NHz3)3]Cl.  (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,COO0),(aq) &@® es0ewie 8830 me 80 Eedm ¢dedndr S gy Gesim.
(NG esoewins ® BDICDG Bews’ DOBID)

A Pb(CH3sCOO0), &®w  PbCl, | 03)
C Pb(CH:COO), ©®® Pbl, | (03)

. gom & &8 ©.0ulodE ecln gumw » B en&B greres/gonem Bed
28, 60 O O eEVeHE BEIOIRO B JeeBn el 8 BNoPeema ¢
000 8cws’ DIBIH.

(i@ 28 B85 ecy A uler 08 wgws efes emdu gy ©.)

Cl AgNOs. ¢Demws D I3, (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.

(i) M ar3obm ecive 88c ®dsed & dbeadd P wldle gums 268, ©6O [M(H2O)n]m)r 230002%

e gps . 8o s & g8 gBE@OE0 vidnw .

P
B8 NHy X@azsfg HCl
Q R
(omng BB adfedon) (D OB Desws)
o0 NH31/

S
(¢ BG oD ¢10€5w)

I. Moecoe ©gpnosis. P el gomed M 8 238mde ¢d&dw @3,

Ni, +2 ew3  Ni#
. Pedbea acmesd® M8 geceldiBn Sonies @csIB.
1s22s22p%3s23p°3d?
[I. n® M8 goucs’ @¢zim.
n==6 m=2
IV. P8 &x088c e¢zim.

2Z0DE®

V. Q,Re® S8 ox0 e¢sdo.

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

S: [Ni(NH3)e]*

VL P-,-R oo S woBbes gumasi® [UPAC »8® e¢sin.

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

(06 + 03)

(03)

(03 + 03)

(03)

(03)
(03)

(03)

(03)
(03)

(03)

7(b):-@men 75
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C 606 — OCO=m
g&m eComO v e BERT eenstn. (9 O gE®EO A 150 3855 cred.)

8. (2 C6H5C02CH3 o0 RB® o (Ors drews ew ylmion dnews’ Ci8ened & a8
g0y w@ens ewig) 0B, vawd (7) e Budd @10 ©Bm BS Hm €3¢053 BoewiOw
sodeCeenc nies enetyd eesidnssm.

CGHS(f:CHCGHS S OB RIBEHD
CH,CH, PCl;, Mg/8ug oo, H'/H,0, LiAlH,, eosi H,SO,
. (06) (06) (06) (06)
1. LIAIH
8 (a) CgHsCO,CHs ! > C.HsCH,0H —PCla o c.H.CH,CI
2. H*/H,0 (03)
(08)
1. CeHsCH,MgCI (06) Mg/ dry ether
2. H*/H,O (03)
(06)
CsH5CH2MgC|
oH  (08) (06)
| conc. H,SO
CsHsC-CH,CgHs 2 ; > CgHsC=CHCqgHs
I €a I
CH,CgH CH,CgH
2LeHs 2LeHs5 (cres 60)
8(a) esce0o BroEes 88na (1)
(03) (03) : (02) (06)
HH0 | 0 HCOH ——a o 1 CHOH
CeHsCO,CHy ————— CgH5CO, 2 HIH,0 o) o
l PCl; (06)
1. C5H5CH2MQCI (06)

2. H'/H,0 (03) CgHsCH,Cl  (06)
06 (06) (06)
(IJi-| > conc. H,S0, lMg/ dry ether
C5H5C'CH2C5H5 W C6H5C|:=CHC6H5
éH2C6H5 CH2C6H5 C6H5CH2MQCI (06)
(C=<q 60)
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8(a) ese®o B3 88x0 (1)

(03) (03) _ (02) (06)
CoHCO,CH, —HH20, oy con —A o 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. CGHSCH2MQC| (06) (06)
2. H*/H,0 (01) Mg/ dry ether
<|>H CgsHsCH,MgCl (08)
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 6580 BT 68 LIAIH, 60m 585800 o6 oo
5ebBedecn 588r) e®9® 588 @ Brdo 6@t 6MERDSD.

8(a): @247 60
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(b) voB s O O cEolnme HPDO (3) OB BudS ©odxDs 898D B0, B¢ wIziess emeedgd

@e.szﬂa)b'fm
Br CH,CH,
0—0 =« 0—Q
CH,
cl
(06) (06)
Ny(CI") cl
(06) N2C (06) (06)
NaNO2 CuCl FeBl’s
o
0-5°C
8(b) (i) esezr BEes B88mo (cme 30)
(06) (06)
Jy(CI) Br
(06) Mol (06) (06)
NaN02 CuBr FeC|3
T o
0-5°C
(cme 30)
(i) (06) (06)
(06) COCH5 ) COCH, e CH,CH,
_CH;cocl CHsCI Zn( Hg
(Anh.) AICI, (Anh.) AICI,
(cme 30)
8 (b) (ii) esgr BGEes 88m0
(i) (06) (06)
(06) CHO (06) CHO (06) CH,
corHel C,HsCl Zn(Hg)
(Anh. ) AlCI, (Anh.) AICI HCI
CH,CHs CH,CH,
(cmeq 30)
8(b): @&y 60
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(c) oD ¢z’ gBFwD O¢ e @ of.

CHO
CH,CH,CH,Br ___2 5

(i) O¢ econm8 Oy Eusim.
(i) c®® O¢ e¢» 6180 s wine Gusim.

i) 2¢ CH3CH,CH,-0OC;Hs CH3CH=CH, (05 + 05)
(04)
(04 o
OC,H
(i) CHBCHZCHZi‘Br 255 > CHaCHoCH,—OC,Hs
(04)

CH;CH—CH,—Br —— CH;CH=CH,
|L\/“(M)

— 9
OC,H
(04) 1 (ce 20)
8(c):@@4 30
9. (a) X 0emeus ecin 20w HO0S o) 0. ©®® sz DENOIRO e3¢ s 88sr B¢ Do
c&
[Slelalc ) Crlelalofoues
O | X8 i emidend nom HCl o 5o c2. ededuws em@D.
® | oo @ 8 crea» ¢0ems €S H,S gacos mom L. | 8 w0iB edfeden:s )
Q | P eodm 00 mom & H,S 908 880 wew eucma .
085, 88 =6, NH,CI /NH,0H o mow 2. WS o inlediant (By)
@ P, com 008 »6 evoms nEs3 H,S acms mdm GE. | &g s gdmedew:s P5)
©® | P; 000 00 mo c2. H,S 908 880 e¢wn esome ;
208, 88 =0, (NH,),C0, &= mo G2, G R gimetgs (5

P, P,, P,oo P, gordedes egm o egnsd efsfe 8¢ oo c8.

gouedon [eleln 1510 SOTeenm
p can® nxmm HNO, 8 P, cderc 0 9180 e023¢ | ¢ BE sioB codencors
i NH,OH &= mo» 2. (1 c®ew)
* P, 0 &18y0 oy NaOH &8 =0, weg H,0, | m» wroB g0
& o =8 (2 o)
P
2 * 2 £ noyw HS0, 68 ma» c&. B B b enors
(B cromw)
* mm;y» HCI 8 P, ¢dee »5 nym NaOH| gg s08 goSedon:s Py)
P DOPBews’ O3 wom cE.
‘ * oz NaOH o 880 nogood 8¢ mom 8. | §dben gdencs 0488 Pycoen Sc.
(4 ¢0nw)
P esdg HCl 8 P, coens o0, wwsd 80 ©88@00 | oethE-on adcs
4 SO DS 8.

02 - Sesasmd Bewd (G Eo® 588s) 50 Sbedas | g.em.e. (c.eug) Bmies - 2019 |gdes’ serldm grres e Gud g. n



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

() X ¢o0emec8 eclhy m0ws D0 Hgsnosis. (e ades am.)

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

(i) P, P,, P;, P es0 P, grdedes &0 1,2,3 &0 4 £100@ demnsio edndn Senndn Sede
DGO,

(B1.Q. SesowBd gy e®enzs Cuzssx.)

P CuS

Pa: Cr(OH)s

Ps: ZnS

Pa: CaCOs

Ps: Zn(OH); (@=#n 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)

NaZn(OH). e®3  [Zn(OH)J]*

9(a): e 75

(b) Y 8¢ ei®scecs SOg_, SO}{ e NO; gnem @8.g 0. e educed . e1zes
5®e553000 BdecCuams B8O ©gw vne §uBEede B¢ md» &

8B8gedg 1

Y e®scesd 25.00 cm3a, O18y0, oo Ball, ¢oeaes m»cods o= mdn c8 guleg,
o @dmfeduwd, I 0gE ©Bn Do DOOs §Fn B0 »08» oo, DEHI,
0180, ooy HCI 28 mo» 2. e 8855y 108 nd 910 eudn 2 gdxedus gigd
deecs ewis Sun &Snsides credn nor 105 °C € ceom Bugs 8 edfedued thnuiie
0.174 g 8s. C1@en ewvdms UBed BdeCuens ©wp D Ox¥on & (H8Eedg 3 desSH.)

B8ge0g 2
Y so®scesd 2500 cm'o, &8y, paw H,S0, » @:08mim 5% KIO, ¢ & oo GE.
8dow ¢bams ece ©8n m»3®z3 0.020 mol dm™ Na,S,0, gdemes soo, §8n g I, gfeRss
am@ens n0m cE ©B5 8 NaS,0, o860 2000 cm’ S, (00 HuBEeveed & SO

g0 Digenicwd B8O emnd, sierd gum (SOﬁ")a@a V38w @® @8 comcemae
DOBI.)

BB8gede 3

B8EeO¢ 18 crRen eudmw, ooy NaOH 00 ¢¢8» 3, 80 91850 Al 8 »1 mxz NaOH
08 O 8. cdens o ©F, § § Digd, 0.11 mol dm™ HClI ¢0eswem 20.00 cm™ 88020
YOreRIBODO WD BB IO & YBFwD wByten 0 GO0 wov el md» cE 5o
g Dgd @0 y88wr 88 oy 9880 B HCI, 0.10 mol dm™ NaOH 0w 800 08
Pebld chons ees ©8n 8= en@wme D0 8. @des § NaOH =8&© 10.00 cm’ Be.

(i) B8EeOE 1,203 8 Bedr yBBwr ¢ nED guSn/guSn em0dn edmdea Buzim.
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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* — 8406* + 2I (03)

@530, 5S05% = 2S5,03% e®} 5S0, = 25,052 & SO, = S04 (02)

§cx0BEo0e 3

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

(i) Y de w®eced SO2™, SOX en NO; mosces (mol dm ™) Stess mdzim.
(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
O®Fes0, NHz @9 oenm F — (02)
O®Res0, NO3 @Y ven = %so (02)
. _ 12 _ 1000
es0s3g-encs NO3 00 X IR (02)
= 0.048 mol dm= (03 + 01)

(iii) BBEEOE 2 0 3 8 @i & NoPuears »g viS dbes Belives egsim.
(@ BdeCrenwkd i Be DS 0o gu Y ei®sced 538 D CemEemE DI535.)

(cren 75
FwoBRedg 2: BE — adben od. (03)
FwoBRedg 3: on — »® (03)
9(b): o=#n 75
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10. (a)

G
F =
[_——J T(g) + H,0() & Q+0)(®)

[ - ¢2/88>»

Mg(s)

08 8woBa (Dow Process) ewigy o883 1@3B8Bw0® ecloe (Mg) Bdecms B8O gum ¢80 ¢
O18® ©00RS eusin® »IE.

0188 ©0wm OB Be»® § vuvo Gfedn GEHOEO BEHTT svrsis.
(i) goo®mm O A DEENEEID.
g Beo / IO0BI dencs (03)

i) B,C,D,E,F e G 8 o0k moesisn St con ¢eds ci8dneds vgpwosis.
D18Bmcenw, D B8O, Mt dedidnas, BdnsiSbedcms, yBmicnes YR OGS,

2ol enc
B: w0 Bewisnre
C: aDedes
D: cDenw B8®
E: D088 encs
F: BeysS SDedema
G: B BORwoens SE@ (02 x 6 = gmen 12)

(iii) B 8 085 202 0e0083 ©00einn ©gm0sim.

CaCO; e®] gaoc (03)
(iv) P,Q,R e T Sesnws B Bede vgmmsis.

P: Mg(OH)2

Q HCI

R: MgCl.

T Clz (02 x 4 = g 8)
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) B,C,D o Foc 8c0 8o e pEn denSn ednder/abd g8 eqsis.
@ abd eB88wm BOe® & gog gdEHDH8 gremiie ® mERDs HEZNOEIB.)

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 + H,O + 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 SB8®) BEeM ERG ZeYNe SO0 IS IO BV @med.

(Vi) G 8 8¢d» y88wed Droin® BeRs’ »OTD.
e®8C I sBOE»Iww / o8 i ¢ od. (03)

O @dm® Daewsy D8 WS (03)

10(a): =gy 50
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b) () oo 301 g DL BEDTID.

OC 8@d] ARI®IC
Bomden oy Digesdmsen
[S1ulcataples)

B88@3mes

BB eEDES

1. ooB 50 B DED e evils caEddeD gum 0. 8 O HES TG 208>
e@IB6 ~eqe®B00 crnm O DEYds TS Bede VgD,

OG 2@ @196 — CO»

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)

II. e0lBs cendde Ren gBde OB 0B efaqes Dl oos ©gwsl »Osim.

* g @O0 gwg @®

o 588E0 ¥ @010e BHo @ Bde

o a® BelRDER ¢O1€h ®ORC NN RO

o a® yelrde Dbsvmme 3de (cJreg Bo®)

* o RED Y BB FS ®
o a® YedrdeD adm dlvismmes ¢S
(@@ np»O) (03 x 3 = Exgn 09)

(ii) guo ()8 & g8 s erneds’
. goe S Q&m0

BDID B

II. g®c 9180c0

OC @@ AERIOIC B9 GDIDHS

M. gewieencd
oD OB G BUGITHE/ DI BLENOBID.

28 DB@IIHE D9 BED 30EBE

(02 x 5 = =g 10)
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(i) & Coed dBmwmme efde odnedsl S JBe dmmwe VRO »I1Bn O JRIROE
etden gode masined B0 018 ¢ 880 gfvg Ac» 8 e®@® udBed § gy
2R0dme 8 Oed RSl cHesikmoe SO0 &emben coedc (Nall, CaClz, NaBr)
8u® g0 dyodym cred.
e®® D& evlen yedn gdd BEwO FCO® ebRedss afo®

I. Rcs:®0 D
II. @0 5 e0dm
SC DS 85688 svv (Eedn C1BBEREDS et Vi, Ved emich VB0 ey ewdewss
@™,
S OB s6®8 18end:
pH, es235000325%9, 08500, 18 D23E853

| REB1P0 EFD® 80188

232535 (02)

* 21D BIBICens D1PeD. DR BBINEDHND DEed. (02)

1] REBIO0 EFENDD SCHIBS

PH, ¢8Em00, 8 § @333 ®oencs (02 + 02 + 02)

° 000 D& SEDDedcmu eed. dBS pH gos emedsd
RDEEe3083.

® ©dDIeE IOBLND 9 PVE ©D. DO B ed® &k SIDEDID
a3 8800 ¢ 0x0ed.
* 000 RO 02 8O0 BPwWr ©OE.

(02 x 3 = =& 6)

10(b): @=e 50

(0) B 8¢5’ gd» eedd Buc Bdwigme O vem® 8.
(i) eekd BeiE Sdwcred & 98 O eeds ©3¢Hs3 WIBI®.

DD oG/ ®1 G (990 emE D(B) w®
CH30H / e®@»e53E | CoHsOH [ &memdE / eiGeomenic / ROH (05 + 05)

(i) ©® O O gfcdred B Y TS toewinn goE gDEdTE BB .
O eE - Q8SEecBL (05)

(iii) ee@ Senwmwided & eedd Bed BEemud cBetdmnd Daews’ @wig ®T CAZD Gt
oewined mHO ©CHL3 WOBID.

©eitn® »Beiresid (NaOH) / @00:80:® »ieiinstesid (KOH) (05)

02 - Sesasmd Bewd (G Eo® 588s) 50 Sbedas | g.em.e. (c.eug) Bmies - 2019 |gdes’ serldm grres e Gud g. n



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

(iv) ou» (ii) @m0t e3¢z wE eI Boewie ©185 B0 eedd Dec todeCuers ewvsd®0
BB SenwS dmdennzs e@¢s3m.

0
CH (0] ICI R ﬁ
2 3CH5OH 3R— 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 & 4P e8wmdens nEm 8a gms.

2. 8> ©®mcerns wewI e 20 8. dwiean DE® B O e/ HBGwEO
CRE 04 & NBS3 A e¢siv.

3. C2H50H @0 ROH e®@® 88300 s0€s 880 cred.

(v) cBercne D850 ewigy onemis 8ede 18 gnd EBE@E 08 ¢ ©80n VEENOLI.

EBDoen §BPsD 6@ di Tund BB® (05)

dce : - o3 (R-COO Na’) (05)

10(c): @=#y 50
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