&.68).8.(¢.00€) Dmec - 2012

eca3ES NGO

02 - S Besd

sbedes) ) 8o0LOM @IRNO
H5D B ») 8O 85N,
8 o Bm® ecNbmedBND.


https://pastpapers.wiki/

213 gedEm 88md v ey Ee® wlwida

cRe Eo® udwidae - | vyw

g g 88n0 A 8€mo
&o2DES &o2DES
01. 2. 26. R
02. 2. 27. Badc®
03. A 28. A,
04. B 29. B
05. . 30. 4
06. D 31. D,
07. 1. 32. 2o,
08. D 33. S
09. D 34, L3
10. A 35. D
11. 2. 36. 4.
12. A 37. B
13. A 38. Lo
14. B 39. A,
15. B 40. 4
16. 2. 41. B
17. 2. 42. L.
18. A 43. B
19. Badee 44, Lo
20. A 45, Do,
21. D 46. A,
22. 2. 47. 4.
23. . 48. Badc®
24. Ao 49. S

L 2 B 50. B,

B0 23 8€ow0 cwe 02 8= cre 1008.

-~ 18 -


https://pastpapers.wiki/

222, 1l gd» spe o gedmdn 890, CRey Eo® ©0wi0a wy Bomsen w1 Bw®»

* Il ome s 8o winlde 8gag Biwmsen yedmo 2, 3, 4.1, 4.2. @1 4.3 30’
e DO @rD.

A oc0s - DxmeOH OO
g 0acd © @9 uped® 88xs; wuwstm. (9 O ydms tewr Budn euey c@ea 10 B.)

1. (a) 55 0 yE®OO, 8 18 Bdos? O 8End; wswsin.
(i) meemEo® ©08m Fe*, Crt ew Co?*um qum no gpeds! B3d® gecmledd® Crit ewd Co2*

aod griest @m0 ¢? (00 vy @™ ®)
(ii) 3d cwomye® Ti, Veow Cr v» §ceds nm ¢nedsl, asi0m 638608 cxd®

Omewsl gecuicdds oo wvwId Buv o8 egdrw S ¢? 00 ... V .............
(iii) C, N1 Siwm cedrn nm gneds!, ale Boysiaenmid gies OO0 ¢ | Sl .............
(iv) Na, Mg o0 Al o §ceds v gnedsl, OB 580 guBmien a¥Be
Mg
glent @0 ¢ B
(v) N*, 0" o0 F-u» 30geceFBD Gronem B gRecs’, DMeod gudm N
gbo gl @ ¢ N
(vi) Na*, Ca?* w0 AP* 0 m@osm nm gneds), ob® gufn ¢ds gupies AL

00 ¢
(05 x 6 = cen 30)

(0) 3098mi> BB »BOSBO o0& H,0, wibnews? mnB0e80 900 duiindens BBedE gud®§ vcwz
e e3edidetnmB80ded ¢®ce (HOONO) es;6d. 623662:36t308d680 gume [OONO]™ edazidewss
(i) 80 (vii) enzs o200t wemr BEnd; suwsim. 98 Bde svn & gm».

0—0—N—0O
(D) 9 gume wepo BB BEon mB b Oxype ¢I.

*Q—0—N=0Q (e 06)
O—O—N: eI CRE DD
(i) c®@® gumw wemr YYD Ox» ¢8uIn. ey (OB SDred e SCilmr 88RO gqmes
¢ SOBID. 02) (02)
2D .. . 2 @ . . Qe
FQ—0—N=0Q == :Q-0=N—-0Qi<=—> Q=0—N—0¢
&300& (01) ae30d (01) a3 (01)
oD : O8I Bexys edisen eDHIO OBe.  @edise DI OEa.
caen Qe3E3ss’ ©so®iend ol By cnen OF3ESsS  ewd e caen @r3E3esss
O enen redivens O8O (01) ©d@end @ O BO@rend @m DB
#ediencs 5080 (02) aedioears:s 108© (02)
(cme 12)
(iii) VSEPR 09¢ws 9080683 smm 86@ieg 000 §8 o8 Opslests mSsim.
L N..0eg820 @0emedin oG we@0 = 4 (gme 0D
VSEPR oG 00028 @08 s sisssiees s (e 0D)
83@ 9530 v + Il PEREBeII® YOE LoD = 3 (e 01)
2830 QERBEIID YO oD = 1 (cme 01)
B = 0293B® 0 V »@a (cme 01)

S04 -


https://pastpapers.wiki/

II. Nesw Ows eemd® ger O

... 89350, 9OCBeID, GAE. BoRBD. Z. A e, (eme 01)

. VSEPR go@ weanod ef |, et

. BI% a50n o + Oned gecBegin gos weamd =4 | (cme 0)
e = edemm e V v@w (e 01)

"';5;;;;;;@;;&;;;;5};;;ég;é'g;;i;;;é'";'é ............................................ (é%@ o

(iv) vom & B O09ed8,
I 86@1eg 00y gecwleddn goc 88w (gecmedds yodde wimE®)
II. 56®egdc Gyndwdencs

s’ oD,
N N e O o 6@ areyn O
I| gecsteddn goc “x088s| »Ews Sewienimd OnpedmEw
II.| §ndndens sp? sp’

(02 x 04 = ceq 08)
(V) aoesstsy RO ennden (P08 gun (i) 620068 ¢t ¢ B Oxved o ¢e vz BiTID.

() oo N
o%e <109° N . N s Ox»c (03)
{0) 5 . -0
T %.9 °o® ..Qif;)]g?\" emden (01) x 2 = exmey 05
GD.Q:. CRH 00D 0D ® YOBB WITBD.

(vi) gom (i) 600608 ¢8> ¢ B3 Oxwend mmm ¢ ¢ V> 3,80 wew wHVIB O
808 | §n® »u8m wemestn. sun (WHeOm 888 Vwidds? vd®ieg 1,2 on 3 ece »® wd

>

1 2 3
0—0—N—-0
L Oo»0 (@09 2058m), 093, 2D (29998, Bm) wo P’ (@O DuEtm)
02 +02 =cne 04)
L bosN P890 2oEm) on sp” G moe) (02402 =cag 04

(vil) 56685863 #¥cewd 3®0u8mwe c¢sls.
HNO, (83 ¢®ce) [nitric(v) acid 8€on »iSa] (e 03)

() () som & g8 c8tincdsl §Bw Becde ecos enldzim.
H,CO (scd®@Bw88), SF, COS, ICl3, SiCl, .ccconn. S B oo
(05 x 02 = ey 10)

(ii) son ¢Hcdm O O3 goced g€y eand 08m guinlizegn dc OBww/Obe wewsl ®ETH.
B —QY®© — BYP® + TS e *

L HBr@ oo H,S@) o O LS O 80 .
%
Il Cly(g) e CCl(g) CHOT B ™ oeeeeeeseesesesoes s
»EETSSY RV + IS A *
L CH,OH®) 89 H,00)  covooorormsssissosteososeooesonstnsmesseotossseesseses it

(02 x 05 = e 10)
* RS AR / (CTS) aoScendE /

eg8m BYP® - odbn BYD AR / OTVEE A

_25 -


https://pastpapers.wiki/

2. (a)

®

(i)

(iii)

@v)

RBI0B §08med ¢ Gegdrn 98B e¢m gne® VBwden OO w8n BIBOOC ¢n
GBI,
oHm C8tind WIdBnews? J0red ¢®Bm [ cHuné | ¥IE8n HOwIdw BEXE gemed (TOD.

>0 BAC @8O8, A BB, £dC 38R, 0 ¢AC @od®BEo,
£AC wotdBm, 02638129, SICR L Ol N cvends, B

Na,0O - ©ac e P,O, @3 PO, CRC 2®E®

Mg O e 95@@ e SR SO3 ............ @@@@ ; @é@/@ - @@@ @o@é@
Alzog .......... Cmm@& ............................... Clz 07 e @5)9 . @ @@ q}o@é@ ...............
S102— ..... @@og@@@o@ém(01x7+01x7:@@,@§ 14)

o0 odbmes @m0 Oe® 80 ¢erd Beyuienmd, 80®em ¢de ©w» 86§ rudnden
@uBe o @D emetd cONEDE Ymon ®SHIH.

Bexnieneamd Na<Mg<Al<Si<P<S<Cl end 2802, ... (Gae 03)
6@ 40 Na>Mg>Al>Si>P>S>Cl ewi g ed. ... (cre 03)
- Bmees omb Na<Mg>Al<Si<P>S<Cl e»s C1>P>S >Si>Mg>Al>Na

L Ot S Yok Ry A S O S SN (& 03)

B0 © e 0 C¢ §C ¢On w8 O e dOEmE Hosen (e 03)
323028 SOE»e 8@z (01)

ecdnn eces M ©wi8n 268z Il muedded mHBOe00E 2 Bowldms ewr g §BEw@iO
eI, 2M(NO,), —— 2MO +4NO, + O, (e 03)
IC B0 »Es 8Fw@d pE» »(8 »® (02)

II 20edded »HBOUO moes eHBm0 OiBOD gBEeOed (< et ©WIdn WEBH) wmes
DO, gumOc fBumdens gpedens’ @desd 88nd ©ER mdsls.

................................................................................................................

............................................................................................ Giveg 05)
(b) v ¢eds s Mn v §5n8n §agds o 08 tewudo &n ©ee® B .
(i) Mn o gecdedds Smuowsw etsim.
Is? 252 2p® 352 3p®3d° 4s? e®f ......... 4s? 3d3 ' (cmeq 05)
(ii) Mn O¢ $3cd 38wnden 00y ¢FOsIH.

+2, +4, +7 (+6) (@7 ® ) eod +11, +1V, +VII, (+VI) @2 ©® )

........................................................................................................................

(02 x 3 = cmer 06)

(i) e®® Pea B »IFOOCE Mn ¢ VFBNOE SenuBm gy eiuis. @8 O O

DedesB0s BB ¢ cwend ¢ weIdn ¢ vm Do (OB,

e 0802 e 02+01=cre 03)
TRt OO 02401 = o 03)
Mn,O, - @®&» MnO, - 2@9C» @ ® p») (02 +01 = cen 03)

........................................................................................................................

_27 -


https://pastpapers.wiki/

(iv) KMnO, egzo IUPAC 200 e¢sim.
potassium manganate(VII) (e 06)

(v) 3d gostmBzm §cgdn gneds’ Mn OO g8® ¢domw © gR® mosrme ¢m. & §8¢8 Sednmd
6535,

......................................................................................................................

g 9ecsedim B (02) 010 Sddimonm Se® H(Bwi® a8 8 ar. (02)

.................................................................................................................. (@.@@ 06)

(vi) &8w Mn?* 0B O DD §e@IBWI LIOTWE OIS @BRYy DIwd HGIOCEH: BB @3
RBSsens VOO DRe06805nOsles e@imda ¢?

...................................................................................................................

.........................................................................................................

* 20 @deEBEG - G DD

(vii) 48a KMnO4 £0eawmd 0v3e KOH 99388688 emigs0d Bu. 00 emigmid dens dcw end

9 0I8nnd npm S8e®2 ¢® wB omwE sy DO LB (RS OEledbwE cERd.
Ddead Boteen w88 88O wewo pBn» dwinsn wdndes Busis.

4MnO, + 4OH —> 4Mn0j_ + 2H,0 + O, (< 04)

........................................................................................................................
........................................................................................................................
........................................................................................................................

(viii) sz 923 O3 JOoed OF Do WIBmer eeis.

L. KMnO, (2=38m08must eces ©(5)
Dudbmnam e/ @die I8 e et / dusmes e@ce (deodorant) / e0¢bam

..................................................................................................................

..................................................................................................................

II. Mn ecdow
Des’ el Bg el :8®0 (eme 03)

(ix) goBBm 0 ©eI®> ©208OcE KMnO, @=38modmwst ecty w8edsiert emedB o000 D
588w eqstm.

98B ©oon ; MnO, + 8H" + 56 —> Mn*" + 4H,0 (cae 03)

..................................................................................................

MnO; +2H,0 + 3¢ —> MnO, +40H "~ or MnO; +e¢ —> MnO’; (e 03)

...................................................................................................

©0t382 ©30Bes :

(x) 8 dmas 6ces KMnO4 0896 B DEIesIeCITROD o Og ecrd (TOsTD.
e Cl o0 Br g8 80m & ©0dn m»e¢ oo Sa.

........................................................................................................................
........................................................................................................................

........................................................................................................................

o e € MnO, ¢Q0( ©0 goemduws eifs oS .
@7 ©® 0229) (03 x 2 = cey 06)
(e BEWOWO e yome SO® wewr IEm lmendiwed ¢N@BG CAG §De.)

- 28 -


https://pastpapers.wiki/

3. (@) P8O»esBE vy T cdeatOense 0,(g) e 03(g) Byenwss, 880 VOm ¢ 0 widmus ne
eOEmmeD BOKRE.

G) n,n, M, M, w0V gaedss, Oay Bnencu® eamtds (d) gmin =355,
1 Ty My My N1 G ©g )

@8, n o= 02©Qc 308100 n, = 03@)9@ £308800
M1 = 028 ®9Bwm Sosids M2 = 03@ 9B s
BDFD (). T ERTAD TR0 e (crea 03)
........................... :moz+m03(@@@ 03)
V
........................................ ST R
........................... R PPV SUON : X L3
Vv
00D : 8D B8udd BO(0E »O® §O ey y®iens (10) gome »IsSw.
(@0 cre 10)
(i) @vn ®xI0®0 Xl’Xz’ Ml, M2, V3w n g43e0s3 gmow =dsis.
®8, X, = 0,8 ®gc wowv X, = 0,8 98 mov
n =0y ecenBd §O O w-awd
S OSOON SOe OOTO. .fh- SO (Gza 09
n n
........................................... Y [2}
n+n 1 n+n 2
TSRO SOOI SO SRNNICL EEN e (M ). (cre 03)
7 . 59 NP A8
.................................... D00 SN . SO USRNSSRt
i el B T IV 272 xn (e 04)
200D : 3D Bedd BOCE O O ey g®iens (10) gome »osm.
(@0 cre 10)
(3_dRT)
(iii) o8z, X = '———1 6P 0 c3siOsID.
e®8 R oy @oldy oy Suwme ¢d. (08 wocdns ©6®iegn nside = 16)

X,=1-X e X +X =1 (cae 04)
........................................ XM+1_XM
...................... d=ll(vl)2n(®@’% 04)
e DTS PV IRT €8 = B G2E 0
...................... d=[X1M]+(I_XI)MZ]-‘£—T(@@’% 04)
XM +(l- x)M = KT
A A B
..................................................................................... ART......covvvvynnn.,
©YB» &S50 e grede SOe®, 32X1 F48(1°= X1) = — (Cme 04)

l6X, = 48— dR—T

p
e 03 +01
IRT (cme )

X, = 3- —

16p
(@o cre 24)

(iv) gum 8uds0cE @88 ©i8n ne condsnu/cundns tews! mEsm.
CEDEED 0,(g) e O.(2) OB IB[wr e »SB. e®nd

0,(2) = 0,(g) Bgencs =8ygben O wifel. (e 06)
(@0 cre 50)

- 31 -


https://pastpapers.wiki/

()

(1) son (Fedx ©0On VFdnden Bwd LRmzI.

E [Bn@)/Br(ag)] =107V

E [L()/T"(aq)]=054 V

I 1.0 mol dm™ &8s KI £9esund ¢0 e@ids o me 80 8ecOmB 88 goedmer mdm
BBw0 @t &?

..................................................................................................................

K" ewicm ce pBp 68m0encmd eadgben Cmen 9oma DIsss.

005 @ IR 3Dt el PED TSR wEWienw & BUFHO CWE [HRDD
©NIDIBIB.

II. gom s8teecd® 82 goduled wim Oen Sobuwies Bwo eO=.

.........................................................................................................

(ii) oo sews? Beys dwesin wdndeas tensis.

Mg(s) + 2H'(aq) —— Mg®*(aq) + H,(g)

L gun z88wdd gpmc O oddIBu emdsend mendde 588w Bustm.

2H'(aq) + 2¢ —> H,(g) o 2H0%(aq) +2¢ —> H (g) +2HO(0)  (cae 05)

0005 @ IR D0 el PED TS wBWiernn & BFHO CRE FHS
©@IDIBIB.

II. oo emdecs B seas S80 wepr wdFBm gz (conventional notation), O 6ednds

30 268z Bwo Osts.

...............................................................................................................

[Mg(s) / Mg**(aq) // H*(aq) / H,(g) / Pt(s) qomadcs ¢ 88om (B «.]
005 @ I8 3D & BHUFHO R THRDE @BIDIB.
H* ¢©2520 H,0* 8€o» »(8 .

III. oo ende HBGwO @§8ud vz 8O 8z3eBs H186D ¢, §hed ¢, pewIs SBund sO8 &?
QFOPBD DB OB: | ..ot ess e sennnn, T2 05)
Ded) 8EnC wiemddd ;288 »SuIH.

22 2 (0 YBHnm Dig@c dcws [ewd H (g)] @¢l. (e 05)

V.

T ceetOeds qun 9BEw@0 3008000 8¢8® wewy d5imd8 Ome (AH) oo oe08
O (AS) s Biw gn ©®ATOmO O €2

AH-TAS <0 @3 AH<TAS e»s AH/T< AS (cmey 10)

ol e B8om 1S @SS (85 emey 50)

32


https://pastpapers.wiki/

4. (a) A,Bow Conggm gmpo CH, 0 @038 8De6midn nodd. A eeecdow 5088 ¢380008m00

o530 gnd, B ww Cecndo d0 exneesiod. sesio no® gmie ©@0eSmmd eoi0d. ¢ledds
08D6EHmSwedg w-exdo 7, D (CH, ) eresdos cdieed. D sewdos ¢ gmie 8008500
05308, A, B, Cun D8 O ¢os. (§01 0®0udn §md ¢80 ¢dns emed.)

|
CH,—C—CH=CH—CH,|| CH,— C— CH, CH =CH, I CH,—C—CH,CH,—CH
P ’ A : * || CH,— C—CH, CH, CH, P P ’
CH, CH, I CH,
I I CH=CH, |
CH, CH, CH,
A B C D

@B @ 8Bu® =S, gulny @¢nesodnc KOH 00s »88etegdd@sinsei: me 80, A weewndos
E o Foeado oqm @igm g8, B oesios G, Coeudon H ¢ 0¢8. E,F, G aw Hon secdo
»n60® CH), o on0® gan guo ¢m. Eseslos $5088n ©0:008mm00 eev0n 56, F, G es
H eeesdo d¢ emnessiod. E,F, G oo HS 950 c=0zhs.

CH,—C=CH—CH=CH, |
|

i | |
CH,—C—C=C—CH, ||CH,—C—CH,—C=C—H|| CH,—C—CH,CH,CH,
CH CH S ‘ I I

e CH,CH, CH,CH, C=CH

»

E F G H
(cme 08 x8)
* A 90C »® Ewsy FO cae ;B 9108 »® GO crew »»; C 968 »8 HO cna m».
* A e E ey &588m ©:810cdn omscnsim.
* B 0 C om000¢ woewi® @0 8 918 ¢. 980 9@ ands © Gw H ¢ @0 8e gn «.

F e300 G 986085 c053md wgmnoR® em 88 Swiefm ©8:3800x sém"m.

a1e®@Bw AgNO, ews gre®@iBws CuCl dnn e 80 (Cae 02)
F - adewbons o (cmg 02)
G - AgNO, ©@ (g¢) gdemden:s e CuCl @ (edmwEd ¢ ededuws  (Cre 02)
(@Dedued OB ens adas D) (08 x 8 +02 x 3 =cney 70)

gm 1 80 Seod ¢ O O gBE0608 yBfunms vy FBmICHE suvn OReO8 8 gp.

00 O O gBFO wewr yBEwr OBws [sBewiBBs gimema (AN), PeceBBn eImEmw
(AE), 53BewoBB grednw (SN), PeCHeDBB® grednws (SE), @OI38® (E)] o ziom dcw g
e ne Eosim.

0S80 OBmoD® 68m dbe® S ORe
COOH ' q COOH
1 @ @0z’ HNO, /e0sde H,SO, E
NO,

Br

2 | CH,CH=CH, HBr A, |
CH,— CH —CH,

H
3| CH,CHO H*/KCN Ay CH,— ¢ —CN

OH
4 CH3CH2CHBrCH3 ®¢pesoBes KOH E CH,—CH=CH—CH,
5| cHCH,I & KCN S, CH,CH,CN
¢ B5@ dYvs DEmews ¢ B8s S, (e 03 x 10 = ceq 30)

88w DBH@O 1 g BRWO BT O CREY TS DOBID.

- 34 -


https://pastpapers.wiki/

B 6200 — SOm
g eCond 60 88n¢; vvurn. (0 3 ydnwd ey 15 H8 ced)

ooy Ooy Bumw, R=8.3147 K'mol™ , #0000edd Soma, N,=6.022 x 10% mol™

5. (a) 0 qatd WS grinton A Digd cusip® wém sun PRBoam wemsiH.

@

(i)

T (e@85Y) c¥easOun sum §BSe00 A ©nidns «O8.

2A(g) B(g) 1)

eOnBom00 SeiRE ¥8, A8 38un yPeaens 40% 5 B 200 #80Unmw B S 9 ¢
8¢0Bews8 8o 8dmw 4 X 10°Nm2 a0 ¢ sesossemn a. To¥easOed? 00 wOnplomid wewd
oO0nBomy Buma Kp DG OBID.

8d0Bes8 c¥asos 2T (endds) omd O18 me B0, gun gBEw00 §OndD, vvn (Hedn ©if
50 58800 A wadsxs ¢08.
2A(g) <<= C(g) + D(g) €))

8086 2T 82 ¥pBmmdd deRE 8¢, A8 6®un yrmews? 20% =8 Caw Dadd ©80Unme
B g 90 ¢ AB gSBon y@oercns? 20% =3 R8O ¢ O ¢ euwicEm F>.
I A8 260w 89 010 aed 59, 0P OBumIcOB8E A,B,Can D8 8¢ ©:-81m O
OD® weamw 3T,
II. 2T 8 2 (2) & &Onplomd ewr dpBoamr Humw Kp OHEDHO OB,

III. 2T8 2 (1) o ©=@8nm0 @ew @xBom Bunw K, oene 6.

(G2 85 8)

b)) Bon cgatdond, e tw n-3glendd mes gnd ¢80 ¢¥cend Bwin w-gans Hes 8B
tex Besews sHn (SO HuoB88eOe wIdn» megw.
1m0 26ce gooe 26 ¢ §B0n edInIOcO n-8ydemdd, 1.0 mol dm™ 480 §85 ¢8cw o»
dcen® 880 ©8®, sum Oqed8 ¢wHcdm 688 o »dm» 8.

yBmade n-8gdesvd 380 380 ¢¥c| dcw ©8@0
cI®™EG ©8®0/cm? ©8&0/cm? /cm?

1 20.00 40.00 0.00

2 20.00 30.00 _ 10.00

edInd el e, @ringy Ot On 8dDBe ©ORBHHIOD O&BVO 98 »8m 2. s O ueg, ¥8w
Sndenst ww Sgdendd Hndens? 10.00 cm® &85 com, eosigens 0.500 mol dm™ § gi®s&m NaOH
£0wmu ©d» ep@isme 28 c8. «ddac (1) & oo ¢ 88 ¢nde sm@ismn 80 gin
clereuil R ©Inw sun O@ed 2 gm.

®
(i)

(iii)
(iv)

)
(vi)

[ 800 88s emded 10.00 cm3 eseeo n-8gdemdd edmded 10.00 cm’ esemo
eI>Ew ¢0@» § NaOH =800 / cm? go®s § NaOH &850 / cm®
1 16.00 x
2 y b4

cddmc (1) 8 n-3gdesdd t9nde eepr e yn &y cFers X ©GHe BHETID.

eddme (1) 8 ©ddBe cwitoB8s dcw o n-8yderdd ¢nd 803 @dceus Bwie w-gens
®ERNG DOBID.

cIne (2) B sdoBw wem 8o gn ¥ o z v 2881 oG BiTD.
un oamns S880cE 88 »dmy ¢ LD Ye DSTID.
6®® @i e I8 me MBS Bonws »® iz,

edinc ecO8s! B8 mcs nel 8w ¢¥ndewd pH eow Ol 8& ¢8 gmon mdzin. 90 88nd
B g8 s,

Gax6.586)

- 36 -


https://pastpapers.wiki/

5. (@) ()
200®wed &,
2OEomed &,

®HE »IvwW

i) L

A(g)8 @10®@mm ®rencs

2OEm0ed &,

2A(g) B(g)
a -- mol
40 20
a- —a — mol
100 100
=06a =02a mol 2x(02+01)
0.6a _ 34 023 _qy (03)
0.8a 0.8a
4
— (03)
Py
1 2
7 X @x 10°Nm™)
; - 2x(02+01)
g X (@x 10°Nm™)
1
9 X 10°N"'m? ewd 1.1 x 10°N"'m? (02 +01)
S(a)(i) we g ey 21
2A(g) B(g) (1)
S/ C@+D@ )
= a 1
C(g) 8 uy®rencs 104 03)
1
D(g) 8 u®iencs 102 03)
2
A(g) 8 u®rencs 102 (03)
6
(1) ©30E®m000 e®d § A(g) 8 s@iens = 102 03)
3
B(g) 8 g®iemss = 102 03)
(03)

P Vs BEO HEITHE O BEE e¢wo

'a' ©(0 0 woed»WS ewir B »® CD oy A8 g@rewnes’ owmm»ed 9 OF
80000 creay 023 @S yomae »oss.

I A(2), B(g), C(g) @ D(g) 8 g0 @ge

A8 ®9e »ivs
B 8 ®gc »os
C8 ®gc »os

D 8 ®9c wivs

2a /10
Ta /10
3a /10
Ta /10
al/l0
Ta /10
al/l0
Ta /10
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S(a)(iDI e g cre
2 3 L 1
TR T T T
7

10
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(03)

(03)

(03)

(03)

(03)
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(b) (@)

KP = 2
Py
1,1
K - 7P><7P
- B
7P
= 1/4 e»d 0.25

(03)

(03)

02 +01)
S(@)(iDII e @0 cen 24

. T8 2 g 0ge woaw® = 0.6a+02a = 08a
PV = nRT ooi Sco VS ¢ Tﬁ x 7 (03)
5 -2
TS e, w « 08a (1)
2T 8 &, 2P;T < 07a (2 (1) 20 (2) 3 @c © eewo (02+01)
) 4x10°Nm? _ 038a 03
) P/2 0.7a 03)
P = 7x10°Nm™ 02 +01)

@0v® : pV = nRT ewicy 8Omas oenms SO wew §d cren g®ems (12) goms »osss.

A8 8w 8O = % x(7x10°Nm™) = 2x10°Nm™ (02+01)
B 8 a:&» 82m e = %x (7x10°Nm™) = 3x10°Nm™ (02+01)
K = (3x10°Nm? 02+01)

P

CH,COOH &:0®@»m y@renc

CH,COOH + NaOH — CH,COONa + H,0

&850 0053 § g,

(2 x 10°Nm™)*

7.5% 10°N"'m’

= 1.0 mol dm™ x

03 +01)
S(a)(iDIII e §O cey 24

S(a) e O cem 85

40.00 dm’
1000

= 0.040 mol 02 +01)

&Bw goded 10.00 cm’s Sedzs CH,COOH g@iess

= 0.5 mol dm™ x

0.008 mol

000

dBu egmoed Bed» CH,COOH g®ienc

0.008 mol x
0.032 mol

40.00cm’®
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F@OemiE emded Bedz CH,COOH g®ess = 0.040 mol —0.032 mol

= 0.008 mol 02 +01)
Fg0esdd €nded 10.00 cm’s Sedz CH,COOH y@ienws
3
= 0.008 mol x ~200cm
20.00cm
= 0.004 mol 02+ 01)
0.004 mol
DEIENEI § avdm s (X) = 0.50 mol dm™
= 0.008dm’ e®»$ 8.0cm’ 02 +01)

S(b)(i) wew g cey 18

(i) &8s emded 10.00 cm’» Ream CH,COOH g®jencs = 0.008 mol
Fgoesdd €nded 10.00 cm’s Bedz CH,COOH g@ess = 0.004 mol
H H
Te® esoQerDE = M 03)
[CH,COOH],,
3
0.004 mol/(10.00/1000 cm®) - 05 (02 + 01)

0.008 mol/(10.00/1000 cm’)

S5(b)(ii) e SwCEs 8T
DQ0emIE dmow eewr ¢des § NaOH s8@0 “Ea edmde eewr gdas § ©8®iedss

205, 03)
H H
O® Besn, D BWoREIDB = M = 05 02 +01)
[CH3COOH]HZ0
[CH3COOH]H20

80®w® : 1. B Bo@enmn =

= 2 @ ¢ §O cmen Co gy o.
[CH,COOH],,

2. o o8 &oded 10.00 cm’» Beds CH,COOH @gc g@ens ¢ B0o
LR EHDE OB DE® 3TN @WIYH OB DS .

S(b)(ii) e g cne 06

30.00 | 5

dm
000
0.030 mol (03)

(iii) CH,COOH g®iencs 1.0 mol dm™ x

DES e © g 8@ wem adas § NaOH 8@

0.030 mol
= 0.50 moldm™
= 60.0cm’ 02 +01)
4y +2z = 60.0 (1) 03)
z 1
y = 2 () (03)
(1) ese» (2) =3,
y = 12.00 cm’ 02 +01)
z = 6.00cm’ 02 +01)
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5(b)(iii) e BwCEs B8Exno

1. edimcecd CH,COOH &i0®@w2 053¢ 1.0moldm™
3

4 X 1.0moldm™ (05 + 01)

2. eaimcecd CH,COOH #i:0®@m t0s3gencs

3
B® Beso, y = 7 x 16.00cm’ (03)
= 12.00cm’ 02 +01)
3 3
z = 7 x 8.00cm’ 03)
= 6.00cm’ 02 +01)

5(b)(iii) wcon 9O ces 18

(iv) 1. BGoendE wn EBu nd OBemm 8y emn ed.
2. IG0enE s e%ed el FGOeME LBnded 8@ edmes e .
3. CH,COOH 8 guSmnden g@iers 0mn88¢ oS o.

4. IGoemiE Emded & ¢80 ¢dce (DeDudnient exn ed vl I © e
Dvens’ soS.

R ® BOCOE comGEom @ e3¢HI (03 x2=06)

(V) Bex¥EEmEs evi e@ie®mBe®IiE A 03)

(vi) @ 02)
edInE 0ecdds’ 8 mica ne & CH,COOH a¢ dgdend@ emdwed 0@ »da.

(03)

[CH,COOH],, &g ©®. 03)

[H3O+]aq 28) & pH o8 d. 03)

S(b)(iv) e YO e 14
S5(b) e QO e 65
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6. (@) (i) eoxdeens ¢ moldm™ Oz S8 CH,COOH gidenwe pH eogmo goowmws, ¢8c 8udn Suns K, on
¢ §183e0s? Oyriessisy wCsis.

(ii) o> OpPusis BBe®E B8R B> c¢ cvndsm Susim.

(iii) gom 8¢ g0emews® 100.0 cm® = Bn@urs, ggn dco donB8e@x 1.00 dm® ooz DD 265 cE.
eun (i) 6068 cIes gminms §Didexs’, @8 ¢dc ¢demew® pH wem yminmas Busis.

(iv) o (i) esw (iii) 60060 oo 8End; ©18» =6, ¢dc 0w ctemd pH ¢owde O pH dmm
0.5 99 eceziosm.

(v) go» (i) em0ees8 a®c ¢10eessy 220.0 cm® s ew eozleencs ¢ mol dm™ ©z» NaOH 00wt

20.0 cm’ 23 8y w0 398 ©I Oewed pH wemmw mdsts.
Ga:n75 &)

() () 25°CE, BaSO, 8 ¢0Omm0 @8ime 1.0x 1070 mol® dm™® ¢d. ¢0® ceeinioe? 88w wematm BaSO,
0emum Balt wonleeic oame w5,

(ii) 25°C2, gun (i) e=deesd &Oened Ba?* 3057 €ns 08 ¢ 0D »IRBO eepo 8 1.0 dm? =0
ot me ¥ ©@dd o Na,SO, dntde veans ©8sim. (O =16, Na=23, S=32)
o0 vomnw B8 20 B85 mém ¢ comdsvn et D Hmie BoTD.

(i) 25 °C g, PbSO, 8 ¢o0vm0 @&ne 1.6 x 107 mol* dm™ 8. «®® coewnoew?, BaSO,
e PbSO,wo eqens$® wmadn § &8w godensm BaZ* et Pb?* es029e 40 0078 600 wenme m6sds.

(Gae 75 @)
6. (@) (i) CH,COOH(aq) + H,O() === H,0*(aq) + CH,COO" (aq) 03)
0®ved &, c - ---  moldm™
©BOEomed & c-x X x moldm™ (02+01)
* CH.COO-
K = [H,0" (aq)] [CH, (aq)] 03)
a [CH,COOH(aq)]
x2
= moldm™ 03)
c—X

00D : e»dm gduEd § B Jewdn wdmiamnd wy K, gmess w¢p crea
TGOS @BNWDIBID.

c-Xx = ¢
2
K = X (03)
a c
x? = K ¢ 03)
x = [HO'@gl =K ¢
pH = -log(VvK c¢) owd
pH = - L logK - L log ¢ (03)
2 2 6(@)(i) ©eo 98 e 21
(i) CODEEDB 1 C OO 33D DO X @NBCBB (BB @3 C—X = ¢ o®d
aeBmien @1 @88 v . 03)
6(a)(ii) e 9O cra 03
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(iii)

@iv)

)

DB DGO 83053C D3

3
¢ moldm™ x 100¢m

1000 cm?

= £ moldm™ (02 +01)
10
—log(v'Ka c/10) o»d
~Liogk - Liog & 06
5 08k, m e (06)
6(a)(iii) e g0 cna 09
»Ey cdemed pH — @i0®@wm gdened pH

—log (VK ¢/10) = [-log (VK ¢ )] (03)
~LioeK = Liog £ — (=L iogK = Liogec 03
2g“2g10<2g02g) 3)

—Llo K —Llo £y Llo K +L10 c
2 &% 2 g]() 2 &% 2 :

= %logc— %log% (03)
= Lig—£
7 BCi0 03)
= %log 10 (03)
= 05 (03)
6(a)(iv) s 9O cwe 18
CH,COOH(aq) + NaOH(aq) ——= CH,COONa(aq) + H,O(l) (03)
cDened GO 6@ = 240.0cm’
20.0cm’ 4
e7¢€n GO eIBICEHES 40,0 o x ¢ moldm 02 +01)
Ocm
3
256 8 a®c eoicens 328'8—0“13 x ¢ moldm™ (02 + 01)
Ocm
pH = pKa+ log [ coencs |/ [ a®ces | (06)
20. ’
22000% x ¢ moldm™
= PR gl 0 0em (03)
m x ¢ moldm™
= pK + log (1/10) 03)
= pK -1 (03)
6(a)(v) @ 9O cue 24

6(a) e 9O ce 75
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(b) (i) ewTFeSm BaSO,(s) cdenczm Ba™ wozdgens s (moldm™) ece 0Bg.

BaSO,(s) == Ba*(aq) + SO,/ (aq) 03)
©BOBrmed & -- N N 03)
K, = [Ba** (aq)] [SO,* (aq)] (03)
= Sz
s = 1.0x10"mol*dm™ (02 +01)
S = 1.0x 10" moldm™
Ba* ezigencs = 1.0 x 10~ moldm™ 02 +01)

000D : IS ¢dud & HPBH® TS ©&miencd Ksp IR €3E2DI
CRE TPDS @HIDITID.

6(b)(i) e g e 15
(>ii) BaSO,(s) = Ba’*(aq) + SO, (aq)
©oORBEmed &, - 5.0 x 10°* moldm™ X 03)

008 x uy gdemduens O B0 gveed SO, (aq) (moldm™) esfeens .

K, = [Ba* (aq)] [SO,* (aq)] (03)
= (5.0x10°moldm™®)x = 1.0 x 10" mol>’dm™® 02 +01)
X = 2.0x10°moldm™ 02 +01)

Na, SO, 883 cre@d» SO,* (aq) eoz¥¢encs
= 2.0x10°moldm™-5.0 x 10 mol dm™ 03)
= 1.5x10°moldm™ 02 +01)

6(b)(ii) e BwCEs B8Eno

BaSO,(s) =— Ba*(aq) + SO,/ (aq)

©0OREmed &, -- 5.0 x 10* moldm™ 5.0 x 10°* moldm= +y (06)
0®8 y vy gdemdoers O 80 Na,SO, B ci@es SO,> (aq) (mol dm™) eocencs @d.
K, = [Ba"(@l[SO,” (ag)] (03)
(5.0 x 10*moldm™) (y + 5.0 x 10°*moldm™) = 1.0 x 10" mol*dm™* 02 +01)
vy +5.0 x 10 moldm™ = 2.0 x 10° moldm™ 02 +01)
y = 1.5x 10" moldm™ 02 +01)
o me @n Na,SO, g@iescs = 1.5x 10 mol dm= x 1.0 dm? or 1.5 x 10> mol (02 + 01)
o me @ Na,SO, 8 emws3des = 1.5 x 10 mol x 142 gmol™ 02 +01)
= 2.13x10%g or 2.13mg 02 +01)

comcome : NaSO, &5 »0» 80 ¢0emed v8@10 edxed o0 ©d.
6(b)(ii) g o crw 27
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(iii) BaSO,(s) 8 ¢o0wum00 § e PbSO, 8 ¢odum0 s' (moldm™) eces

BaSO,(s) == Ba*(aq) + SO, (aq)
©sOEomed &, -- s s+s' (06)
PbSO,(s) =—— Pb*(aq) + SO, (aq) 03)
BOEoed &, - s' s+s' 03)
K, (BaSO,) = [Ba*(aq)] [SO,* (aq)]
s(s+s") = 1.0x10"mol2dm™® (1) 02 +01)
Ko (PbSO,) = [Pb*(aq)] [SO, (aq)] (03)
s'(s+s') = 1.6x10%mol2dm™® (2) 02 +01)
@ s0 _ Lex107  _ g, (03)
1 s 1.0 x 10710
(1) s(s+160s) = 1.0x1071" 03)
S = 7.9x107
@0z : 160 +1 =160 ece comEamE DE DS .
Ba* euzdgencs = 7.9 x 107 moldm™ 02 +01)
Pb* epsigencs = 160 x 7.9 x 1077 moldm™
= 1.3 x10*moldm™ 02 +01)
6(b)(iii) e dwCEe B8Exno
BaSO,(s) === Ba*(aq) +S0, (aq)
PbSO,(s) =——= Pb*(aq) + SO, (aq) 03)
Ksp (BaSO,) = [Ba*(aq)][SO, (aq)] = 1.0x 107" mol*dm™ (1)
Ksp (PbSO,) = [Pb*(aq@)][SO,* (aq)] = 1.6x10®*mol’dm™® (2) (02 +01)
@ [P _ 16x10%  _ 4 (03)
(1) [Ba*] 1.0 x 10710
[Ba* (aq)] + [Pb** (aq)] =[SO,/ (aq)] (3) (09)
[Pb>*] [SO,”] (03)
[Ba*] [Ba?*]
2—
1+ 160 = (56,71
[Ba*]
[Ba**][SO,*]
1+ 160 = TBar (03)
1.0 x 10" mol>dm™®
161 = 02 +01)
[Ba2+]2
[Ba*] = 7.9x107moldm™ 02 +01)
@0z : 160 +1 =160 ece comEamE DE DS .
Ba* esoxsigencs = 7.9 x 107 moldm™
Pb* epsigencs = 160 x 7.9 x 1077 moldm™
= 1.3 x10*moldm™ 02 +01)
6(b)(iii) ecwr o e 33
6(b) e QO ey 75

®©58,.
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7. (a) 508 yBmidme @y catles’ §1dm8E owd J6BE de88, BuE It ®dvedE Mg 0o 588w
8808, o sun wews? IR0 godidewsd, & ¢ §080 yBmrdnn 88swe me emmpen 3¢S

88 BT,
HOCH,CH,CH,Br —¥82%€ 255, yocy,cH,CH,MgBr (o 20@)
(b) FeCl, /8 80% easiB=i® HecleboBmbens wem witnenss 6gziD. (e 3.08)

(0) cBudned 8 B Cwowm ¢On oM WBnnddzsl 2 vy weps! u3OUnme Bgndsies emeded
[CetataataN

O OB RIBSHD
wos3gH,S0,, »m» H,80,, PCl,
Mg, &»%, HCHO, K,Cr,O,

il
(CH,),C=CH,—(CH3); C— C—OC(CH3)3

G2 5.08)

(d) q6B® 208 ¢Ov8 6Ee ePRVINE COMT VIEHDS LD EHD? EwIne IesIes eecned
CSIata o )

|
CH,—CH,—C—NH—CH,—CH,—CH,
(Gey 5.08)

7. (@) gBYe ke ne Good ghwmiowme HOCH,CH,CHMgBr egeg o @ O
»2  HOCH,CH,CH,Br / HOCH,CH,CH.MgBr geqo @®@o gBFwce =»d (10)
HOCH,CH,CH, e30¢&. (05)

(5)

@0
Mg/dry ether
HOCH,CH,CH,Br HOCH,CH,CH ,MgBr  (05)
(05) | HOCH,CH,CH,Br
HOCH,CH,CH, + MgBr— OCH,CH,CH Br
(05)

(15)

OB r6en Food EBcme @CemenIc H»Fed & Sewidms . 05)

(aDe30) ARG BngOCH2CH2CH3 @d.)
(8 H e8m woewio »ged & RMgBr dewidmnn 08 am alds e¢m 0dms 00538 ¢ 88on v18a.)

D e3¢5’ 88 el e 88»@53m.

B1Ce0IC (ewf 05lediny WD Do) D BBITD Hd EBDICDE BO® ©HwD
€53 020wl §BFw@o IE.

ROH + R'MgBr R'H + MgBr
[CIoN]
H* + R MgBr RH

7(a) e 9O ceam 20
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(03)

(b) R -
Cl—Cl FeCl, — > CI—CI—FeCl, (04)

[CL, + FeCl, ——> Ccr FeCl,"] caea (04) & ©0el

(03) ) _
Cl— (1 — FeCl ©4Hc1 Cl — FeCl,
3
(% — o) (R 10)
(03)
_ + H FeCl~
Nolies OFa™" ] coaonesas
(04)
oWl

S+ 5-
Cl—Cl FeCl, — > Cl--CI--FeCl, (07)

Soees @€ e cua 033 el wosy. Yol 0290 DO YO R JPHE DIBD.

03) 5, N FeCl,~

Cl--Cl- - FeCl, N
Y
(03) (04)

20O e Oy @85 £l @d.

+ JH H H
Efe  Gfo o Of
+ +
H

@4 a cas 01) coems

* geCHedi® @t (PO IDE ades exn .

* YD O¥» e e & @B »® crea (02) s@enss FOD®G WOB.
¢ <—— BER® B 0B O ey BD.

8m0 O pumens’ egledimnn®s 9o Be®x3 ¢edi®Om tOdmd R 5.

(03)
02) - 03)
+pH Cl—FeCl, 0 01) (01)
@LCI - @ + HCI + FeCl,
(02)

(03)

(e — O

cRay (05) s0ens

7(b) e O cey 30
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() dil. H,SO, PCI,

(CH,),C=CH, s (CH,),C —OH - 5 (CH),C—Cl (04
Mg/Ether (04)
dil. H,SO, HCHO
(CH,),C — CH,0OH % (CH,),C —CH,OMgCl <—— (CH,),C —MgClI
(04) (04) (04) (04) (04)
K.Cr,0,/dil. H,SO,
(04)
(CH,),C — COOH
04
(04) o
conc. H,SO, /
(CH,),C —COOH + (CH,),C —OH T (CH,),C —C—0—C(CH,),

04) x 12+ (02) x 1 = c=eq 50

00w 0w & 28350 cnay (10)= yome »osiy.

conc. H.SO, /O
(CH,),C — COOH + (CH,),C —OH % (CH,),C —C—0—C(CH)),
(04) (04) 02)

7(c) e @0 ce S0

(d)
CrO/H*  (06)
CH,CH,CHO CH,CH,COOH  (06)
‘ [or H*/K Cr,0,, H/KMnO ]
PCI, (06) [or PCI,, POCIL,,SOCL)]
NH,
CH,CH,CONH, 6 CH,CH,COCI  (06)
(06)
1. LiAlH, (04)
2. H,0 or H* (02)
P

CH,CH,CH,NH, CH,CH, — C — NHCH,CH,CH,

(06) (02)

(06) x8 +(02) x 1= cmeq S0

08 © BEom »B POG 006 0. LoD BYD BCHD eI DO LI ¢ CRT &6 VB,
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OEs »®s 1 :

CrO/H* (06)
CH,CH,CHO CH,CH,COOH (06)
[or H*/K,Cr,O,, H/KMnO,]
1. NaBH, (or LiAIH,) (03) PCI, (06)

2. H,O or H* (01)

[or PCI,, POCI,,SOCL,]

CH,CHCHOH  (04)
(03)| PCI.  [or PCL,, POCI, ,SOCI] CHCH,COCI  (06)
CH,CH,CHCI  (04)
(03) | excess NH, 0
I
CH,CH,CH,NH, CH,CH, — C — NHCH,CH,CH,
OwCo noa II :
CrO/H* (06) PCI,
CH,CH,CHO ———— CH,CH,COOH ——> CH,CH,COCI (06)
’ [or H/K,Cr,O,, ’ (06)
H*/KMnO ]
aq. NH, (02)
CHCH,CONH, < ™4 CH CH,CO;NH?
(06) 02) 02)
1. LiAIH, (04)
2. H,0 or H* (02)
0
CH,CH,CH,NH, CH,CH, — C — NHCH,CH,CH,
(06) 02)

000 »® Per & ® WIERNSBES 2®EG ¥ ¢ @me IRV DI ORB ERAICOD
a8 0 (@0c eBeB6 Mo exne®ied) O® Budd weMI RS GODB BE BURE.

.43

7(d) w0 9o e S0

8OEHOR & dEs BOICE O ¢ uBmIomns D108 O IRLO CRW JPDE DITH.

OE® D108 & gBmidme BO(CC HOr3 B®ICEO R ZODGE @NDIBIB.
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C om0 - GO
gEm Knnd o0y 88nd; swusim. (O o gudnwd eady 15 98s3 cEd.)

8. (a)

exowle NH,OH sy NH,0H ,
Dj A‘ 208¢@ emog

(i) o Sgomun suD (FWedn FN8s ecnd sdms gd-q od.
Ba(NO,), Zn(NO,), AgNO; CaCO,; NaOH

890 »eIHO temd Bim cf BN, NiFduen ¢ wOn vum ¢uled:

(= el- 1 o] 80deane
l. Bgerwd dcu dwnmcm c2. 88 godemus (B Sgencs
O 8.
2. gom 1 53 cavos 88w $0mens 6:m0emd | 88 ¢Oben ¢0Hs o BrKsd
Berddnls? 353 B8vws & née c&. 0165
3. gom 133 cavond 88 DemenR HOs emdend | g ¢OSednw g8 nOESOS
vy HClg®sws? 8 m»ém c2. 2®ce O 88688 Ow ¢Hens B,

ety ¢HO8z, Byercnd gd-q enln eCwm wEIOTID.

(ii) von Goed A 80 I enxd scudodc ge Busln. (aE® cmasSn odocem o ey 508 qdes saed.)
08 o, §Odedn, (0 v DIy HGBwms B300 vum (edm texm ©I8n eme.

<> L) A g0 deds

ogy H,S0,

E:] £00en O Oag3

g®cs D

fale)

<> 3]+ @) S\

¢Obes e B
(5220880 3¢, 308cm00)

2. NH,SCN

1. e0z¥g HNO, / 658 88®

3OFB0 F8o8 F

e ]

/&\

20

l ¢4g wosig HNO,

ne 8¢

@) GXE

L

BaCl2

“8s F l

(om> HNO, 8 25008)

(Gaey7.08)
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(b) (i) 3d eoopyed @eedvwd O M, M™ gomosd 08, 99 gune npm H,S0, ®resg MnOy
88x MO; guoed du8ndeas e mB o s8fseasnd, M™ 5.00 x 103 mol =5 MO; @99

DriBmGens 880 eew»o 0.100 mol dm™ KMnO, ¢oe 30.0 cm’ S ¢0wn B, 09 ¢on ©8nm
26 N8 eos OHEHE DOBID.

(i) Cugdeqy ZBg ccdwenB 8 CugBone HYews 88O wem svn ¢=fedn I I §s88ede
30dmnw @ cE.

Hwo88ede:

8 (a) (@)

(ii)

b ©

L

II.

Z 8gecived 2.80 g Bufox nym H,SO, ¢0es 500.0 cm’ > O B> 8 09
go0emens 25.0 cm® 20 9856 Kl o 88c0s3 Cul g3 ¢Ofedns e L, o0& Oc Owews’
Ci@%. B 91, ome ece 880w ©8n ©B, Na,S5,0; s0en 00 gnPisew nim
c. o® wemo gdwms § Na,S,0,00e 28200 30.0 cm? 8.

oty e 500.0 cm? 2 K,Cr,0, 1.18 g ==f coenw 88e0s B8ewe mdod si0esed 25.0 cm® 0
az= H,S0,20 cm’ =3 eseo 856 Kl o o6 c&. Pams eces 880w ©08n =6, S g 1,
o 8w06 18 ©8m me Na,§,0, c0dens wdo gp@sms m0m c& @ wgpo ¢das §
Na,8,0; 8200 24.0 cm’ 8.

. S088ede Tan I8 8¢ yB8ws tew n8» dwuBn wdnde eisim.

Z 8y ccdwess 8 Cu yBans BBew mcsim.

3. §wo88ede eI 8 goin clesdc? Hifsencs B0O0 cedn O¥en Subiuie (FOH.
(O=16, K=39, Cr=52, Cu=63.5)
(e 808)
o8msenc NCs-encs
1 CaCO, oo 03)
2 NaOH & 03)
3 Zn(NO,), g 03)
08 Bgemed B oewio e¢m» NaOH ew» Zn(NO,), . (08 + 08)
8(a)(i) wew g e 25
A = FeS B = FeSO, C = HS
D = HNO,/H,SO, E = S F = NiSO,
G = NiS E = Ni(OH), I = [Ni(NH,),]*
05 x9)
8(a)(ii) e 8O e« 45
8(a) we o cem 70
(5-1n) (MnO,” + 8H" + 5¢ —> Mn* +4H,0) 04)
5SM™+2H0 ——> MO,"+4H" + (5 —n)e) 04)
(5-m)MnO,” = 5M™ -------- (1 e®a530cs) (04)
KMnO, 8 @gc g@senc = 0100 30 (04)
1000
0.100

DDz, MnO4_ 8 95 u®rens

——— x 300
1000
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M™ 8 ®gc g®iencs = 500 x 107
0.100

1 e3®R530e@ss x 30.0 x = 5.00 x 1073 04)
1000 5-n

3 = 5-n

n o= 2 (05)

8(b)(i) e g e 25

) 1. BeBgedgl
2Cu* +41° ——> 2Cul+1, -------- (1 es8Tencs) 03)
L+2507 —> SO +2[" -------- (2 e8mcenw) 03)

Fwo8Eedg 11
Cr,0,” + 14H"+ 6e —= 2Cr*+7H,O
32 —= 1, +2e)

Cr,0” +14H"+ 61" ——= 31, +2Cr*+7H,0 -------- (e38m0cencs 3) (03)
L+2507 — SO +2I" c-mooo-- (3B encs 4) 03)
2. »OsI

Bo88ede Il e cBe®s3
(e3®@0encs 3) + (3 X 380w 4) @530 S8e®xs3

Cr,0 = 6S,0,” (03)
K,Cr,0, 8 @98» emside = 294 g mol™! 02)
K,Cr,0, ¢vened eosigencs = 1.18 . 1000
294 500.0
= 0.0080 mol dm™ 03)
250 cm’ 8 gooq K Cr,0, @gc goens = 01%%%0 x 25.0 03)
5,021 = 20080 1, 950 x 6 x 100
: 1000 24.0
Na S 0, ¢oened wisicens = 0.050 mol dm™ 02 +01)
Bw8edg | sicReds’
- 0.050
S,0,7 ®@gc g®ienc = 1000 x 30.0 03)
(es@mCencs 1) + (e3BmCenc 2) w@rsi) S8e®x3
2Cu™ = 25,07
@8, Cu” = S,07° (03)
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0.050

25.0 cm’® 8 gfog Cu™ @8c y@ienc = 1000 x 30.0 03)
5000 3 éB 6)0 C 2+ @ @ 5 — 0050 300 5000 03
om' S geeq LU OHC gerene 00 < 00X %50 @
o8, Cu* 8 ac = 0050 300x 2900 4 635 (03)
1000
= 190¢g
_ 1.90
Z 8y ecinen® % Cu = x 100.0
2.80
= 679% (68% Bo» v S8x.) 05)
D®s 2
S,0,” 8 eoxsicencs M mol dm™ »®, 02)
- _ M 1
Cr,0.” @0 gBSmeds’ 80 g 1, 9gc g@iens = 1000 x 24.0 x > (03)
& wew goes Cr,0.7 ©9c y®rens - M 24.0 x L X L 03)
277 1000 23
500.0 o’ 8 480 Cr.0> o8c gosess =M x24.0 x L x L 3000 _ LI18
27 1000 2737 250 294
(06)
M = 0.050 mol dm™ 02 +01)
Cu™ 000 gBFmeds’ 80g I, ©9c yerew = (i(())g(()) X 3%'0 (05)
500.0 cm’* 8 @@ Cu®* @8 S@res = 0050300 . 5, 3000 (o5
om S aleq CUT OHC gerens 1000 2 50
500.0 cm® 8 a@oq Cu®* 8 as = 0050 300, 5, 5000 , 635
1000 2 25.0
= 190g (05)
Z 8g eciver® % Cu = 190 100
2.80
= 679% (68% SEo» w(Bws.) (05)
a3 B
I BuBEede BE — a0¥en 03)
I Sw8ede BE ——= (@ 58) emg 03)

8(b)(ii) e o e 55
8(b) e 9O ce 80
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9. (@ () 25 edew wIOmewsst cwdDu® BEsigms B30 8¢® BB svm (Hedn FEHOCO BES;
LaBGsID. ’

I cead8u® Hdoogme 8300 ©wi8m emedm 68D ¢Ovw »® mSH.

II. Bexsd BOedemrd 656 gadd®um (OBewd ¢Drmw s ¢3® tewd o® (Onue O iy c1ed.
09 ¢OB0 WEDIOTID.

III. B¢yt BOecdes emiuws Swimdm (& c&emOe weHwsd mSsIm.

IV. 9853 emdecu8 gendde w wendds vgvosID.

V. g16599006d2 o mendDed® 8o gD ends uBSwr wepo pBn Cnudin edmdes Busim.
VI gemde ew myenide Oies? ¢cBi (steel gauze) O3 83 ¢dws Oxles? ¢ 8?

VII. ge53d9s w0 mnemd®e c0z3 B8O @500 Hesags §uidBe tem on @ Oren gadieomod
8wdox ¢8O,

VIII. s ¢80 gmons ons ¢ goms ¢ osis {0sis.
"et3d80® Besnmed & g8 D060 o 08 Brdurt HI8n emedd.”
IX. 00® n®ed & 6eI8u® @ mpEmm cweln §0EHND i,
X. c63d81®8 08n e¢omd o gendded® ¢ ozl Occwd 88 wIbBnus eizim.

(il) 2R BELI»d gie Budd und enderd Bund mCxim.
(Gaen 7.5 3)

B () som B I8V ens YR LCDBID

L 22080 @ 88550 comid O $OBn ool
II. SogemdBu Doy ©®w e B8Sexda gsinb8u B Bedn ¢Bmms §uod8
L 208es8m @060c0 §0» 208m6 Oogy cA8s B Hwod8
IV. 23906 282058 §womidm® ednedss 8eox ©8s6 208
V. #8c 98 odnedst 8edm 88 s

1 80V oo 03 0 goome wepn 0018 mgess OGm oo ABS swn g o8 c8tdneds enddH
Budtm. (8ed cotnd smee8 I 80 V e HROC g Bwo, 8 O dond g8eus! e O

e e, A, B, C, ...... 808 Omews? Bwo ¢=Owm. O Odensss O OGO O 8ews? ©wI8n e
o Bes.)

A - gwos-tdedeencs B - ecdo evd yrodo8= e BEO1eROC Bdoeme

C - codBs ce®ndens D - Beesdst mdes ©8x3 UV 88BSen gOemduencs

E - 88w»e 8889 F - 0ed oce ;8 &6 ecdw o Eud®

G - ©8320008 105emw H - Betsds? ¢dmde Hewnd®

I - 626@ 86 Bmoas ] - con8e guidm ¢wmas

K - gmoe deoofim @800 (smog) L - gon &cw coene B®
M - ecdy 88swe0 N - dconde 3B &g sce dbAmw (gesdseic)
(il) ocgnd; Aco0rduBst ¢®c 08 o e (wonlde, 88 03y Be@dome sicms 530 083

g0 B¢ mBe. o(@u dweus! CIOD BB ¢8O 6uER8H, 198> Be®IOn BIcm 889 eewo
858 2P0 cwddzn BOHTD. Bed BERS w0 B8O ewn D SeSD edmde Busis.

(iii) emocwns §@O8 ©»Smo DoggemIcwd Rewed O NO o 802 wz g®8>»> Ooy, Ongendeeus

8EcOE HNO, es» H,S0, ¢®¢ 3,200 codnp 0. @@ ¢®¢c e 2® ©em 8> SeneBn dndes
Bustm.
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9. (a)

(iv) so» 2 8 oceudo sensim:

CH,(CH
e®0y gredsl,

24CH;

CFCl, CECL, N, NO

I eod8c c@g@md%w
II. Reesd=s? s Hevwd®

8620 {BDOD t3:6i3I® BEZVOBI.

(V) Beesds? eImGou® Betsdsd ;898 Brneden &00wBnd Beed. Deeds? tnd mEoswed guin et

83D eeuie HRoBeds ¢ colednd Beds B D, Beeds ndend, swm ¢e0 HwodE
©e l» Seoudn e8mden Busiy.

I 300008290 Beesded 3,20 30 B0d®
II. et es,20
IIl. BesdtOe Edeedn Bmwd®

L.

IL.

I1I.

Iv.

VL

VIL

VIIL

IX.

NaCl
CaCl2
~600°C

g

DEBIE

eremIG

DEDIRE

ISES et
D@53

2CI' (1) — Cl,(g) +2e
Na*(l) + e ——= Na(s) e»3 Na(l)

(Gaey 75 8)

(04)
(04)
(04)

(04)
(04)

(04)
(04)

CRH Y B0 @ evIBn HFFO w» euBolms Ine Gde agm «.

Na esen Cl) g0 gBFw00 D1€30® ¢

0, 2 em@ma@ (Moisture) ©3@® Na 85w S8e9s3 O1gs0® eeno

81688

ALY~

Na

*  oida® Dids E®8OE (vapour lamps)

* I8 s eastBs’ OB ¢ Seg® wewo

¢ Je0sBm wotdeCuendE 00 SO wewo @d.
* NaNH, 8gecc B8e® &

*  »uEd® PRv0wBB (nuclear energy reactors) &&8Es esimezs (cooling fuel)eces

(9 ecws, 04 x 2)
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(i)

(b) (ii)

HCl 8gece B8e® &

B0z (bleach) 88ewe B8e® &

PVC 8gewvc B8e® &

Bedd e (disinfectant)

D@, Vo (drugs) w» dUem (dyes) Bdwocmed &

(9 D) 03)

(e BEO™O e e B8O @y wiem slmendicied ¢®Be G G4 ©)

!—4

IL.

IIL.

IV.

9(a)(i) e 9O o 55

3100 ens - eOBE w0 0®¢ el ®ize e NaOH @@®o »00xm cide®xs
B3R5 €3 BRBedIE Eed.

©@®3

1]
R—C—O—CH,

?HZOH
Il I
R—C—0O—CH + 3NaOH 3R—C—0O"Na* + CHOH
0] | |
Il
R—C—O—CH, S0ap CH,OH
glycerol
R - 8o 0® a¢(Gn8E mrertdws (DE® ©3®woencs adas D)
(08)
BBeedic 9 S8® 04)

o8y B6@® (Purification) - @88 NaOH ¢ac ¢®ceBs’ cofis 88® ww &bes 2/3
@B} 0 RS EIOT®
02 +02)

2Deome (Finishing) - 2@®@o0 ¢d» (additives) 8@ 20 @3 (2310 @@e) ¥18 O30
02 +02)

=8 B8® @ (01), adasime @z (01)
9I(a)(ii) wcp o cna 20

9(a) e YO cem 75

A,D,G
C,H,K

E, I, M
C,L,N

B,F 1 02 x 15)
9I(b)(i) egn O cw 30
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(i) »ed®ns (Ca e Mg Oc @588, 1030 end HEednseld) el etrE®80) 98
0 ¢®E® Doy QOB WIBI. 03)

SO,(g) + CaO(s) ——= CaSO,(s)

ewd  SO,(g) + Ca(OH)(aq) —> CaSO,(s) + H,0()

©@®3 SO,(g) + CaCO,(aq) —> CaSO,(s) + CO(g) 02)
9I(b)(ii) wcw o cwa 05
(iii) 2NO(g) + O,(g) —= 2NO(g) 02)
2NO,(g) + H,O(I) —= HNO(aq) + HNO,(aq) 02)
©@®3 2NO(g) + O,(g) + H,O(l) ——= HNO,(aq) + HNO,(aq) 04)
©@®3 4NO(g) + 30,(g) + 2H,0(1) — 4HNO,(aq) 04)

€320
250,(g) + O,(g) —> 250,(g) (02)
SO,(g) + H,O(I) — H,SO,(aq) 02)
©®d 280,(g) + O,(g) + 2H,0(1) —= 2H,SO(aq) 04)

9(b)(iii) ecn g e 08

©00»D :  »EDedNSed Gtn e [OH(Z)], sd@iegm @388 [0(g)], »B8csss

(v) 1

v) I

II

III

esededs) [HOOH(g)], »@8» owsedisadsd [ROOH(Z)] @380
eR®n 0 WO @8 0 O R JHDB WOBD. g © VFEBcwe
»BDeCFEE §¥n Aentdel. esedisedd) Sed .

88mce o3d® : CH,(CH),CH,, CFClL,, CF,Cl,, NO

Deesds’ o mesd® : CFCL, CF,Cl,, NO 02x7)
9I(b)(iv) @ go cra 14

3000082 Deesds’ 8@

0,(® o 20(g) (O @» g» aetdn P00 e al) emixm)  (02)

O(@)+0,e+M —= O0,(2) +t MM crmy 98g0 aBe ¢ o0 B pz3

D5 e300:E)

e O(g) + O,(g) —> O,(g) + energy (02)

3002098 Deesds’ Bmccs

0,(2) % O(g) + O,(g) (O @» g5» aetm Y00 crea el ee0sw) (02)
O(g) + O,(g) —= 20,(g) (O @» g&» Qe P800 cra gy eedsiy) (02)

¥ et 3:8®
h L
CCLF —%— 'Cl+ CCLF (g aeon o¢p 8a gn ) (02)

cBedtn Deesds’ Smoess

Cl+0, —> 'OCl+0, (@5 destd 0 s @y @) 02)
O, —= 20 (O o g pestd P00 ey ¢h) emwdssm)  (02)
‘OCl+0 —= Cl+0, (g5 2t o P30e gy @) (02)
20, —= 30, (net) (02)

Cl cBegcmns’ e@e BEmBID.

20w 1 Ib)(V) I8 83 Ib)(v) Il 5806 0D m»H® ey §mB DO,
680 OE evISm PO wews’ BEO® adas H.

9I(b)(v) wew O e 18
9I(b) e YO crew 75
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10. (@) CIgeDBHIOE Snwms v gomm MEEHOC CwIumw §nd DKes OBEH® BBOD ccsim.
(eaen 25 &)

(b) ©®S g03IOEE 63 d8u® sEndd (Na,S0,), s8cdemcwst (preservative) eces eeaetdd ®30cO (sausage
meat) O Iy cred. 8 Hufon ¢ Na,S0, s86en g@rems BSens B3@ wep son ¢Fedn
Fuo88ede ewigomsisn cE.

Buwds 1: ® Becdda@w=s (1.00 kg) mpm HClI 9856 g@remunt 000 2005 cE.

8wdd 2: 808 9y, 0.050 mol dm 1, 00es O 8506 yooenwn eB¥Beamess® qdenlaein B ce.
008 me 1, ¢0ewed ©8® 40.0 cm® B.

BuwdS 3: 8udi282 c@e 0w, bans ece 880w 6wicaf®zs, 0.100 mol dm= Na,S,0, sooenws
800 ¢n@iome mOm & ® wgwo ¢dws § Na,S,0, edeied 880 26.0 cm’ 8.
(O=16, Na=23, S=32)
(i) e BuBEedeed ¢0q § 8uOS ap wew ndn Coedn wdnde Gusin.
(i) @ Bufen® 1.00kgn &f Na,SO, g®ee 99cO8S vemmw »IsTH.
(i) @8 Vg B vBoen gores, wdimsens’, BBumwn @B 00t (ppm) e HmI® et
ced. (8 g0 1 ppm=0t 10°gm &8 Na,SO, 1 g=)
eum (ii) emdee8 BYaw mdm ce Na,SO, 5®etcs ppm OB=8 gmam wSzio.

(iv) ep@oomed gl cfurede OYer Bubuiess emOnts.
(e 5.08)

(¢) Bun cdeioun von ¢Hedm HBHwIedS Dicmw 21689 e Bevews u8eer nod 8¢ meda.
207 (aq) + S,0§"(aq) — 1,(aq) + 2505 (aq)

(i) vegon oButeemcdss, 0.160 mol dm™ I'(ag) go0es 500 cm’® =3 ex 0.040 mol dm™ §,02" (aq) £00e%
500 cm? 3 By n6 gun 85O 8O0 @dudm cE. 6®um nulnd5® e 88Deden ¢OmIDE?
I, ®8¢c 2.8x1070 5 e5,2 E’QB. DO eewInsoN c2.
I. Iz(aq) t3:;26® Bynod vamy SIH.
II. T'(aq) ©s®e® Byx0d B DSTD.

I S,03 (aq) ©10Be® Bgood DD DO,

(ii) e¢om oB=teesed, 0.320 mol dm™ I"(aq) g€ 500 cm® & eseo 0.040 mol dm™ §,02 (aq) 20
500 cm® =3 8y =S 8. 980 yBEwo S99 1.12x 10 mol dm=3s™! 50 Serw =6> G2

Qoo (i) oo (i) 62000 & 38 e»adnd; ©8n =68z, I(aq) O eed=ed 58508 eog
OB DOBID.

(ili) S,0% (aq) B wolgenc OMIBZOW Bemdm c¢ O wivencd?, $,027(aq) © eoedsied
385we08 eve 1 30 Heiw > G

L c®® 388uwi0 sewr Do wdwmdess (rate equation) Basim.

II. gom (i) 600668 0es ccenBO 8881 gugm dcw O B8O eiqen nJ gzlng 99 b
8y me 50, yB8wied Kupd v DETRD.

(iv) I oe§ cve gBSwidn b8 mics wrlens! g emedned p®= ¢?

II. I'(aq) wozigens Bund 2@ @B 8O, qovn £B8wicd8 qbd80 micse §id®wm Szog“(aq)
wosisencns’ et . geinldn Bosaen §0idens? ¢® gminn B E8 ©SsTH.

(caa 75 &)
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10. (a)

Becids’ —1 0 0 O38wden @00 O eBTBR® WO 8m0, B PIEED VB
VB en DD ¢ eoRH® 8. (+1, +3, +5, +7)

@B HEEDHOCEO Oin, F, 8 938m007 A (oxidizing power) (&8 c.
Kr e Xe wo BdGw Dig e00 F, eoewio ©igm oo @88 ocdy deed ez 3.
F 8 auBwden adBe, 88 0C8»0C ¢udnien aEfSn D8 edends’ 918 «.

HF 8 m0e30090 ¢85 ©880x8s ebc800¢ (HCI, HBr esw HI) 5030029032530 D80 @@aewns
edmEs .

F 8 8cyiesnenmnd, @53 ©1CE8m0E Sl ennndd D8 e@iemnd 98 .

©eds’ € 86 DB 2f) aBewrs’ ¢ d - 1382 0B evBs3 F 8 esweseqesmd
D20 8©) O and aBss H»ICE®ORO d - S8 cveri® B800 vl @18 oo 1,3
% 5 30N enn® »O&.

dced & HF ¢80 adcws 0 o0 gonys »B0085 odcldd uac a®c od.
2ems HICEHORO D&, F ey 600 afBes 95305 e0¢s.

F, dce 9538mdens m0 and gens ©cdy detd 0mdi.

AgF e PbF, dceu8 ¢dn 0 g0 Ag ey Pb8 geons 0dcl) dcend ¢i0s o.

Clafialerm] 06 x 4)
8o © 88nor BOGE »® 01)

(e BEIWO e yome B3O wewr W lmewoiwed ¢ BG CAG ¥ ©.)

b ©

(i)

10(a) e ®© cey 25

80 1 Na SO, + 2HCl ——> 2NaCl + SO, + H,0 (06)
8edd 2 SO,+2H,0 +I, —— 4H"+ SO, + 21~ (06)
8380 3 L+250 — S0 +2I" (06)

10(b)(i) esgn g e 18

- 0.100
S,0,” ®gc y®iencs = 1000 x 26.0 03)
S O 2- —_ 0.100
,0,7 000 g88wm e 1, 99c y@rencs = 1000 x 26.0 2 (03)
O o> ¢ I, 0gc y@ierws = % x 40.0 03)
5,0, ©®0 gB88w we |, 09 g®iers =
_ 0.050 40.0 — 0.100 . 26.0 (03)
1000 1000 2
= [ 0050x 400 - 0.1 x 269
1000 2
= 70x10™ (03)
021853, SO, ¥gc g@rencs = 7.0 x 10™

021023 @cd 1kg » afoq Na,S 0, 8 ®gc g®iencs 7.0 x 107 03)

10(b)(ii) e O e 18
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(iii)

@iv)

(c) (@)

(i)

(iii)

Na, SO, 8 @9G» enside = 126 gmol™ (02 +01)

@ed 1kg 2 @& Na SO, 8 efmsiis 7.0x 10 x 126¢

= 0.088¢g (02 +01)
®@ed 10°g 8 @toq Na, SO, g@rencs = 0088 ps
? 1000
= 88 (ppm) (03)

10(b)(iii) ecn g e 09

Oben Beusbnaes : BE 80 adben 05)
10(b)(iv) v 8O e 05
10(d) e g ey S0

-5
2.8 x 10™ mol N 1

L [ (aq) e3:€e® &eymoD = — 02 +01)
1.0dm’ 58

= 5.6x10°moldm™3s™ 02 +01)

II. T (aq) &1c8e® Begmod = 2x56x10°moldm™>s! 02 +01)

= 1.12x 10°moldm™s™! 02 +01)

L. S,0.7(aq) ©198e® Begowd = 5.6 x 10°moldm™s™! (02 +01)

10(c)(i) e g0 e 15

I (aq) e30253¢encs S,0,7 (aq) es0s3cehcs
(moldm™) (moldm™)
e8msenes 1 0.080 0.020
e8sencs 2 0.160 0.020
Begmod » [17]4[S,0.7 1P (04)

e8msencs 1, 5.6 x 10°moldm™>s™" o« (0.080 moldm™)* (0.020moldm™>)® (1) (03 + 01)

e38msencs 2, 1.12 x 10°moldm™3s™ o (0.160 moldm™)* (0.020 moldm™)? (2) (03 + 01)
2)/(1) 2 2¢

o= 1 e» 1 0 esiedmss d eng =1 04

200D : DE®) QeSO HIWES OBS3 =120 eusmd® wewr e (04) = @

ecs3H.
10(c)(ii) w@ewo o cra 16
I &good »[I7][S,0,7] (04)
II. »o 88e®s3 ey, [I'] = 0.080moldm™
[S,0,71= 0.010moldm™
e3053cen B @6 © €3G0 (03 +01)
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Beg00 o0 [17] = (0.080 moldm™) (0.010 moldm™) (3) 03 +01)

-3 -3
B) Gemo /1.12 x 107 moldm=s = (0:080moldm ™ (0.010moldm™) 5 , oy)
) (0.160 mol dm™) (0.020 mol dm™)
-5 -3¢l
Beyod _ 1.12 x 10 moldm™s
4
= 2.8 x 10°moldm™s™' (03 + 01)

10(c)(iii) e O cwa 20

(iv) abdBd miexs @ YBBewed wisigens O8 ad®on avncens’ w8 ¢t 0 o» D
DIRS (06)

I" e encs Bom O »@00s 80 8800 sed evg e »&Bed. 04)
[BO€ X - ades (01), B0 Y - s (01), ¢c@om cess (02), 80108 wids (04)]

G
"'om Cy'2
2) ]
Co'd
Co'8
0 t 2t 3t t
s E8 G -
B0 @B @88, S,0,7 wstgens C, 80 C /2 ¢ 2QB00 om D5 mEe, OF @l encs
C,/2 80 C /4 ¢80 28800 omdm mIEE0 @i 8. (06)

10(c)(iv) wew 9O e 24
10(c) ween @ cen 75
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