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2(a): 50 usiefassit

. (@) GeutiuBlensv 25 °C @sv H,CO (aq) suflevgden &L Oiflens wipisdasit

K, =45x107 moldm™ e i K, =4.7x 107" moldm™ 2 1b sy@b.
(i) H,CO,(aq) @i (p@oond salLUlflnsésen @reaLmd slLulflossen  Foploasd

STHBEMIHNT  S1(IPHIS.

| @iy : Cuemds Perevsst oAb, TOVTS STEERSEHEGLD swpomed G = siudlwb

waotaig i Lplflss: H,C03(aq) + H0() = H30%(aq) + HCO3(aq) (05)

TV

H,C05(aq) = H*(aq) + HCO3 (aq)

@resLmaug alLipiflens: HCO3 (aq) + H,0(D) = H30*(aq) + CO3™ (aq) (05)

TV ]

HCO3(aq) = H*(aq) + CO%™ (aq)

(ii) wasomp  aal LOUflensenuwids asmg, 25°C @ em 0.05 mol dm-? H,CO,(aq) ssmysaisd
H,0"(aq) @egudp HCO;(aq) @egid Qaflaysemens Hemilds.

K, = [H30*(aq)][HCO3 (aq)]
& [H2C03(aq)]

(05)

H,C03(ag) + H,0() = H30*(aq) + HCO3(aq)

agiu Gofey 005
Gafey wrpp X
sofensy Qanfley  0.05 -x
Ky =450x1077 = —=— =4
x2= 225 x1071°
x= 15 x10"* moldm™

3

[H;0%(aq)] = [HCO3 (aq)] = 1.5 x 107* mol dm™3

X X

0 0 moldm?
mol dm?

mol dm™ (05)
(05)

X x

(04 + 01)
(04 + 01)
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. 2- 5 :
(i) BISLMD sar L LTf@emuE SOH, SIS [CO-" (a.q):l 83'. &m?_;}mﬁnﬁ K, Bnes
soweas S GE. GUDDEGSIEHL GBI / a@Bssiamad GBHUIEGS.

K, = [H30*(a@))[c0%~(aq)] (05)
2™ [HCO3(aq)]

HCO3(aq) + H0() = H,0*(aq) + CO5™ (aq)

agiu Gsfey 1.5 x107* 15 x107* 0 mol dm™
Cofley wrppd> -y 15 x107*+y x mol dm*
sudensod Gapey 1.5 x 107*-y 15 x107* +y x mol dm? (05)*
—4
K, =470x1071 = QERR N wy (05)*

(15 x107%=y)

* HCO; @ Bohs siLpiflos swLbs owme WsFANLE SHHLE DHATD 2 Gaure
H;0* et owne Wssffugp cata Qdadp @emsaiagd Gsphle WIHHD Upssailsss
BhEE, G wiemeas Osmpseisd awBuUGhT 05 + 05 Usheliss aupssaD.

[CO%™(aQ)] = K, (05)

61BCHmsiT : lmﬁ gl L piflesu el gUIGL Cuig @remiLmaud L puiflns Hss
APwg (05)

3(a): 60 ushefiss

(b) GeuingBenso 25 °C @6 0.01 mol dm? Al**(aq) swshimensiuyb 0.01 mol dm™ Ag'(aq) SisisamemUD
QuB eI 90 Brd menysed o _mmelLib supiisiul @eengl. swbsenrseds 1.0 dm® Bhe. 86
Gapips PO, (aq) swen smyssd OpiLjsdlunad seobdldh gmelbpelures GsfsbsUUlLD.
GeaniuBenso 25 °C @b,

K (AIPO) = 1.3 % 1072 mol* dm™ o_ib K (Ag,PO,) = 8.1 x 1072 mol* dm™'? n_ib &
(i) PO; (aq) sejssd GoibslLBLEUNG YDULGEHGS maesie i W -
T & 8 | onpubHeGl  UDSS
asvanaiuleS b .ﬂs'rlﬁ\ﬂa)ﬂ?!- o (AP ssbevgy Ag') Wp@:edlsd alipuyein@Giosids GPIGE-
o e sbd SexUMU DIQUUDLWNGES CETSHE 0 _mimeh e @ sryamrimeamd SO

slipugeymsii AIPOs 2_1b AgsPOs2_ b ©_meuneib.

AIPO+ @& AlPO,(s) = AP**(aq) + PO} (aq) (02)
Ksp = [M’*(aq)][POi‘(aq)] (02)
130x107%° = 0,01 x [PO3~(ag)) (04)

[PO3(aq)] = 1.30 x 108 mo] dm=3

s AlPO4(s) elpugeispeg; @ 03+01)
AgsPOL B Ag3P04(s) = 3Ag*(aq) + PO~ (aq) -5

(02)
Kp = [Ag*)P[P03-(aq)) (02)
8.10x 10712 = (0,01)? x (PO}~ (aq)] (04)
e z
(P03~ (aq)] = 10107 mol dm™ ; Ag,P0, (s)efinmasspess Spmer (03401
[PO3™ (@Dawo, sy < [PO3~(aq)] g, (04)
AlPOL(S) Wmedsd alipuiguyy i 04)
. (
m



(i) @y @luieh aNpLigennamg G RgwCurg apmedst efpugeuraiul @iuiefls QFpflensud

AlPO4(s) olpughs Ueten) somyseisn wWhwres
siLOuCL[Al**(aq)] -_:i;l’f;"ﬁ‘l(% (04)
10 x¥107

| s@yEed BHws olLiulL [AP(aq) =S2x10

= 1.6 x 10" mol dm™ (03+01)
3(b):40 ysireriiaeit

o wevdbanbuE GhByd CH, O, e Osreai. Gspersy Gryemeu A QTG enswresr  PCl
o L6 Enésd Uflbs & apeubanbmih Hefle) 155 gd Qareni Gaisnas B ggdh HOEISTDHI-
Baiemen A KLeaGH (G N32C03 o160 CO2 iR N @6l dadenmal.
(C=120,H=1.0,0=160,C] = 35.5)

(i) Cahemey A @60 RHE&EGHI QHMPDUILBE Sl LMIGENET  STIDEIS.

OH / geGyréd) gabynéemasd, COOH / snGun_feflé oiflevb
ey : onfed een eIpBUULTENC L6 Usitefisslr @edemev.
(05 yshemsir x 2 = 10 ysiteassir)

o Calsmen A ouengl @efuiwh FUGHSGaiame ey Bmrl Geglcoensy. Bojsmeu A =ueorg)
flesfuwb @ BmrBrme@GrmGLobmN—_eo widbald Ubgk BGoysney C pri smalsiipsm. GFieneu C
aegp  oBiorefwnBsli AgNO,; 216 Qauetel  goenuwih  Hehdamep. Gsjemen B oens
poLer srésd Lflbg Goirsne D m e_awirsGAGnE. Cofensy D oyaig omeBsnsuBsiy
KOH a_i_sit ®rdob Lfbe @F BIleu enewry 2_ehen aflenenQunmsit E grdb HomaSeama.
(ii) A, B, C,D, E suaweubiie oL L DI0IIL5606T1 2 flu Guiligseied suenyas.

| CICH,CH,CH
i HOCH;CH;CH;CH;COOH FACLR Y ZCHICOG
(A) (B)
OHCCH;CH,CH2COOH CICH2CHCH,CH,COOH
-__—-_ .
©) (D)
H,C=CHCH2CH,COOH
D160V

HZC=CHCH:CH1C00K
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Geusitel QipewWdH HOHBGHDSI-
(iii) Gagoney F @O 2_siten QpPHUIT. B SalLIBIBST SUYBI.
CHO  oymecs, OHIasOntt | SELE s i ML~ —
B ¢ Bl Bkt st i U9 ijciohss R i s i -
yeteismen CBb LSS  (05upiaimen + 04 ysitaseh = 09
(iv) F @aigpd G @i s LenwiLsenst 2 flul SinLLIL|EETED suﬁ"%g.s. ysht

o Gsiewen F syeongi A B 90 sLLemOLLS &
o Leit présb ufibg o) peodseDbDiD &

CHO CHO

)

CH,0H |
G
® F (07 ushefsst x 2 = 14 yshafassir) 4 (a): 68yshefasi

(b)) (i) SFADGune WSS 5 NaOH 2 . sit grésn  yflws QeOWlULLBUTS 2 _eRiLIGD
sfensnGurasn H @6t &L Lsnioueny o flu Guiiiguilsd auemys.

(i) H RHCITE&8smnfid SUBEVSHHIL 63T GeutuTHsOUGIDEUTE 2 SRIL TG eflenenGurmsit I @i
SULenwueny e _fluw Gui_iguiish sueD)H.

oH
H,C—C==CHCOCH;
H;C—C—CH,COCH;
L CH,
H I ST 1
(06 yshefiasst x 2 = 12 ysiiaflmsh) 4 (b): 12uehefisel

(c) (i) =fptprelpew HCN @neWmL 8w BHMLOUIID HTHEHHB D _eHLTGD el enenGuNE@s J
@& s LN 2_flu Guiiguisd suemrs.

OH

H,C-—C——-—C}ls

CN (06 yshefassir)
J
(ii) GupebHs H1EsHHE GuIPweapHILLSSD sEIs
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i . = Uy B — & @y
i CSEEEAG LIBHND sl e, (gsGans danadab 150 udhelss dab 2 AbHTED)

gﬁﬂiﬂlJ : Gllﬂ"ﬂg&B ﬂadnnﬂussh éﬂﬁndﬂuiﬁm

5. (a) o 98B0 WopBu 2: 1 ge NO(g) Bengub 0,(g) Bagd g sevemsy, samsusney 10 dm® g
L LW O sllemhs apgus %ﬂﬁrﬁmﬁﬂmsﬁcm UeHBLULE GaiiuBame T @6 présh yfiw
ULy 96 &Obp awsdben Vsl Op1ed B8y syl eng Gauiupsmso T @b
FIEHMW DL HHF.

ZNO(g) + O,(g) = 2NO,(g)
supmeuis) deiauph owusraliysst sRhms Csrsiamiul.Ler.
o anys swamauls supssn 32X 8314 X 10° Pa g Behss.
® wap anyssaiagib wosdls Gurgs aiadsns 0.64 g5 BHbHo.
e O0,@e Hanlley 6.4 g a5 Bohoe.

(i) mgﬂr?g;ﬂm oy Heneoulish o sien Qaiaun BeisPHengd GFgfevsy mol dm™ @b saibs.
(0=

2NO(g) + 0,(g) = NO,(g)

64g

Oz(g) @6&! PSS = W =0.20 (02)

0,(g) @eir Goiey = oo = 2.0 x 1072 mol dm™3 (02+01)

NO(g)@sir apsvasit = 0.40 (2:1 eldzp Hyuu Bsieng) (02)

NO(g) @e1 Qsiey = 2’;?12:' =4.0x 1072 mol dm™3 (02401)

NO,(g) @e apsbmst = 0.64 — (0.40 + 0.20) = 0.04 (02)
y 0.04 mol - .

NO,(g) @sr Gsfey =———=4.0x107* moldm™> (02+01)

L (i) @siGautuPsnso T Bsv swPesv wied K pE safids.

_ __[NO:®)?
Ke= G@imo@r ™=
(4.0 x 10~2 mol dm

—312
Kc = [2.0 x 10~2 mol dm~3][4.0 x 102 moldm~3 ]2

(05)

Kc = 0.50 mol™* dm® (05)

m
Mwwamawamntuﬂw'm‘ Buds Loppisd a_cem dsiu s,

S
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(iii) @iPeveosnwsaisn B Ceuinienso T @eir CLEIOTEIHED (K @ev) gionfies. @ivgy Cop@mrsienin G
aGCstamen / apBamshmmend GHUIGS.

@eor ey BLEDS 6ied CBT6NIS. (03)
PV = nRT (02)
PV
- ;I-E 3 3 3
32x8.314x10% Pax10x107°m
= 0.64 mol x 8.314 ] K~ mol™? (05)
T=500K (04+01)

(iv) gramb 2NO,(g) = 2NO(g) + O,(g) @be Cwls (i) @ @ealpp CeniiiBensouliish FLoflensy
wapfsd Kr' 0 Halhs.

L0 s schrafl e cit) )

HTHSD FOUBSHLOTS

2N0,(g) = 2NO(g) + 0,(g) e aybu prbojdHs Wend sibswieb(05)
swBemsoworied K- s Souis
1

Ke =g (05)
= ﬁ = 2mol dm™3 (04+01)

K= R.(RTY™ fAn=1 (03+02)

Kp = 2 (8.314] K~ mol™*x 500 K)

Kp= 8.314x10° Pa (04+01)

5(b):70 ...smmﬂ




=

m Canfersy 298 K @b sliougsid paaicomemend: mmgis.
Aﬁ; (NO(g)) = 90 kJ mol”!
IN;(@) + Oy(8) —> NO,(g) AH° = 33 kI mol
4NO,(g) + O,(g) — 2N,04(g) AH" =~102 kJ mol '
(i) Gautiuglensy 298 K @b,
gnésb 2NO(g) + O,(g) — 2NO,(g) @be A/° md aodlds. J

SIUULL  HSBONELEBEIT:

AHP — 90 kJ mol™* (A)
7N2(®) + 0,(8) > NOy(g):  AH® =33 kj mol™ ®B)
4NO,(g) + 0,8) —» 2N,05(g): AH® = —102 kJ mol™! (©)
Comauuner HTHSD : 2NO(g) + 0,(g) — 2NOz(g)
(A) @b @b AH INy(8) + 302(8) > NO(g): AH® =90 kjmol™"..(D) (05)
(B)-(D) : 0,(g) + NO(g) > NO2(g) -. . (E) (05)
AH® = (33 —90) = =57 k/ mol™? (05 +05)
(E) x 2: 2NO(g) + 0,(g) — 2NO,(g) AH® =—-114 k] mol™" (04+01)
sibsogs : (B) x 2— (D) x 2 : 2NO(g) + 02(g) > 2N0,(g) (05+05)
AH® = (66 — 180) k] mol™* (05+05)
AH® = —114Kk] mol™ (04+01)

INO(R) + 02(® — 2NOx(®) (05)
s

N,(g) + 20:(g

sgeler ol guledmbo!: AH® = AHE - AHP = (2 x33—2x90)k] mol™? (05)

= —114 kj mol™* (04 + 01)
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(2781 Sy g

- Sudd Apdndsa l.du\_m‘_m“n
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(ii) GautiBeosy 298 K @6 AH  (N,05(2)) g &aise. |

2N,05(g): @et Capmeimsdd HTdbHD
Na(g) + 20,(g) > N.0s(g): AHf =7 (05)
BIUUCL pmevebmeni: TN,(g) + 30,(g) > NO(g):  AH® =90 kjmol™.......(D)
(D)x2:N,(g) + 0,(g) > 2NO(g): AH® =180 kJmol™..... (F) (05+05)

2NO(g) + 0,(g) > NO,(g) AH® =—114kJmol™ .... (G)
4NO,(g) + 0,(g) »2N,05(g): AH® = =102 kJ mol™ (C)

(C) +2 : 2N0,(g) +50,(g) >N, 05(g): AH® = =51 kj mol ™" ..... (H) (05)
(F) + (6) + (H): Na(g) + 20,(g) > N,05(g)

AH? L (180 + (—114) + (=51)] k) mol™* = 15 kJ mol™! (05+04+01)

SV

N0, (®) + 0,(8) 5 2N,05(®) (05)

(05)4 x 33 \ 2AH®
2N,08) + 50,(¢) F(N205(g)) (05)

. . " e
asellel MPuIeSGHE : 28H 0. () = (4 X 33 — 102)kJ mol™* (05 + 05)

(-]
Az v0s@) = 15 kJ mol=1 (04 + 01)

Sisveogl Caupl gbmEOmTsTengS 5 e

(iii) GuwGev (i)BD Cubp CupBsem) LwsLEEHHE Seiumeusmey

o m "
1. 45;(N,05(e) @ efuip DD 686y g,

N2(8) + 20,(g) » N,04(g)

3.5 wdast = 1 apsh : apey o
o e 1 apsy 616051 653 s 6y GOmpaemdapa  (05)
$ (N205(g)) 'OPBWIGL (< 0)

1
@ - gpemwamabusd ysheflapiigh b & Curg, (e Wiams . 3004 .__I \—m, = __-’\l




/,/’_ ? _
IL N,(g). Og(g) abuapBsimha N,O;(g) o_siiLnsuppaien prabssHe &L Hswid

,/”_Em

AG® = AH® — TAS® (05)
= +ve — (+ve)(-ve) =+ve (05)
298 K @60 s1ésd SWTSHMDBBEH! (05)

5(b) : 80 yeherfissit

@iy : CuenPs Hensosmsi SieudlL.

6. (a) AMUBHBETHSHTEH @Lum.mL@ (Buwdaiusiy) aevbanbhod Qarsmadtasiu @F Bolfu anusihd
Cautupanso T @so PV = mNC s, @hm P amyslsi Sipdsupb, V sumyedle SHENUCTINYLD,
men Ay aedbInie ﬁeﬁ'mw N sumuy @peodbdamiSeen aeisiamaww, C* amuyeals Bl

Njbsh SHUD ABHID.
(i) 97 Boolfw s c* =9%7-‘ aas BNI.G6. M qeg aumysis wefd HlenfloumGLb.

mNC? = -;-m(nNA)_C? : n — apsomsil, Na — Sisuasng@yn  1omisd (04)

py=1
3

= %nMF: M - apeviBeiley (04)

py = nRT = 5 nMC? 04)

C? = 3_:1'- (04)

amajsisn B0 @oor_ Al UMLEBBETTELD.

(i) A, B ayhum qorp Bedasst @@ty My My
Caweer T = '400-1“—!"' Geo et B @eil @0 oybes oF (C“) auenp GalLpae

T = 300 @ed anmuA@dl g aujdmd &8 (Ca

[ Clscdeialied mﬂuﬁ@sﬁmaii________________

)@r_h@& FioQwetd HiL. B, (QautiLFlens0msil

. F=E= 3RX300 (1)
any A@pS : A~ Ma Ma
MB:
—7 _3RT_ 3RX300G) _ 3RX300 220 (04+04)
amy B@b® : C8 = Mp Mp A
== Ca (04)
) = 2): Ci= "8




. @ aumubssTEISID (W) Budsium g
T B T Bab A, B 2w B ;
(iii) %UULL ::ﬁ: )?qi ;Qm ﬁ-,g et fﬂ—-—— pbsTal 9O GHTOAMWLI Cumis.

3RT
amy A@pe : (KEA=—3" . (04)
3
any B @B6 : (KE)s = '_{E (04)
T, = Ty am: (KE)a= (KE)g (04)
F sopurad Seltalublmeouis

opveop oMy @aEfsT Bubs
WL G SHAUIGSSLD- (KE)4= (KE)g 12)

6(a) : 40 qm@

(b) (i) ‘Wwasiows FI6HD aHGQID UHHMS USHILDKED.

srés0wram gn ugulsd (Bl @m FRULTE) BHibDeus (05)*

(i) 9o BEELHH WHSRDBDSHDA AP UBHHMD AMILDISS.

waaind Sresbiordansd sbaug alsBianuiuyCuiraisd uRIGUDDID
BTHE apevbsamiseisn Qurhs aiafsms (05)

(iii) e® peWwH PrbspHd ‘Fnas aflens baEh ‘WbHSODIGHDDIG@N BeGw _shen
QamjLjenLeno wingy?

HHBaflns = apeddanbpihBHmer (05)*

(iv) 96 préasPed prédule Csfe; Gpydbmne g ailsth  edioumb o) Lasnemih

SILLUUL Bsiengl.
Gpob (HLSLLb) 0 10 | 20 | 30 | 40
gnébfulsn  Gagiey (mol dm3) 1.6 | 08|04 020

L pibapfe aflomsoup geis.

0 ) 6\ bus
10 Pl Gruseed aumbus Osmenang, Surduned @andng. (05)
@@ esveomd 10 Pl Gy oL Ceusisefigyb V53 Qsevdpg (05)
II:) (pseumb DTS B b, (05)
PIEEHI6H Sevreurpes mrevip (t12) 10 BB, (05)

* oy : sl 6 (b) Bibe wrewey g

- 7 : :
02 - @pFnuaaiusd ysielanomed £ b s.0ur.g CuTEN s e —— M
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(v) o0 ﬂl:!lll'_L G\sumlﬂmmia) @ &0

ﬁimtmehsﬂ HEHUDSHMET & BHEIS.

PIBED Biés el

mol dm3 ¢!
@ . b S PI Lo
® H B— Pz I‘B

(P, P,= allanenGun meiasi)

%wﬁkmme%@mmﬁﬂ%mmméﬂmf% k
(B] = 2[A] &35 B@mée08uIg rg = 3r, aafiei, 2(!1’,2)4 = 3("12)1! aend SMLBHS.

aflsd srastssi 1) @pew @ @heb 26w

ol% wagied/s™!

DI  sunpeyd
&NE0Lh/s

(%),
(r‘-’z )n

_0693 _

HTHEERGEN (PHeoTD auflvawrs Gulusrsd

ma= kalA]: ka= %
ra= kg[B]: kp= T

sy Lene: [B]=2[A), 1= 31y SB@LE Ly =

. o ooz _Ta
BID 611PGEOTD | k= 7 e
e
kg 7 D 1

(ty2)a _ 0.693/ka _ kn _3
(ty2)p  0.693/kg  ka 2

2(ty2)a = 3(t1/2)8

e A

(03+02)

(03+02)

0.693

_—

(05)

(05+05)

(05+05)

(05)

6(b) : 75 yehefaseit

‘» g =204 Bubdh D bphsdr p_shanLssiuLaeiamea. 27
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wsit Gy weopaadsh 0.0 cm’ ayeugi CCLy @eir 10,0 ooy

: ; -3
(€) Gaungenen 25 °C @eb 0.30 g dm quﬂ FIDIENEVGDLI oEnLubGurg B0 v uls) Diiesfley

L La pEpss oRbsiulLy. 0516
Qe 0.02 g dm™ aed sTeuiLLLEI.
(i) swpemsouisd CCl, venLulsd Ouiesicn G

;ﬁmﬁlﬂ'i il

BriueLuled gubu L @er Heafey = 0.30 8 dm? x 50 x 10 dm® = 0.015 g (03)

BriueLulss sopeeuls I @t Heda= 0.02 g dm x 50 x 10 dm® = 0.001 g (03)
.00 -3

&I.Dﬁmﬁl) ["2]",0 = ﬁ;:zid);t? =0.02 g dm

CClsusnLufsd swhensouisd I @enr Hawlley = (0.015 - 0.001)g = 0.014 g (03)
s [I]cct, = — ) - = 1.4 g dm™> (03+03+01)

10 x10~3dm3

(i) Gauiufensy 25 °C @b CCl, Biel PoseBiaBw I, B URISL B GmEHMNSE Hailbs.

_ [2decy, _ 14 gdm™ _
£ = (121150 ~ 0.02gdm3 =70 (03+03)

(iii) Cop@dds ufBsigeen 25°C @ CClL @an 10.0 cm® Bpeo uBsors 20.0 cm® o Lai
Cruwiul L Opaflsl, swBsaoulsd HIu ussLulsd o aen oweals Qopllsnadb asufldbs.

@bpemsouisd prluenLulsd I Ber Hexflensy x a1 aIGLECLINTLD.

_ 0 — Rlea, _ (0.015-x)/20
K= (2o~ x/50 (%
x = 0.0005 g (04)
(0.0005 g) -
[F2]n,0 = m =0.01gdm™3 (03+01)
_—-—-'-"'--...‘
orpo efleoL :
@ppsmeouiisd CCla usmLuled I Geir Howflemen x eren aIGLGLITID.
=70 = Uecy, _ __ x/20
Kb 0 [2]H50 (0.015-x)/50 (05)
x=00145¢g (02)
Briuemiude L @ Peley =0.0150-0.0145=00005g  (02)
_ (0.0005 g)
(210 = s = 0.01 g dm-3 (03+01)

2 - Byomvmedue ysielapuen A &Gurg



el : CUTASHmess i,

[7(a) &LdBe OB sum i B6nan ) (e—grgemmimen <Pt

srfwd) UwauBHP o_mau MgCl (l)'a' gy AELSHED
;ﬁsi'uw Grienpss apsob Mg ﬂ_w;wr“a
Biges66s0ULMD. BFhefu ¢j asfizrbduy

QUMD ©_ s SICLOUL Geiongsy =g
Mg (yMg(sy ~ 237 V Me() b1 Clie)
E;I,O(I)fll,(g1 =-063V h
(1 qumlum SCHI enLujb Bewrustais, it MgCLU)
geiGang waarlgw poLaumw BAUBE B
] HHTBBHMS SI(PHIS.
10eeumt DI GEIHEID
(i) @Bam ® : C(asnfuub, s)|Cla(g)MgCla(]) 2ClI= () -» Cly(g) + 2e (05+05)
&6z : Pt(s)Mg(s)IMgCla()) MgZ* () + 2e - Mg(s) (05+05)

owveoz MgCl (D) - Mg (s/D) + Cl2(g) (05)

(ii) QLBOUIHBE B0 HIHHIMD AW

Cursss SH0HHTHHID :
Mg?* () + 2Cl~ (1) > Mg(s/(D) + Cl,(g)
SIVe0gI MgCl, (1) = Mg (s/D) + Cl2(g) (05)

[ji) sob OpmApuGmads s sfe Bupgd unsed paLluph farous SR

Camfuwib, 5)|Clz(g) SGamigsd BOHS Pt(s)Mg(s) &CaT190& (05)

(iv) Gewsmevanaupeny sRnbSS.
L Boufscp0ssn Grudeapde MECL(E) Sped Apen sumiu s
LWEIUGSHINBEHD-

Besito f S MeCl,(s) SIHFWHTalgU SILIGIBE6TD
Sisvevg uefimgm MBLI2 £24(0) wippd Cr(D pub Cstesigmadh. (05)

Ostaingpssg o @dwpdmeouied M

_____-._.--"--__—-__ = =
b BUINSCHEHHD Grwapspie MgCly(aq) smysee LLALGHS WOILIBH
: e i

ME*() Bpe s Gioesnoest O BI2

i) ket LD 8-QUT5 (g




e ol 2 enndw Cl, () m
V) Qbsasdrns gf 537 A gLLims on weibEun S S,
o ?sumwﬂmmwf;ﬂﬁ Kggmtb Latm (~ 1.0 10° Pa) owpdapgon Goafibpicd. »-aingd Cl,(g)

B saamea dn’ @ sefss. (I F = 96500 €) (15
Q=1It (05)
=5.37Ax (60 x60)=19300C (04+01)
@evsHreisaien apsosst = 19300/96500 = 0.2 mol (05)

2 mol @evs@geissit = 1 mol of Cl(g)

2 _meuren Cla(g) @eh apsvseit = 0.10 mol (05)
@eorAweunyy pLEMSMWS BB : PV =nRT (05)
;. nRT _ 0.10 mol x8.314 ] n.;“ mol~1x300 K (05)
P 1x10° Pa
=249.4 x 1075 m?3 or 2.49 dm? (04+01)
7(a) : 75 ysheissi
®» () P.Q.R.S,

T syfusr Co(lll) @er @onemigs Crjemsumenn@b. iubmss g aaEpss GasHy
HEASD 2 5B £8P I G U RWSSEEERHS GUTMBHTET Bamsmend CofhGsbHal
BsueTenemind Cryansumeaflsn &L:;Mé GHImsmms Hms SHSVE0EH! S L SIHOLR [ESHAT SSHTS.
Co*, K-, NH,, SO, NO3, CI
SB0Y : Cupziss @weniiys Coimassiso NO, sumgy 2 Gons swau st B oemighBuis
9) SEm Wbk oenssiuGl Bensnuluras Bl s Camrshadsipz.
P — p6fmsn @amaunulsm wigSnb 2_Gsorsm SIS Bensabasisnes. P @ex o B SEnjFe
sprex HCl e_Lsh grdmd yflupbGungy GoimBad guwoissh Cousilamdemer. B1s sorasisd
P pnshig, S S HimaSenm).
Q - Bowmuisas Be aossd o Goars SUMILE Bensmihsmemear. axmes  HOESS
V@ Senud Gsmemulsemorgsb, Q G i ey 7 BaCl.(ag)
|4 Cajhmbling mpren  oubebHi 2E e 3

EDLLIT, Gl6n 6o 6wl i exin.nAAamS
s mengesist Q B SILIEHEENeN g maﬂu&lmwﬁ - B

R - Boomisaisn Bo aasseh o Gouns S & Benemh
_ " Gishonsn. Diemey HHBED
Beoendaend UsnE s BenemuI w gm0y, . R QGagarmefiss soumBiGapaas

P:  [Co(NHa)s}(NO2)s (10)
Q:  [Co(NHa)sCl}SO4 (10)
R: [CO(NH3)4(NOz)z]CI (10)*
S: [Co(N Ha)s(N02)3] (10)
L K3[CoCle] (10)

(7 (b) (i) 50 yshetissh) ]




potassium hexachloridocobaltate(lll) (10)
C (I. R @et BugNymefmd awugm@uiisefadl ol i_einiL|sene almis. .1
+ r I
e Toz NH
HaN ' NOz _ HJN\ / 3 Cl -
e Cl =GO ~NH
HaN~" | ~~NO;, 3 | 3
NH3 ] i NO, _j
(05 ysherfassi) *

(Gresw sfwmuien 05 yeiteaeir. e 0-BGD sflwruller 03 ysierfasir)

CaiHysafipE FLUGHWID .mjmm
N:@sgﬁ gmwmasdw @ELpf LfAuwnd
Feuenawns 7b(i)R wbgd (i) Il @B&

* ely : 2 WIBIHHed GuIgs!
S mHSCLTHID LOTERI U]

b. eremGey
o =? Leiteaemen QUIPBIBRYLD.

Uesiaumd
06
(i) R: [CO(NH3)5(504)]CI (06)
(i 1. B
LI -
N | 5 | o
HsN—" Cl""‘““ml-i3
NH; |
[ st Co(ll) 84 8 B Sejmanrgh H0, cor
J i

(iii) X sy o IEpdE Gt e Bevenippisiene X @st 90 gs &wam:ﬁ?&;fg
S “adw""&ém chﬁﬂlwww40}’m b 9 .ﬁmi';?awlwﬁ“ BB SN
B ﬁ‘@wawdmmmﬁ BnaeHTH) X @a HUL @
Bya smenyaelsd
Wi Lanipllenl suengd. - flos ure e G SWPLE Boawsamy.
oL ogbaaE

__ epyCOy aep 80 Y ——

(10)
[Co(Hz0)4(CO3)IBr g

Tr A dechiesh = ok de's s asdorer n



ued C — &LEm)
Brenl slemssenie WiBHID oL awHs. (@atarn aamabgd 150 sl olnbd o fiszieo,)

8. (a) 98y Gspenp GsILEGD GUIGIS apBamemell LwsLGHDE Gsjmer V @b surfilugpere
Onh H1HasH AL S8 SHLULGeTeNE.

&ab 1 et 2
CHCHOH —Z220° 5 p ETC 50
l gnabst 3
R
¢ oH oH
&ah 5 dsib 6

s P44 cucnoncen, 2200 ¢ @,y 2200 oy Con,cn,
CH,CH,
v

P,Q,R,S, T, U oyw Gsjmaisaien &1L ablLSmeT alenIauBber apsuwl snésuss 1-6 GHaU

Cuigssioner BargmalcuTGismensd S8 ST Bsen ulpwelsimbdl WIHHND OSNHCHBSS

saazsa waxpn CwiePsHs H1EsH HLEMBU YIRILBHEIE.
mzren H,S0,, Mg/e_af #pi, PBr,, Gfesfwb @8miGyrée ey (PCC)

(07) (13)
; s 7 Al N
PBry Mg / dry ether .
CH3CH;0H ———— CH3CHBr ———— CH,CH,MgBr
. Reaction 1 P Reaction 2 Q
Reaction 3
on 7]
-~ CHsCHO
R
(06) 4 O&
\ OMgBr OH 0 OMgBr
dil. H,S0, P
cH;CHCHch; _28_4—- CH;CHCH:CH; —c—c-" CH,CCH;CHa ‘i-' CH’CCHchs
S Reaction 4 Reaction 5 T CH;CH;
A v— _J ;ﬂ_____) \ /U
07 on
(07) (06) (07) dil. H,S04
Reaction 6
C.)H
CH,CCH,CHgy
CHoCHy
\'

N
M.NWMWM&N&(WH)‘IM-W Bods Dodstad s den st e 3



*Q Bai BLLDWI S mos) VG SUrEs CErPESILL B ST CUIBSSONET
o . & o @psww 06 Ljselisaoer
o) :QB% SLL@dY soprs Bupsre swng sy elsdwa@ueis L5
VDL EDES LIS LIt Sl QsrBisLL Garomg LeITRUIGS.

8 (a): 60 yeherilasei

(b) (i) SFagw Wiy pashe (04) Cuiulrs sl HopBabpl spmes HN.H5.
CH=CH,
Q0 —
Cl
(08) (07) (07)
s 5 N N e
bH
COCH,4 COCH, CHCH,
CH3COCI/ anh. AICI, Cl, / FeCly NaBH, / methanol " @\
B ———— =
OR ci OR Cl
Cl, I AICly 1. LIAIH/ether (05)
OR ,, 2. H'/H,0
Clg /Fe conc, HzSO‘, { heat

H=CH3

5 cl
* Qg Bamrararg)  préesPHS osurars. CwsCasd  aupsLL afltdmetiuaies 01

Yoneeows @ eopabsayb.
"*o_auieowulsd @g1 UTLSBILSHBCT
Bs1 CQen_jéhuns v UTLITEDVSE

OreyEEpEE Humuh PESL VDS
Copdaiii Herrsng.

DIEVVE/ cuengredIGeor G fledensy.  Qyuilgnd
aflsd sPISEILLE VBAUGTS Cpfislg.  amCsy
wWIeo Ljeisiuipw HLggled

(25 ysefme)

e ey S L SHDIG aICsur

_ . e B LT SFIL HHICEOT cUeT T
Qsidalafupe Guairsp@s BT jduis S UN_sTERSEE EHIBEULL G
Wiy efsdspsy ailigs; B @5/11;5 i@ Pmuh APEGLD amsUied GPILL

Wausrs Qufins. TWCH LT T i Getons,

L ) W




S

suuensll L\ eng memtdasnib tigAOTem
(06) (07) (07)
A A
’ N S e ™y
(.;)H
CHO HO CHCH, i
@ CO/ HCI/ anh. ACly Cly/ FeCly _ 1. CHaMgBr |
cl 2.H'/H,0 cl

(05

conc. H;S0,4 / heat
\
CH=CH, |
|
i |

(25 ysiteriseit)
(i) BreuGse (02) CupuLrs UgsDD LWELBEE owTelialnbsl {—N=N——OH 1
B HUPILGDHST 9B PMHDOW PGS, ~ |
|

(07) (08)
i A ¥f & o N\
NH, N=NCI
OH / NaOH
NaNOz.'dll HCl @ @‘ ) @—N=N—©—OH
0-5 C
(15 yshefissit)
8 (b): 40 ysheflssit
M
@ - Boenuemdud bbaygegad AOLD 8 QHE (LudpeXl wme « 1 Eih BOAMDSH B e B aplE. i




Br—F 1E - 54 5
Bry * FeBry —* Br-Br—FeBrs or Br FeBry or Br-Br FeBr or Br-Br FeBry  (04)

(02) (02)

3
O Br- Br—FeBr3—-r- Osr ¢ FeBr,
(04) (02)

(02) (oz)

> H Br

Br FeBrg,_ O’ + FeBry + HBr
(02) (02)

(04)

(26 sieimsei)

(i) QuiFsinznd oisfsSslagid ufiad SLLEDULSDN QNIE.

CusiFafienr LfleydaL L enLolIL|Bsil

0 O

OBt eSaie ufleydbaL L enLolLsHsT

NHz NH2

5 & SS S

sied 02 yetefsma G Weop WLED

BBy : pefsGemy ﬂ@ﬂlﬂl—w
B (02 yerefastr x 7 = 14 yshefissh)




(i) oifsbalied o sion Quaifsr a&® mg BFHIGHILLY TIPUILEH sréstsaiaturg
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