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iy : QUIBE Beeome sieudwib,

5. (a) wooi elBBD WPenpBus 2 1 1 yew NO(g) @engd 0,(2) Bwgi gn Hevemey, samaustay 10 dm?® g

paLw 96 slomis whw GsmisasHgisiGar LESsIULE Qaiuon T @k srEsh L

ALiuCLgl. 96 &iHs sTsHIeH sl Osied =£6 e e T @ed
il S s BTGP E6Y I o [Bemso

2NO(g) + O,(g) = 2NO,(g)
supmoulsd denph swugraliiysst nobss Carsieniu L s,
® s sweauist SiupsEn 32X 8.314 X 103 Pa o5 Babes.
® WEp anssaiaipid wosels Owrss aeieafdns 0.64 s BobsHa.
o 0,0 Aoy 6.4 g a5 AnHH.

@ fgﬁﬂ?;‘;“jm oy Mleneoullsd o siren @eian BesHermd Gsfomey mol dm™ @b seiEs.

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

6.4g

02(g) @ei1 apsvmeir = et = 020 02)
0,(g) @eir Gy = 2o = 2.0 x 1072 mol dm™3 (02+01)
NO(g)@sir apsvasit = 0.40 (2:1 ez HyULLBsitengi) (02)
NO(g) @eir Gspiey = oeme = 4.0 x 1072 mol dm™ (02+01)
NO,(g) @6 apsvmsit = 0.64 — (0.40 + 0.20) = 0.04 02)
NO,(g) @&t Gapfley = ‘1‘332';‘ = 4.0 x 103 mol dm™3 (02+01)

E (i) @sGauiuPmeo T Bsv swPameo wiHed K, ps safids.

_ __INO;@7?
Ke= G@iNo@T "=

(4.0 x 10~3 mol dm~3 ]2

KC = [2.0 x 10~% mol dm~3][4.0 x 10-2 moldm™3 ]2 (05)
Kc = 0.50 mol™ dm? -
Q.
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aB8siemen / aEBmrsimemend GHUIGES.

@eor Ay BLEDS eod CBTels. (03)
PV = nRT (02)
=2

s 3 =3 a3
T = 32 x 8.314 x103 Pax 10x 10 _m (05)
0.64 mol x 8.314 ] K~1 mol™?
T=500K (04+01)

(iv) grémb 2NO,(g) = 2NO(g) + O,(g) @98 GuBev (i) @ Gefbp Gevifiemeouisd FLBlems
sl Kp mH EENEHS.

L7203 st o i |

HTHSD FIOLHSOTS

2N0,(g) = 2NO(g) + 0,(8) auma aybu HrésHHeE EHD snasrgb.(05)

gwpameoonpied K- s @miie
1

K = (05)
= 0—20 = 2 mol dm™3 (04+01)
Kp = Kc (RT)*™  An =1 (03+02)

Kp = 2 (8.314] K~ mol~x 500 K)
Kp= 8.314x10° Pa (04+01)
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(b) Gatnfierso 298 K@ed deougid paeucommend: amgim.
AH ;(NO(g)) = 90 kJ mol”!
IN(@) + O,(2) —> NO,(g) AH° =33 kI mol”
4NO,(g) + O,(g) = 2N,0,(g) AH" = -102 kJ mol !
(i) Geuliifismew 298 K @b,
gngsb 2NO(g) + Oz(g) -—b ZNOZ(g) Bbe AH' md oedds. J

STUULL  HSBEUGLSHEIT:

AHP gy = 90 K mol™ (A)
“N2(g) + 02(g) > NOy(g): AH® =33 kj mol™ (B)
4NO,(g) + 0,8) — 2N,05(g): AH® =—102 kJ mol™! (©)
Comauwner HrdsD 2NO(g) + 0,(g) » 2NOz(g)
(A) @0 BmbHaE!, AH)?(NO -~ N2 () + 20,(g) > NO(g): AH® =90 kjmol™™..(D) (05)
(B)- (D) : 30,(g) + NO(g) > NO2(g) .. . (E) (05)
AH® = (33 —90) = =57 kJ mol™? (05 +05)
(E) x 2 : 2NO(g) + 02(g) —» 2NO,(g) AH® =—114 kJmol™! (04+01)
Sz : (B)x 2— (D) x 2 : 2NO(g) + 02(g) = 2NO(g) 05+05) |
AH® = (66 —180) k] mol™* (05+05)
AH® = —114k] mol™* (04+01)

Sle0sug)

2NO(g) + 02(8) A 2NOL (g (05)
=

(05) AHY / AHS (05)
Nz\(g) + 20:(g

amelen shguiedmpbe: AH® = AHE — AHP = (2 X 33 — 2 x 90)k] mol~! (05)

— —114 kJ mol™* (04 +01)
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(i) GautiBiaen 298 K @60 AH |y (N,04(2)) g &fés. j

2N,05(g): Qeit Cpreimsvs HrdbmHID
Na(g) + 20,(g) - N.0s(g): AHF =7 (05)
SIUCL pmeebseni: 2N,(g) + 20,(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,04(g): AH® = —102 kj mol™! (C)

(C) +2 : 2NO,(g) +30,(g) >N,05(g): AH® = 51 kj mol ™" ......(H) (05)
(F) + (6) + (H): Ny(g) + 20,(g) > N,05(g)

aH’?(NzDs(g)) = [180 + (=114) + (=51)] k) mol™* = 15 kJ mol™1 (05+04+01)

V|

4N0,(g) + 0,(g) = ZN,05(g) (05)

=

(05) 4 x 33 \ /zaHe
0
2N,(8) + 50,(4) 7 (N205(g)) (05)

. Z . e

e
Artvuosey = 15 K/ mol™ (04 + 01)
Sieeog! Gaum gHEECETSEES (Wap(ss)
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any B @86 : (KE)e = —

Ty = Tp aus: (KE)a= (KEDp (04)

opoe0E oMy el Qusss FHHWTDIDI HeaiGeuliLBlensoulsh
wEGw SHEUIHSESLD- (KE) 4= (KE)g (12)

6(a) : 40 ysiiefsst)

(b) () ‘Wwasienwd HIHEHD FHGQID UHHMS USDIWDISHD.

F1éa0wrem gn Lgulsd (BB @aipl FEULTH) Bioaidl (05)*

(i) 9B BNEEHDH ‘WNSHDNSHDE AFTDID USHHMS UMILDIBS.

Wwoamws Hrbsborasd sisvsug elsbBiemuliugQuiraisd LRIGUDBEID
HTEs apebsamiseien Grhs eedeasmes (05)

(iii) p® wosiows HrbspHa ‘Hnhs aflens sEb ‘WeBSONIGHDDIGHD @B 0 _alen
C@mLlLenLemo wng)?

HNHEAfE = wpevdbanhHpihHmes (05)*

(iv) 9 préssPer sredulsr Bsfley CpydmLsh g ailsd  Asdisumb o Lasnamuli
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gnéHulsn  Qaney (mol dm-?) 16108 |04 |02 0]

L présphe aflosous peds.
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(UL GeutiuBansouls . 3
(V) 9@ Q')BL“.JI_L : [5)) @@ (P& 6 g o A . : )
SIUULBSIEN HoMDEDME BEHsE. fimss sraanss D @pew @ @iew B0
B1H6ID B aimn/ si% wigfed/s™! DI QINP&YD
mol dm™ s~! &eVID/s
: A—P
@ : A k“‘ ("f’z)A
. B—>P
@ . 2 ?’B kB ( ruz )B
(P,, P, = ellanen@ungshas)
op nded k & 2 oW 9 Hsd aflss srbssHs s @b 1y = 0.293 :
[(B] = 2[A] %5 Bodewlug ry = 3r, s, 2(1, ) =3(1,,) aod s Gs.

HTEHEHHHE (IPHeVTD auflnswns GmUusTsd

ra= k4[A]: ko= [% (03+02)
= kB[B]' kg-: ;?B]I (03+02)
0.693

oot Leney: [B]=2[A), 5= 31y SiB@ILE Ly = ——

BID E1URBHEOTID ky= llﬁil ........ ()
= 374 (05)

kg= 7 . (11

K 2
M=) poos! > =3 (05+05)
(ta/2)a _ 0693/ka _ ks _3 (05+05)
(ta2)p  0.693/kp ka2

(05)

2(ty/2)a = 3(t1/2)8
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v -y 96t 50.0 cm® et CClL, @eir 10.0 o
' °C @6 030 g dm™> onasit By ST ; 2 y O 10N o
i Siusuﬂm:;f@%:lgﬂuiﬂ Opied swp@uL SIOLLIDETE! B0 UDLUTID oniese

Qspa 0.02 g dm™ gand sremlLLLSI

(i) swPsmeaulsd CCl, usLulsd Stuiesiier Qafiencuds SRS,

BriussLuier sofeeulsh I a1 Hefla= 0.02¢g dm?3 x 50 x 10 dm®=0.001 g (03)
001g) _ -3

swBeon (Lo = o= 0.02gdm

CClsusoLuied swBensoulsd b Qe Fawfley = (0.015 — 0.001)g = 0.014 g (03)

swdem [I)co, = —tf) - = 1.4 gdm™ (03+03+01)

10 x10~3dm3

(i) Gawiuenso 25 °C @sd CCl, Bie PoseHioLtu I, B uhslB6 GMELDDHE saflds.

_ [BR)ecty, _ 14 gdm™ _
Kp = (12110 - 0.02gdm‘3_70 (03+03)

(iii) CopePds ufGsrgme 25°C @0 CCl @ 10.0 cm® Bpel uBors 20.0 cm® o Le
Qauwiul L Ogaflsl, swhmaulled Bl usLulsd o aien wwieals Qamad saflbs.

@bpeneouled prluemLulsd I Qeit Hewllewsy x 616 sIGLGLIMLD.

- _ [leary _ (0.015-x)/20
Lohntiag (2ln0 x/50 (05)
x=0.0005g (04)
0.000
[12]n,0 = '55—“0—_5;3%3— =0.01gdm™3 (03+01)
__-_._-_____.-—F'
orpon efeoL :

@ppersouisd CCls umLuish I eir Hexflmen x a6 a1GLGLTD.

il gﬂﬁ: & (o.ogfxo)/so o3
x=00145g (02)
BytumLuied L @ Besfley = 0.0150 - 0.0145 = 0,0005 g (02)
U2]u,0 = ;ﬁi?——‘:sgg——:ﬁ =0.01gdm3 (03+01)

e i ; et e L @S - 2004 Mmulld edo—io - - o Soram cuchonsl
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emly : CuengsBlenevaseir Sieudwub,

Whﬁﬂ"‘ arsumiisensn (.

(a oo 2_ggemisei ;Pt, P
s1fwd) UWEILBEHE o_mAu; MgCL () g i =
Psauglys Gseipsi asob Mg 2_Ganawreng)
Uf$es6EEULL D, BFhefiu of asfizrsdy

Q@%TML' 2_GEIs0 ST OuC Gsiramg. <—srfunp
Mg (miges) ~ 237V Mg(1) h:“‘..——f Cly(g)
Enzomfu_,(g; =-0.63V :
2_asu MgCL(1)

(1) o@slmLwyb 85T ey Berrmtatis.
gealGang Waisurul g L Oumd Bsausliusd e
S HBNBHBHMS HIIDEHIE.

(i) @B’ B : C(asmfuud, s)|Cl2(g)MgCl())  2CI~(I) —» Cly(g) + 2e (05+05)

&6z : Pt(s)Mg(s)MgCla()) Mg2*(l) + 2e — Mg(s) (05+05)
oisveoz MgCl, () - Mg (s/D) + Cl(g) (05)

(ii) QLBOUWIHEE Eag H1EEIMD ALE5.

QuTssHs H0HHTESD :
Mg?* () + 2Cl~ (1) > Mg(s/(D) + Cl,(g)
SiVEOGI MgCl, () - Mg (s/1) + Cl,(g) (05)

E(iii) s OpmAPuBmaule) Upd P> BevbHIH uTiiae) BFELEUED Forows SRUES.

C(amfwib, 5)|Cla(g) SBamigsd BOHS Pt(s)Mg(s) &G 19HE& (05)

(iv) Vsinmaaabsp elbES®.
I @0UN56H085H GFUS
LWEUESSILBREDS.

opuss MgCly(s) @peu ugwis e @slw MegClL(l)

SIISTIHM6ND
B g6t e MgCl2(s) ,gmerw&mu:l i . Aty
%mmﬁ:% uﬂ_@gigmmuﬂsb Mg () wippip CI() g Ranegmac. (05)

L. @oofsonthsn Gruawopie MEClL(aq) smpams LUSUBHS (UG,
: 5 wagepis MO0

set H2(g2) B0 SNPSHBHULGLD.

Mg () @e udens BHIEoEsD

m ,WMM

T nchine) ket BLib 5.0UT5 (asiErX
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‘g ; sdng ool 2 e s Cl, (g) g
V) @ssasdarine gr 537 A glLims on LeRSHUINSGIDE ; . _
v Gwﬁuﬂﬁﬂ{}ﬁ K%@;ﬂ: | atm (~ 1.0 10° Pa) sxpdspdony Cosfibpis, 2_aingb Cl,(g)

Qa1 sasusmaa dm® @b ssdés. (1 F = 96500 C) (15
o=t (05)
=5.37 A x (60 x 60) =19300C (04+01)
RevsPraisafiean apsvsenr = 19300/96500 = 0.2 mol (05)

2 mol GevsAyeiissit = 1 mol of Clx(g)

o _meuten Cla(g) @ei1 apsvasit = 0.10 mol (05)
@l Awemyy pLBDSMWS HBS : PV =nRT (05)
_ MRT _ 0.10 mol x8.314 ] K~ mol~2x300 K
Vo B 1x105 Pa @3)
=249.4 x 10°°m3 or 2.49 dm? (04+01)
7(a) : 75 ysheissi

(5) ) P,Q.R, S, T myafwer Co(lll) @eh @ Uys @i TG, Hiubmss @ aesuwss B
silBh 2 @B SCP HINUGBsm U ipueSedsiha QUTEGBLIET Bansmard CaREOSEH3
@sislensmiin s Cogemeumeilen &I L enwin s BHHDIRLDMGE HOHEG SHSVEVH! L L MO BN STEL N

Co?*, K*, NH,, SO, , NO3, Cl

&fuy @ Cupmiiss @wmeniinyg Goimeumsiso NO, suwg 2 Gonse swas s GsmrighGuis
P SiEm weon mewsasiuGin Senenufumes B FHs Quntshalsima.
P — pGfssn Ssmemuissn wigpHID 2_Csones
manan HCl o_Lehr grdemid yflupoGuin gy
P piehe owsioemend Sl

OB Bensubgpisiisnar. P Qe om Fié smanjso
Qs Vg gnionuessir Gsusamdleier. B1s amrasisd

Biés menysedst Q G Dlushmanens Hmadsimm).

R - Benemuilsaiien @@ AUMBEST 2_GooTe oG o Boeupoisiensy. mema HHHOND
Beoemulaend Lsean  sisnwus Beemisgnoren. R Cahrmeliss FwumBFGsjoad
gg&ddlm. .R %ﬂ% om Bid senyash AgNO,(aq) oL e sramd uflupbBung g Guatefip

0 e nslamg,. wisielibugsy ggmaer NH.O 3 § ss& R
Bo» owSsmsh smaAdme. APE NG SEndens B e

T - 9lem osawush Benamindseir

T Breigs onsmensng, Wmu: Slbgi st Fenempgushenar. Fré sageedd
P: [Co(NHa)e](NOz)s (10)
Q:  [Co(NHa)sCl]SO4 (10)
R: [CO(NH3)4(N02)2]CI (10)*
S: [Co(NHa)a(NOz)a] (10)
Tt Ks[CoCle] (10)
(7 (b) () 50 hetst) |

@ - BB Yoo Db 8 g - |

- Wia - -
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(10)

potassium hexachloridocobaltate(lll)

| II. R@eh Bupisefimnd avugmBubimadl &1 smwiysene aimys.

(@@ sfwmuisr 05 ysiefss. @eim 1oL

ars CaiPyBallHE FOUGH
DI BEHHES Fbs0 SlLeIH6TE0

* ey : 2 WIBIHHled

Qurgl

p= -+
TH; ’— NO;
HsN NO HjN NH
>Co< ’ Cl~ ’ \CIO/ : Ccl ™
H;N | NO, H3N/ l H“"NH;
g NH i NO, i

(05 ysheiassit) *
G sflwmuisr 03 LsiteTiassiT)

@aup Lf b

BmHHELTHID
6060 B & B6VMLD. sranCey Feenawns 7b(i)R wbpid (ii) |l @b
siaimd enpuiled Lsiteiassmen QULBIBAYLD.
(i) R: [CO(NH3)5(804)]CI (06)
(i) 1.
_ _—
NH3
SO 3 03
HSN\CIO/ ) Cl (03)
H3N/ I NH3
i NH; |
T ; . GaRysaipD 8T Co(1l1) @s3 9 @svewrin pp Cajmanngd Hy0, Coi'
(iii) X syl 9F aoapde BHHDY S ke s sasrrn ASND (D)

afu Beamuis -
o La LfsRbGDEUID ©2
B sengaeded X @ oW
s Laplleny suENT&.

@by :CO;

[Co(H20)4(CO3)IBr
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8. (a) 98y Grzend GaTLéEd GuUImMIES ssGumemsl LwELGEHE Csjme V BE suTflusbeTe
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smb 1 a1 2
cHCcHon 22 s p 2 Q
sissiw 3

Y

R

v i i
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4 srémibd 4 CH,CHCH,CH, Lslsceakel T Q} o > CH,CCH,CH,
; |
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