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. W]
[ @
[Vl [H Sim] .

)

\*(_/ I Time

org. @One BY 028 00xd ¢ Beema ne .

@
5(a): @@l

02 - denam Berod (o §o® olmdo)| g.eo.o. (¢.oog) Buon - 2022 (2023) |gDos eweaddn qned me gad mm-'




¢ e.w_m'gmem

(b) W) oom § B o wdmens (4)

27°C&: Hy(g) + I,(s) — 2Hig) ; AH" = 53 ki moi™", AS

L(s) — L(g)

dren edEmad

BG00 0gw 27°CZ  AH®, AS°® es0 AG® wesmo mddio,
Hy(®) + 1,(g) = 2HI(g) e (4)

LAS = 4103 ‘l'{_l mol
 AH® = 63 kT mol™, AS® = 260 J K™' mol™

Ha(g) +Ia(s) — 2HI(g) g8Bwd-1 ; AHE = 53 k] mol™,A5% =410 J K 'mol™}

I2(s) —Ia(g) B8 Fw00-2 ;

SBG@0O -4= gBFO -1 — 588D -2

Ha(g) +Ia(g) — 2HI(g) ----- 588 wio-4
AH? = AHE — AHS

=53-63 = —10k] mol™!
AS§ = ASP—AS?

=410-260= 150] K~'mol™*
AGy = AH§ - TASS

=-10-300 % 0.150 = =55k} mol™!

&

b (}\-f,j-r'_-‘l' e ¥

L

_“_)“-‘r'l".'llj (Sb(i):

2 =63 k] mol™*,AS2 =260 J K ‘mol™!

)

(02)
(01+01) o4
(02)
O1+01) o4
(04)
(03 +01)

@iy 20)[

b (i) By BExyo

=

AH_
Ha(g) +(g) ——  2HI(g)
\ A
\ / e
\ A /g

X ;

Ha(g) + la(s)
oG oweln gOEM ufn wlwmd cO6E CRG YD DOSTD.

@t Holews)
‘__“I; a4 \‘_\I!'L:‘ : = h‘ﬁ_.

: = o J— Z =1
AHS = = 53k] mol 1 —63k] mol = —10 k] mol

ASS

rm

Ha(g) + La(g) -+ 2HI(g)

o
‘\asi’ /sg

Ha(g) + Ia(s)

(02)

(02)

01+ 01) @

(02)
o1y eoIBn 0% 8m wdvmO tP&E CE HEDS @

AS® = ASS — AS? (02)

T 24107 K'mol™'-260] K~'mol™'= 1507 K'mol™t  (01+01)
AG? = AH{ — TAS? (04) @

T =.10-300x0.150 = =55 kJ mol™ (03 +01)

L (5b(i): @i |20},

_-‘-‘-'-‘—'—-—_
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8 com Do oqoetine®iad e e ————2% ey

(ii) o & @B oo wBmecs (5) gBSmo sgw 27 )CE AH’, AS” o9 AG® 06ims nowy,

2H,5(g) —> 2H,(g) + S5,(8) — 5)
- -1
AHE | K] mol™t ASF T K * mol
Ha(g) 0 o
Sa(g) 127 230
H:S(g) -20 200
e a8
AHS = 2AHf f(Haig 1) f(S-. @) ZﬂHf(H:-.Sf-‘?}) ¥
=0+127—(2 X —20)= 167 k} mol™* (03 +01)
ASE = 2AS5 ) T S mw 28504, 5(a)) (04)
= 2 X130+ 230 — (2 X 200)
=90 ] K 'mol™* (03 +01)
i T L2
AGE = AHE— TASZ =167-300 x0.090
= 140 k] mol™! (N3 + 01
(Shk(ii): @@@E
(iii) con (PY(i) wa (B3} =5 en Cf sum 0 (6) ofSesl oc8g0
Py f)t 5 DO 6 “ oty I 38 .
21 (g) + ZH,S(g) —> S, (g} + 4Hi(g) - '
88w@B-6 = 2 % 585004 + gEBwd-5
@ed
~AGE = 2 8GF +AGE (04)
e 4
AGE = 2 (—55)+140 (04)
= 30 k) mol™! (03 +01)
AG¢ O» goes of (04)
" B8 e0w. 8D exned. (04)

erg. AGY, 8¢9 gon &16¢8 8¢ OO gocs 03200 BOGR gedtmonas ©d mﬁmé
crR qamca DI,

(5b(iii): @mﬂ@
5(b): 0
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g oo Beoo ecetine®uine
Speshiaelt —_— ____ 0won odbmal.
|

() cdﬁ::!ac 25°C¢ Ezadcamz 7B 480 0 1.0 dm 080 Cl (aq) qus 2.0 x 107 mol o
Cr0y” (aq) gom 2.0 x 10" mol 4beq ©0. gun ¢0eed g8c oorlg AgNO, pdeon 2ods
g8 :8sf eada emn =om F. 25 °C § K, (AgCL(s)) = 1.60 x 107" mol® dm™® e

-12 3
K (AZ,CrO(s) = 80 x 107" mol’ dm™ e, AgNO,(aq) g:6<50> dmmp BEeB? ¢:0¢5 B8
SicEe gn eOntd 8 eonim 80 cuncome niuln.

(1) ©e8® qordedo Dutexd AgCl 89 grey v@mme S608= ersDastm.

AgCl esgeon
AgCl(s) = Ag'(aq) + Cl(aq) (02)
Ksp = [Ag" (ag)] [CI(aq)] (02)
[Ag'(aq)] = Ky / [Cl(aq)]

=(1.60 x 10°/2.00 x 10%) (02)

= 8.0 x 10 mol dm?

(01+01) ( OF (

AgCrO4 escen
AgCrO4(s) =2Ag'(aq) + CrO4*(aq)

(02)
Ksp = [Ag'(aq)]* [CrO«*(aq)] (02)
[Ag"(aq)] =K / [CrOs*(aq)]
= (8.0 % 1072/2.00 x 10?) (02)
[Ag'(aq)] —=2Z.6 x 107 mo} dm™ 01+01) [os(
AgCl(s) edrstes B wew aoos [Ag' (2q)] < ApCrOu(s) gofeds 8@ wgw gdos
[Ag" (aq)) (02)

(5C(i)=©@@LL
" N ke i 229 £3023G €500 DERHA
(i) Ag,Cr0, soudedo BO i68n OB DT, (o eecd oBn Cl (ag) gow msigsio

t
Bom .

Ag,CrOs gddeds 88 qod@vOD q0edNedE oemed ¢ [Cl(aq)]

= (Ksp/ 2.0 x 10%) (04)
= (1.60 x 107°/ 2.0 x 10"*) mol dr® | (02)
=8.0 x 10 mol dm™® (04)
=8.0 x 10~ mol dm,

8 &« b <

(5cii): @uta[10f
6O +60 + 20

5(c): et do)
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8 Como Bwow agotine®zin® ._,..—-—@---" i 9"“‘"5&.

) :
6. (@) 25 °C mB eedBod® 118600 (CH,‘COONa) &80 s & :t;m 1o,
b ) sOnln o)
(0) 4R @t ariBod qBeDOB o BOESR BN S980 Bty

-

CH3COONa(aq) + H20(l) 2 CH3COOH(aq) + NaOH(aq) o
@I

CH;COONa(aq) —» CH3COO(aq) + Na"(aq) _ : o
CH;COO(aq) + H20(l) @ CH;COOH(aq) + OH" (aq) %

m
Eaziw, : a(l). @%]0\8)

(i) gum (i) 8 conBombecd cpfam Sena K, &3 IS

oon dcBBeden BBHw@d ogm wdnEn BIDW

_ [cH, cOOH (ag)J[OH (ag)] | o-1
K = [cH, cO0~ (aq)] : gBgwo

8LY. CRG Gone B8 ensfn gdud B gmo.

(6a(ii): @Q@E

(iii) 25 °C § CH,COOH (ag), o H,0 (I) & 800w Suo EEe0ES K, oo K, 28 K, = K,

GetDxsim. R,
K [cH,CO0H(ag)] [0E (ag)l[H*(cq)]
4 3 13
h [c#. coo~(aa)i[Ht (ag)] (04)
_1 — I ! J b3
K= f F23als ‘04)
e (04)
‘;;}.' == ’_F”-_
B e
(Gaiii): i)
{ii) mom (1 &

Db enS sy any TR aey o ez T e o
T Tefpe=ta ~dtad by et N SDIIRIINT (FLIENR,

K= 2= Llox1g
‘ Hﬁ o (04)

=5.6 X109 mof i3
s e

e® 5.56 X 10™1% mol dm—3 (04
SRS (3+1)
(6a(iv): @m@

02 - Oeacam Bemod (Cryeg 2o® =9 \
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Beaoes - 209, (2023) | 406358 semmiom qmed me gad -




9_9“"” Pao exeolime®nigd

_ dwen od,_amﬂ.

-3
(v) 0.10 mol dm ™ CH;COONa gi®esc 25.00 cm’ emodests 0.10 mol dm” HCI g et e
EPIOHO B0 Ced. BOmm ciSen e q0as Oz 0.10 mol dm > HCl c88:0 m®s ¢7

N - VR Jag - R o~
aommn calescwy Hosisd pH goe cmme wonds

0.10 mol dm~* CH;COONa(aq) 25.00 cm?, 0.10 7

a(s . , 0.10 mol dm™ HCl(aq) @B eem@remed
CH3;COONa(aq) + HCl(aq) - CH3COOH(aq) + NaCl(aq) ’ " *
CH3COO (aq) + H'(aq) —» CH;COOH + Cl'(aq)
CH;COONa(aq) : HCl(aq) =1: 1

@w]
o

CH 04

S e@nm gulue o ¢das HCl(aq) o6&® = 25.00 cm? ((“4))

@5 cFeed? pH osmmne 86

NaCl(aq) c48» cowmeB. 0® Ren cdesod pH QOB

CH;COOH(aq) 8soma/ deBbedems 8858 K @b.

CH3COOH(aq) + HO(l) = CH3;COO0(aq) + H30*(aq) “ (02)

CH3COOH(aq) essigeses = 0.05 mol dm™ (es8@900 oy ¢b.) (02)

CH;COOH(aq) + H>0(1) & CHaCOO(aq) + H30"(aq)

ro®w oo 0.05 0 0 moldm?

o080 womlcesas 0.05-x X x  moldm? (04)

K= {ce,C00 (epild0' (agl = Xt

K [cE,CO0H[ap) ] T GoS-a

18 X 10‘5moigdm"~ — (0.05— x ~ 0.05) (04)

=90 X10 ord x10

x =949 10 mol dm2 (04)

pH = —log [H:07(aq)] =3.02 ew) pH = —log [H™(ag)] =3.02 (04)
P H . e (6a(v): 28)

(Vi) zom (V) 8 eoy@onesd gy@us &ge (pHO 2885 HCl 68@00) ¢e exdomBsl 8053,
pH £ - . .
exspmm pH CH3COONalaq) 8 Legbedyms 887 Hoeia o8,
CH-COONalay) + H:0() = CH:COOH(ag) + OH(aq)

=EY) f¢ "'..-.,.}

Al e Ay
CITHRE W

Cmoe eous ©3. (0.10 mol dm™ HCl(aq))

st pH 1:

29080z pH pwpe - efelany
CHICOONa(aq) ~ H20(1) = CH:COOH(aq) + OH(aq)
Initini con. QIO 0 0 mol dm’”
Fgricon  O00-x x x moldm?
= e E,_Loxid ™ -i0
B B o ao e ~aan 0
pOH=5.13 pH=BE7_
A y gfus Doz pH ¢ed cag =0 550 1)
o | x gee o682 e80d HCI (01)
6@ pH e 868 pH> 8 (02)
oo cfue pH =3.02 on =50 25.00 em? 02)
gdenm pH1 2 guc 2. (02)
) 02)
(a(vi): oot 10 ).

e e s A T e S R
[ T | ] 1S 20 26 30 35 40 45 50

B me 0B Fanam eews mdEn.

Volume of HCVem' ¢4\

(vii) qom (v) 8 gHSemE B ©

c0Rd Bebizid

(viii) 0.10 mol dm > CH,COOH g6 sics 0.10 mol dm™ 4@ qeeific

04

g soomd Bter BB Cll BoE.

agxin cole Boennd govy (5]0)

asts cEen posned 8y pH Bocust eon@ 8 8O

S

(6a(vii){04 marks)

= 080 gmnSoms
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__.-—--—"_'_'_._._-_-_-_. ""n.,_\
8 como Do aceobe®uing® 0 —— t

Gl

B8 4'390@ 5895 g :
MAMBGS"@E @gga Dodde> mevess BOma P @ (X ::“31
(h) 2B 8 ¢ _ 02 oo X, =08 02 % Dt AR X
¢® memwecd sgfo X, = oo 08). (B mEpoewd eoafie Xy = mxnz(]_s'é
cOmd mg B0, Eods meaoecd 8o 3 -:
Do 80> BEEOE P oo P O
(i) Py =5Pp @0 cowdzio. I
|
Bybies Dug Sgescm & §9 80z PT 03) |
Py = X, P 083 o¢g c1o®: 027 - |
goS®p IO woess § g = Nebda ©3) l
p, = 08P5 03
90 BOmcs; P = Py + Py = 02P)+ 08P oo cReckst (03+03) }
0
O3B0 ey Py =055 03) |
P, = 05P; (03)
|
w0 @O B0 = P (03)
|
TP= O5P{+ 05P% ........ B0 2 (03) |
o¥nomsr _ O :p;?; 0.8 gﬁg _3 (03)
S SR 5P+ 05 Pg 5
15P) + 15P0 =10F + 4.0 P (03)
Pi= 5Pg (03)
o
(‘._',a,ff}_' 21l L 2:‘
(i) P, ;’-B [o%5) .P;‘_J 8 cbme BY ¢=f08s Asn BEgeau vy Qe tegiE)-Snde B tlwm N
FCAC DEmD
Vapor
pressure
A
*\z\\ .
N2
N
5 }’\ ('1”) 8
X, =10 0.0
=Ry Mole fraction Lo
(6b(ii): m\19)5
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(i) Py = Pp 0= ciwral g
PA — YA P‘ﬂ (03)
o Py = (1-X,)P; (03)
P, = Py 8™
1= TR S (03)
P (1-X4 ) Pg (1-X4 )
(1-X,) = SX,
= - (03)
X, ==
= (03)
Xy =

(6biii): e=eg 15) |

#

6(b): e 70 §

____‘-‘-_‘——
01 - Geaam Beb (6

= HETIN
o8 clalc)| gecce (coce) Bessa - 2012 Q01Y) |sbed casion qaed e 530



@ dwesn egdamas,
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Seoafis emducsd

7. (@) 25 °C2, con (1) o0 (2) ol0-588:0d 48 amde0™ o g0 e Beas8
7&_ amimon C8.
‘:L 21L0G) + Ofg) + 4 —> 40H (29) (I E° =040V

2H,0()) + 2e —> H,(g) + 20H (aq) @) E°=-083V

(i) 298 exdzacs m@aﬁmmme&&ﬁaqﬁﬁg&@mﬁﬁf wogEnomD.
2H,0(l) + Oa(g) + 4e —> 40H (aq) 58500 -1
2H,0() + 2e — Ha(g) +20H (aq) &88w® -2 =
B8O -1 985 memiBe qbd B8 )
8880 -2 983 gremiBe abd sBB@® Os»

o +2e¢ B 01D,
org « grem¥do qbd gB8we 20H (ag) + Hz ) =2H:0(I) +2e {g:a(ﬁa 1 0

(i) e©® enfwecs wdgla o enls BED Busim. @)
588@0-1 - 2 x. 5860 -2

e0ulbes 588w@® ,

{

2Ha(g) + Oa(g) — 2H20(l) N %)

org: eoBn gdudd gEm® s CRE PP 203D, (7a(ii): ey 10)

(i) 25 °C 2 omdseud E., ocno ooso. " 2d _ g8 o
E;H = Ec?amoaa E:mds Clo) Goils = g L (__}
ES, = 040V- (—083V)= 123V (04 +01)

(7a(iii): een(10)
(iv) emd=s 600 s mced ne Smson odm ¢§. 082 CS BE H,(g) 1.0 mol &rea Bea.

et
I. codne 285 035 me gecEedin 98¢ =D 0BHS et )
2 msl -
1.0mol x 2728 = 20mole K, (0s)
1 mel H- (LT T e W o I
II. eodue Buodd®s Dz moge Qe § (ooxme U 2430 goea (REC JBOGEE) omEmae
2 2= 393 x10°C* (€05)
. emdec mogw of § £88s ( G0 Hem ecn cendon Bl ¢
p= g = ()
=321.674 6o 3T24 o4+ 0
7a(iv): @z L"II
(V) gun ;ctofie Byl denedn sniued Hy(g) eLndd coeds (C-HQ(&‘.I) ©8m 0dd.

e ,

I. e@88 egedzl, COL(g) 2 H;,{_)(l) 800 witinmme O 80 concdomy oils ewmeddd
pecmedido ngm gld-omds §85@0 Buin.
Cifi(e) + 20 OH(g) - 1410 + 3COp) + 30c oy
\ 4 Hooery — A0, 20 H 4+ ®ROe
1. @m (11) 8 Bg:amd&i H,(g) 8500 emreds ©:8n md u@gﬁe& ende 58Hwd g
8o odndaa Dydlontn ndls.

CsHs(g) + 502(g)  —> 4Ha0(]) +3COx(g) ((03)

III. egreds! widn ndm endead & H(g) ©8n mdm emi&@mﬂ Crednm 50808 £8ad
ey (PO¥s wgns’ ndslm.

C3Hs(g) e8» emisews’ CO(g) Soe 8. ’

CO2(g) cwifo coy® oem gun @b,

Ha(g) &85 emiseczd H2O(]) oS See ob. 02
(Ta(v) @Q‘%

7(a):
02 - demacsen Bemd (e Eo® oBmBo)| goms. (e.0ug) Busoa - 2022 (2023) e e




?‘5"“ "T exoXmetsins - Goen odonas.
(: 1 Xr.a!amDU&mDQsOwMBm@amamdm,a@amgammmﬂam@ngaﬁm

2e 80 X, 4065 (050 w1 X, 6330 10, meys NH,OH/NH,Cl 00 X, 8609 nd, 9zicg

389 O 584 ByS gicn ne 82, X, gg gomedon sref. s HCIE X, chma 0

X, © =y NaOH o mg 80, X, ¢3¢, 0dcBB0 qomedon med. 91838 mym NaOH 8 oo
51586 nHo NI‘&OH& Xd cheie B BEaDES XS mgxﬁ cﬂg@qa_ xS mX‘ cam eqw@ qw&

@b,

L X ow X, 80 X, ¢80 Bods ogemons. (dmadin gy ecsin) &g odn g0eD m.
X: Zn : (04)
X1:  ZnCl emd Zn?* owi [Zn(H20)eR* (04)
X2 Hz (04)
X3t ZnS (04)
X4t Zn(OH) (04)
Xs:  NazZnO: wmi Naz[Zn(OH)4] ewvs [ZH(OH)4]2’ el Zn02* (04)
Xo:  [Zn(NHa)q)?" (04)

II. X 8 gecteldsn Bomuo fusim.

1522522p53s23p3d/104 52 (02)

1. A, qobes Ouigd owlll wduio.

1522522p3s23pf3d/'0 (X1 = Zn?*) (02)
Bog d-2038m 88 g, (qudubou Bogy d-mibin oo.) (03)

IV. X8 IUPAC %8 Gosia.
tetraamminezinc(ll) ion (02)
(7b0): 02 37)
(i) Y ¢ b8 tged X qust q0med® g d-coiped §eedsed. YO nomm gev @38nda
- . ) Nt - F -
oD 6D o, N0 0D m Beng 68, 88w pwedt Y odle o8 Y, Beden 8. Y,

D Dy NaOH =@ B3e® =¢ 80 Y, edin e sbedee sed. Y, qboq

LA 2o ad e a8 H,S @fcws ne 80, Y, 08 oiB gomledos red. Y, qfq
o 0find misle qe@iBen e ng B ov oS ¢85 Y, Bedea sed. Y, 48
e ] oo BOwed mg B0 8d oo YS Bed=a @¢red. "'4 Enmesd SBdEGaas
Y e oS 9 Jedua oed,
. nenm B cocws eqEio,
n=2 m=3 (02 +02)

Sop n=+2 o m=+3 B8oo .

I Y eo Y, 80 Y, 59 Bods ngmosin. (modn gy e(3in) &g, : ety qdas oo

: Co (04)
Yi:  [Co(H20))** (04)
Y2:  Co(OH)2 (04)
Ys: CoS (04)
Ys:  [Co(NHa)g]** (04)
Ys: [CoCla* (04)
Ye:  [Co(NHa)e]** (04)

L Y™ 21 Y™ 8 goecsledin Bmpw Soxdm.

Y2+ 1822522pB3s23pS3d’ (02)
Yo 18225221;;'635213,\!)53d‘5 (02)

IV. Y, 8 IUPAC 59 Gosio.
getrachloridocobaItate(ll) ion

®7G%+75
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8 @omo Bmon ecotine@oind

cmﬁﬂm

BEoaog nd g
Br-

R : |
CH,C=CH—> A_l;,_} cnﬂc};ﬂcu,

R

OH

-1

R _
CH,(l:m-c-scrl —_—2
CH,

Rf':—E

e .

F

i)y A, C,DeuE toeaisbs Han op ghmids K, Rz,Ra,'R4 e Ry @Qaffd)._
ufmdn Sacms con § B dwudn O cdeid 0f BB ool erlds oge wbn wme

G5 o,

S
@j B. (o) CH,C=CH (CH,),CHC=CH 5:05 m0Bs] owty th&m 0BG G0B8C0 990 F acieg

%
ﬁ\.‘
gm-mwwawu&wucMm (o o geimot gam 150 &Gz cwed)

_ |
= C}Q?H—CH—G{Z{‘E‘H__CH:

B £0n:

H,, NaNH,,, NaBH,, HgSO,, HBr, dil. H,SO,, Pd-BaSO,/Quinoline catalyst, CH,OH

&

‘ (G}
(1) (R4} (RZ)
Br
CH,C=CH =t > CH c_\,H HBL oHyCHEH,
ot f‘r{bESO Jouinoling) 0 ¢ "
— e =
& e O Chs  CH;  qpso,  CHs  CHy
} ~ CHaCHCSCCHE B --'-;-“—-F CH -.CHCCH;LHCHa
3 e i) 4
1 {F.“J L 1 [ CC o — - JQ_C .___._.) C OG
CHx palir] e - (s} e (E)
TH- cw‘ =CH ——= CHj rHL ¢ Na' S o
b T Al | o @
'_l_\: T T O"A\. oH th {Rs) I
fer (O Qe |'
bea . ?Ha ;H; &
CH,CHCHCH, CHCH,
. ' OH
Bali): enEd 54 |
{ ) ﬂu’ 1 CH3OM 15 not given for Ryg
Deduct 93 marks
Bods BERO (i)
rﬂ H (Rz) .
= 2
CHyCECH o=t 8250y aunoine) CH;C tt:’Hz—--O CH;CHCH;
56 Y A = (R4)
( ) (8) CHy  CHy e CH, CHy
. CH,CHC—CCHCH; ___-Pd-BaSO CH;,CHCH CHCHCH;
(Rq) cH oy o fqunnollne} o
0k on M o oS N © ®
CH;CHC— 3 3
ob
A——— eb @ dil.HzSD4l (Rg)
(€) @ b
CH3 CH3
CH;,CHCHCH;CHCH,
OH
(8a(i): erasy 54)
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