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-3 ——— el VT O T =
o Bt aatedbunsonsn ity s L O
- - . 4
B Q< K mes (@
f
= K. omoens S8 cend sn®or o. {04
o C T
III lnili;l‘.l:zl{!:brlﬂm 0.< [(cgﬂrw:'ql:ih’hn'saM@
N D ; oo Il
| ol o
Mool (Sl [
\ 1Sl 02)
e
UTTYRICON v A o
added
. e
Not in
ganitibrive
— J Time
gd®s o —
o1y 005t 88 0 00530 ¢ Howma e vy, 0

s(a):_onfl
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8

b .

@ () com T 1B ¢otn wobmecst (4) 5&&o

Dmg:n_i Une®sind

- . Goesn edBmafl,

Hy(®) + I(g) — 2HI(g)

---------- — @)
2°CEe:

H,(®) + L{s) — 2Hi(g) ; AH"
L(s) = L(g) . AH®

=53 ki moi ', AS® = 4i0 J K™! moi™
=63k mol™', AS® =260 T K™ mol™
Ha(g) +Ix(s) — 2HI(g) O88w00-1 ; AHS =53 kJ mol™,AS? =410 ] K 'mol™!

L(s) —la(g) gBGwd-2 ; AHSE

=63 k] mol™ ASf =260 ] K 'mol™!
9BF® -4= BBcd -1 — BB -2 ‘

M) +La(g) — 2HI(g) -----

0 ©¢m 27 °C2 AH®, AS® &0 AG® oema mduis,

)

B8 w-4

AH] = AH? — AHS (02)

=53-63 = —10k] mol™! (01+01) o4
AS{ = ASP—ASS (02)

:410‘260z,l_é(lf__,.,’)'fl,morl 01+01) o4
Gy = AHJ - TASS ) (04)

=-10-300 % 0.150 = =55 k] mol™* (03 +01)

O oubod M wn gt (5b(i): @mey 20 )]

b (i) 8»cu 88yc

G

AHE.
Ha(g) +I(g) — 5 2HI(g)

<
\\ A / AHS (02)
N

Ha(g) + 1a(s)
org. onofin gdEd Bn wOwmO LOmE CRG YLD B,

= = o
SWES BHIVVEWD

AHE + AHS, = AHS (02)
AHS  =53k] mel™t —63k) mol™t = —10k] mol™t (01 +01
- ASI?-V:.'!

Ha(g) +L(g) — »  2HI(g)

A

e
as? /5:

—

Ha(g) + 1a(s) (02)
81.g. eoIBD g0t B8m 8OV LP&E CrE YEDD
AS® = ASS — AS? (02)
T L4107 K 'mol™—260] K'mol™ = 150] K7'mol™t  (01+01)
AGS = AHY — TAS? (04)
T Z.10-300x0.150 = =55 kJ mol™t (03 +01)
L (5b(i): @2 |20)|.

D)
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VP L oy,
8 Como Bwoo exexbme®sdm® T O oy,

(i) com & g ¢S wBnecss (5) oBFmd g 27 °C & AH®, AS” 9 AG® o&ims B8,

2H,S(g) —> 2H,(g) + S,(g) - ~ ()
AHF | K] mol ™t ASE [ JK *mol™
Ha(g) 0 130
Sa(g) 127 230
H2S(g) 20 200
AHS@ B ZAH)?(H'-'(Q‘) + AHJ? (Szfg)) - ZAH}? (H-»_S(g)) (04)
=0+127 — (2 X —20) = 167k mol™} (03 +01)
AS? = ZASIP(H:(Q,) o As;’(sﬂgﬂ — 28574 s(09) (04)

= 2 X130+ 230 — (2 X 200)
=90 ] K Ymol™? (03 + 01)
G —————

AGE = AHE — TASE =167-300x0.090

= 140 k] mol™? (H3 + 01
(5h{ii): @] 20
{ii) )C R oum ¢ g (6) 9F8w@d 100840

1 () 4- TH Cig) —» & (o) 4 4 H1(6) cmmee e (S
2 [2-,\{:' + .-.,Fi.:v‘;?) Salgh 4 aEig) (

~

585w@00-6 = 2 % 588m0d-4 + §8Gc-5

@85
LAGE = 2 AGF +AGE (04)
AGE = 2(—55)+ 140 (04)
= 30k mol™? (03 +01)
AGS O goss of (04)
S 8B800d edwe 82D esned, (04)

©1.9. AG: , 83G00 g B0 85¢ 99 goa 03¢0 BOIGE Q@dimdmmmi 3 mdm@
cR ’a’:@: oS3,

(5b(iii): @m@@
5(b): 0
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s. c“?:,g——w' “?ag?ﬂﬁg—? — T T ————— S _— “_;_dgzzggmﬁ. g

(¢) cdemion 25 °C g Bmdum 18 4B g6 1.0 dm’ o880 Cl(ag) gom 2.0 x 10 mol oo

= ~2
CrOi (aq) gom 2.0 x 10 mol 0o 0. qum VWD ERe wonly AgNO, gdeun 2odo
g&rcic 853 eadd omn mow 6F. 25 °C § K, (AgCl(s)) = 1.60 x 107" mol” dm™® ew

K, (Ag,CrO(s)) = 80 x 1072 mol’ dm™ eo. AgNO,(2q) g0 a5 omy BBEBE D5 £HO1O8
e1cEe g cOmtd 8 exbm 3D concoms Ssim.

() oe8o qomteds Sulert AgCl 89 wmeey vming S8 euidustm,

AgCl esgen
AgCl(s) = Ag'(aq) + Cl(aq) 02)
Kep = [Ag" (aq)] [Cl'(aq)] (02)
[Ag'(aq)] = K,/ [Cl(aq)]

= (1.60 x 1071°/2.00 x 102 (02)

= 8.0 x 10 mol dm>3

(01+01) (S& ¢

Ag:,C1O4 escem

AgCrO4(s) =2Ag"(aq) + CrO4*(aq)

(02)

Ksp =[Ag'(aq)]* [CrOs*(aq)] (02)
[Ag"(aq)]* = Kep / [CrO4*(aq)]

= (8.0 10"2/2.00 % 10?) (02)
[Agt(aq)] =Z.8 x 10 mo! dm™ 01+01) [o8(
AgCl(s) edsfac DO wew gon [Ag" (29)] < AgCrO4(s) ¢dfeds B® wemr ¢des
[Ag" (aen)] (02)
S AeCH:e) we®e abrlegs el @

s B0 900 D2 qOEGIEDE, (D Eend cO8m Cl (aq) ooz esamls sio © 53
(i) Ag,Cr0, avusede B0 gdBn U OESIE DT, GO enew

2DSTID.

AgyCrOs gddeds 8@ q0@vdD 00esNedE gdwmed g8 [Cl(aq)]

4

= (Ksp/ 2.0 x 107%) (04)

=(1.60 x 10"'°/2.0 x 10*) mol dm™ o (02)
=8.0 x 10 mol dm? (04)
=8.0 x 10 mol dm =

8 &« b -
6O + 60 t 30

(5c(ii): @#\10

5(c): @G%ﬂ@
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8 como Boso aqonbime®sind -f__@ B ——— o,

COONa) 88w JEnorss] RO LB g,
BDed¢me BgwI 208D B s Gudm‘

-

6. (a) 25 °C mB oexBe® 18000 (CH,
(i) “Bc @0sedt 6edBud 8008 de

CHsCOONa(aq) + H20(l) = CH;COOH(ag) + NaOH(aq)

@ \@

CH3COONa(aq) —> CH3COO"(aq) + Na*(aq) _ ‘ 04
CH3;COO (aq) + H20(l) & CH3;COOH(aq) + OH (aq) 0

%

(i) guo (i) 8 copBombecd cinBom Bena K, &7 gens Gezi.

gD dcBBedem BBwd g eOREy B
_ [cH,co0H(ag) J[0H (ag)] | )
Ky = : §B80-1 @

[cH, co0~ (aq)]

BLY. CREE Yoo BBOD eweBn gdd Bdn yre.

(6a(ii): erogg0
K

(iii) 25 °C & CH,COOH (aqg), =0 H,0 (I) 8 Bzon Sun 8EedHEs K wo K o8 K, = v
eestDsim. Ka
K, = [cE,cooH(ag)] [0H (aq)l[H*(ag)]
“h T — —— 7' !
[Lr‘l’z con 'u..i?_,u[m(aq_,] ( )
1 _ [CH-COCHIag))
K [cmmno-ing ‘ (04)
= [H*¢ aaq ,,A; IO aot
1 L 1.- B 2 i (04)
fé’;: = %‘_
—
{2 (ii) 9o (i) 3 venfombecd wonfam Sano K eomn goasee Fusin
GG B,
K, = Sw . 10 15~ 4
n ‘l:ﬂ 12 % lD—b (04)

=5.6 X 10" mof din—3

6] 5.56 X 1071% mol dm—2

()
(3+1)
(6a(iv): eme]08)

E ® 8029 (026 200 e8eido)] gouns, (©eoe) Bowes - 29y, (
- 2023) |40esst oo,

eadom qiges me @b N>



Beooo e¢obinedsind
9//__0990 s

Cwesn edama.

-3 A
(v) 0.10 mol dm ™ CH;COONa gi®eicz 25.00 em’ emodess 0.10 mol dm™” HCI gibeicsts o
qa®one oy Cred. 0o cSen e gdas O 0.10 mol dm™ HCl 680 mes ¢?

20mn cElesedy owmed pH aor cmae wdrim,
0.10 mol dm™* CH3;COONa(aq) 25.00 cm?, 0.10 mol dm> HCl(aq) @825 gxneirsned &
CH;COONa(aq) + HCl(aq) —> CH:COOH(ag) + NaCl(aq)
CH3COO(aq) + H'(aq) - CH3;COOH + Cl(aq) ol
CH3;COONa(aq) : HCl(aq) = 1:1

oY)

. 04)

S e0nm ere eqm ¢das HCl(aq) 6&® = 25.00 cm? (04)

2025 cBeed? pH vwmnos [6

NaCl(aq) ¢8> cowmeB. 6® Kewn cderod pH qow

CH3;COOH(aq) 8e:0ms/ 8dbedems 863 Boess ob.

CH3COOH(aq) + H20(l) = CH3;COO(aq) + H;0*(aq) “~ (02)

CH>COOH(aq) esoxdgencs = 0.05 mol dm? (8800 eqpes ©d.) (02)

CH:COOH(aq) + H,O(l) 2 CHiCOO (aq) + H30"(aq)

oo®ewz ezleesa 0.05 0 0 moldm?

208> eozlgess  0.05-x X x  moldm? (04)

k. — WHEC00 @yildoi@gl &

- [cx, COCH(eg)] T 045-2

18 X 10~ mol dm ™~ = (0.05— x ~ 0.05) (04)

—g -7

x*=90 X10 or% x10

x =949 X m:i (04)

pH = —log [H:07(ag)] =3.02 e} pH = —log [H(ag)] =3.02 (04)
Hom (6a(v): 0249 28)]

(V) B sm@omesB en@es Sxe (pH 0 8§60 HC sG@0) cg ednmB8s ¢=osim.

piH CH:COONalag)8 Zetdodemn d8s7 Hoess 6.

CiH:COONalmy) + H:O() = CH:COCH(ag) + OH(aq)
e pH 10 ows Be gue zowd ©3. (0.10 mol dm™ HCl(aq))
2900wz plH wesoo — e8elnd

CHaCOONa(aq) + H20(1) = CH3:COOH(aq) + OH(aq)

Initini con. QIO 0 0 mol dm’
Fgricon  0.I0-x x x moldm?
=556 x 1077 = ——
pH =887
y g gdax pH ¢e® cre =6 ¢ifdd (01)
X e 8802 w8nd HCl (01)
o? 6w pH e B pH> 8 (02)
ol esOmm oo pH =3.02 e ©6© 25.00 cm? 02)
Res - adeow pH1 0 goe Be. 02)
s 02)
o (6a(vi): o 10 ),
o?
—

\ T ] 1 1 1 T T 19
[ {1} I‘S 20 25 30 35 40 45 50
Volume of HCVem® ¢4\

(vii) qom (v) 8 gp@omo 0 050 me oB Banem tpsl BdEn.
c08c dobsid . (04) (6a(vii){04 marks)
(il 0.10 mol dm™> CH,COOH g 0.10 mol dm'” @0 quo@ifics GB e 090 @
e soomfd Onfext BTG owikE il 0
g cie B0e0d OBy 15]0) 02)
ashs ces pusned 8y pH Bocssd e20@18 88

(6a(viii):
6(a):
02 - Gesowszn Bemod (Crreg 2o® ©8x00a)| g.ome. (c.08e) Bwma - 2022 (2023) |q0e teewidn qunes e grd a-




Yoy }

',’/’_ ——-:
S

|

N
E!Egl!,h é%ﬁaﬂazjdiknda cfX35€ﬁ~sD @guﬁcuﬂ i
St oo 89 > ez
(5) & B cdesoomt Mﬁ?ogm:mBXw= 0.8 om B0 Bodo meeoech BEma P ep (x Xag
c® meech wegBa X, = o ¢ e oEBc Xy=05o0X, <q5

8 @8 IO @9).
¢6 mrced? BEoBEH A mBa ;DQM 5 p apo o ob. 080 cdeETeR AmB g w’;:
eOmd ng B0, bido mEIBeR i

Bodde 8Oz BEGOES Pj oo Pp @O
(i) Ph =5Pp @0 comdsis. I
|

|

|

§ com Boow axentime®sin®

oBylies Doy Bgenwm & B BOHG Pr

£

Pi = X, P 083 oca C1oP. . ©3) |
= 02FP i
20002 DO des & Py 0.2 £4 (03)
o
Py = 0.8 Py (03)
0
80 8Omw; P = P, + Py = 02P)+ 08P ... 866 1 (03 + 03)
0
@05 e ey B, = 0.5P, (03)
p, = 05Pg (03)
ey §o 8w =§ P (03)
>P= 05P{+ 05P) ... @B 2 (03)
o¥mose c2pi+o03P 3
Semona? = 95;?«-&55% T (03)
1520+ 15P =10P"+ 407y (03)
i
(8b(7): ome(28
(]',‘ ,"2‘} i"’B (ovted] [:);j:,: :} (.«’C,JC‘)J: 7): ktﬂ’i335; l‘)t &30 R —:’tj\ ( Q"i:(’;\‘ O ':. =y £50m75) (Hq
3EAE BSsIv.
Vapor
pressure
r, 5{9
\Q“
\P‘\‘\*?@
( .
P, (:5) 8
X,=10 0.0
Naphs Mole fraction Lo
(6b(ii): etn|19)
02 - deocszn Bemibd (C23es §0® 69m030)| goen.o. (¢.0oe) B - 2022 (2023) |g8es oonion mupes me gao qwi




)

i) Py=Pp o= Crdmncy

_— =

P, = Py BC
P, =X, pY
o® Py =(1-X,)P3
P, = Py &
1=“’_A___ Xg i — _5%j
Pz (1-X4 ) PR (1-X4 )
(1-X,) = 5%,
X, =~
XB = Z
iJ -
P, T
(G )9Q -
./

—_—m—m——

nere ¢D mocecS sagfic pene ndddsn.

(03)

(03)

(03)

(03)

(03)

(6biiii): ceg 15) |

I

6(b): ©RE70 |

m'mw(m(o&M)lq.ma(&we)ﬂem-
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@ Gotsn eddmas,
8 com Do @geotine®sind

Hes edwces
7. (@) 25 °C & con (1) ov (2) gb0-gB80s s(pd® e o8BS Bens cw

7Q axdmom C.
[:. arr Ofs) 1t A —s AQH (,n\____...,.._ﬁ);E“:Q-AOV

l-l.lz\.l\l] + Vg\BJ T Sl
2H,0(1) + 2¢ —> H,(g) + 20H (aq) (2);E°=-083V

(i) @98 exdzecS qremBs w mendda 850 B8wdn DEENOHD.
2H20(1) + O2(g) + 4e — 40H (aq) 588we® -1
2H,0(1) + 2e - Ha(g) +20H(aq) 880 -2 o)
gR8w® -1 8853 mendde abd B8we® %
B8O -2 985 qemiBo abd gBBw@® 05

2 +2 8 = VD.
org + greedde gbo ghBme 20H (aq) + Ha() —-ZH20(]) +2e (§;I) @é 2]
(i) @08 emivend wdglie o enle gBFmO Buosim. )
o88w@i0-1 - 2 x.5B88wd -2
00nles BGwd |
o~ 00 @

2Ha(g) + Oa(g) — 2H20() . s
org: eoiln gddd gie® o6 G PV DOTI. (7a(ii): ey 10)

(iii) 25 °C 2 omiveud Eq) 05 nosfn.

5 _ Ec’:‘ _ E9
Eon = Efnose~ Elnode o) on =  ErRTH 05)
° ., = 040V- (—083V)= 123V ((04 +01)

(7a(iii): cna10)
" (iv) emdes 600 s mcas e S0sdn odm ¢f. e MCS RE H,(g) 1.0 mol &a B.

I. e=dsc zn@m 03z me gecEedin O5C wdrd aHYE Yot i)

2msl e S
1.0 mol X — = 20mole % ‘ 05)
1Mol 5. o, A NI N
II. omie Bomddn S meee ¢ § covome 8 04n0 goaa (ReC JROGE) oghme
oS 55300 € P 08
2.0moie X = 31,93 KX 10°C ¥ @5}
1 . ~ [
1. emfen St O micy 2 ¢ 2888 @ G Bum @E8 O
oEe @SS DoriH.
g 1931t c =
P g MBI C (us
- f y
_an - o LY oy /
=321.67 4 6 3LLA \'\y"f U
—————— Dr——

(7a(iv): e= [J)I
(v) gom ;@die Beys SenBn snjued Hy(e) cundd cmeds (CH(g)) ©98m nod,

I. ¢@88 omedzs, CO(g) » H)O(1) 800 cittoms 8w 20 condone od8s eipedd
pec=edido oo gld-omds gR8wd Basim.

CaHs(g) + 20 OH(g) — 14H,0(1) + 3COx(g) + 20e

i+ G ouy —x 2¢O,mt 20 Htgq RO €
II. @mm (u) 8 8&:@@68 H,(g) 02000 emeds 08 md n@g&eﬁ ende 588w eew

9Bs ue¥ndewn Dytosis mdxlmn.
CsHs(g) + 502(g)  — 4H0(l) +3COx(g) (09

III. egredsl s odm eniead B8 Hy(g) ©8n ndm @mdaecaai Credm 8e8n Dr8n
ey (08 egnsl Domm.

C3Hs(g) e8> emisecs’? CO:(g) Soe od. ©T '-('6045]
COx(g) cniBe cegn® tgw ¢ @b, @
Ha(g) 8» emdzewst HyO(]) vo s Soe ¢b. 02

(7a(v): ey 25
7(a):

02 - S B (CG 08 68e080)| qome. (c.oog) Bowa - 2022 (2029) 1g00x sonion mmes e g . d




§ o Boso eqotime®rine ‘ Gown edEmas.
b

( 1) X o qdb8m Oped wncom 20050 g d-eoopyed §Cedras. ny™ HCl @0 X 585
=€ 80 X, qobes 050 w1 X, 0a30 108, oy NH,OH/NH,Cl 000 X, 809 =4, esics
88 o) :%Q.-t H S aa

3 @b,
c= H,S B8cne =g 52, X, g g0=tedna gred. ny HC18 X, cheics @b

X, © oyyo NaOH o mg 80, X, 135 08380 qodedoa eeq. H189g0 nyw NaOH 8 ex0

21850 oy NH,OH 8 X, ¢oeics B BEedBx X, 09 X, canesB. X, 9 X o oqnd gdies
eb,

L XeooX 80 X, ¢z Bods wgmonio. (Coedn gy egsis) g oy gon DD

X: Zn - (04)
X1:  ZnCl em$ Zn?* owi [Zn(H20)e2* (04)
Xa: H2 (04)
X3t ZnS (04)
Xa:  Zn(OH), (04)
Xs:  Na:ZnO2 wes Na[Zn(OH)i] ews [Zn(OH)]> o3 ZnOz%  (04)
Xo:  [Zn(NHa)2" (04)

II. X 8 gecstugin Bmmsn 8o,

1522522p%3523p53¢/104 2 (02)

M. X| qobes 08 ol mdzio.

15225%2p83s23pE3df10 (X1 = Zn2*) (02)
Bog d-mdBx 88 quw. (quoybou Borgy d-miin oo.) (03)

IV. X8 IUPAC 20 @i,
tetraamminezinc(ll) ion

(02)
(75(0): e 37) |

(i) Y ¢ 00885 Oged X gast pudlined® o1} d-coined §eedsed. Y O noim gev 38oda

L : -y Qv R
GoD ¢ g N0 0 m Jani 08, v gwmedd Y edie o8 Y, Bedec 68, Yl
D 4oDeie oy NaOH =ow BSwd m¢ 80 Y, edin o8 q=edes oweq. Y, qBoq

238 o o oes R85 H,S ggcmoe mg 80, Y, o0 oS gb=teses ¢ed. Y, 489

a0l 905d sk e@iBe &3 ng B0 oy oS (&t Y, Bedec eed. YI i 1a%0)
e, Ul 2o 80wd mg B0 8¢ o8 Y Beden ¢red. Y, D1med 860den
meg S0 Y, RSt 509 o Beduw oed.
1. nonm & cocaest eqsi,
n=2 m=3 (02 +02)

Sm@n=+2 oo m=+3Bgon mm.

1. Yo Y, 80 Y, ¢dos Bede vEOHm. (CeSn @Y e¢®) oL, | en gdes mym.

Y: Co (04)
Y1:  [Co(H20)s]** (04)
Y2:  Co(OH)2 (04)
Ys: CoS (04)
Ya:  [Co(NHa)e)** (04)
Ys:  [CoCla]* (04)
Ye: [Co(NHa)s]** (04)
L Y™ 10 Y™ 8 gecmegin Do Sosim.
Y2t 1s22522p®3s23pS3d’ (02)
Y3+ 1s22522p3s23pf3d® 02)

IV. Y, 8 IUPAC o5& Gesio.
tetrachloridocobaltate(ll) ion

® 70.% +‘i/'5
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C ombw — OO L

8 o Bmon e¢otime®sind

mwpwmummwm (o o geimet eam 15
o —\\
@ 8. (a) CH,C=CH & (CH,),CHC=CH ©:0m mdau! o] gwcam EBE guYeed qno §
BEoag wd g | =d‘°“
Br‘
. . R, |
CH,C=CH—> A——%> CH,CHCH,
| B OH
R, Ry |
>)—>E ——> CHS(I:H_CH"'CHz?{*CHS
R { v
CH3([3H‘—C=_=CH B ¢ CH, . B
CH,

235,
(i) A, C,D e E teoslede dgo o gmids Ry, Ry, Ry Ry e Rs o¢
uSmdn Sacwsd com § g dwan ¢On cherd ob mﬁﬁ m C08Rido oGt tbn e

&8 o,
CencBo £0n:
H,, NaNH,, NaBH,, HgSO,,, HBr, dil. H,80,, Pd-BaSO /Quinoline catalyst, CH,OH

-

(GIby]
{1) (R4) (Rz) .
H, HBr
2 cH, PBL o, CHEH,
CHC=CH Pq-5280 /aui noline) H = & o
/__,._..___/ —_ \ (Rg)
- 4R B), c o
oo e @ A Ghs S aimso, GG
- }—-»cagcum LCHCH e (J—Iﬂ:HCCﬁ;CHCH;
_— GSi
(Rs) ‘ , 6. "MZu ¢ o6
cH NeNb,  Gfh ‘ (©) B (E) )
4~ CH,CHCZC Na' PN =
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