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2d8:0c gecEedin e®sins N80 «8mO, m B Bed» emd.
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1(b): cnea 52
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Daews’ 85 o9,

A wgonesis. ...... NH4N0 ARy
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B, gbbes, 0ed® X D990 v gae ¢®cus oed. C 8 Sfv c0esend BaCl(aq) 2= |
e 50, oo HCL 8 6058 g¢ o198 gdSedonst cred.

C wgmosiw. .. (NH1)2504
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(iv) D &g 21018 guB> ececions. o 8:1:2:3 agnmnecs’ 8 8ceds a8 (cd@rgn
S50 5805 Beded) u@=Bn 5. 853 8ceds oS A, B o C ziecio nexnde
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(c) (i) 295 (a) em0etd epnond @5 ve»dd X wgmosts.
X =NH;
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.......................................................................................

(ii) X 85 om0, gun (a)(v) emded? vesnos E Bdome 8868 §wdBe »H® nixlm.
R

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

(ili) 992 §@OBs e 0150 BI» gems ¢fcdrw/qfcds ©WE BOHH.
02 (Bams)+ H20

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

(iv) I o18go Clz(g) s@o X B8 ng 80 o dcos ecs Y soecinn eed.
260 &88w® ey nls duBs ednses Guty.
3Cla(g) + NH3(g) ———»  3HClI(g) + NCls(])

......................................................................................................
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(2(c) cne

20D ¢ ewln gdEd ugpsl 530 gosdas ©O.
oOpBom tedne — Bad gBfc wgm gdas @O,

3. (@) HX(aq) om 25°C g pK, = 4 &> ¢dc q8ces.
(i) 48w g0t HX(aq) 8 gudndes agm udndes Eosln.
HX(aq) + HO(1) = H30%(aq) + X'(aq)
e
HX(aq) = H'(aq) + X'(aq)
(5)
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(ii) o> (i) 8 2enBnm Buns 63¢w gmana Businm.

K. = H30'(@lX~@q)]
. [HX3(aq)]

[Cl5%]

s & [H'(aq))[X~(aq)] _
. [HX(aq)] (05)

(iii) cdez9x 25 °C 8, 0.01 mol dm™ HX(aq) ¢®esem pH veame oosts.

HX(aq) + H,0(1) = H;0*(aq) + X~ (aq)

5®® e3¢ 0.01 0 0 moldm’
053¢ €5 EOHE -X x x  moldm?3
2998n e0x5icen 0.01 -x x x  mol dm?
(02+01)
= o i a ks oo 1
Ka=10 x1074 = ZX X (02+02+02)
x*2= 1.0 x10-6
x = [H30%*(aq)] = 1.0 x 1073 mol dm™3 (02+01)*
pH = —log [H30*(aq)] = 3 (05)*

* oo 8000 O »E WiD.
8mco 88n0d

Ka=g8cg [-pK,] = o8ca -4
=1 x 10* mol dm™ (02)

HX(aq) + H,0(l) = H;0%(aq) + X~ (aq)

0B enicen C(1-a) Ca Ca moldm? (03)
(Haq)* = Ka X [HXag]  [Hiaq)] = ,lKa X [HXaq] )
[Hig) = VIX 1079 % 0.01 - (02)
[Hép] = 1% 1073 mol dm™3 (02+01)
pH = —log [H;0*(aq)] = —log 1x107% =3 (05)

m-dmbqw(cnﬁtooaam&:)lq.mm(c.oce)m-zwIqowmommqedne 20
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D o= Cawan o limolrind _ m’dﬂuﬂ

(iv) c¥enivn 25 °C 2 0.02 mol dm * NaOH(aq) ¢S 10.00 cm? 8&:8=f 0.01 mol dm *
HX(aq) (L esed 25.00 cm’ 22 émng odm ¢8F.

. qedn ¢bmenS cbfs dowdin Bede Rusinm.

HX(aq), H;0*(aq), X~ (aq),0H"(aq),Na*(aq) and (H,0(1)) (1 x 05)
1. e®@ tlved e viged ngsiiyn cazles! R ece ¢?
D58 (IO 6D (03)
IIl. @98 ¢wesens pH vemne 860 wgw gmmme Buxim.
= (X~ (aq)]
pH = pK, + log [Hx(aq)]) (05)
V. @88 ¢bemess pH wmma odsly (1-10 eew CH gocs? com § go).
€300 1 2 3 4 5 6 7 8 9 10
o o 0.00 | 0.30] 0.48 | 0.60 | 0.70 | 0.78 | 0.85 | 0.90 | 0.95 1.011
HX(aq) + NaOH(aq) — NaX(aq)+ H,0(1) (03)
end
HX(aq) + OH™(aq) — X (aq) + H,0()
20@um €jc 0.01x25x1073 0.02 x 10 x 1073
988 e5c  (0.01x25x107%-0.02x 10 x 107) 0 0.02 x 10 x 10-3 (02)
easteeac(mol dm?) 0.05/35 02035 (01+01+01)
[x~(aq)]
Substituting in pH = pK, + log ( [HX(aq)])
0.20/35) _ = = 2
pH =4 + log (005,35) =4+10g(4) =4+0.6=46 (03+02)

Ka gmiamns o:dnecst aanae 8¢ BE ¢ CRE SDa nosim.

21
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Box a¢oRDedsind domn eddnas,

V. pH = 4.00 g0 gics ¢ B egm 0.01 mol dm= HX(aq) ¢®ewsm 100.00 cm’ edo
8g 8500 adbas 0.02 mol dm™* NaOH(aq) ¢:8e5sm ©881 oeGma odsis.

8@ 0.02 mol dm™ NaOH ©8&10 : V cm®

» " (x~(aq)]
pH = 4( @izsﬁ 4=4+ l(og)] [HX(aq)])
X (al) _ o, X (@@l _ 4. ry- -
log (Yreest) = 0 fntay =1 [X"(a@)] = [HX(aq)] (04)
_ (0.01x100x107% - 0.02x¥x1073) e
[HX(aq)] = (100 + V)x10-3 mol ™ (erin)
i _ (0.02xvx10-3 -
[X~(aq)] = 100 + Vx10=2 mol dm™3 (02+01)

(0.01x100x10~3 - 0.02x¥x10~3) _ (0.02xvx10-3)
(100 + V)x10-3 (100 + V)x10-3 (02)
(0.01x 100 X 1073 - 0.02xVx1073) = 0.02xV x 10-3

(1.0 — 0.02v) =0.02v

V =25 ém?
(04+01)
Sm3o 88xoa:
pH=4=pKa (05)
e®c bl @ =BG ¥ 3@ @b (03)
NaOH 8 enzsicenc 8 ensicens HX e@s ecqene:s . 03)
es@mon cesed § HX 8810, NaOH ©88:08%3 abdws 8. (03)
80 e abd) @m0 cEesed? HX «68:0
% volume of NaOH = 25 cm? (03)
3a)ecna 70
(b) 25°C8 MgF,(s) dcec8 8¢ dnews 05 08 (K = 6.4 x 10 mol® dm™). 0.20 mol dm3 NaF(aq)
O Gem 500.00 cm? 8 c8ptiesecsi® 6101 Om 80 MeF,(s) dnulids owus odxim. MgF,(s)
S 880 (DaEees 8D cdmtd emndn D condona ndxlm. (F= 19, Mg =24)
MgF,(s) = Mg**(aq)+ 2F (aq) (04)
Kop = [Mg**(a@)][F~(aq))? (04)
©=€&® NaF(aq) me MgF;(s) ¢®smmbo vane D¢ 9 8.
D HNDG § 6CE BCEHPLI,
MgF,(s) = Mg**(aq) +2F~(aq)
g6®um enigen 0 0 0.20 mol dm?
053 €5 @O 0 s 2s
©OnBs enices ) (2s +0.20) mol dm™ (04+01)
Ksp = 6.4 x 1079 = 5 (0.20 + 25)? =~ 5(0.20)? (02)
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8 a2 Bund ecotine®nind

==l e Oves eddncs,
s =1.6 X107 moldm™3 (04+01)
NaF 500 cm’ ne 2o m¢ 18 MgFa(s) 98¢ 289
1.6 x 1077 x 0.5 = 8.0 x 10~8 mol (04+01)
MgFy(s) gmsfos = 80x 107 x62 =496 X107 ¢ g (04+01)
3(b) cma 30

B
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| ©o29 Do e¢otine®uind O O does eddnes.

L. (a) coo ¢3S g8 g8Fw 0dedo uensin. 68,

® A oy g goe CH, § v8efrmanas.

® DS gg» e CH, 0, 0. o gm0 0@:8uBnmde (508, D &8s Na,C0, oo o8fx:
=g 80. CO, g=n 5.

® J 8 ggin goo CH; 8. J gre@iBmwm AgNO, 8o gbsleducdl c@r of.

HBr _ o _@aoKOH _ il o R B N .
etec 38t
H/Pt \NH}
H,/Pt
e F
(i) A,B,C,D,E,F, G v J 8 9pvas’ gpe el ne ggsin.
?H3 (':H3
CH3CH2C=CH2 CH3CH,CHCH,Br
A B
Gy o
CH3CH,CHCH,0H CH3CH,CHCO,H
C D
GHs CHy
CH3CH,CHCOCI CH3CH,CHCONH,
E - F
CI:H3 ?H3
CH3CH,CHCHj HC=C—-CHCH,
G J

cRe 06 x8=48
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3 o= Omoc ectioelsigh

o HgSOy a5 H S0, sde J o852 o¢ BC K ened. K ¢ (01) B0 G aLl oCilbiony,

¢ B
(ii) qec omo3 ne K 8 9302 ag K, G 362 =8ctonc 808 cem oz o€ =&
g8mdn’c e¢six.
|
i !
CH3CCHCH;, Zn(Hg)/Conc. HCI
CHs
K
K oSmcale
06x2=cnea|

|4(a)e=aﬁ¢

(b) coo ¢Hon a8 g8 o gBFo Wee [Ba=lexfifa emcoa (Ay). sec=ePBEx
e (Ay). Bg=leciBBn medac (S,). 30c=eR8s medac (Sy). 20 888 (E)] e«

o eoe ORed8 ape emg ne Badin.

¢85

o880 e oo e
CH , Br Br
: Br i CH;CH CCH
()| CH,CH=C—CH, - Ac | g %
(i) | CH;CH,CHCH,CH;  g4484 ALO, CH3CH=CHCH,CH,
l E
OH mee
HBr
Sn CH4yCH,CH,Br

Gii)| CH,CH,CH,OH

03x6= 2
|4(b)m¢51
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(c) oo € a8 88wet8 g 8ce L8 dave q8s8». 028 u88weds crlnes Besds.

C(CHa)s
BB

AlCL, @

D + ©Hyca

ol eno:

(CH3)CCl + AICl; (CH3),C AICI,

& @
Q) @)
el @2

L AL, C(CHs)s
+ (CH3)C —> C(CH3); — ©/ + AICl; + HCI

@ @

[ 4(c) cmeg 22 |
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8 C-= Boon agotine®xin®d - ns Lo ougne dom.a..

B emdm — OO=
o econd we s B8rd nocsin. (29 o8 gdmad eaf 150 385 ¢ied.)

200D : ewelin n50 gordan e,

5. (a) Ny(2) 8 1.0 mol =3 e Hy(g) 8 2.0 mol =5 8% e¥0»x = ¢g o8& 1.0 dm’ 92 g,
wismes e 450 °C cdasbed? 8g oo coo s&Bamdud SefSo 90 v8x ct.
N,(g) + 3H,(g) = 2NH,(g)
o8p8nmdedg NH,(g) 8 1.0 mol 3 8 38 seosizn c&.
(i) 450 °C ¢ 2onBmm 5¢0Beus §¢ Borna namzxs 9= (450 °C 2 RT=6x10° J mol-"

N2(g) +3H,(g) = 2NH;(g)

@0O0D cozds 1.0 2.0 0 mol dm3

el sod @O0 x -3x 2x mol dm

0O0En oy I-x 2-3x 1.0 mol dm’? 04+

298> ¢x23ed2 NH;(g) 1.0 8¢ ¢1».

5. NH3(g): 8 =en8s esfeen 2x=1: x=0.5 mol dm’ 01+

.. Bgeed wenBn exlces 0.5 05 L0 mol dm 02+

208m ¢ddded B8gwed g § €8¢ =2 mol

D0C =8t 01880 cunidens ©68s53: PV =nRT (
_ DRT _ 2mol x(6x10% Jmol™) _ 7

Ps o =S = =120 X107 Pa 04+

(if) 450 °C ¢ eonBmm sdoSed N,(g), Hy(g) &0 NH,(g) 8 0w8n 89 cemms nosts,

Pi = Xl P :mam@mzﬂ. (
Py,y == X 120 x107Pa =3.0 x 10Pa 03+
P = 92_5 X 1.20 x 107 Pa = 3.0 x 106 Pa 03+
Paitsg =5 X 1.20 x 107 Pa = 6.0 x 10° Pa (03+

(e03 Doy > g PV = nRT ©0i8nw)

(iii) 450 °C 2 v{0Bex8 s@Bom Suns K, eans ndxix.

Plitts b (6.0 x105 Pa) 2
(3.0 X106 Pa) (3.0 X106 Pa) 3

K = =440 x 10~13 Pa2

3
P9y Piacg)

(03+02+04+

02 - Gexam Bemod (CRE 00 03d0)| gom.o. (C.oog) Buos - 2025 |g0es senddn ired me 2



P =

(iv) oo (iil) § carod K, eos mmboecst 450 °C § n¢uBen8 ©@nlsom Sasa K¢ n@moa

oS5l

Kp = Ke(RT)A" : An= =2 o8neas, (03+02)
Ke = Kp(RT)? = 440 x 10-13 Pa=2 (6 x 10° | mol-1)? (03)
Kc = 15.84 mol~2dm® /15.84 x 10 mol?m®
Kc= 16 mol~2 dm® e»$ 1.6 X 10~° mol?m® (04+01)

(v) 450 °C 2 oo o¢08x0 Ar(g) 8 1.0 mol = onn o 80 N,(g), Hy(g) = NH,(g) 8 ¢3.8n
80 gousl8 v K, goen8 S8s0 0mB® 8¢ dules! m® dih (Hosln (veoxs 888
gban exned).

&8 89 v Kp e05¢e8 omned. (03+02)

5(a): ceg 60

(b) N,(g) + 3H,(g) = 2NH,(g) 8808 AH® oo AS° cdasios =280 0dnd exd» 39
COoDELDE BOSD.

(i) o¢0Bed cdea30s 18 e 820 NH,(g) 8 0985 eziiee 8o q180» Aco® gedindoxs
mOsIm.

N,(g) +3H,(g) = 2NH;(g) &g®c getl ©:0100 qRdm B gBS=ied AS (- ve)
ed.

8@8en (-TAS) O (+ ve) @d. (05)
AG® = AH® —TAS® es®mcenc e 89, (05
ceesds 8 O 80 TAS 918 8. -TAS gve c¥easiond dthsl O @d.

. e claBtecs AGE 8 tiammds gf 0 ond O @O, (05)

.. ove cdemsivec NHs(g) 8¢ 48 ©O. (05)
8mcs 8nd 1

o880 mosgis @O, el AH taen @8, (05)

eC 198clb gcbdwe 47 (05) c¥asds 9180 80 @nBnns guutded exg 6d
(05). ® Bess NH3(g8) ©c¢® g8 B (05).

Bmde 88x0 2
Qc gig3ecss swg 8¢ BEom uim. (05x4)

02 - Geacsen Bemod (e 20® 0820da)| g.ocn.e. (C.oog) Booa - 2025 |gdns cealdn qned e 28



Cwoess
I

(i) qom 585@0 egwr AH® = -90 ki mol™! s AS® = -200 JK! mol™! .
27°C o 527 °C2 880008 AG® o osins 50928 gun (i) 8 93 8¢ ne gedindax
SNST 30 evsios.
AG® = AH® —TAS® cdesioe e¢pmd ewiedss
27 °C (300 K) and 527 °C (800 K)

AGSyox = =90k mol™ =300 K x (—200K x 1072 kJ K™ mol™?)

AGS, x = —30kJ mol™? (02+02+01)

AGZox = —90 kj mol™t —800 K x (~200 K x 103 kf K~ mol~1)

AGSyox = +70 k] mol™! (02+02+01)
.. g c¥easvead AGY O» avs 918 6. 05)

= (1) 8 ¢ gedindmns eos @,

(e®® ©5i< 3880 MgeD D ¢S983, cdemsios 918 BOedDF vgoe 5B[cso
8ced 08, c» 88ndd cng 05 5 00as sone nosls.)

(iii) 450 °C 2 e.0im-¢1 midms e 8geddsl cosm 2NH,(g) = N,(g) + 3H,(g) 88«

SO [NH;(g)]z
l. cResdds 0B B8e® | —————— | § cos 90 B0 Aco® geH0ma oi
N, @][H@T
e®® yBBwHT e gdewien ed. 05
@88 88w owe c¥astded § B8ons @b.
< [NH3(Q)12 o.
" W] H2@F gLInE ¢f) & (05)

IL qon 5880 tgmn 450 °C 2 cSedomas g1 BO oo emn®8 80 «@pfommad
€20 02dm e BEIGH q¢ud (SOm.

cSeddes o 80 c@plomdd edas mcs &8 €9 (05). senlns Bema
cdned exned.

[II. oo I8 23ed BEad uie ndxix.

cBeddns g8 80 928 sv vy y88w e0wds e (03). s8FwD JoF
38w (03) 28 & wsines Bded 8¢ @O (04).

S(b): 60 marks

—]
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Soes ecanas.

§ oo Do egobne®sigd

(€) (i) 2@l ¢Bum ‘©@imn Dy’ gbd ¢=$Dxm.

3o ¢OID B DS @y | atm (100 kPa) BOmed § ¢ds 68 Hidee oo
cOnBnd ¢ 80 e®d | atm (100 kPa) 8 & »0» 80 cdeardond. 05)

]
¢0ed eomndn Hede BOme 1 atm (100 kPa) BO»wO 81 02 c¥easidnd.

(i) e0@dd CClL(]) 8 m0medt co8m ©8plambda Buslm.

CCl (D) = cCl(g) e®d  CCl(g) = CCl,(D) (05)
(iii) AHeq y =-95 K mol™,  AHL = ~128 kI mol™!
AS¢ayg =309 JK™ mol™, ATy o) =214 K™ mol™! @9 € quo.
CCL(1) 8 £0®m5 D00mxs O@BTXS DSBIm,
(02+02+01)

AHE,, = —95 — (—128) = 33 kJ mol~!

ASEm = 309 —214 =95 JK~1mol~' = 95 x 102 kJ K~2 mol~1 (02+02+01)
AG® = AH® — TAS® ooBmecs,
208» gdeded & AG® =0 .. AH® — TAS®; 08. Ty 0z DS, (05)
(-] -1
=Ad ge S, = 347K =74°C (02+02+01)

T, = = =
b ™ as® T 95x10-3 kJ K-1 mol-1

5(c): 30 marks
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gwomoqe_ouooom

00D : ewIln B goBOas .

6. (a) 25°C& 2NO(g) + Cl,(g) —> 2NOCI(g) 588w® scouis.

25 °C 2 qun gB8w@d g 8g Bdn @¢ g:®um-e00 cBdsgian ghée cud (B a1>-
[NO(g)], &=» [CL(®)], o2 BEeOE=S NO(g) o Cl,(g) 8 asd®um eozice @d.

~
oBteeic | [NO(g)],/mol dm™ | [Cly(g)],/mol dm® | =2 ilf ®) /mot dm™* 5!
1 0.25 0.50 0.75
2 0.25 1.00 3.00
3 0.50 2.00 24.00
(i) o580 g0 edndeed gfeds o3 o= Bednwd ad0d gB8wed ebnw gm0 S=
Boxim.
2NO(g) + Cl,(g) = 2NOCl(g)
- ,“AINo(g)] | -AlCL(9)] |, A[NOCI(g)]
e AL AL NS 7.7 02x3)

(ii) NO(g) @ » Cl(g) © swedd3ed gB5w0edS evg 8€00€: a o b = ebo Bumes k 8!
oB5c® egm ebe gmoanw/Bole Eusim.

8gm0 = k[NO(9)]°[CL(9)]° (04)
(i) 8 © b8 goces sw §BFed «lglis cog © Hn nods.
wleen 1 &0 2 g
k(0.25)%(0.50)% = 0.75 (1) (04)
k(0.25)%(1.00)® = 3.00 2 (09)
55 %(0.25)%(0.50)? _ 075 (04)
(2)  Kk(025)%(1.00)> 300
ORI 4
ewd [NO(g)] Buw 8. [Cly(9)] ecaes ne 80, ebow 4 pescs ©d.
€8 eeg b=2
oBeen 2 e 3 esemn;
k(0.50)%(2.00)° = 24.00 3) (04)
k(0.25)%(0.50)® = 3.00 (2)
@ * Mokt~ 1 ! o4
2)%(2)*=8= (2)@*?
(a+2)=3: a=1 (04)
e0dn eoe =(2+1) =3 (04

02 - Sz Bemd (CRE §o@ 0de0da)| gom.n, (C.00€) Boooa - 2025 |gdedl tealdm Res e



§ombomoctoedelgp =~ 00 000000000000 —— i GwomecomaB.
(iv) 25 °C 2 8820008 edo Buoxs k veamne oI,
Bem0 = k[NO(g)][Cl,(9)]? (04)
l ve§ olmsess g |
k(0.25)(0.50)% = 0.75 (04)
k =12 dm®mol™?s™? (04+01) |

(v) 25 °C 2 NO(g) oo Cly(8) 8 0@ wozices BEeO823 0.50 e 0.10 mol dm™ &x 80 Cly(g)
D130 DWW RIS WHSHI.

-A[Cl2(9)]
At

=12 x (0.50)(0.10)2 = 0.06 mol dm=3 s~! (02+01)

Cl;(g) ©1980® Bgmd =

(vi) 25 °C 2 Cl,(g) 21000 @80w 4.5 mol dm™ 57! Oz 82 25 °C & NOCI(g) sreg» 0dow 0w 1
DO5ID. s

NOCI(g) e3:8=® Bgrnd = LN‘::T'(‘Q]-

@@ yBBw=ed; 2 mol NOCI(g) = 1 mol Cly(g)

A[NOCl(g)] _ —A[Cl(9)]
2 At A
AINOCU(g)] _ 2A[Cl(9)]
At s )
=2%X45 =9.0moldm™3s"1 (04+01)

(vii) 25 °C2NO(g) es» Cly(g) 8 g0®tom exnziges BEeOE: 0.20 es 0,30 mol dm™ 020 82 NOCI(g)
o1e¢m 00w DG DIBIH.

2883008 e®nw = 12 X (0.20)(0.30)? = 0.216 mol dm™3 51 (02+01+01)
NOCI(g) :2e® e®vws = 2 X 0.216 = 0.432 mol dm=3 -1 (02+01+01)

6(a): cae 75
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o Do oqobme®sig® coen ecs,

(5) Cu 8 »88= q0cw 899 gBGxe0g N e 0 ¢ da-¢fic Do eed. 33°C § ¢,
oBbeeicn? ey 030 150 cm® dgmes ped dmn mdosimn Gl 3008 BOme o oy
8805823 831.4 mm Hg oo 0.300 g Bo. ey 093008 €5B8n S0sida neims »c &8 Tesocy
BYO 65D, emped condon/cendena agpxsl odsim. (1 mmHg =1333 Pa,N = 14,0 =

£330 s8pbies 01888 ecnd,; i

PV =nRT = = RT (054
m
_ dRT ; _ 030gdm~3 _ -3
M= 5 d:density of the gas = T Vi T 2gdm
_ dRT _ 20x10®gm™3x8314 JK~1mol™* x306 K _ -1
o=sg= 831.4 x133 Pa it bk (eF5
(gredma e 05 8o e 05)
.. ©g® NO; 8. : (

6(b): cnes

(c) 2 318 c¥ms8oen? Om 01 2@ A 0 B wd» e ne 8EeOESS =.qdd dce o 3.0 mol d
FBediE dBw 106 & 88 gh.g @b.

(i) A © B9¢ a8e@ 18 D8 8o
(ii) A 0 B G ¢Deq 18 D
oy ¢=HO8s soesims DD,

i. ¢0eBed EnBO midded wdc JRBedIE e e, (05) SReedE ¢ eaecs Bad

80xxs e300 EEwd O gf) 8. (05)
ii. d8eedid cdemed ddo 8Hmw gf) ND, 8 DLIBS B.@dd SCeD DD Bd

6(c): ce

(d) & B cE GO Do mmarn RE C 20 D ¢b 8g B8e@x3 8pbies (0.8 ¢ Sgencss
cE. 2098 cdesdec? C v D 8 Swo BOx BEeHE P oo Py & god C o0 D 8 comedd &

80x BEeOES B oo Ry oO. ¢b newsews C o D 8 ocwwnst 8800 X on X, &
(i) @®@® cdecioed? C 8 wedfs Do 80m-tuwmme Lgwe ymans Dydosis Ddxi=.

088G Bus®s0 amd P = P2 X;
¢0red Dide BOmed efd® (Lmmw)C= PQ—P; = P — P{ X¢

= P(1~ X¢) = P¢(Xp)

o—
" enetss H1ds 802 ¢Rd® (i) C = % = Xp

-
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o B o) ) gy _ Goen eddnes.

. (@)

T ey

(ii) 25°C ¢ g 900 g =3 e B8medid 1.0 mol = §o 88 g0@ma e 2. &8
I. medss Hdo BOm-vimmo (mm Hg)
II. D¥es BOma (mm Hg)
OGBS DB,
25 °C € scend soamdn s 80xxs 24 mm Hged. (H=1,0 = 16)
25 °C 2 JRuediEOR temtdn Hido BOms eu88c mB 5sd n) eb.

P2- Pe = = np = 1 =3 l 2
L = Xp= R = s = 5 = 002 (02+03)
IL. 2oFe = 002 :Pc=2352mmHyg (02+02+01)
6(d): cmem 25

0 : @IS HESO gdan .

25 °Ce€ 3Cu*(aq) + Au’*(aq) — 3Cu?*(aq) + Au(s) 588wt Bens doxsBin :B8e gdrseHks
888 cg vuvs Bednd ndm Beyd dexeSin enlss exbnom . 002 enlsw, Andan ¢iB
1.0 mol dm™ Au(NO,),(aq) g0 eicm BARD c4 Au(s) gecmedite o cOnd 3nden o} o8eom
1.0 mol dm™ &z CuNO,(ag) e» Cu(NO,),(aq) g0 ne BED a8 Pi(s) gecseginess
=058n ©0. 000 glid-emde e¢m mamadn KNO,(2aq) 00 eulsl godm cg cha-etdndlsl so
008385 0B S g1>.

25°ce E;“_u(’qwus) =150V o ECuz"(nq)/Cn"(aq) =0.16 V o5.
() e@® Beyst denedin endsecs ¢ 8oV §§55.

(05)

C (05)

coe otnd Pi(s)

(05)

e®u ¢g v MBS, 9B @¢® 0 oot R JEHD DIBB.

(i) @®® Beps Senciim emieecs gremite w» memide vgmeon 860 gpe gBd g8fw
Basim.

mremI0o: Aulay| At * half —reaction : Aufy, +3e = A, (02+03)

areod0e: Cubty| Culy :half —reaction : Cufyq - Culagy + € (02+03)

02 -

doam Bexod (Ca| §o@ M@)I@m.a(owg)bmm-mlwudmo@amqune 34

b Y 3

o

!
1
]
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§ Como Bmw ogoXioe®sigd 2 = BN

(i) e®® Beas ceehn enisend Om 8O M §Q VEOI.

0 gge : Augyy| Aug) (Au electrode) (
165 g9 Culy| Cu(ag) (Pt electrode) (

(iv) 25°C2 Eg omoe adsts.

0., = 0_ o 0 — 0 0
Eceu - ER EL ®»] ECathOdE Eanod (Ch0%] EAu?;q)

— EQ 2+ +
| Augsy Uigqy| Cuiaqg,

=(1.5-0.16)V =134V (02+02

(v) e®@ emdes oumds 8o Pt(s) gecsediDecs e 5ids O @9 ¢ af) @9 ¢, Ol @z
©ded B0 51 3E nstm.

cOmed ened. Pi(s) 588w emdd eo Cu(s) emneied. (04+03

(vi) emdsc Bnzon B8O eed ov vy Au(s)-gbd exnlsecs g.q O cofin Bedecs’ =X

DOBIB).
,@56 2 Au:(;;q) and No;(aq) (0 l+{
og © AuQy, NO3uq) andKég (01+01-H

(vii) 25 °C 2 8855 30 endve Swsien § op Au(s) gecmedide 8o Au(s) 0.197 g =3 =>1=
8c.
I olos § Au 98¢ ©:am0 06N 555, (Au = 197 g mol™)

e Au(s) 98C =F7‘"§%l7;‘1_—1 =1.0 x 1073 mol 04+

II. 888 30 f ne enisn vdw OO ng 0D Suend 87 39 condoma GBS
HH® (MA) verxs DB,

6o, =1 (
t

_ 1.0x1073 x 3 x96500
30 x60

e Hens ece 005 0.0 0wl tesnus ©dm ©nd vesma =S
cReE 05 ggame »

=161 mA or0.161 A (04

7(a): cqj

— 3
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8 com Bww ecoXimedsind Soon edadnad.

(b) () A,B,C,D o E coon teewio ed. $00 qddmBs &588as a1o.

L. ovn 2 g8 ci8¢n005 giy Bede endcinB8yl, 000 wwn toewlnesis On® t1o
¢t end O glsim.

Na*, Cu*, Cu®*, Br, NH,

A : oy om0 Bom Bbe o4 O 01 ©EID ANOBHS om & qim. 68
Bl quned ~1 » sedlosos qo.
B : 8@l gunwd Bow v e¢md teom B g1, B8 48x (0 eund AgNO,(aq)

e g 80, enzlg NH,OH 8 605 ¢ ov o8 godedsnd el

CooD :CxD8 200 gecdswsd goq ¢0. 0gd, C 8 obbea qumncd -2 »
aediveacs B and, D 8 68 gumwd -3 » pedlomes g,

E P ocde qumd o Bom o cdad oo & gim. 88s ¢0med?, E
go» ez @8,

g : @ wBlem gumun, Bom B8uus ton § 6 ecly gumes qo. ’

A:  Na[CuBr3(NHa)3) (10)

B:  [CuBr(NHs)s|Br (10) 2
C:  Na[CuBrs(NHa)2] or Naz[CuBr3(NHas)s] (10)
D:  Nas[CuBra(NHs)2] or Nas[CuBrs(NHs)] (10)
E:  [Cu(NHa)e]Br (10) z

II. E 8 IUPAC 3@ eg¢n.

hexaamminecopper(l) bromide (05)

7(b) (i) : o 53

—
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(ii) X 9 Y d-eczed M(II) 58 ecly goman wlbe qun 6.
90 e ePORTIDIC BB gui>.
X : 98853083185 cdess M(1]) © woem B g,
Y : 8853084183 9 H,0, M(I1) © seom B g,
X 0 Y 8 9z g9 G, o8 00 qfsts.
g : @ edbe genen, Bov 88oud scon § 633 ecly gumas ao.
¢ 68830849538 B0 NH,—CH,—CH,—NH, 8.
0 288530831853 N 0o®igg e¢enst® M(Il) © econ .
® £y uoers OBRS08M®S Bowen 858 e ‘en’ ©8n Dosm.

X: [M(en)]**

— —!2+ — ..24-

H2 HZ

Y:

2" gl

[M(en)2(OHa2)2J**

or

E\/N o
L &/\ﬁ A

:

— -2+ = -2+

nz
H,0
\/

H,0
X AT
Hzo/M\ﬁ2 Hzo/ M\/

L or L -

@005 Qe VA EOPOD wwLegd AT eC ¢ BAL®D BE V™.
05x4=

Lv(b): o’
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A =

T T

e RSEEN

C emdm — GO0
gen eComd v BERT suwsin. (0o ¢ gdnwd @ 150 nds cred.)

8. (a) 2-Methylpropanamide gud®wm evocins ece wln 08 § weewlos o128 o gd8m
=Sdas oo & .

i
CH,CHCONH,
2-methylpropanamide

0 o0 2
g88=01 |, oB8w02 . obfeed .

g88w0 4

CH

CH, CH CH—N—Q

P, Q 2o R sceninn8 D0 180058 v 588w 1 - 4 &g gieg) 5820 € 918 ci8&nedss
0 emidew BBe®, gum & 418 y85w 83endn e8gbie noXH.

oBmcD EIBHRD:
LiAIH /88 815, NaNO,, gy HCI, 88889 Seiecternie®d (PCC), CgHNH,

CH, 1. LIAH/B:g 35 10 NaNo, Ha
CHyCHCONH, 5 e CHSCHOHaNH, mCH3CHCHZOH
s J P L " J
® ©® |
(19 PcC
CH3CHCH N—@ Sy Chero
;W—_J R

=880 - 1 ©gp 8 850 63w 0 B 8 & cryens ¢f DO

02 - Gz Bend (CRE §0® 080:dw)| g.om.a. (C.ooe) Boxoa - 2025 |gOe ceaddm ines e 38
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-] Boxm wcotmed 2 S Qumodhuﬂ:

8(a) gdme g BmEs BEnd

oom. HCV 03888 CH
CHs ons CH, . LIAHY B8 825 s P
— - L 2
CHyCHCONH, 1 NOfmem HCI °H3C:C°2\ 2. oo HCI j i
\ J Y
@ | pec
GH3 -CgHsNH, CHs
CHaCHCH=N <«—— CH4CHCHO
S \_W———J R

8(a): cea 3

uB8w) - 2 8 Bug 850 et ©F exndB 8 o cres ¢f DSBID.

(b) 2-Methyl-2-butene =» HBr god 8¢b» g88wmd eonsim.
(i) o®® 385wedE &80 g0 ;B ¢ e¢ens Daw g,

CEHE ©210¢> O ¢ ¥,

Br Br

|
CHyCHCHCH,4 CH3CH,CCHy 2
: CH;

CHj 82

(i) B8 Bbos ugusl 5d8x wy B88wmed uriges ez, e 3¢ egons’ RO g
3co Dr¥ex’8 10188 »osim.

e®c oRSeIBED PBE® 88w O e5d eI VoD 8¢ <

e®82 ©210¢» DN e Drles’
+ +
CH3CH(|:HCH3 CH3CH,CCH3
CH, CH, ¥

(A) et (B)

B 0z 288 medmwnos Bs3 oo Ad Den 08 8. 28zl IBFwo!

B 200211013 HGm) 8¢ 8.
+ ‘

0B v Scw OFies:

Blr \
CH3CH,CCH; @ l

CH, ‘

8(b): CRE 3@
|
|

e

39
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8 oo ! _ﬁmw s oo eddmes,

(¢) Bemid s 71803 a8cn um wwesis 6¢m censim.
(i) e®® woewio eqoms! OO @B Osfed REHE vgs! noxts.

(i) 0
CH,C
"OH
(ii) &3 &xf evoesdnes e3g00 BBw ©1DseU? BB BOPYBHOEH egE denuBn ednde Busl.
OH

(ii © + HO0 <~—= @ + H0

1 O 0 +
' CH3C\'O + HO0 <—== CH;’. + Hs0
" oH o

AT

(iii) g (ii) BE€pedS B ;8, ™AB® Cexsfin Sedensid @yasin Oan efsin.

(iii) & 5
1 BHE <>  CHC{,
*"oH “OH
0 o
CH5C _ <>  CH,C
3 \0 3 \O
+
OH OH

®

-

- 8-

Q-0
& 000

®

~0
<

m.mm(mgwoamac)lqmn.(c.mm-m|qommmzwﬂne 40

el ol ae




B o Do oqoobme®aind Sy SR

(iv) e®sgso Og» ecnds, quo (i) ended Bed BEas g8 55D,

eleaiombe €8x giBecdd gimemed m Bem=e8d giznaened BSIEDC =
(Stabilization) 8800853 4835 4dcw v Bemid 8 &88msmud D& 8. e
c¥90 Dfest aB83S adcs » Bemid 8 wdyyss DE»de 68 ernd, Tk
oo O¢ @rudn Dpwde edinea Betimus en®B8ec. 02)

e@uuSomds 98 ¢808 g®cwd wedmed ¢i8edd gumed H0BmT S
Be»E0c0 medmed Beraldn gionumed 8Mhi3mndesd De 518@. (08)

c®ud odnd Oz, §18eld gune dHBndwmedld 8 it mediceame S23E8k
©8681&5 ¢S @n Becmon B and, (05) RemnSeld gionened e giedic«
Bed0m Dexs RSBE e O © 103@0n deed (IB85530C0 Dt BSq

-
)

2o 88) DD BGDreg @ou. (05) 0@ B, e833 ¢®ce Bomid D2 £
¢®8» @D,

8(c): cnes
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