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Department of Examinations — Sri Lanka
&.669.6.(6.66¢)B®man/G.C.E. (A/L) - 2025

Sens 480 | 0y D800 | sesocsz Dew®
Subject No Subject
end) 8c® s59=3)8m/Marking Scheme
I sme/Paper I
=l 88ade oS B88nde g B8nde =l B88ade =] 88ade
otDm EotDa ot® God®d Go®d Eotdd oD oD@ Golded §otded
Question | Answer | Question | Answer | Question | Answer | Question | Answer | Question | Answer
No. No. No. No. No. No. No. No. No. No.
(1) 8 .2 . 1. ___5____ 21. A . 31 ---41--- 411. L -
; 4 5 1 2 1
02. ==t 12, - [[EEEeEE 22, | ------- 32. | ------- 42, |TSeeeee-
1 4 3 5 4
03. SE=s==er 1S [ - - 230N e 33. | ------- 430 [N=oss -
¥ | e 2§ SR Ervey zSSives .
2 4 5 2 4
05, | ------- B, | —mmmeeo 2, | "= 35, | -e====- 45, | --—----
3 1 5 5 3
06. |[------- B’ | ------- 26. | "~ 36, | Es=mewg 46. | ——---=-
5
07. —--5-—-- 17. ---3~--— 27. -2 37. | -===--- 47. naBane
2 4 3 All 1
08, |------- B | ------- 8. | ¥FE==E 38, | =~===7 48.. | TS
5 4 2 1 3
09, | =meeem- 9 | ~-———--- 29, | 77777 39. || mmmees 49, | ~T°TT
2 3 3
10. ---5-—-- 20. -~~4——-- 30. | TTTTTTT 40, | =77 50. | ~°°77°7

@ Becd® coeced/Special Instructions:

DS BBO®O gngy 01 B3/ 01 Mark for each question
8O @wpgn/Total Marks 01 X 50 = 50
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A 600 - Dgenm OO _
B BN 608 snede BErno tuasix. (85 on gEne e Huels e yores 100 5.)

1. (g) oo eagwsd e 00D ¢ DD aEDs ¢ ¢ A0 B 98 8n wewsl BoEm. ey gDy aLm.
(i) ec» e cowbum gecdedin god B9, 60 comdied 8og®
2uI8nde pecedin aisind 88 wSmd, nH »HO Bedy emud,
8¢, emed, £iBh

(i) Beouso® gom n s 1082 v 18sledn scOIGD W8, -
@M n=41=1(1) n=4 [=0 (III) n=3 [=2, 383 O 8 05

’ g v B
BEeoeo (M) < (II) < (I) e m@s vywo. e e
(i) SOF, geied gecnedin god 8xd8s ©0bndy B8t . cpcam)s .....
(iv) Li 8 ocdm» guBmden adBo Be 8 08 gowd 88 g ©.
A s
(V) SEetnd gecedin cAimBed arffo we gows. o
(vi) Be, C, 8i e 8w 50@1egOE ©6@rgim gdoesl C < Be < S < Siom Bt
88eBED BB S, o LWE
(vii) CH,NH,; 8 moescmoes CHF 8 08 ¢owsd 8 &8 . _won
(viif) A1*, 0%, F oo 878 guds gdowss §7 > F > 07> A" an e

BEe0e0 aR ¢b. . A
(04 x 8= cmey 32)

1(a): cnea 32

(6) (i) CISO,F 4450 escor OISO BEwm wil ghed S155-98 Opve gl

ae
e

n—0

:c)

(cmeg 06)

(i) gom (i) 8 a8 et Dyved SOG BE8Hde D8N egsi.

S . +Bor+Vl

oum (i) 8 cBed Oxpw BO108 »HB v@end (ii) ©cpr CRe CA e¢Eim.

(caea 02)
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(iii) HN,O, goma tews £G8 gl Sul-g0 Oxpees som ¢S50 g1, 008 gumo g mOs
cB B13-980 Dy (@yusn O1Y) ecod 48535, & 8 DxHwd thethisd 88 885 98»
¢t & O OxHeas HHBmis (B0 BB, gENB o5 gl BB ece Drw wdst Buws

Looialota

ity
w O g
A e
0

l.e L] !I@

: © 0 e o:

@/9. .e @%u .. ®/Oo

a8 308 g8 308

(Ogvs ce 02) + (E0B8mds e 01)
(e 06)

(iv) von tsewsl b Ba-98 Dpe ww 8 odad nim c¢ tiBde w»® ndevm & ¢i8
DQO wdylies wosim.

=:1%—I'~'I=;?I=.I'~‘I——§~H FesN'— N*—N*—~N*—H
N' N N’ N*
1. [ scenes® 000 VSEPR goc eodinad T3 5 3 4
I1. | sc@eip) 020 gepmedis qod SndBe gmmsg—:mm etifia 1@@:5(2:@36 Sqdalo
111, | ©50@9¢5© D w8l @{';’:3:’ obde @‘?iﬁ:" ’xﬁz’
TV, | ©0@ered ulmdens sp* sp sp? sp?

(01 x 16 = cpeg 16)

0 oemides (v) 80 (viil), gom (iv) emdend e g Bd 85-90 D5ne On wem® ed. ot
ecad 889 (iv) em0etsd #mcade @b,

(v) oo ¢rdedsn So@rg o4 gnd 0 A 6200 B D oi@ran/gne mustn

WEBENOBIBY.

L ON'—F NS, F oL 2Rorsel
L N'—N2 N'eoornSP i, S LA
OL NEoN?  NPereere e eerereeseesenen NP e3P,
IV, N —N* NP 5P, T AT
R B P e B niienriaie - T Ae——

(01 x 10 = czpeq 10)
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(Vi) som qieds 80016 egm gnd 1 AL €0 ewd OB BoIgD BB ngEsIm.
L N'—N? N'ewiZPoiiiciens NE+ivernn. 2. serereessens

(01 X 4 = cryes 4)

(vii) N*, N2, N? e N* 06@eq 000 asiom @m&a’o@@ el aoas’ eens) mosim.

N 18T, 180741 118°42 o, 104°41

(01 X 4 = cxpeq 4)

(viii) N, N2, N? et N 00045 Sooed 8o eneimnd Oidm BEe0ed emesis.

-------------

(Cne 4)
1(b): cme 52

(¢) (i) own crfedmed nsidm §iObmEd gosl Oz §Eednen go® gudnde afed (IE,) 80
gz gudnde estds o, IE~1E, (ki/mol 853) e®.

| IE-i iEz i IE, IE, | IE, IEg
1012 1903 2910 4956 6248 22230
Bcedse vgIeem, 08 gecsedin Bmmes Budln.
. v
I. §cedne P '
o ls2 252 2p 352 3p @)
IE SR MRS b ceinrrias sussmensarmnsaninseunsminesnsye

(i) AX; o2 goo B ggdn A—X 0 A0 vos . 688 A ow X §eeduda toerdn
Hoyoens wdm end A @0p 80@ierd 8.
B8e 9B geaam v10s 0 085 ey O O MO0 coudeaas o688 (aes gy gdes
e8) vom O wdylies woxsim.

g o0 EQIOOTD
L AX, gi¥c 8@ 8800y 8d@da BrFs/CIFs/IFs
IL AX, 8558 5 BB ¢B 8080 PCls/PFs

(03 x 4 = e 12)
1(c): c=e 16
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2. (a) (i) A deend s gy tB wiewnion, 9o 4:2:3 gnumens! g1 §ccds noyds! (o®reis
dnsiie D100 BEedeD) wdxibn 08, i Ol BEedsend BoBigs P0G 200 DM
a8 00, 823 Gechs egms g8 B9ed p-erindd gurt 6. A O 86688, o deus
oce, qdbes, Be exndn, coBs, obBo Dyows &8 Brc@igs Dy 80ed. A suewnds
deews’ b o8,

A BEBOOBIBY. ..., NH4N 03 ....... S— —

(i) B ¢ deenB ¢os gy o swclosS. de A8 Sccds nemsld woxbn of. 0O
8ceon 4:2:2 gamomens’ g (20@rgpm dasive @05 BEeded). B i 8888, abtiem,
osides en@8, ¢dn v Beds eulfon g8 ©® (Sucdign Digds Boeb. 68
Dogg®, 588, ¢ D 28 Grdvess A ©5) Gred. '

B wemiosis. . NH4N02 W T O N

(iii) C gg o118 gudis w-eniosS. oo 8:2:4:1 sxeimewsl ¢ gecds vnods (vo@igs
dnn 01005 BEe0eR) ®u5idn ¢b. 0 & Gretnend so@igrn n®me 200 O
a8 0. B Geeds povd A 99 B o5 ecenBO gl o8, C o 88088, gac oxives
18, qBlies, wed®m X Digd v goe ¢Ocus wmed. C 8 d8o pdeund BaCl,(ag) &
mg 80, maye HCI 8 goibn gg cwod gdfedons cred.

C wgeost, . (NHa)2S04 T

(iv) D g¢ w08 godn teedioed. ©¢ 8:1:2:3 gremews’ 18 8ecds vndBs (d@ieggs
dosios B0 BEeDEd) wositn 8. 85 s novs A, B m C meowio nesB®
88 @0. D o BBe8E, C1e0m OGO8S ecs ecw, X Higd © 15 2a0 Biow ©5iom
50 Do @ed.

D 0em00235). ..t S .

V) E gdc ¢9ceS. 6w A w0 B8 fecordfule «@xbn od. g 3i1:] gpomess’ g
(ec@gn thosito 01802 Bgeded emeb). E uac 9u8mdnaes. E Bdugmes sews X
08D &8,

E wesvwosis. . HN03 ...... Tomppe————

(2(a) 08 x 5 = cxpeq 40)

(b) oo (a) B2 wgzmmsf A,B,C 20 D o8 86608 8con 5 ecmn i StnaSim e8mden Bzl

A NHNOs(s) 4, N20(g) +2H,0(g) -

g NHaNOx(s) A» N2(g) + 2H20(g)

VYA 4 S SRR £ e BRI SRR AT e R A e e R e S e YRS S S ER A e SR RN EA R e

-------------------------------------------------------------------------------------------------------

(N H4)2C03(s) .A+ 2N Hg(g) + COz(g) + H20(g)

................................................................ i e R R e R I A

(2(b) 08 X 4 = cxpeq 32)

e SO gdas mym. A gdan mo.

02 - Sz Bgued (e Eo® odwda)| g.em.e. (C.oog) Bmns - 2025 |4bexd werlds gres ne 18
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B8 com Bwiw eqeibine®zind

(c) (i) oo (a) emOet! esncnd; 8m ¢md®d X weesis, (4)
X =NHs

D A R T B I O S S i N N e S N R S PP S RN SR R S S S ST R S R

() X ©08m om0, gom (a)V) @206t veonosd E Sdugme 8868 §widBe m® moxsis.
De3DED FcodBw (4)

B B R T B T S R P I P S Y

(iil) pum SuidBo tgms $8n B gems §cDBE/48LOs tews oL,
02 (Doma)+ H2O | (4)

B R I T el R T S e TR e S R S

(iv) I &8go Cl(g) 00 X gBfwm me 80 o oces ecs Y woewlos thed,
e®@® gBH@O tgwr HEH Tewsin edndeic Baxlm.
3Clg) + NHa(g) ——»  3HCI(g) + NCIs(l) ()

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

IL Y dee 000 988w weg 80 dew Beddudess (disinfect) oo widn» me o
woowiows eied Y dew ¢80 gifwd wew B dwudn wdndes Gurds.

NCI3(I) + 3H,0 ———  NHj(g) + 3HOCl(aq) (4)

-------------------------------------------------------------------------------------------------------------

[ o1 1. SRR~ 5~ DA ST e o B D

e®]d
8900 - X, eovedct 98mide ned lens 86
Reexsencs - QO e ens emnd dbenc
(2(c) cae 28)

200D ¢ eweBn g0 wews 880 gmsdes ©.
0OpBom seesme = Bod yB8w9 wgw gdas ed.

3. (@) HX(aq) wz 25°C & pK, = 4 0m g 480cas.
(1) &8 groeveme HX(aq)8 gudmiens wew wdndens Boslm.
HX(aq) + H20(1) = H30"(aq) + X (aq)

@3

HX(aq) = H'(aq) + X'(aq)
(5)

ng - Jeam Bemd (G 8e® o8:0dw)| g.om.e. (c.oog) Bmoa - 2025 |gbes eaeaidn gres me 19
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(ii) gum (i) 8 sopBmm Bans 8¢ Ymenw Swsim.

B, e [H30%(aq)][X~(aq)]
" [HX3(aq)]

®®3

i, s [H'(aq)][X~(aq)]
a [HX(aq)] (05)

(iii) ¢deston 25 °C &, 0.01 mol dm™ HX(aq) goeman pH veme odsis.

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

800®w®2 €3053¢eH 0.01 0 0 mol dm?
£30253¢ €5 @DBE -X x x  moldm?
@8 e0xsieen 0.01 -x x x  moldm?
(02+01)
_ —4 N ¥
Ka=10 x107 = = ~ 2 (02+02+02)
%4 = 1.0 peid78
x = [H;0%(aq)] = 1.0 x10™® moldm™ (02+01)*
pH = —log [H30%(aq)] = 3 (05)*
* gum 8000 O BE HID.
8 BEno
Ka=gBcgq [-pK.] = g8cs -4
=1x 10 mol dm™ (02)
HX(aq) + H,0(l) = H30%(aq) + X~ (aq)

&oc®wr> eoxigen C(1-a) Ca Co mol dm? (03)
[Hig)? = Ko % [HXoq]  [Hig) = \}Ka X [HXqq] (02)
[Hip) = Y1x107%%0.01 (02)
[Hl.p) = 1% 1073 mol dm™3 (02+01)
pH = —log [H30%(aq)] = —log 1x 1073 = (05)

ev°e2| - dennwm Besod (Grpes 860 o8wido)| gom.e. (¢.oog) Bwine - 2025 |gdasl scealds gupes »e 20
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(iv) edessow 25 °C € 0.02 mol dm™ NaOH(aq) gdeacBz3 10.00 cm?® 880028 0.01 mol dm3
HX(aq) ¢ioesod 25.00 om® 20 Swmn 2o c&

L. credn cdmend wd8m dennSn Bede Bamm,

HX(aq), H30%(aq),X"(aq),0H" (aq), Na*(aq) and (H,0(1)) (1 x 05)
I. 2®® dbned b emged nguidy casles RPN e ¢?

e300 GIDencs (03)

IIl: e8® gvesewd pH wemno B8O wewm gmemns Gasim.

i [x~(aq)]
pH = pK, + log (-2%0) (05)

V. @@ gbenews pH DG mdsfm (1-10 esgeo op oo’ oo 2 /).
€5601500 1 (2| 3[4 |5 |6 |718]9.110
o goc | 0.00| 0.30| 0.48 |0.60 | 0.70 | 0.78 | 0.85 | 0.90 095 [ 1.00]

HX(aq) + NaOH(aq) @ — NaX(aq)+ H,0() (03)
@®d
HX(aq) + OH™ (aq) — X (aq) + H,0(D)
0B B 0.01x25x 1073 0.02 x 10 x 1073
986 ®8c  (0.01x25x1073-0.02 x 10 x 1073) (i} 0.02 x 10 x 1073 (02)
esoxSe gacs(mol dm) 0.05335 0.2035 (01+01+01)

Substituting in pH = pK, + log ([[fm((i‘;))]])
0.20/35
pH = 4 + log (——0_05';3 ®) =4+1log(4) =4+ 0.6 =46 (03+02)

Ka gmeame ©18newnsl oamns 8¢ »€ ¢ CRGE J5me ndxsim.

e\;gl Cesoazn Beod) (Crpeg 8e® 58o0Tm) | e (~ene) Brane - 2025 |gDeoss - . ' 21
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V. pH=4.00 gd s cahorB® semo 0.01 mol dm HX(aq) ¢®esem 100.00 cm® e®w
8g 8880 ¢dms 0.02 mol dm NaOH(aq) gieicn 08818 ommne mdsim,

9@»s 0.02 mol dm™ NaOH ©8@® : V cm®

X~ (aq)
pH=4 8= 4 = 4 + log ([[—H-J?E%i)]])

B@NY _ g, K@D _ 1. rye (o] =
lo‘g({HX(aq)]) =05 Txao = b X (@] = [HX(aq)] (04)

0.01x100x10~3 — 0.02xVx10™3 o
[HX(ag)] = {22 A ) mol dm™3 (02+01)
— 0.02xVx10~3 _
[X~(aq)] = ——-—((100 +"V)"x 10_3 mol dm™3 (02+01)

(0.01x100x1073 - 0.02x¥x1073) _ ( 0.02x¥Vx1073)

(100 + V)x10-3 T (100 + V)x10-3 s
(0.01x100x 1073 — 0.02x¥Vx1073)= 0.02xV x 1073
(1.0 — 0.02V) =0.02V
V =25cm?
' (04+01)
8mce 8€xnoa:
pH=4=pKa 05)
00 bl @mm CEeBE ¥ 881 @d. (03)
NaOH 8 enzfgencs 8 ensigencs HX 0@ eeqenas d. (03)
0@ creved & HX 8@, NaOH ©8&edss gbdns @8. (03)
0@ Sex bl Ommn cmesed HX =680
 volume of NaOH = 25 cm? (03)
3(a) cen 70
(b) 25°CE MgF,(s) Scowd 8 Duecss gidis o8 (K, = 6:4x 10 mol® dm?). 0.20 mol dnm NaF(aq)
g0emc 500,00 om® 8 w@pbiesewsl® (s D% c68® MgF,(s) 8nside vens mosts. MgF,(s)
Ong 880 ¢baend B ednd erdn 80 condons md=tn, (F =19, Mg=24)
MgF,(s) = Mg**(aq) + 2F~(aq) (04)
Kop = [Mg** (aq)][F~ (aq)]? (04)
se®® NaF(ag) me MgF,(s) ¢®smdn oams me gn ©d.
IDeNOG § R BEHPT,
MgF,(s) = Mg**(aq) + 2F~(aq)
10802 e3053¢eH 0 0 0.20 mol dm’
ensieen edmes 0 s 2s
OB 23 s (2s +0.20) mol dm™ (04+01)
Kop =64 x107° =5 (0.20 + 25)? ~ 5(0.20)? 02)

02 - Cenem Bemd (Crpes 20® 88:du)| gem.es. (c.oug) Bmoas - 2025 |gdes el gnes ne 22
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s =16 x1077 mol dm™3 ' (04+01)

NaF 500 cm® ne &8s me 018 MgFa(s) ®g9¢ o500

1.6 X 10~7 x 0.5 = 8.0 X 10~ mol (04+01)

MgFs(s) st = 8.0 X 1078 x 62 = 4.96 x 106 g (04+01)
3(b) e 30

02 - Gz Beod (e Ze® odda)| gemun. (c.ovg) Bmoao - 2025 |¢dus wenidn ames ne 23
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4. {a) s B g g8 vdwde scmsin. 08,

® A wmy gem gme CH,, & o8efumi@mnns.

o D 8 gg» goe CH, 0, eb, 8o gme e@0ubmmde ¢508. D ¢8x Na,CO, ©ovo g8fu
we 89, CO, g5 ob.

o 18 g goo CH; ¢8. J g160i8mim AgNO, 600 dfedens o) of.

: p—— H*/K.Cr,0 PCI ,
HBr _ g oGokom . HAGO, o P g
euednieit
- NH,
H./Pt
O . - )

(i) A, B,C,D,E, F, G o J 8 Ozvast goe emg ne glsion.

(;.:Hg ?Ha
CH3CH,C=CH, CH3CH,CHCH,Br

N e B

5 -
CH;CH,CHCH,OH CH3;CH,CHCO,H

¢ T Do

e v el GHy
CH3CH,CHCOCI CH3;CH,CHCONH,

E | | ¥

GHy GHy
CH3;CH,CHCH34 | HC=C—-CHCHj3

G T ' J

cnen 06 x 8=48

eve:n - Ceonm Bemd (crpe 868 udmdu)| q.om.e. (c.oog) Bmos - 2025 |gdesd teaddm gryes ne 24
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e HgSO,/ sy H,80, 686 J 8w we 80 K thied. K o3 (01) BoodBal G 900 sBobmnsxs
BDE, B,
(i) geog o203 ne KB ogwe g K, G 900 c8obpme 888 wgm 08n mg »iB
G8maden/» @guim.

0
CHyCCHCH;@ Zn(Hg)/Conc. HCI
CH,
K
K EBmIcmIG

06 x 2 =cne 12
4(a) e 60]

(b) oom ¢t g BB wgw HBEw Bboe [BrBewbEn mmeno (Ay), eecsedBEn
guscme (A, BeBemiBEn gedna (Sy) ocsediBBa gedan (Sy) 90s 868 (E)] wo
G Sew Deeds spe ey ne Bosln.

?H3 Br Br
Br.
()| CH,CH=C—CH, 2 = CH3CH CCHy
‘ CH,
(if) | CH; CH, CHCH,CH; 855 AL,O, CH4CH=CHCH,CHs
‘ | W
OH maeses
HBr &
(iii) CH,CH,CH,OH — Sn CH3;CH,CH,Br
03 x 6 = ey 18
4(b) ceg 18

e voezl- Seczn Benbd (Crpes 2e® od20da)| g.em.e. (c.oog) Bona - 2025 |gdesl seaidn graes »e 25
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8 como Bwow e¢eilime®xind

(c) vom & g8 oB8wed8 gins dce LB 05us 48555, 000 gB5xeds walines Gusim.

C(CHg)3
BBEBs

@ +  (CHp,cCl AlCL @

wsimyeno!

(CH3)}:CCl  + AICl; ===  (CH3}sC  + AICI

® ®
@ —Q

©/+\ ; Oj( ALCI, ©/ "
(CH3)C —>» C(CH3)3 —>» + AICl3 + HCI
@ @

4(c) ceq 22

o elm - deoa Bemb (Cmeq 20® u8wide)| g.em.e. (c.cog) Bwmon - 2025 |gdes] vealdn gmes me 26
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8 Cotm Bmow e¢bine®sind

B emde — OBan ‘
e ecmnd cOes B8n0. snsln. (0 o gdnwed eney 150 B 6.

©0p® : eHISn 5O godans @d.

5. (a) Nz(g) 8 1.0 mol =5 ez Hy(g) 8 2.0 mol =3 =8 eliBms wdm g e 1.0 dm?® 0% cadd-t3e0am
szl ¢ 450 °C cdasited? 89 6 tun £0nBomnbed SehPd 9d win el
N,(g) + 3H,(g) == 2NH(g)
0OnEnmbdeds NH,(g) 8 1.0 mols ¢ a0 swimwslen &8
(i) 450 °C 2 esonBom sd0Bews §¢ Bome vemmne msm (450 °C 8 RT=6x 103 J mol™).

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

00O eoete 1o 2.0 0 mol dm

enede ot 0Ome -x -3x 2x mol dm

eOpEm eozy I-x 2-3x 10 mol dm’? (04+01)

©0nBn @0cs%ed€ NH3(g) 1.0 @gc am. ‘

. NH3(g): 8 08> eosieen 2x=1: x=0.5 mol dm” (01+01)

.. Bgemed @Bo ensicens 0.5 0.5 1.0 mol dm™ (02+01)

©0E® gdded Bgened 18 §o ®9c =2 mol

DggOc wltien w860 comEume »68=3: PV =nRT (03)
_ DRT _ 2mol x(6x10%3Jmol™") __ 7

P= o = T = 1.20 X 10° Pa (04+01)

(ii) 450°C & ws@nBom s¢aBed Ny(g), Hy(g) v NH,() 8 gén 80m sene ndsts.

P; = X; P ©:dmewsss, 02)
Pv,y = 5 X 1.20 x107Pa =3.0 x 10°Pa (03+01)
Piy, == % 120 X107 Pa =3.0 X 10° Pa (03+01)
Prityg == X 1.20 X 107 Pa = 6.0 X 10° Pa (03+01)

(e0d Doy = g PV = nRT ®i8maw)

(iil) 450 °C § o{Seul sdnBom Bonws K, okzwn ndzis.

Piin (6.0 x10° Pa) 2
Kp = X9 - ' =440 x 10713 pa~?
6 6 3
PNZ(g) PH2 ) (3.0 x10° Pa) (3.0 x10°Pa) :

(03+02+04+01)

eve?z - Ceaoem Bemd (e 2e® odmdu)| g.eme. (c.evg) Bmow - 2025 |§Dns seridn ames ne - 27
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8 Com Booo equiline®=ind

(iv) oo (iil) 8 caos K, goo wibnewst 450 °C & udoBecss esonSmm Sews K ., v
&4

ST,

Kp = Kc(RT)A" : An= -2 eBpews, (03+02)
Kc = Kp(RT)? = 4.40 x 10" Pa~2 (6 x 10° J mol™1)? (03)
Kc = 15.84 mol~2 dm® /15.84 x 10°® mol?m°®
Kc= 16 mol~2 dm®ews 1.6 x 10~ mol?m® (04+01)

(v) 450 °C € g o¢dBud Ar(g) 8 1.0 mol t dm me 80 Ny(g), Hy(g) op NH,(g) 8 ge8m
80w qoustB o K, goens 888 ¢0ndde 8¢ best »8 ¢y (Hos (vesvs BE®
gdan emeb).

& BOm e Kp 00med ezned. (03+02)

5(a): cxeg 60

(b) N,(g) + 3H,(g) = 2NH,(g) u88ed8 AH® oo AS® cdeadte son edng embn 50
concose Dosim.
(i) edoBed ceests OB g 80 NH,(g) 8 00nln wsiee O 1805 dcm® gedinoma
BoBH.

N,(g) +3H,(g) = 2NHz(g) Dig®w gew ©.@dx® afdx @185 uS8wed AS (- ve)

@d.
©®Ben (-TAS) Q» (+ ve) @d. (05)
AG® = AH® — TAS® es8mdencs ey 59, (05)

cEensidn 8 O 80 TAS 08 @d. -TAS gueg cEgansidnd s O @d.

. Qug cleasivect AGP 8 wiemmids gl 0 el O @d. (05)

. oug cdestens NH;(g) 8ced af d. (05)
Swce 88no 1

B8 w0® mssgas . ewd AH waen @b. (05)

oG D198wY gedbdw gmd (05) cdensids 8180 80 wE@pEma gueded e o
(05). ©® SBeso NH3(g) 2c¢0® g8 @O (05).

Bmce 8o 2
Qc 1830053 vwe 8¢ BEom vum. (05x4)

02 - deozn Bepad (e 2e® ©3mdv)| g.omu.e. (c.00g) Bmon - 2025 |4t sealdn grnes »e 28
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8 com Boow egrbine®mingd

(i) qum uBS@Dd wews AH® =90 kI mol™! & AS® =-200'J K~ 'mol ¢b.
'27’°C e® 527 °CE 588088 AG° gowst oeims S8e®xst gom (i) 8 98 8¢ me yedkmdma
SO D esuiOum,
AG® = AH® — TAS® cdeision gm0 onle®s’
27 °C (300 K) and 527 °C (800 K)

AGSyo x = —90 k] mol™* —300 K X (—200 K x 1073 kJ K~ mol™1)

AGSyo x = —30 k] mol™? (02+02+01)

AGSx = —90 kJ mol™ — 800 K x (=200 K x 1073 kJ K~ mol~1)

AGSpox = +70 k] mol™? (02+02+01)
. owg cdesioen AGY O qgon 8 . (05)

S (1) 8 ey gedimomae ems @d.

(e®® w01y gBBwd megwnm D ¢Po8s, cden’dn D18 Ble®E vegwe yBGwd
8eed ul, v BEndd cna 05 = v yomo »Isim.)

(iiii) 450 °C 2 wobam-goe wrdoncs me Bged®sl ©Bm 2NH,(g) = N,(g) + 3H,(8) ©88wd

eemsio. T
L. ceenston 58 880 ( [NHs (@]

J 8 gou O g180n AEH® Hedindsxs Bz,

([M@]He]
e®® 880D M gherisn . 05)
938 uBFwd gug cdesioed & Bmmwd @d. '
2
. sl B 88 @d. (05)

" W] HagP
1. goom gBBN0 g 450 °C & crfedonan ¢ B0 eo emn®f B0 sonlmmbded
VB0 BB mce BEACH gowed sdduim,
csegdans g8 80 s@nEmmdd 8daxs ce &l @d (05). sdnBs Bomw
edmed @5068d.
III. gum 11 8 @ded BE8xS gl mduim.

ctegdwss ¢ 80 @88 e v 88w eDwds @® (03). u8Fw® efwm
aBs (03) 8 O wsigo:s @cdedd 8¢ 0 (04).

5(b): 60 marks

02 - deowm Bemd (Crpeg Eo® udwdu)| g.em.e. (c.ooe) Bumen - 2025 |gDes seaidn mmest mne 29

evel
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8 com Boio e¢mibine®sind

(c) (1) eoqdd chaes ‘eu@imys moctema’ gBO gnlmy.

230RER O £30@18 et 3z 1 atm (100 kPa) 8Omed & ¢dw &8 Dides 0
©0E»D 48 80 emd 1 atm (100 kPa) 8 & »0» 80 cdensions. (05)

e®d

cDed womasm Dedes B8O 1 atm (100 kPa) 802300 0@ O BemsiOnd.

(ii) ‘e00gd CCL(D 8 mituomedt vols wonfomds Eousim,
CCl, (D) = CClL.(g) - ewd CCl,(g) = CClL, (D) (05)

(ifl) AHQq )= -95 kI mol™ ,  AHZ ) =128 k] mol!

CCi‘!("g) e o e ey , N .
AS e = 3097 Etmel? , AScey, =214 TK™ mol™ @8 § gus.

CCL() 8 en@imn mtnomen ©esxs mIsim,

AHS,, = —95 — (—128) = 33 kJ mol~! (02+02+01)
ASS,, = 309 —214 =95 J K~ mol~* = 95 x 10~% kJ K~ mol~! (02+02+01)

AG® = AH® — TAS® ©:8mewsss,

0B gdeied 8 AGE =0 .. AH® — T,AS®; 08. Ty w15 Moo, ©05)
AH® 33 kJ mol™1 :
To =36~ 5 ><1033 i;::*l e LB (02+02+01)

5(c): 30 marks

02 - dencszn B0 (G E0® odwida)| qem.e. (c.eog) Bmoa - 2025 |gPes wweedds gres »e 30
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8 comn Bmio e¢siline®=igd

0002 : eSn D80 govdas 8,

6. (a) 25°C& 2NO(g) + Cl(g) —> 2NOCI(g) 5BB8wid uemsis.

25°C & qom 5880 wews B 0 ¢ gclun-000 vixlsasn y80E vus ¢S 1.
[NO(g)]; e [ClL(g)], on 8Ee0€s NO(g) = Cl,(g) 8 gid®um envicen @b.

| —— . i ~A[Cly(g)] 3
oo [NO(g)], /mol dm™ | [CL(g)],/mol dm™> ~AfCh()] Af(g)] Jmol dm? s7!
1 025 | 0.50 075
2 _0.25 1.00 3.00
3 0.50 L 200 24.00 _
(i) £B8E5wb e e¥ndamed ¢febn O & Beduwd guaddd uBFwed ebow g0 LmIa
Bansim.

2NO(g) + Cl,(g) = 2NOCI(g)

.—ANO(g)] | —AlClz(g)] , AINOCl(g)]
Sent o2t 7 At ’ 20t

(02x3)

(ii) NO(g) © 2o Cly(g) & enechisd yBHuiecds eog BEeOES a o b ev ebo Buwes &k 00 ©®
B Bmd ©ew ebo grmamn/Boles Busim.

Beyood = k[NO(9)]*[Cl2(9)]° (04)
(i) a 22 b 8 govest on GBFo0eD BOEYEH cog VNG MoTD.
olwmsen 1 e 2 5¢00 ;
k(0.25)%(0.50)? = 0.75 1 (04)
k(0.25)4(1.00)? = 3.00 (2) (04)
1=()'s b=z (04)
e®nd [NO(g)] Bum @d. [Cl,(g)] ecpen me 80, edvw 4 enses e.
O@Hex esg b=2
ofmsen 2 e 3 g,
k(0.50)%*(2.00)? = 24.00 (3) (04)
k(0.25)2(0.50)? = 3.00 )
3 . e 12 o9
(2)°(2)% =8 = (2@
(a+2)=3 : a=1 (04)
2@t evg =(2+1) =3 (04)

02 - Gtz Bemd (e 2e® odedn)| a.cm.e. (c.ong) Boine - 2025 |gDeet smmandDun mummed wa 31
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8 Como Boiw eqoline®=ind

(iv) 25 °C & u588wmed8 e00 Bemas k vemms wsl.
Bammo = k[NO(9][CL(9)]? (04)
| 58 o8msens ec ;
k(0.25)(0.50)? = 0.75 (04)
k=12dm®mol % st (04+01)

(v) 25 °C & NO(g) &5 Cly(8) 8 900®wi eovicen BEOES 0.50 e 0.10 mol dm™ Oz 85 Cl,(g)
Biubs eboe oearme Dozis.

Cly(g) 91c8e® Begrmd = ““[C%?l
=12 x (0.50)(0.10)% = 0.06 mol dm™3 s~ 2458

(vi) 25 °C & Cly(g) B0 eOwe-4.5 mol dm 571 ©m 83 25 °C & NOCI(g) siees 0dos neames
BSus.

A[NOCl(g)]

NOCI(g) e:2e® Begmod = =

@®® yB88x=1ed; 2 mol NOCl(g) = 1 mol Cl,(g)

A[NOCl(g)] _ —A[Cl2(g)]
2 At Y
A[NOCI(g)] _ 2A[Cly(g)]
At N B )
=2x45 =9.0moldm™3s"1 (04+01)

(vil) 25°CENO(g) s Cly(g) B gocs®om ensiges BEeOE=S 0.20 e 0.30 mol dm £z B NOCI(g)
o1e¢ 800w HesRs BISD.

588@0ed edvc = 12 % (0.20)(0.30)? = 0.216 mol dm=3 s~ (02+01+01)
NOCI(g) :8e® edow = 2 X 0.216 = 0.432mol dm™3 s~ (02+01+01)

6(a): cpeg 75

voe% - Gtoa 800 (Cua o8 s3080)| g.eme. (c.oog) Bomos - 2025 | aealdn gnes me 32
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8 Go Buim egeubine®sind

(8) Cu ng »88 40cs ©00 YBHwenE N to O g8y In-gRc Oiges es:0¢. 33 °Ce 8¢ me
obdeennn? oy Digd 150 cm® Pemed wed omn wcosmo et Dag@&)ﬁ 80mc e edwsida
BE8e0823 831.4 mm Hg ese 0.300 g Bea. e H1es 888m s venme 0 68 deaSm
$50 845, eI CoREon/cemcEtnw tsepss wostm. (1 mmHg = 133.3 Pa,N = 14,0 = 16)

D00 lgbien 0800 ©c®dn3; 05)
PV =nRT = E RT (05+05)
m
P= s RT (05)
_ dRT . _ 030gdm™3 _ -3
M = =1 d: density of the gas = T 2gdm
_ dRT _ 20x10°gm™3x8314 /K~  mol™* X306 K _ ")
M = P 831.4 X133 Pa = 46 g mol (05+05)
(greda@cs esgma 05 88T ema 05)
" ©0g® NOz @D. (05)
6(b): cxey 35

(c) € 1B cdendDam? tm v i A 00 B wids eqmsl ne BEeDEH eogdd e e» 3.0 mol dm™
dRuedicE BBn e wim 88 gy @b.
(i) A 0 BOe gty ¢i8 Ddes B
(if) A @0 B 6@ e §18 matsoom
ey ¢EOBs weelime s,

i. ¢Dened OnB0 mdded e dRuediE a8 Ben, (05) SRuediE ¢weredcd Dige

B8Oy €0.QE0 SEEO D ) . (05)

ii. JBwedid cdered Drde BOme gf) @853, O8 DB BRER BERWD O 918 @d.
(05)

6(c): cxne 15

(d) B ¥ esDunt wbim vudmanl e C o D.ep By 8883 ubybies ¢Dw.d ¢ Byenns g
cE. 008 cHetDedt C v D 8 dido 88 BEeDES P v P, B god C w0 D 8 womdds Hodes
B8O BEebE B wo By 9. ¢ mewewd C e D8 88cwnws? BEeDEs X‘c mw‘XD Bea.

(i) e®® cHessbedt C8 medds Hido BOmn-cmme g gmemne Dol ouim.

0gc Bwe@wd am® Pr = P2 X (05)
¢OBed s Bhmed @0de (smma)C= Pl —P: = P2 — P2 X, (05)
= P2(1 = Xc) = PA(Xp)
n—
. enodms S BOm §HBO (smme) C =3¢ = X, (05)
c

o - Oacm Bembd (Grpeq Eo® ©300dw)| gem.e. (c.oog) Bmoa - 2025 |gbwd sealds grnes ne 33
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8§ com B egotine®sind N

(i) 25°C 2 dee 900 g2 ne dRuedid 1.0 mol f o B8e0s! gdemes tics G 08
L. wehde Hude B8Om-tomme (mm Hg)
I, Dodes B (mm Hg)
GBS DIBID,
25 °C 2 deens tomids e Bamo 24 mmHged. (H=1,0 = 16)
25 °C 2 dBuedidoe ety Hide B8Ome eBBu i ©0® i o8,

Pg'" Pc _ . np _ 1 _ i —
L. % = 0.02 :P;=23.52mmHg (02+02+01)
6(d): cmeg 25

0002 : IS HBHO gdas @b.

7. (@) 25°Ce 3Cu*(ag) + Au**(ag) —> 3Cu?"(aq) + Au(s) o8B wedS Beys SwisSie 0866 gnwmsKs
B8 egm oo Bednd w6m Begsd Senadin emies eobnos ¢f. 008 enles, Snden 418
1.0 mol dnr? Au(NO,),(aq) 0 eiss Bdom €4 Au(s) gecsiedite wy edu oo 88 oReo
1.0 mol dm oz CuNO,(aq) &» Cu(NO,),(aq) goews ae 838 &8 Pi(s) geeriedinedss
030 00. 008 glit-enie egm womdn KNO,(aq) ¢i0eseBs! 5odn ¢4 cOei-etindBSsl o
0S3EEBOcHB 0aEn B go.
25°Ce Byt @qyrauisy = 1:50 Voo E, Cu?(ag)Cu*ag) =016 V o8,

(i) e®@® Bead cenudin enlvend (¢ wowvs §siz.

(05)

©3) (05)

e®w ¢g ©0ns NDB3, 1B @¢m @0 Y CRE GBS OB,

(il) 008 By el emivend gresvde o memiiks wgmiens S8 gog bt wBlBos
Basiny.

miemie: Augy| Au) : half —reaction : Aufyy +3e - Aug, (02+03)
aed0n: Cully| Culy,y :half —reaction: Cufy, = Cufyy+e  (02+03)

evteiz - Gz Bem® (Crpe 208 odenda)| gem.e. (c.ovg) Bmoa - 2025 |gPes! scealds grpes e 34
== i cog (BRI T2 Bus 60 eae yB sy/esdns ) w08 edew & e ®BPD 88stEn www.alevelapi.com cdw.



8 com Booo ecebine®xind

(iii) c@® Bensl deefis emivesd O o W ¢ BEENOBIB.

om gge : Audl,| Aug (Au electrode) (03)
waen g@w: Culyy| Culyy (Pt electrode) (03)

(iv) 25°C¢ E;,;; oo B0z,

= Y
| Augs) Cufag)| Cttfag)

(04)

0 _ o 0 0 0 0
Ecey = Eg— Ej ownd Ecathode = Eanoa ©®$ EA“?;q)

=(1.5-0.16)V =134V (02+02+01)

(V) 008 eden Suumdm 80 PHs) gecfediDens dnulie il 60 ¢, g8 68 ¢, cOmt erwed ¢?
pAed BEAY cw@l ndsts.

edmed @z0ed. Pt(s) 988w emmmdd oo Cu(s) emnesied. (04+03+03)

(vi) emiue Suusdn B0 ewd ew o Au(s)-ebd enfsecs 40.g 02 gofin Pedews’ wgoss

DO,
@G : Aug,) and NO3 () (01+01)

(vil) 25 °C2 885 30 emive Sousen § sg Aus) gecedion &m Au(s) 0.197 g = mtos
Bes.
1L oiord § Au 8¢ 50810 eesme Bzl (Au =197 g mol™)

e Au(s) ©8c =-1—97°—;3n:—0ﬁ71— =1.0 x 1073 mol (04+01)

11, 88l 30 3 ne ewles v O g R Bovd BF 30 condons OB O©
0D (MA) vessxs BIBIm.

050D, I = tﬂ (05)

= L0107 X3X96500 _ 161 mA or 0.161 A (04-+01)

30 X60

M58 Bomn et @0 30180 evs toerEman:s ©8m 0 PRI 0 GrH®
cRe 05 gemn DOBID.

7(a): cxes 75

02 - desows Bepd (e Ee® 0dmdu)| g.eoue. (c.oue) Boimn - 2025 |gbemsl mamiinm smmmd s 35
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8 com Bume eguibine®sind

(b) (1) A;B,C,D w0 E 005 eoewio 6. 89000 sdonBo 8588ers ¢,
I von & g ci8dne0s iy Bods endcioB8sl, 608 ©.wn tenlness8 By @y
eesin ewl Dy a&zim.
Na*, Cu*, Cu*, Br, NH,

A : el gonsd Bon BYs @qmnf O 00 0@z EABORSS o D gm. 68
BB gumed ~1 & giedoeos g,
B - @edao GenB0 Eon DU egm tewn 8 g15. BB 88 $0esnnd AgNO,(aq)

o e 80, eoslg NH40H 8 £05 = DY LS edfedses el

ComD :CwoDB8 208 getdsesl iy ob. dungds, C8 wlles gumed -2 »
aedstsaists g1 50, D 8 80 gumed -3 pediseo:s g,

E D echy gumed O o Diowms u@eams w.on & g, &8e gdamedE, E
gum eSS eg8.

Q. ;@ wBlien gomun, Gom BBocs econ § & ecln gumant gim.

A: Na[CuBrs(NHz)] (10)
B:  [CuBr(NHs)s]Br (10)
C: Naz[CuBrs(NH3z)2] or Naz[CuBrs(NHz)s] (10)
D: Nas[CuBra(NHs)2] or Nas[CuBrs(NH3)] (10)
E: [Cu(NH3)s]Br (10)

1. E & IUPAC 06 equm.

hexaamminecopper(l) bromide (05)

7(b) (i) : crpeq 55

ev%ZI ez Bepd (Cneh Ee® odoidu)| g.een.ts. (c.eog) Bmoa - 2025 |gbusl wceaddm graes e 36
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B com Boow eqmibne®z=igd

(ii) X 29 Y d-eoamned M(Il) 0@ ecis goman w.d8be gum b,
€050 2w @DROLId S1d8us .
X : 08850883 ol M(I) © esctom 8 qrm.
Y : 9888308:@= w0 H,0, M(ID) © moon 8 gi».
X oo Y8 Opw g G, ddnessd Opy afsis.
RG: @ poBben goenam, Bom B8onr son § o5 eciy sumes .
® 288530848538 Ogwe NH,—CH,—CH,—NH, &®.
® 988308033 N sd@eg eqens’® M(ID) & wcon .
® Op» guend O8EHO8e S Howeinc 85O e ‘en’ wids mostm.

X: [M(en)]*

—

—

or

or

AN

en

X~

M

¥

en

N/

-2

2+

800 LD ABIND EONDD BWlerd ABVD G § HoBeRs DE WD,

(05 x 4 = 20)

7(b): e 75

=5
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8 com Booe e¢otine®=ind

C em0m — COD
5@ ecnd s@ems BEnc: tsuestn, (8 & gdmad endy 150 388 cred.)

8. (a) 2-Methylpropanamide gid®@wmm Soewing eEe 08 B8 § woewloe ©if® wewr eBBw
0090w wum & g

CH,
S N 502 S8c00 3
cB, Cucons, 20800, p BTORPR, o SROERL w
2-methylpropanamide
8880 4
CH

CH ~m~ H—'N—Q

P, Q &» R esoecionzi8 50 §@e®s ov gB88w0 1 — 4 oo g6ey 980 § 98 cilBtdinedss
eedd enicens BBeds, gun & 4l yRBw ©denSe. qa@g&fsa BB,
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