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(0.75 mol dm=3)(0.75 mol dm~23)
K.= 111 x 10~* mol dm™3 (04+01)
(vi) c;(c; gﬁg‘:sw g)@m ;cakma zi;smow@ (K erse) q]c:cs CHPEF Ozlxza dm3min=1 o
= ] = = +
...... K, POOORD o WBORO @O B LT T axaaTimatamTE
Ko = 1067 X:-20%mob T2AdmSminTA. o i e, (04+01)

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

(vil) @RBmmD0 6e1® e, Mg Scw 100.00 cm? oo Bled®s? (10amenS L8 ecga I

CE (aowd o8 ecpew mg Do BOUn BHHeDS Ewe, 8eH omoe S50 883

@xﬁszmd*w ZGBIB.

& eNBESN
[A) =0.75/2 mol dm3, [B] =0.75/2 mol dm™, [c] =0.5/2 moldm™3, [D])= 0.25/2 mol dm?
98d 36860 &Eeend ~3 ‘
Rf = 18.57 mol* dm®*min™ (0.75/2 moldm3) - 2-- 61 -mo\ dwm” mil (05+01)

83 358160 Brd

Re = 1.67x10% mol* dm® min* (0.5/2 mol dm*)#(0.25/2 mol dm) (05+01)
=1.30 mol dm™ min™*

ReRr 060 0BT 98D Eendd Bg 8. Rl 67, d(HD @'Qj »ax.  (03)

RInGeRawee)
%2 mot am™3)? (222 mot dm™3)

- 05+01
¢ CZ mot am=3)? {05+04)
Q = 0.056 mol dm~3 (05+01)
Q < K, 58 8 606 5880 98D Emed 8¢ eb. ¥ (03)

e e Lo S =y P S e 7= P T S NP sy
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(vill) gom o8xdeess 25 °C 0 gh cdaw®on & 8¢ med 8 ocamdm. edu vy gB8wedd
Beymod eneds dewisien emed ¢? 2ded BEnd adn ¢zd8s? swgzin.

63 586D Bymd gf) 6d. (01)
BSeIe B3,
w56 558 00 eeBe0 8D GESns vt ad) wIne ¢8)ed. (02)
(02)
Q3 = oy 100

4. (@) () CH 0 e oo oo A, B ow C on secie 08exend Oijp a®dudn 08. seenio
5® 24-DNP 00 »o-onFC qdSeds can e 933 dwsfos 88 mbed ©8:fuwmedt &8
oo eswed. A, B ex C 60m o858 NaBH, 0 gB8w »d9 80 8gedg:ss D,E sv
F a» ecocdo can ¢8. E oo F 0@ grooe £@080Dmmmd ew3d8. B ww C oo 00m®
CH,CH,CH,MgBr 280 g88c adb, guiey deddedens o 89 8808x! G e H ax
zeewls G ¢B. G 00msS g o@iDuBnme eusipy® . A,B,C,D,E,F,G ey H
Oe Onv con & g emPne efuim. (B8 ©80udn grnd eozid® gdas Bim.)

i F i
CH3CHy=wmme G ——CH,CH3 GH3CHyCHy——=C~——CH;j
A B C
A8, OH &Y 5 BN -
969('6{\ . CH3CH,—C—CH,CH CH,CH——C—CH CHsCH,CH -G ——CH
% et 3 < U3 3UR Uy =iy ==Ll
WD = |
‘ H CHy H H
D E F
e30®® : CH3CH2CH2. e&XOO
CaH; BEBomo ®2d. CH3CH:
DO C2Hs BBawn ©wo.
B> G c> H

(e=£n 05 x 8 =40)
=0e® : D,E, FOgd g gooc 808 eem) AB,C 80168 Bo gas

Gm H oo cad) 0oa0 808 aem B,C 8508 Ba ano.

(1) 24-DNP
b g o O BHcwe

(05)

0o : Tond gegmedi® aod crsde abas emed. A 69500 B e®’ C @38 b
e ) qEoes B00E O & ernd cad HOPB POES.
R e

4(a) = @ 45
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(h) vom § gl orf O3 HBwed CD BB Oeead drva gfsinm.

H,/ edexs Ni P
: 2X
W G 150°C O (04)
NH,
[~ Er.
(i) CH-NH bnled g
i 1 Viig (04)
' o
(1) &3« NaOH
(i) CH,CHO 2) Beeme CH3CH=CH—-(|%-—~H (04)
H,.PO
e N P 3o =2, :
(iv) CH-N)CI X © (04)
. o}
' %8 NaOH i
(v) C,H,CONH, A NCabs—C—ONa* (04)
esozsSe H, SO CH;—CH—CH
(vi) CH,CH=CH, e 3 : (03)
OSOzH
NH
(vii) CH,COCI . Gty Lty (03)
PCI o)
5 03
{viii) CZHSC()QH Csz——g—wcx (03)
H'/KMnO ‘
4 (03)
]
HCN
. (03)

o) O B> RS 635D s Onwe BEDD Hrm.

(iii)  CH3CH=CHCHO 88»® ®ww. CHsCH=CHCOH escm @) 6:@wed.
(iv) @ B88on .

(v) ongn @@ Bd ssem 0 e Na @ pedissn cusde gdms emed, 0-Na e@ts £5e»
GrD® o) eamarel.

(vi) 0S0:0H 8on ©urwm.

(vii) CH3CONH, B8oen ®zw.

(vii1) C2HsCOC] B8®w» ®im.

(ix) CHs:CO;H B8ew® ®xzm.

4 (b) : @@ 35
me—lavé oot oo L) e e g ) o cmledu o o el o oc0 SBkeda wiw.Alevel Api.com oo .




() aecinoe ©ged & CH, =80 Cl,588wed o3 eewest CH,Cl . CH,Claeesm gomica eeonidm
688w@wed axinecd 8:80 Budln. gecsedds wagdams Oy Joc/dn ol o (/)

888 exdDsdm.
\/zv“;ﬂ SSOﬂX
M T ‘ ‘
Cl—Q)I : —@-—-»— ct + C (04)
& + ?—Q:m e HCl + CHy (03) (¢, 7,9)
. aYa .
CHy + ClI—Cl = CH,Cl + €I (08)

em] e B sem

ARG (02)

Ci CH,Cl

800 : b0 5oe e DD, O Ox 580 (6Er) oem D s (01) B
O OO BT gllosD.
ond) Erd8 ocw Bdo D&0D custe adms eb.
o3 &= B8xd6 Shodin Bl agn oo end) »o3D,

o 4 (c) : @4y 20
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B eo0o® —~ COm
g BEDDD o8ess BExT nuesm, (O of yudmsd @R 15 B ed)

S. (a) von acwsl BEw scosis.

M(CO3 )Z.nHzo(s) - M(COS )2(5) + nHZO(g)
M(COs)z(s) = MO,(s) + 2CO,(g)

085 0083141 2 ebtma »dm @¢ ¢ dgmm M(CO,),.nH,8(s) g2 u&ressxs (0.10 mol
aw. Agesl c¥easde 400 K ¢t 818 nom cE. 089 c¥asded § M(CO,), eclo mdesite
Beuidme endn »Fs HeiBndme § dco odubsens? Hdtnoame ed. Agen8 Bioc
1.60 x 10* Pa 35 @120 ozfom C o ¢85 883 gurs mdwsizn 8880 emesgm 083 mS eb.

M(CO,),-nH,0(s) gmewd ;B ‘n' 8 qou BYes odztm.

M(CO3)2.nH;0 (s) = M(COs)(s) + n H20(g)

M(CO3)a(s) = MO; (s) + 2CO,(g)

08 § M(CO3),.nH;0 &®@¢ne = 0.10 mol

B0 Babenens D 68.

PV=nRT, £)0De6ns (05)

_ 1.60x10*Pa x0.08314 m>

20 = 8314 moi—1k—1 x400 Kk (04+01)
= 0.40 mol (04+01)
M(CO3)2.nH;0 (s) 0.1 mol ®3& H,0 0.40 mol g@#nEs See 6b.
D@ Sen n=46e8d. unit 6 A PUNIRY 1) (Q4+01)
5 (a) = o€ 20

(b) 2on séDBews cdamedn gxfug 800 K ¢ 818 mom ¢ @30 o ecly mdesidens? wd
e Bewidmnu B Biy merw =80 udpfnd giff 20 HiPems H0m L. Agens Bdne
420 x 10* Pa 89 @k c&.

(i) 300K 8 2 aem neg a8 SC6n8e0s8 01:82 8O0 veame ndzm.

800 K & H;0 & epo&en BBmn

| Nny20RT
Pazo = ——
0.4 mol x8.314 Jmol™*K ™! x800K
= L ] (04+01)
0.08314 m3
=3.20x 10*Pa (04+01)
Bodo 8Exd 01
800 K& & 8d B, Pr =4.20x 10%Pa
4.20 x10* Pa x 0.08314 m3
> @ &gn;, ny = — 04+01
8 ©8e & f 8314/ mol K~ 1 x 800 K ( )
= 0.525 mol
HQe08 o@D BONE = PrXuo
=3.20 x 10° Pa (04+01)
Bodeo B8mo 02
V&) nuo e Dedes, 800K & &
B5@end o BR®® =Pho =2x1.60x 10*Pa (04+01)
=3.20x10*Pa (04+01)
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(ii) 800K 8 2 ag» ng 18 CO, 8 g8 8Oma aesms wdmtm.

800K & CO; & ool 88ac

e
Pcoz = Protat = Prza-- - - o, YV %_pr“"( el
=4.2x10" Pa - 3.2x10* Pa ) PN (04+01)
=1.00x10*Pa o0 . e/~ (04+01)

7
2.
(iif) M(CO,),(s) 8 Bowdbmwd qqo@ 8&):7; e@nfom Sone, K, wcw gmamas Gt
SOOKBSKpmeﬁmmddm — sesie

)
Ke=Piy & L ) 0% &5 9O (05)
Ke = (1.0x10* Pa)? = 1.00 x 108 Pa? (04+01)
(iv) 800K 8 & ecin maesioend Beaidns § 88 uhans ngmme ndslm.
OB 58 = 0.10 mol
e3ze CO, 59®x800s = Neoz
Peo2V
Ncoz = RT
o 1.0x10*Pax0.08314 m3 3.2x10%Pa _ 04 Aaai
€02 ™ 314 J mol=1K~1X800K 1.0x10% Pa  ncoqz (B167)
Nco2 = 0.125 mol
M(CO3); Becsicsas §) Beos =% suvnc § CO, 5®¥s
M(CO3); 8 Bexiton § 8p 88mne = “°%%° ™« 100 (03)
=62.5% (02)
(v) oun o wdes el mideaibens Bewddma 6g0 O8mED wdms (AH) 40.0 kI mo}-!
#0. gt Sulednl abmes (AS) aeing 06,
e
2ED8® ©0BmEd . O® S AG =0, a6 X (05)
AH
== 3 1
40.0 x10 -
AS = O L0 (04+01)
800 K
05=50.0Jmol*K?!  e®§ 0.05 k) mol* K?! (04+01)
(vi) M(CO,),(s) & Bowxddzn gBGud 9§D 000 ey B0 65507 O 6¢oB ewizn wdln.
cBens0r Bd) 8O o _ (05)
o008 00 0, 20§ AR woee: o el oot (o5

5 (b) = @m&Y 65
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S AL

Soden m@@m cufmaqm e}zﬂmc‘Bw (AH f) (kJ mol")
M(s)_ 0.0
M(g) 800.0
O g ' . 0.0
o® | 2492
MO,(g) : 4000

(@) MO(g) + 1% O,(g) » MO,(®) AH® = ~50.0 kJ mol! 80 2 qia® MO(g) & 80m cdooem
Sodmcle vsimo 9T,

0 Y
M(s)+Olg) ———> MOlg) + % Oalg) e
o
a«x" L& J
HO, = - 400.0-ki mol H%,= 50.0 kJ mol ™ F A N A
4 ,r Q;é’g
MO(g) (02402+02 =06)

0o : DRt ocH) endy Yoo 8380 exibn IED ecKd DG AR ol 588 ko Ba

Q. .
MO(g) & 8w cisem ddwed8m, AH%
AH% = (-400.0 + 50.0) kJ mol™ (04+01)
= -350.0 k! mol* (04+01)
An®

(i) MO(g) ® M~O awiam Ewom dimcBes oo mide. (g -?; Mg + Oc

AH,® | ‘Bb‘oﬁ / / 2444 2

%0(g) +MO(g) —* M(g)+O(e)+%0xg) My, + & 0, 5,

AH%:=:350.0 k) mol? . AH% = 249.2 k) mol?

AH%, = 800.0 kl mol?

M (s) + Oz(g) e M(g) + O:(g)

(02+02+02 +02 = 08)

c00® : DRG B E COBO B30 eaNBD HEE-teHe-ve-gr FHo BHE® qds Bo

AnG.
MO 280» Bsd® &333:d8 sd®es = AH,° )
AHO= (350.0 + 800.0 + 249.2) kJ mol? (04+01)
=1399.2 kJ mol? (02+01)
" 02.- omme Bemb (enitel s0ebn) | gems. (c.008) Bmxas - 2018 | 4D teaiin anat ne mrd auw. .26
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(iii) MO,(g) 8 M—0 azi0z Buln S5 dBy ewmzme ©osls.

OAHY
MO2(g) = M(g)+20(g)
4.
AHO, = 400.0 k) mol* AH% = 2 x 249.2 kJ mol™!
'AH®, = 800.0 kJ molt
M (s) + O2(g) —————ip. M(g) + Oag)’

(02+02+02+02 =08)
00D : DR BCH) QL OO0 8300 cwiSn SO acHns DG gr god g8 ® o Bo

amaE.
AH,° = (400.0 + 800.0 + 2 x 249.2) kJ mol* ' (04+01)
= 1698.4 kJ mol?
MO, 8 M-0 25502 Bedn dSmudd ed®es = % AH° = 849.2 ki mol™? (04+01)

(iv) =88n ot wOen & e 2000 K8 & MO,(g) —+MO(8)+ 15 0,(8) 58500 w860 o8 4@
768 eaox 888 88 gedinldo ndvim. @8 PBBeIedE cdBm die8 edmne

30.0J K" mol™ e8.

AG® = AH - T AS? _ (03)
MO2(g) MO(g) + % O(g) &5E=1® esee 2000K & &, :
AGO = 50.0x10% J mol™* -~ 2000 K x 30.0 J K'* mol? (04+01)
5 Eﬂbé’ =-10000.0 J mol™* = -10.0 kJ mol . (04+01)
ey AOD 2000 K 8 & 5688w S0e820 @b, (02)
(0 A
e, 0% 00m® : ey 2 0 ocH 0By D crde gdms 6b.
©
Gmo.}. 5 (c) = 65 e
6’

6. (2) 583 ¢b sduflss w1 deo (A) © MR8 g10naes (B) ¢od, el (1) 8 658 w.gemne
RNens [ ey eifveanss 8¢ @i c&.
L, 98¢ ‘0’ 8085 qog B 8 20.00 cm® oo A 8 2000 cm® 8g 6 @0 cdeusd §
=8pComled Sgd0d gluln .
A meEwews? 5.00 cm® B 5823 g S 0,005 mol dm™ Na28203 gromuws e @
Beoxt A mewed |, misisens SYae ndn ¢f. ¢ cSesw g :iRES gdexs 9 Na 8,0,
©88® 22.00 cm’ i, B meesews 1, swedgeaco 0.040 mol dm™ a8 Ress o &4,

(i} Na,S,0, I, 4=¢ gBFnd eqp nEn St Hlmome Buwsim.

6®]
2 quaz-\*_ b. {:""""*P 21+ 54062- (10)
22.00 cm3x0.005 mol dm™3
ADE@oo 6 L ® odegne = (04+01)
2X5.0 cm3
=0.011 mol dm™ (04+01)
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(iil) &nd8 wogenme K, & coc wehexs, iy, K D= [I ]
P

Ilp _ 0.04moldm™

Ben® tsoenme Ky = —
= D™ 1,14 T 0.011 mot dm=3 (04+01)
Ko =3.64 (04+01)
(iv) Ao B meot eend o &< 'Iz YC YBIGHG OGBS et ol
ny, = 0.04 mol dm™3 x 20.0 x 10~3dm? + 0.011 mol dm™3 x 20.0 x 10~3dm?
. . 2 x (04+01)
=1.02 x 102 mo! (04+01)
| 6 (a) = 45 marks

(b) A 2wt 1™ qum omx =3, gon =bfums 68 g cles & & £n8 98 cdasoed & m
B8 [, 5@oaseo 11 8 65&83 mbnewsd suiim B¢ 50» 2. 8flBe cxnisl nem s€Eembal
é@@'}é‘a 7€ 28 & A newess 5.00 em’ Bunluen (8 12 snEisme 888 scm @dsr L
0.005 mol dm™ Na,S,0, ¢ibes wi®se 41.00 cm’® Ba. e850 B mcwend |, sideen
0.030 mol dm™ 80 Sbews oo cE

(1) Awo B ogw god 5 Ondbe wem 428 scens sgod od ¢88s A wmeseot
500 em’ 8 B g @8 AerseedSy b |, g L0 oans nixlD.

A@86 € |, 8 95een6 (O880 ' dvr we 80)

[I2]a = [12]8/Ko (05)
" 0.030 mol dm™3 .
hla=—F,— (02+01)
= 8.242 x 10" mol dm? (01+01)
A @@0668 5.00 cm® & g8 1, &®#nG =n
n =8.242 x 10 mol dm3 x 5.00 x 10 dm? (02+01)
=4.121 x 10> mol (01+01)

(i) gmm ﬁ;@@mm@cﬁ— AE Ng, 35,0, o8¢ 9BGw 565 ¢k Lo®wa Bue) sene s,

aetRE) Hme 658 A DEBEE® 5.00 cm’® & g8 1, 9®#e = n/
n/ =0.005 mol dm=3x41.00 x 102 dm?3 x 0.5 (04+01)
=1.025 x 10 mol (e®3 1.03x10* mol) (04+01)

(ti)) gom () (1) w1 (b) (il) emdd egs chord BERGS &*_ﬁj@mﬁw Lo Lot @zig8 A
measend @B PRY sulst Bede nen®st nip@d-oouls,

A @860 el qe® DSng sty ®) IOy B 13 szect. (05)

A @@ NaxS:0s, e30® gx@isns & 80, Iy O Bemed O I & NayS5;0;

0o uB8m 8. &8 S n/>n. (05)
6 (b) = om4n 35
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et gud 5580

1 (2d 8008)

$0 8008 w88 wgw BElne

[

Soad cwstt: g 87 alitme ode G4 (e dgred 8B X cha vl mne non L &
0008 | 8 vbultn ofi8s! odtBw 400K 8 E adnfembes 2elEd 98 oln i dcend S0nw
3.00 x 10" Pa aee & onie ¢l 8 0008 I B a3 80 e meced abBd 4,157 dm’ 8.
93 e Y ¢ba g ped e 00 X e edo 8y od =ddfs 400 K 8 2 «tnGombded
HeF00 ¢f ulm € ¢& 8UCE [ H e nlon 8. ¢& mewewd XY 68¢ gmmwe 1:3 20
aconse 8 drend Bmw 5.00 x 10 Pa @0 esion ¢

(i) 400K 8 2 X 8 suionde Sude Bome nos o ¢?

(04+01)
(i) wontombed & ¢ memsed X w Y8 08¢ m00 eamms nodin,
' 1
& DA X & DG = 04+01
c0 o@ ©9c] (143 ( )
=1 em} 0.25
£8) nEmed Y & 88 ®IEE =- 1‘+3§ (04+01)
=1 3075
4
(i) Y ooy e op sonfomied 2X 8 goln BOmo 0esmw OB,
s0pBomed §  Py=Px’Xa (05)
=0.25x 3.0x10* Pa (02+01)
=7.5x10%Pa (01+01)
(V) e@nBomiad & Y8 g1.8n BOme oebme mdvim.
Py = Protat - P
=50x10*Pa—-7.5x%10°Pa (02+01)
= 4,25 x 10* Pa (01+01)
Y,8 somado Oxds 8dae P = ?
y
4.25x10*Pa
P:}? e ot o (04+01)
0.75 _
= 5.67 X 10*Pa {04+01)
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(vi) Do mersesd it X o3 ¥ 8 gees (©5cHES) nemsxs musis.

OE D@38 Jt8 X £58180a, ny
__ 7.5%103Pax4.157x1073m3

= 04+01
Mx = 8314 ] mol=1 K=1 x400K ( )
nx = 9.38x 102 mol (04+01)
4.25x10*Pax4.157x1073m3
n. = (04+01)
y 8.314  mol~1 K~1 x400K
ny =5.31x 102 mol (04+01)

(vii) X0 Y ¢ Bgenued omlm qodoad mdns n¢ 80 ©idn eods po&is oo asesios
8B gz § B0 b g8 ol oosim, @ded 88ndd evlnt/edy ¢wdum.

Y tsoecimn e @@ oo ©uD. (05)

Y 65 DS 18sBR scenine 6d. . -Ses
(05)

Do : (vii) Bem) R4 0oDa 8080 Py om Pyo acm BExdt @fhmns o 83a gas.
Hesindan @as ®6® @S Px° o® Py° goccd and Ho gre.

Pl pragen o wiomare) v anoo prdict e85 M

6 (c) = @4 70

® ho) P > P; 02 @ Ffmb sy
23c o 2{00 D v 1" azw(g’ £6d RObI » S
s G+< ool
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7. (@) C13Red T ;B Cmoam cOr vh&S 98D 3 03 Lo 05053 uftbnne 8y nixes’ emed
a8 essidsim. i

@ NaOH, HBr, ®¢oesBw KOH, NaBH,, H'/KMnO,
8Des cODSDaD BrES 700 OB BB e2BOGRE. ymore ten T SHPS O marks.

L oo oY @I

NaBH4' HBr
—— >  C,HsCH,CH,OH ————— > C,H5CH,CH,Br
(606 e
w0ei®) Benendo
KOH
CoHsCH—CH, @ NaOH HEr
~— (C,HsCH==CH,
OH
g8odm - Ep& 05x6 =30
H*/KMnO,4 oedi® - @ué 06%5=230
o

I 7 =
CoHs—C—CH, (@) = @a 60

©00® : Bodd nond B Dol gndn 86 gene emmisD.
CzHsCH2CHO &8 CzHsCOCH3 &3¢%) @Rén 05 eDmos®.,
gbo Deens 8608 BEnSt @nen B8
noBmed 80 B0E BBNOS (88:0Das 6] Hecs) @D RO ERE DOSD.
aOm@ed 80 OuE 88nid (0B Don eo) Do) Qreld nit ERE DOBD.
B™E @R OB DOSBD. oL 8 Ve £ 80:0€ B8aPs sem R GG
8IWODD.

*g&mmm acm) @R e EBD u88cnn & e G ecwd® 88i6€ Br ano.

(b) won weosd gBBus cSodn wlntiss B0 sgw R —R, oo X|—X, oo X, Y, ngmwzio.

' i~ CoNH—~(O)—C=C~CH,

(1) NaOH
, (2) B

¥

a
@CH=N—@—CH=CHCH3

02 - OeNE® Bemd (Quénte® o0dn) | a.eo.e. (6.0 Bmms - 2018 | gdus toemile qraeds vg Eud gro. 31
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(b)  X,= CgHyCOH 06)

X3=  CgHsCH,OH (06)

x3= C6H5CHO (06)

Xq= QCHO (06)
of

®
Y= HZN—<©>-C;EC—CH3 6j HsN—-©>—CEc—CH3 (06)
®
Y,= H2N—©——CH=CH—-CH3 6] HsN—©—CH=CH—CH3 (06)

Ri= 1.LiAH, 2. H,0 683 H0/H" (06)
R,= PCC (06)
Rs= FeClyCl, ) Feicl, o) 86 q8e/ Cl (06)

Rs =1.NaOH" 2. H,/Pd/BaSO:/ 58een@s  e®3

1.NaOH 2. lindlar/ H; (06)
0o : @y (06) @@ 8° ecm) NaOH gdes eaned. (o=#n 06 x 10 = 60)
7 (b) = en 60
1
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(06)

Xp = QCOZH 06)
Ci
cl

X, = <; :>—CHO 0}

Ci

@ 06
Y= H2N@0_0—0H3 o] HgN@CEC_CHa (06)
= CH=CH—CH, ®88 15
Y2= PN o . H3N——<: :>——CH=CH—-CH3 (06)

Ri= FeClyCl, °® Fecl, ©®3 g8 g8e/ Ch (06)
Ry = 1. LiAIHg 2. H,0 ©®3 H:0/H* (06)
(06)

Rs =1.NaOH 2. H;/Pd/BaS0,/ dBeemBed  o@3
1.NaOH 2. Lindlar / Ha (06)

(©wen 06 x 10 = 60)

7 (b) = cugy 60
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(€) () von wensl $B8wed ulnama eqwo.
C,H,OH + HBr — C,HBr + H,0

5+ o
OR H*(02) or H—B? (01)

02) (01)
"/'\ (01) @/‘
CoHsQH + H—Br ——— CoHz—0T_ + Br
$080 : eREOBS B Biwesd Q’) H
AOEeSOT grde gre. (01
*(02)
m@(on
CH3CHy <H b+ Bpt em—— H,0
H

/ 02) ;egm:mam@geobmcigga

. HDes fed 2Oas aeeb,
e @ - ' (@85 10)
&5 fes S

RE 0 P
_ (i) qom ogws oREwS m»2d3m:® (nucleophilic) qreds uBBwrs ¢ wmemis poEseTlmmd
(electrophilic) guede L8Gewn ¢ wale sens woztn. goe 88 Budfewrnlre owd
gecenlre wemesin.

©
Br (02 + 02)

(iii) Bo=dd (CHOH) wo omemic (C,H,0H) wn soocdo oum qubel 96 i88s dxtest gom

48 o (=08 wewsd wosim, {cpe 3.08)
e ®
CoHsO + Hj0 (02)
e @
CeHsOH + H,0 CgHsO + H30 (02)

or ko T / ¢ 9N OB gdD, Bexld 6 Py resw, DeICH OB
wdm Cmmn ¥ ETBGO D) BBMO wuBGE. (02)
o 6000 e¥yd, BexniddrD tHedmed Hexd guxved SNBd,
e GetmNemEORD enednsd rdemisnidl) gaoed Xm0 O

D ARIOAN (02)
o 0ed0 guaecH ar8 saen medisimes BuRsHND BB (8&&‘)35)@@)
D DB O SN 8. \ ) | (02)
o oBoado Oy ar€® em (02)
o EeSEE reness NS edinw Bidrvnn 8 ./
oByasio O50 @, (02)
¢ Bexid, ®5®3@®@O OE) epBe 6H. (02)
7(c) = @m#n 30
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C e — OB&

il 8emd udeas BEnc; ssasin. (08 o gdumnd en@ 15 &8s ced)

8. (a) P=® e ewemoms mduss 6EDD 01 g 6Cmid gty ¢, ¢80 mOnm I NED DL SS
gDy Lo wgpns! elituen B¢ odm i

®

oliedeans

BB eSmene

gy HCl 8828 P 90@8mum =od ¢bei pBsd H,S
gacne oz e

e lR odesas CRG.

H,S Bode € 908 Hx udi qon oden mods ¢k
ezl HNO, Sog BSiuoe Song o0 obese noacos
o Sz 8. @ bR 88¢ md, NH,CI/NH,0H
Sy @Om G

Loy S gbededes:s (Q) eie 8.

*

Qouth obnd wd esoma st H,S gicms mds ¢&

cr-edds o edddeduaes (R)
.

R eud ¢fsl mo HS Bude & gyl Do ndy ctdnw
b @& cbensd (NH 3,00, S mom 8.

@ pobemesd ad.

P8 gt essOnnd moxe NaOH dmry mds of.

DUS-SEE s ebmedesst s
g10, etrmleducs mgdh

o5BBEHGS

® | mom HNO, § Q ooiw 28, 0888 g8 g et

9= GF. i
oo qoesm R (doa 20, otamwd mzw NaOH
& 20 @2

it
1
1

@o-2® =B pdaa eRE.

"

ge B ebmdedous wie s od
2Ae® & Ou gRd bpewsd M.

GLenms
oBdand
1| BaCl, ¢og escrs P oce omp mom ef.

L5 0l cionts)

we gbrfoduo ey s,

I
| ACI &8 mow G2

e ebredua cud abxl ¢ eOedusd myD

e avSedo ge}%(;: STNE 5.

B § evomews’ emdunt Cl, gadks v Meciteni®
ey w0 Byess eolst ewedn @8

BeEIceni® dode oo-¢fdy
DO 0T,

FeZ* &) Mn2*

FIDBEW:!
Q-  Fe(OH)z
- MnS

(10 + 10)

(08} +07)
(10)
(10)
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(ii) von agws! dEE s eby desim:
L. ooz g @ eBsuered & H,S oot 858

" HS 908 6e 603 NHi30H/NHLCl Do ¢ 8O MnS/FeS/ IV DSBS

@O gdewds B0 9f) . (10)
TN
" e HNO3z ®B8 H2S e33mb @00 Duitmosncs &k wum. (05)
" HyS 908 emme 60158 B8u® it adnednne s Be
(05)
1. @O ogw @ sieewed § izl HNO, woo o 88
* Fe(OH)2 & Ksp > Fe(OH)3 & Ksp (05)
DB 5 dben adiedemnns Bedx B&le Fe? awwm Fe @00
eHOHHDE DE GRE. (05)
e®3
* b)) Fra® D6 60dE gDBMND0 DiSBmosnn B8 eew) eSE
HNO; Do) DE GR0. (04)
" B3 & Fedt epes arBa® di HS 8B 6ol guwm D0
OSBGOS & Bed. (02)
" 605 3 NH4OH/NH4Cl 3080 @& ben 6@es gduiedtenc
emed. (Fe? on Fe** gow Brsuns @red) (04)

8(a): ©w# 75

(b) oCB, el v HdFw oves X Sadecs e o). X 8 618 ocd v emisd Srece s F8E
gD svn JuwitEo Bg m»dm ¢
Smogw
X8 0285 g ensiies npm HNO, 8ef 618 goveman ¢hesw non ¢f. @8 gdesos
CiRE. Cc18e ol deswd Na(l pdmas o oo cl 5o otdeduas (Y) egéa
eioduae eud 0l oo gidedus (Y) o cudma (Z) 0dm edme Bdecdwams oo L.
aodedoes (Y)
ebfedon c& deeul gbea ndw o K,Cr0, §o5a8s 6i8uc & oo 8 o
o8 ebdedves o1gd. sbfedas sesc o8 wd STt HN03 8 ghens e of o8
et GRS g, «8@ pbessd Hi8ys Kl e ng, 8oy L, gi’:&mw aGen Bddw ewads,
-3 . - —
0.100 mol dm Na,S,0; 8 qgp@uew oo ¢ eslim censs 36 Beoy @Sas &
Na,S,0, es8&g 27.00 cm’ e, (em@uomue NO, gom 8l SB0B GG condons moudk.)
80w (£)
eodms sy »F Swd O8go Kl ¢ oom @8 8oy L, ¢Banmxe eca BdSe sug.
=3 2 3
0.100 mol dim™ 1\1328203 520 en®une oS ¢l esln cfess @38 wemn goos &
Na,8,0; s@oe 1500 cm® B,
(@@ BdSe v myys HNO 8 coeie o8 ol o Vo oldeersO @mxn emed wl
CODCOBE DOTIZY.)

(i) X 8 08 @c2 m el dnnt plon vene odvks. asme abudivs 8 5ls SeasdHm
w8mces Ruadm,
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2002 + 4> I + 2Cul e (1) (05)

e®)
2Cu?* + 2 > 2Cut + lz e (1) (05)
b + 25037 > 2I' + S$30¢% 0 eeeeeeeee- (2) (05)

(1) e (2) 8 Cu¥*=S03* eml 8OdE B60)B3Beni®B0 wem a8,  (02)

1000
= wx 15.0 (03)
1000
= S0 x15.0 x 63.5 (03)
1000
= 0.095 g (03)
o® 8¢ % Cu = 0995 100 (03)
0.285
= 33.4% (03)
(e4n 30)
Cro077+61+ 14H*> 2Cr¥* + 3l + 7H,0  ——-meeee (3) (07)
l2 + 2503 21 + S0 0000 e (4)

(3)+(4)x 3 Cra0/7=6503% e} 5008 t3eDBHeE®Bn HED) @d®. (03)

G

_0.10

5,07 ©HgeHmHD - 27.0 03
23 8o 1000 (03)
=1,000, 270 (03)
6 1000
2Cr0sZ +2H'S> CraOs% + Hz0 i L (03
20 5 Cr 08 ®&® 95 L, 010 o0 (03)
6 1000
o0 gdedon PbCrOs 8. (03)
9® & Pb 80g @D -2 x L8190 570 (03)
6 1000
=2 x L 010 570x207 (03)
6 1000
- 0.186 ¢ (03)
0.186
5® S % Pb = 2180 100 (03)
0.285
= 65.3% (03)
(eten 40)
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&

2CrO4% +61 + 16H* > 2Cr* + 3l + 4H,0 e (3)
lz + 25203 21 + S406* 0000 e (4)
e®3

CrOs% + 8H*+ 3e &> Cr* + 4H,0

oBm6%n OB Cr02=3%5:03" 6®] BOE EeDBBenIB8r wege @&e@. (03)
~0.10

52037 ® @& E 27.0 03
2037 ®8@ 1000 x 27 ( )
=1 010 50 (03)
271000
= -2-x—1~x -0 x27.0 (03)
37271000
=9x 104
=2,1,010 +70=9x10% (03)
37271000
(03)
= 9x10*x207 g (03)
= 0.186 g (03)
d® & % Pb = Mx 100 (03)
0.285
= 65.3% (03)
- o _
&GO¢  — a0z  emoanedbd b (e .+ to > (30 marks)

(i} Y ngf@&a:a Bdegseied § mdn endemecd axts cesed & meam Sher Dol
8z ¢?
(Cu=63.5,Pb=207)

(05)

8(b): cm#n 75

me—IZITEJ 658 608 T T Res) Ses a0 pe () gt sn/alud o o0 cdleal et b 0efB0 B3esda www.AlevelApi.com eda .



9. (a) con sqws gem oBmoes sw 3O BHE, GO B cmd @b,

(1) ex3Bo CBREBROEHA0 (s O 08mums Sy gmed veENosIn. eolfo ¢ earBndao Sen
o8 Om yBSDuwy ecws srwst ndss. o

@05@@0@@@@ e D HD®I®O Oy
CO2, NOy, N20, 03, CFC, @655, D:80B@ ®iei)mded (03 + 03 + 03)

Sloolennlk

o  eesede eB3el Oeed® BB
o cEm®E OO DB
o BHEG e BEEI®
o e e DB BENdENG B sHSB BB CODE &rens DB/
Bme S 8500 gmg @®
o IEOWOSE
° B 856 BB
o 6D BBADOEO B850
o &HEed Bn § A ¢3@1enc cf)O®
o £rctz® a® EHENES OVADEED
(Bz® eewmd)
(03 +03)

(ii) ce(?‘ 4RO BRIMS Bex 7D ey andBRee 08B G e0f 590 & gim, @y e g O
s@&00 de 0o undBust vom 5 wew) EHD QO 8RS qum L 658 & vieEb
WTIHRITID,

aBr 8 (03)

(i) gom (i) 8 ngmesion G fsdn 00 st evy B3 Cessn Bodus 0® mout.
@2 OEH B Ace®D cd Do 0B ¥e oISE v0®tcs RR wagxnzs @dsn.

SO2/ SO3 / H2SO3 / H3S04 (03)
REHEED EEBO® &8 8OB8

pH 66c (G8D8) / BB (DEH) 2P v AT
@DMND (Bz8)EB) -

Qb 6D go® edeénn (D8D8)

DO (BDOO)

5550 (OEE®)

(Bxzd o) (03 + 03 + 03)
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(1v) Sngeniced dewds? BOVE sDme Bdm (KiE wos vl oty @3m) wleln oy ecod
vEIees @8 edmd B8 Hgfuler emed f 5Bn oS wdnder gindewss
endewt’ el nosio.

DIm OeNEBE® Q@D (Beesisd g@gne eme o) (03)
ewetlc &
mod@ B0 £6808 NO\adow 68, (03)
NO,(8) Y NO@E) + Olg) (03)
E3
M+ Ofg) + Oyg) —> 049 + M (03)
(M - e0®ep epen®)
Beesdsd Buw mene (Beesis o@xns of) 68.) (03)
sweels oud
(03)

Cedactm 9en Guide GHOALIAD () (6.g. H, NO, OH, C)

Ox@) + X(@ > OX(g + Ofg) — (1) (03)

0,(g) > 20(0lay gy (2) (03)

X0(@ + O(@) > X(@ + Ogfg) e (3) (03)

(Hx2 +(2) +(3)x2

204(q) > 30,(g) (03)
(v) L "cslegon wlolmn (catlylic converters) 88wt Sowan Busd Oigedd gl oBmend Oy

Dgmdunt, medaded odand 3053 gf Hig AL s8vlmme B0y Ced." e8® ymIas
enlensd sl nods.

e6e80m sOEvom 8BS

e NO(g), Nz(g) ®ODO &5 @B (03)
¢ CO(g), CO2(g) @00 555 8d (03)
o eI ®) aB0D crlldn HBEEINIDD CO2(g) ®) H20(g) DD &b

&® (03)

H. cHegon s8obnme:s 88 abons A8 9f) bigdsS A0S sltlnme ewndn gBons
&g (CO, 218) 28 w0sin. 088 g8mmns Ligd S 91388 e Hugednierd emed
48 em0ewss sensd nistn.

SOz ' (03)

08000 eeNBE 9B0DO@ SSMY oy 68. (02)

S0 cman Bded & SO, tzed. (03)
9(a): e 75
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& @om Hm eeenboedlnd

(h) P, w0 P, oo &iced wcesin s w1 880823 Oysfesdn =m0y cam Py, P o Piun 204
Sigor seswdo o Hochn qys vos § e 088 wivend qEed. Na,CO, Bdunmed § P,
a8edsee oEes 28m 08, P w P, and gBfuweds P, Sduvigme ag o, P, ewrewds e
o desionas 6cs @Bn 6. Anc Yevny o O ememds t» P, Sdexmed § ¢ P oo
@8. S1eod mwEss Ay elebzas v P udedsged § P mbs ob.

a8t & 0B ogw
wESn/seiesin Guodfe

M | Bdugn SeadEes PC

P | &cw @

B8 enme afctsw (gfedn)/
@ @S wi/end dwasBe uibBed &
Ergeniced emeds ¢by

oo OE® ofnm vced mSeRPd tvo odnvEd BEnd avwin.
i P, PZ,P‘,,P4 ws P ogemncsis.

P1 = NH3 (03)
P2 = HNOs (03)
P3 = NHsNOs3 (03)
Ps = 3®a33/ CO(NH2)2 (03)
Ps = @0 - 8GR (03)
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(03)

(03)
(03)
X; =CO/ CO; (03)
X2=0; (03)

X3=N2+H: (ené oooo 868 ocw Nz o) H: oo 6cwd acns ag gas.) (03)
)} w e g o) e

S = e50008m B)g /CHa @83 e/ (CeHia) 883 BF E®dT (D) (02)

(V) qeg ad80cE pn JmnSn o8ndes eg8xf PC, v PC, 8 8; O» B=nE endewast

Benss OB, Cop » MiOtgy s ATV gy
PCi:  CeHuls) + 6H20(g) >  6C0(g) + 13Hig) (02)
em)
CHs(g) + H20(g) > CO(g) + 3Hag) (02)

(02)
(vi) M, M, w0 M, Bduaces ndf wgmmants. (ce dolin pa ewd H,80, Sderns.,)
(02)

(02)

(02)
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(vii) M, M, 00 M, 8 8¢ 8 585w eqw pfs duadn odnde gig od8d «80 egsin.

(200- 250) at e

M;: — ~ 2NH,(g) (02)
(400 - 450) °C (01)
Fe (coiedom [01)
K,0and Al,O; (o8 (01)

(800 - 900) °C (01)

ANO(g) + 6H,0(g) (02)
Pt or Pt-Rh (cSegom) (01)

o
NOg) + O,(g 207 (01 ... -
(02)
(180-210) °C (02) -
#(30-150) atm (01) <L§ oatm @mb< &)
(NHZ)ZCO(aQJ + HzO(]) (02)

l Dd8motne 08 o 860  (01)

(NH2]2CO(S) (02)
200D : S DPS0. das exmed.

(vii) L. P, 2o P,om 83 & meecioe oo gon 0eoz 6 e@B 8 gewsldowss his

It

Py

o DUOBHORE PETD soddw OB B0/ Be®wn/ v Som BLLY
808

o 5300 gRo® 950D cHNERE BDD® ENY BB ce)Bdn S0 e
B0 £05 NED BEAEDR

o Bomdm Do 6@
4 obSmed 8/ SHmBm ©) a8 OB SBde gmE rd ®ide
DHem Do S08mdgne BHOO

o S otwned &
{Bnz0 D) (02)
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Pa:
e 280 BseHBO 6m3
NaNOs - @ oTReE 6@t 63
AgNO;3 - e@)0zes 0@ 658 R BesedBO
o O3 gBrn BeseHOO
o o25e® wOEOEE ©ad0n BiBe S0®0
(B»z® d>mO) (02)

1. g8¢osas oce 28n 888 90, P, Bdwgey SdEews R, 8 o geatimnaos eeulm.

9BDEKS 6Ee M3 SEAB® (450 °C e358)) O 8GO (02)

9(b): em# 75

i

10.(a) A2 B ey edonfe E588us 48 @808 a6 (B8, eek quwme ¥ 863 B.en & o Bom,
@l 50 So® ooien eyfc H5 MnC5H3N6 am. 8 O w.Bbe qumecs Go» Sks
ecod G0 gemwd uwm & g, A glog SGu oDerws emUBul cEaes 2o BBu® me
5o € 200 Gedion £5;638. 8B tpdeed & C 8853 qgum »uds ced. B afon B¢ gidens
835 8e® chwos odn 85e® ng BY D ccon @edios 08, 88 gdwmed & D 8823 quxn
s @ie?. C 01 D e¢nisd adonfe Z5:88wx am.
(ERG: e Bl @ ens =8 8848 me 30 A 0w B8 ¢ 81550RE 8 9380 gk edmed
250e8,)

(i) A®B8 850Bdics suon & e Box vgrasim.
CN" &% NH; (05 + 05)

() A,B,CxD 8 &xo ecdn.

A:[Mn(CN)s(Nl:ls)]} @3 [Mn(NH3)(CN)s)* (10)
B:{Mn(CN)s(NH3)]? o3 [Mn(NH3)(CN)s)* (10)
C:K3[Mn(CN)s(NH;)] 63 Ka[Mn(NHs)(CN)s] (15)
D:K2[Mn(CN)s(NHs)] om3 K2[Mn(NH3)(CN)s) (15)

(iii) Ax: B8 85084 asmesii PeEHediNn Smsiscst Bauin.

A, Mn 8 558008 gomi = +2
DO5e) A 8 Mn D@ 9eeEIedI® Bnniesn (03)

B, & Mn =809 go® = +3
De8e) B 8 Mn @ 96@m6ei® B®5Xesnd (02)
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{iv) Cw D 8 JUPAC 20® @uaiwn.

iG potassium amminepentacyanidomanganate(ll) (05)

D potassium amminepentacyanidomanganate(lll) (05)
0058 :Bomees Gog emEzed. qed Snatsa 8068 Han gae.

_ 10(a): .@Q@ 75

B) (@) L Ags)|AgCls) | Cl (ag) gecstegions spe emBucs atd gBSwd Bawlo,
AgCl(s)+e —= Ag(s)+Cl(aq) (05)
( = - BBon D) 698 DB ensde gdwmnd.

. Ag(s)| ACIs) | Clag) 8 pocmegin Bube pbwend Ag* wulkeis tn drobinen
8 end masts, Yol 38T iR nosis.

DIW. (05)
Ag*(aq) geemedit) g88®®0 (gbd) HBEOD) sw®E caned. (05)
(i) oo PEEE BEsIm.

Fe(s) + 2H“(aq)+—;—()2(g) — Fe**(aq)+ H,0()

I. ovn S8t ane I=Bmcas v O8n0e all) 888w Ewxm.
/395)\ 6 83 oDy mm

Fe (s) —+ Fe?(aq) +2e J(@mﬁ&@é@n ett) 888EHPD) (08)
% 0,(g) + 2H'(aq) +26  — H,0(l) {OFB0dEn 480 568©0) (08)
(~ ™ ¢ B3e0 vn) ewebw adEMD cudde gdon 6.

Il gom oBfoe Segsd dunsin emdecs emiw gﬁ@m&) 20 T a »® 50 cnifvecH
@0 Bopsf o®n acw BYema misim.

e ==044V E’, = 1.23V
Fe**(aq)fFe(s) H'(24Y0,(3)/H,0(1)

280D emie Dwd® = 1.23V ~(-0.44V) e®) (1.23-(-0.44))V  (01+01) + (01+01)
=1.67V (04+01)

6 - s :
Elcw_,u =z Cc - EA oy @ 316%&/).3- e‘u} m_rle

e et 3\«3’:3\—\ b s ¢
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(iil) sioed gufes 88 0.10 mol dm™ CaBr, 88e ¢weiwrs 100.00 cnt’ 283 100 mA & Ben
oS B . sdoBed cderbe 25 °C8 wsurtts e @F

"2 Ca*™(aq) Br(aq) _J

I gecdelltte & orn @8nis s DxBunde 2588w Buwsde.
RDBOS bR EFH@O
2Br(aq) ——®Bry(g) +2e e®] 2Br(aq) — Bry(l) + 2e (05)

VB0 &) BV
2H0(l) + 2e —  Hy(g) + 20H(aq) (05)
(* ™ ¢ BRov wm) c®elm b crsSde adms 8.

II. Ca(OH),(s) goSfede BE 210®» B0 ©B £ B @D DIERS.
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[0H) = J1.0><1o—5mol 3:1"1*9 e®} 1.0x102moldm? (04+01)
0.1 mol dm™3
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