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& o Do semtioneSdnd

(€] &hZpu Ci) @t e CO,(g) 0.15 mol = 2a8aey gaes 2.0 dm”* madmes oah, cdeastin 689°C 8 ¢
2¢abc o8famtd ool g 98x T c8Rnmdd defie 50 msna pe BOxas B0x10°Paad
@en DEim cE‘,{689 °C 8 & RT =8000 ) mol™! 2p= opnts)

() Cls) + COL(8) = 2C0(2) 2EFw0ed wBrEom Haoa, K, 5o gmemas Baxiz.
(ii) 689 °C8 ¢ K K, casma nosm.

(iii) sbod efsemon § gon Sdnc og mdme pe 689 °C 8 T 58ns (s) u8e CO(g) = CO,R)
qDeg @0, 915 6 DgyedB @@ 1.Bm BDms 2.0 x |07 Pa @@ 09. 208e wpfomitd
oged@zn 30 CO,(R) 8 grin Baned cdmdEd neanc 838 guindeas 51988 odzis.

C(s) + CO2 (g) = 2CO(g)
— Péo
() (05)
(i1) Cis) + CO:(») = 2C0(g)
¢Bem (mol) 0.15 y
c9nBom®eds (mol) 0.15-x 2x (04 +01) 2
80 Dy 89e so@m® =0.15 + x (05)
80abEn O B0 condora @08 PV=nRT ecxd.
. _ BODX10°Pc2.0x10 °m®
0.151'1' = ﬁKlU’J = (04 + 01) iC
x=0.05 mol = (04+01)
"“--// — . i = o ‘——""’_\\-.___.—-———-‘.h_____,r--\__________,___ﬁ.
nco =0.1 mol ncoz = (0.15-0.05)meol = 0.10 mo!
(03) (02) ;
28 &en
|\ Pco=2x0.05x8.0x10° Pa/0.2 =4.0 x10° Pa 04 + 01
/ Pcop =0.1x8.0x10°Pa/0.2  =4.0x10° Pa (04 + O1)
: - _ -3 3 Axl
K = 30X A.F'u] a( pa % ix flo ™ (04 + 01
L 4.0%x10% Pg N = & X | "'\"
o =4.0x10°Pa s I & (04 +01)
V Pl cett 3 s
Smdo ofvas .ﬁqy 4 Y4
Meoat = 0.20 mol,*.. Xco = Xcoz= V2 (05) Y
Poo=8x10°x1/2 =4 x 10f Pa (04+ 01)
Pooz =8 x 10° x 1/2 =4 x 10 Pa 04+ 0N
Ko = (4 x 10° Paf/4 x 1CF Pa (04+ 01)
Ko=4x 10 Pa (04 + 01)
K=K, RT)™ esi  Kp=K.(RT)™ (03)
An=1 (02
K. =4.0x10°Pax (8x10° Jmol™y"
=50mol m™ es$ 0.05mol dm™ (04 +01)
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| = [0.10/2x 10° )P/ [0.10/(2x 10°)] is
=50 mol m (0.05 mol dm*) . 04+ 01}

(m) 86® ©Pwesd Q OB, DOSD.

Q {20x10° Fa)?

2.0x20% 20
=2x10" Pa 1 _(05)
Q& aexn K, O 9eh afn ed. B&E}eﬁQ Kpé}em:no-:Pcmq@B@qmoPcthﬁaS (05)
[ liii) Sodo oo 568
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By =z
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6. (a) 25°C8 E o838 Seind=l e 0-gdd (ac ¢BcuBs ey gPieod 25.00 car’ ¢=i8h quenm Sewas!

N’J nxn> S5e8s7 HA o ch@c:E- 0.10 mal dm g380mcsed en9gs @zfzm eﬁ 288 ¢iZesed pH gra 3.0
Ba. -

s

Q‘P‘ (i) HA(aq) + H,O() = H,;0%(ag) + A<(aq) v =8nssu wcods ¢3¢ 90ced Bwda Home, K,
wEmmHa DdElD.

(i) @*®® HA e gOceuS mpm c9escs, BOH goc sd®axd o8o amBvme acm €. 0®am
CSese e § of gp®cs 8geed pH goc 9088 e wsfon G§ epdon Bgemed 8
AB comect mslcesc ceme nodm. (35°C 2 K, =10 x 107" mol® dm™*)

(iii) guor ep@on Ygama gy dce 6 BSa80f Bubod ayn nom Cf ny™ ndém ¢ gr&wn
8gmend pH goo v&mm»o Bz,

() pH=3.0
[H]=1.0x107 mol dm” (04 + O1)

HA(aq) + H0(1) = H;0"(aq) + ATaq)

=K 07(a0)l[4 (aq)]

e e

(2) -
[Halag)]
(008> O ZHB> ma®.)
_ (10 X 10*mol dm™3)?
~ 010 moldm™? ©2+ 0N
=1.0x10"* mol dm™ (©2+01)
(i) - a@mm coesed & p!—l aec @DIend tg HPeden HBWIG @@aﬁk&f@om ol 2
A (ag) + Hzoa} e HA(Fq) + OI—I (aq) lep = X4 L € (05)
E:-"”“' A-{qﬂ.J ke » k¥ : (o P
oendie, T (e ] R ‘;"-}‘*ﬁ g Tl
[H30+(a.q)] [A™ (aq)] e : w_;é\;( o
K, _ [HA(ag)] Gl w5 3 5% e
K., [H0%(aq)l[0H (aq)] o ? £ ©
o S e B9
wBom oBesed & (HAGQ) ~[OH(ag)] PP e T
At B “ ~ et
kg _ (4" (vq) y % {éuﬁ\:! b_y-{n.jk' (105)
Ky [0H {ag))® la b
(ot~ (@) = |14 (enigE] o) T
. =8on) edesed & [A(aq)]=[sali]
. oonm euesed 8 pH =9.0 &2 @85 [OH]= 107 mol dm™ (02)
- _ zKE
[salt] = ([OH (aq)]) 3
) = % i dm”™
[salt] = ([1.0X 10~°mol dm ™) 1‘;’;‘14::‘[_ . (04 +0D
=0.1 mol dm™ : (04 +01)
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(iii) " eoBoo eodessd & gpdc Sgéns 100 86 ogo ae 5O, j
(@0 adicne 100 eneds af) 8 80) 5‘

(1) - 9» 683ndéns Bmers,

- _ [ anRg ]2
[0 (ag)] e = [He2 ] (05)

[(4(a@1&,]"*
ol 8 K|

(04 +01)

[01meoidm ] 1%x10 " *mo {’dm“‘]”z
1 1x10~5mol dm—F

[OH'(ag)] = 1.0x10® mol dm™
[#H:0"(aq)] = 1.0x10® mol dm™

59 8, pH=8.0 (05)

{iii) Sepgdo afoao 558

A (ag) + H:O() = HA(ag) + OH(ag)
| efl-a) ca .

| [0H7]= JK,c = ’II:—:c ' (05)

[salt] = [A] = ¢ = 0.1 mol dm™/100

I

—ia ] —= =i e
| fon=~] = jRa0 L mah ow_ D0 SeIER =l 0 mol iy (©4+01)

"1x10"F mol dm~% 100
| pOH=6.0
pH =80 : (05)
| q
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& o) Beoe ecobneddnd

(&) AgBr(s) lﬁg@d qce dvecs] ¢0n G oo ol &S 25 ;'C 8 2 68 ¢Orm Q&m—n,

K, 50 x 10" mi_z dm™® e8.

(i) 25°C 6 ¢ o AgBr 200 =0n8ad oo6zm osimdo AgBr gOGeD ¢S Aghaq) misisess

Ogmme izim. g

(i) goo (i) emdeed ddnc od @ c0smesss 100.0cm?®, o AgBro®o 3nden ¢d.g ©9. 08
il oo gee 1000 e’ 5 8oy 96 ©8pEandd dgedn s g smlst scom
cl 208 gDeeD w» AgBr o8 phreos Sodoed oped DHPOd 983 D vitnsH. €8

eDmech Ag'(ag) mzicemc R0 B w18 §? @ed SExs cogyin.

(iii) ggn e 8668 mBmeas? 25 °C & 2 15 x 107 mol dm™ AgNO, gﬂm&m 100 ecm? =
6.0 x 10~ mol dm™ NaBr esbescsSe3 5.0 cm® 8g ng 50 AEeenctisn O AisSnems sedndna

DOsIm.

(i)  AgBr(s) = Ag'(aq) + Br(aq)
K = [Ag"(aq)][Br (ag)]
[Ag’(aq)]= [Br(ag)] =x

Kep=x"
2@ 8o, [Ag'(ag)] =(5.0x10"")"
=7.07x 107 mol dm™ @3 7.1x 107" mol dm™

(i) 0o AgBr 8 cduide OGS, 6.
88 B, [Ag'(aq)] 9o 0688 60./7.07 x 107 mol dm

(05)
(03)

(04 + 01}

(08)
(05)

(iii) ~Ag' = Br endieénca® @ifon aimas 06 Ky, 686 scsdcac nggn 6d.

_[Ag*(aq)] =1.5x 10" mol dm™ x 10.00 cm®/ 15.00 cm®
=1.0x10"* mol dm”
[Br(aq)} =6.0x10™ mol dm™ x 5.00 cm?/15.00 em®

=2.0x10" mol dm™

[Ag'(aq)]x [Br(aq)] = 2.0x10° mol’ dm™® >Kj,

[em3 BB BOLGE pac]
58 8, AgBr eddeda 8. (@ oo et ghdedend el
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() () =8gbes o8 gD wle BeQRnD o Sxdo aceecs 8200 P eb. condn e¢ens P
DEmec BEC mo X, m X,0m gnd 0wed asmidn Dds BDx BESES PoawPoaD
P-P
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(i) 50°C 8 € clnanmicd on dnesiE ¢y Ond ¢bmas oo o8ntnd 18 s newens
80me 45 x 10* Pa@d. 009 cdmsved I eOnemid cx Snemicd 8 orimdn fws 8am
8BedBx! 55x I Pa o 3.0x 10' Pa 08, g19es obgbes eco mSecm 30 scnsis.
L 65 newens eonenid on dnemid 8 9Hc mo asna ndnim.

li. 9:ds nomecsd e@memid oo Soemid 8 8hc e a&EmO s,

(i) goo omHno S8 o € g evnond; C(m® ns 583 50°C 8 & e@aemid-dnemid Sgaecs

Drde BOm-0.g8 wdom gg (S05in. e o8glie oce vBedn 89 acnzim.

(i) obEbEn EDEed eoEneD sem OB oo enle®d,

X, = 5 90 evzidzin.

Pi=.‘(|' Pﬂi - x 2 (03)
F =P*r P x + « P (05
P =x P0[+X‘_’P02 5 " mfpm-& E+ E-"l’ (05)

X2 = l-x
P =X|P°|+(1'Kl) P’;

: @)
(p-2%.

x‘.‘. o [P:’—P.?} (05)
(i) -+ !gP nooees 2 6, ?_,_
" Xmeoht = (4.5-3.0)10° Pa/(5.5-3.0)10'Pa=06 ¢ (04 + QY
Xeot = 1-0.6 =04 '?é g (04 + 0V
., P ’ -
11 5p oEwess 80e o, P -
Kmethannc)_gas = 0.6 x 5.5x10" Pa/4.5x10 Pa= 0.73 7 e - (04+01)_
Xeéthanol_gas = 1.0-0.73 = 0.27 (04 + 01)
e . b : =
(BBode Qo FIDo D.) /" é
(iii)
B8® 5008 eDo» (obubiéo 8génn)
Pressure (Paj ‘Q 'JP “
| N
N ‘,‘@ 1S
55x10°
sox10?’ q;,.
% ~OR
_————'_—_‘_’_J
w pehh
i‘ X methano) = 1 Xmethanol =0 X pety e = ‘
(/ (c& r Qk- R ek X v =0
BEi o 656 Gee O . ch. @ ) (02)
@Q@mma@amcmeﬁmadmaﬂcam... ' (04)
8g 80an, P sozida 6oE 6D, 80 candao (@:00) 0w (04)

5.3 DS QOHO D) e WD §E SO, P S5O H8ns B> g 8.
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7. (a) ©8cded 2 qif Geem Op OBMD ©Bn o0, @@amm@mﬁcﬁ%mmagm&mdqe

ecriauim
Cl)l-!

CH,— ---C!Hz—a—a- €6H5-{|3~¥C‘£C——C6Hs
CI-I;

oo B albcdnd

H,0, 905e:8a KOH, Br,, eazdg H,50,.
NaBF,, C,H;MgBr/Sag b '

22ed cOBOOO® BEOC 9 20 &5 sode gn @.

¢ T
-
CBH —"C—CH3 NTaB;-l"L"' CEHE__C' _CH
H
&%.0. NaBH, 8 gﬁ&m ?ﬁh sarmgose . (04
o A"’”
:’5 o ﬁ *o"” 4.:’

.,r-‘s'; Cafls—C==CMger St

s

conc. H2504. GBH5'_'C:CH2_
(04) ' (04)

Br, (04)

S0b0 H
KOH

-l Oty C=0rH -—-———CBH;,—(I:—CHEBr

n
CgH —C:C—MQBI' 06 04
ﬂ:\ 'h"ﬁ ° R ¢ o, (08 : Br (04
" CeH —-C=CM B i
\% g5 gbr ] ?H
i 8+ 1. COCH; (05)
CBH5—'C=C—MQBT cﬁ]-lﬁ 2 ( ol CEHs‘_C—GEC_CﬁHs
(10) 2. Hz0 (05) |
CHa
Hoge Bobod (no marks)
COCH; (05)
ﬂ) CegHs—C=—=C—H &—!— C.GHS—C—CNa L o Hs = final product
0 (06) (19 2. HO (09
\- 12%) i 1. CeH{COCH, (05)
'CeHs—C==C—H —L CSH5—-C.:(‘::( oS = final product
(06) (10) 2. H,0 (09)
7(a): oy 80

(b) =on sews! yEEm I obgbs 809 swm R, - R on X, - X, sgmeosies
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7.00) Ry KMnOy/H (06) Xy OCOO’* ©7)
OR KyCraOp/H* -
OR 0[03
Ry LiAlH, (06) X, @—(;Hzou (©07)
i
R; H' ORdiLHCI (85) X, g—ei 2‘3"" 1)
OR dil. H,50,
0

o R PCls OR PCly (06) X4 O—g——ﬁ-—CH:—O 07 %’6

OR SOC, [pB7,

G a
I ]
R, esde H,S0, (06) % Qc—o—cm—@—c@
©7)
R, &bsBo AICI (06)
O =mw

oo Xo 80 Xs o

©_ adHxHO : e ese® O 560 coid cal 9 ©ids.
s mem) el 0ono S680 808 azeherdn Heos eosdo nao.

7(b): eaa 70
€ (i) oo ogos oSS0 Bgm oTpes egim.
H, CH,
CH,—C—Br +OH® — CH,—C—0H +B*
(‘3!-!3 (|:H3 @
A B
CH3 (05) ‘«'13H3
Step 1 CHa—éL—\B‘f = (‘:Ha—C‘B E Er?oz)
CHa CHz (03)
CH; (02) CH;
Stepll CH;—C®" & R i CH;—C——OH
(!':H3 o Cl:H3

(i) NaOH 080 A § ufSweds! BO g9, C 5@8 edod dgud crod. C 8 d5wve ecsim.

cHy ®

™ ==CH; (05)

//

CH;
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& Qo x5 eemboeSalint

C emde — OO ; :
4;-.9’:-..1 ecami sfm= S8nt eoosin. (S 9 odunsd endy 15 8:8 cied.)

8. (a) Aesalos (A=MX_ , M=3d ocomdt godt qusindn Bggizas, X = cnd dYwcnl ced o)
) M)"‘ihugu o5 NaOH =0 gzioi H,0, o8w 8%5c® me 59 B sweaios ca: ed B3 8o glwas nox
',\1‘5 H SO, &5 a:@8mam g 80 C eceisine 8@ od. C s:ocdocn NH,C 2€@c 583w =¢ 50 oo _,G..,zs

0{' sE= D mczadns -G ed D noe of oe BE S@upmS E sveoizc, Egids on S {Seds
B

Finad ean ed Ca @e.hm: F 2age8 om0 e 32 ne G ama £ah of des «@a G 4 a88meded rl
2008 Siged 208, @8@ dugt HC g0 ode g 8o el ¢@ H 58o Nz ecive gfSo o9 &
Scsss e gitias (Sacénag> 19g0 @@ of A8 5o ¢fean K305 Na,C0, asw 85ve og Bu
SZemis givedocs o2d 228 yi=asdos sud. eudme sys HNO, S8 q:98=am =l o2
=88 8=l ApNO,(ag)eng =g 80 omm NH OH DG gd: u:n oz qu:sfwdaw.—:f e =4

(i) A.B.C,D.E.F G, Hen I ogmosis.

(i1} C gDy sofmod om=m NaOH 0Bz BE828 ng 32 582 38 A3odsss se 018 =8 ¢7 =88

Hixu %300 gg pBn Sancin ofodss egdin.

(I) A: CIC|3 ﬂ CfCig.HgO @ [Cl’{HzO}elaG
B: Na,CrO4
g £ NasCr,0-
D: (NH,)>Cr20;

—1

E: Cr,0; (Bo28 a3Bn® scamdons semn gud (05) @ sess) R -
F: ‘N3 G A '\1:1' ;
G: (N, v
H:  NH;
I H, (8. a (i): (@men 05 X 8 = ©mey 45}
(i) @am'@aa om0 sreb. 01 + 01
Cri0; + 20H ——»  20r0s" + H0 (@3)
5B %ﬁw;* gfﬂ,@a _ (8. alii): @@ 05)
. A T
= v@d};} G‘\.ns 8(a): eu;ms0

) T8 &8 grbenom acis aom QO gheg &f. 28868 aals gom mgm:unlm esz o) s oo olko s
B¢ =dm =F.

oUsSaans e

1. D= HC 8= T ga®8man =35, L ouonE8 sibesa Q =8 eS8 gicieodoud o

| =E=T H,5 Efcmae oo =8 ; i

2. Q eoxm gom =om @i H,S S8odc @ 98d bm oo | emE8 sfesa e @5 -

BoImo mOEm ¢, cdesa BEE od, NH, Clss NH,OH
Sz =dEn GF.

sdeso 8= H,S AEcoe =03 CF. Q, =9 oS gfi=Sedonss =58

3. Q.e0ch bl mom @f H,S Sade® qud Hm 2o | Q, g 2D gocdeafomo=t o,

Sedma T, (NH ),C0, gaesnad S 20m of.

Q, 0, o Q, qBPsSeso acm elsa ! ' '

; =Oomieetn SESBaEe |
. cewma® s HNO, 8 Q, ¢tbema o cf. 88¢ = gh=ediced o1 G5 D0S giuhazi
Sedst op, ¢ 6 38m = Kl o =dm 8. e &
2. cemp® o HOS Q, cliescs =dm of. cBese 83 e=od oS obefenimonsd esyo 8.
=3, oy NH,OH o=f =dm of. {
=ES Sgeiol Ooe] mpp= NH OH o=t =dm &f. g enenE! gfrstedoc: e D omg
HE oS grliasnss CiEE
3. i HICI 8 Q, ghemuw =0 gbemc cnslEs ol=Zuwbd p—— et C RS,

et mom @8 i

Bt ;Ei;“fj’dii:;i“’;‘;”’;;x“m 5 w‘;}i Lot

) T8 gdoqoidom Cu™, NI, Ba™ b C”Lq‘wu (10+10 +10)
(i) Qu CuS Qz NiS  Qy BaCO; (07 +07 +06)
=g, (i) gacion goen e, {-ijmmm 8(b): ey 50 |

(i) Gé(jéw Hiymy T wbod @Tb U{"é“’ﬂ

2 m '-'519&'1515 wo. 7




& on Pene ectnboeBsind

1) T pvesed g ALY e sisigme Blsso S55 sexy cwnn qEfets FoBEsde swipy aslvs
e Al rem pH=58 P oofSct adBa=0, AKCH ON), sea go=isds 828 wgm Upbessasd
25.0em' 20 2 Sed §-0Be:=iB=femnf (622 age mSmpecs’ mE=e9. [QIO) . C,H.OM) 2=

i

OH
=g G gbslad=c sodh, amo Soscs 2aic. iBlgd KBr 2o caa® g HCl &a sSeae oo

SR gulog, o4 ouded 0025 mol dm™ KBrG, 256 an’ 2og ooz of. awa g=Seis FeuBBese ne
8g Lon g5 oon gpxded.
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