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DD BID.
T I SP? A M 2p_or sp®
I N—C N, SP2 i S SP2.
. C—H e SP2 . H osasonras |
IV 2 Qo SPZ ..o C o, SP o,
¥, O—N¢ i S 3 o ] R
VI N—0  Nteooooronn SP. s O —— 2p or sp’

(cne 01 x12 = e 12)
(vi) vom qEfedn uo8ie e¢m omd T A5i0D e wvwd Dx sdErgD DISED VEENOIH.

. N'—C2  N'evorrro. 20 o Zme. om Bn
I CO—N* oo 20 N® oo 2D
CF o 2p N oo 20

1 =
(vii) N!,C2, C? &0 N4 eso@oeg 000 qouasi 8530 emien wgpsl ooxis. (cem 01x 6= cem 06)

L L NN (04)

1(b): cne 54

(c) () eCodos (Laser) mde® @ 695 nm Oz eniedds Se@itme 8.

1. @88 eniecdin ged O S §8n Bbended n@m» meivwd ¢?

S AT ZDGIDRD .. eeueresrre s riassnsenesss s aesesssesess e eseseaeneneened (02)...
[I. 88 emdecdim gcen axsBa ki mol! 88= neamo mosim.
mecined gedow ¢ =3.00x 108 ms™! el Bame h=6.63x10*]s
emnjedimwm a3Bs (E) =hv
A
emledd® @gewm @3Be =hc x Na (01)
A

(Na = 2120008 Swoes)
o053, @ndedim @Heum aFSws

=6.63 x 103 (J s) x 3.00 x 108 (m s™') x 6.022 x102% (mol!) (03) + (01)
695 x 109 (m)
=172 kJ mol’ (02)
1.4. - 860 B0 GO EREY FHDS BE DUDE..
h=6.626 x 1034 (J s) 880x ced.
(i) AX, o» oo g8 agdn A-X 09505 O 90g «. e@8 A en X §ecdnde wenin
Howesn mdm gmd, A 801 uded &b,
som & g8 [ew I182 AX, sco 83c 018 ggm viDo/m008 58 ndsds.

L AX,0B0»0 .. .00 . Gomienmg 8I%Es ... s

I AX, 868 o0 ... 208 §eniemd (02)

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

1. gom 1o Il wdesf @2 eegunsd 20 ¢ HR0c0 &8 cevdamad &8s eqsin.
(g : goan gy ¢das )

AX, B T o@w — CIF3, BrFs, IF3 (@@ o) (02)
gds 100 ClFs Brfs IFs G20 (0

# Bemienimos 8c®aw — NH3, PH3, NCls, PCl3 (8@ &225)(02)

AX, B8 | mes gewsesisie = BFs, BCl, BB, B (05 %) (02)

1c): 2cnE |
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(i) A8 e®gbies gecseds Domes Busls. ..ovvee... 1322322,063323,06431 (05)
(iii) des 600 A oBS ne B0 8005 190 B8 2o, ........ 08835 .ews.. Ha.. (05)
(iv) cos38d oBieredl A caees Bbsin R ¢? v GBS (B 7)) (09)

(v) 21850 0,(2) =520 A 8 88w sgo s cudlin edndsga Euoslm.

(vi) A 8 ogg qgudnim affa, @dbbSm dged 98 meled® J0 gug dbmed 8
geebsed 08 gowd 881 B evd ¢f) ed ¢? Baed BEnd emlews! G mdxim.
a8e. (02)
Drepded SHEE o S0 B0n® gdwim »Oved 18 9eEEeInwd crems

29¢ »u8dm @redfome (ed Zeff) eonscEmr 80 . (01)
©0@1eged BaEsds O8 ©d. (01)
1853 B8O a8 9ecBeddsm »rddwd e gmbinms af) ©d. (01)
(vii) BEOBOBGE §0on A B B.esined JEISBD BB GLBF. 1uvurerrenn KRG, (05)

@ - (Vi 08 8 Bw o s ER 1B DIS5IB
@. - (Vi) g8 g @ 55 2(a): cryen 35

(b) Bun Xo Y am §eeds egn v, BEeSES 2.3 gnumewus’ abg gromemnes. @@ X
w0 Y o 8cedsn ocnd® 0dlifmm 8ged 58 melad dued p-evined §ecdn ¢, & od
Eecdned vo@igm germn 200 Ot g8 8. X 8 8¢ys) enenmnd Y 8 B¢y’ enesmdd 08
g8 o. X ¢ earle et afcs o gfSo me 20, o dcwu ece adlien, mim o
o8 S19ds BO @8,

(i) B 8 dexnoBn goo, eedloao ¢ gmesd, Bosls. ......... 82032 (05)

,. . Se

ii) B8 B 85-98 Ogva afdn.

( } S @ el CF@ e.‘ N || . -@

..C)- S .q.
o (05)
(iii) B 8 801 so@igied B0 OG0 SeH®. iieerennninis 2 7 SN (05)
(iv) B wgmo$He ewegn denedim olmed:s ecadn. (@lg.: Sidemn/Sdees ¢ gdes ed.)
83200 BB encs

1. dil. H2SO4 08 880 »9w o o8n ¢dben Digds »o
1 DEEOG B8EMHBY gdfednn (ewd B8 (8 ¢denws)

2. Pb(OAC): o 880 o8 wE 80 & o1ed e g adiedenss
3. AgNOs o3 S8@ o3 me 80/ »E o Do’ »O B0 »edD &g edednnss

Any one of the above. Test (02), Observation (03)

Note: Test must be correct to award marks for observation.

(v) Am@emo o B gionems ege g8 seddoed doodin goo Busim.

....... K2S203. ..o A OB L 2(b): crpeg 25
(c) Curp @8mdmes. e 1:1:3 enomeas! i §ccds pods’ esitn . Coc 65 o,

A 8. pems 8ELDs eim B8 Dped p-eondd gusl b, e® GELds eensl B
B 8¢ B 08, 088:3 o §rednum aronams un Ag' end sieesm cdao o oS »
and, 8o ezl 41e®iBe pbesan agds @d.

C 8 oesBn goe Bose. KIO3 (10)

2(c): ceq 10
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(d) D oy geeds ecnis’ 0dsidn scecionS. 08 @eeds ecn® C8 ¢ am.
(i) 288> @dsed? 1850 D(aq) =@o C(aq) 8g =g BO, dn-c{T 0w Eed.

I, D oogsnmzlem. «uoererretresnsnsennsnnrronarosenesns

Il. @8 Beom B85 e 9B quda adndms Buslm.
O3 + 51"+ 6H" — 3>+ 3H20 (10)

(ii) gwm (i) 8 crea® on-¢fd 0asd, B g grbmens! 18nd o 58608, dn-¢fHct
g qdlbem 0. c@8 Bl 880D wew nEn aadn elndams usis.
l2 + 28203 —> S406* + 2I (05)
(ill) goHm (i)ma (i) 8 Bedm u88wm coewdd md 05853 B by g1damun eonsieams o88:88n
Bdeduaic 08s Sas ng o1 0882 wdn mg vB Honad vewsl g, asln
cesed? gedis dea Bubuits eqim.

ebana e OO TBBOB e, (05)
Dbes Bubimes 209 Bobwne - B¢ / 24, 586?/ 586 .68, 86 qz@B@a ............ (05)
2(d):cne 30

3. (@) X Y oy ofnliea oo oigmn D1doBE ¢® ogmB. X 0 Y 0. wddfiaxt eem
cEemHD-t3:338 mEie ©0om (1.0 x 10° Pa 80men) mos & aw.

cdeasos °C
@ (i) 80 (V) ¢or @08 € o8 mEos eovm @ 130
P o8. 120 — Q=208 (02) [T =
(i) =om 8 1B gede mEw 20v» @ P,Q,R 110 ﬁ"/{ 4
qed ewulecds’ ¢IDxsim. 100 ] //
(]
P - ¢ mesa c@as c08n gedes i ﬁ/@% s> /
P = ¢ (02) g0 2
Q - Dode mEwwy 8 D8 gedaw 2t //
R — £ mEwss o ds mEiss 60 ==l
oEnEmE g8 gedan P =c¢os (02
RO MRIED ¢ o (02) 50 - ¢ | ® |( ;
ii odd) X DY 8 =im,
(ii) esocpd :D‘J 308 2362 @qo = W SR e
SO0 ... gt 40 I oS (X, mol%)
(02+01) x 2
(iii) X8 40 mol% gog X 09 Y ¢ 8genus 53380 g1d®» 02 cdeamsido s ¢?
X 8 40 mol% ¢ioescss 80 °C 88 300 oS of. (02+01)

(iv) X8 60 mol% gooq X o Y Bgencs elplicossie twde 990 odfdm ¢80 cdadlon
0o ¢?

X8 60mol% ® Y 8 40 mol% at.q 8gescs 100 ° C 88 wdzbenewmss
Dodes RO o3 ©d.

(02+01)
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(V) cdesine 100 °C 8% X 8 comidn D1ds 80me omma mosts.

100 °C 82 comeimed X 8 @gcenn 15% » iy meised X 8 @gcwos 60% od.
Sl B®c: 918mews’

PY = P xk (03)
P)fl — Ptotalx).? (03)
Therefore, Y = 2 (03)
y LY — x;{
1x10% Pa x60
P = % (05+01)
P? =4.0 X 10° Pa (04+01)

(vi) et cldveieni @b &d Az ne X 0 Y 88 Bgwad T cdwsoed?
©8REm00 8eFiLd ghuln 8. 880 Hido mEItw BP0 BORHEDO BEB® &0 BEItend
X 0.10 mol 29 Y 0.10 mol g&op @0 eesiosion c&. e8@ ceesied? Xom Y 8 somidn
S9de 8Oz BEebES 4.0 x 10° Paw 2.0 x 10° Pa 68. deod Bude widmesst X o Y 8
2.8 B0m omme o=,

0.1 mol x4.0 X 10° Pa
Py = (02+01)
0.1 mol+0.1 mol

Py = 2.0 x 10°Pa (02+01)
_ 0.1mol X2.0 X 105 Pa
0.1 mol+0.1 mol (02+01)

Py = 1.0 x 10°Pa (02+01)
[3(a) cmeg 50]
() 68w 4833 ¢Bc ¢Ecn (Z (den) igens, “@xs NaOH gdemces oo anBwmeast

Sbeis o0 . Z 0ewen8 12.50 cm’® 888 sew asfn cfesed e 880 e3¢ ene
0.050 mol dm™ g NaOH ¢ esens? 25.00 cm® =3 adas Be.

(1) Z oD sies’ s ¢fc eufceno vemnoe odsis.

25.00 cm3x0.05 mol dm™3
12.50 cm3

[CH;COOH(aq)] = (02+01)
=0.10 mol dm™3 (02+01)

(il) Z ¢o0emesns pH qow oems o055, esBafeeamncs 8¢ 20> c¢ c¥mridedt ¢80 dcexs
8¢ Bxdzm Bama (K,) 1.80 x 10° mol dm™ 8.

CH;C00H(aq) = CH;C00 (aq) + H*(aq) (02)
@®d

CH3CO0H(aq) + H,0(l) = CH;C00~(aq) + H;0%*(aq)

2803 2®cewd a10®@wm wisSgens = C

Bedme § ®ion = d

[Kaesewo e98m @D adas ©.]

_ [H*(a@)][cH3€00™ (aq)] _ [H30* (aq)][CH3€00™ (aq)]
Ko = [CH3COOH (aq)] Ko = [CH3COO0H (aq)] (02)
CaCa
a7 c(1-a) (02)
[K, = cijfZ) 28mdens Bwr 3B DS venms BOCTD O IO HerBI BCHI ey 02

LIS WOBIB.]
Bedmw@ § ©10s o0 8 05 (ewd a<<1) (02)
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B o0 B0 e¢eiline®sind Cwesn eCABES.

pH oems 88®
(e9Bm 80 & s e 88 eIWOBID)

[H*(aq)] = VKo C

[H*(aq)] = V1.80 x 105 mol dm~3 x 0.1 mol dm~3 (02)

[H*(aq)] = 0.00134 mol dm™3 (02)
— _log [0t — jog[t@®

pH = —log [1.0 mol dm=3 or pH = —log [1.0 mol dm‘3] (02)

pH = 2.87 (02)

PH owmms scw Swcs 88n0
en3bes’ eoens HIBDHEGSS
(e298m 82e&M & o R 88 @IDOBID)

—log[H* (aq)] = 1/2(—log(K,c)) (02)
pH = 1/2(—log(1.8 X 107> x 0.1) (04)
pH = 2.87 (02)

i) T oDt aa sotint: dsss Sl v d B ; - 8
(i) Z ¢oemend nosf emund (100.00 cm?’) sogdd e NaOH 0.200 g don 3 fends
=} (= - 1
GG Ve DOBID 1 cEGEDEG eUnd eondn 30 cundurns Bids ¢88 ieewd pH

DHEBNS DO,

[eoedEe vo@igps dnside: Na=23:0=16,H = 1]
goemes® 100.00 cm® 8 ¢(8 CH3COOH g®sescs = 1.0 x 102 mol (02)
O 20 c¢ NaOH g@iencs = 0.005 mol (02)
@osed 988 8 ¢ CH3COOH g@escs (0o g88@ m»c @i NaOH) = 5.00 x 10 mol
(02)
OB ¢DweEwd,
(e9Bm 80y wcoTims DS CRe af) ePIIHD))
[CH3COOH(aq)] = 0.05 mol dm (02)
[CH3;COONa(aq)] = 0.05 mol dm (02)
pH oeme S8®
e»IBm 2030 BeYs’ 0 DS CRER ¢8) eI
€ % g8

+ _ Kq [CH3CO0H(aq)]
[H* (aq)] = Selctscoottas (02)

+ _ 1.80x10°mol dm~3x0.050 mol dm™3
[H™ (ag)] = 0.050 mol dm=3 (02)
[H*(aq)] = 1.80 x 10~> mol dm™3
pH = 4.74 (02)
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B o0 B0 e¢eiline®sind Cwesn eCABES.

PH oemms wsep Socs 880

(e098m @deLd € s R 8l @IDOBD)
[CH3€00™ (aq)]

pH = pK, + log[[cygcoomaq)] (02)

pH = —log(1.8 x 1075 ) + log[2%] (02)
[0.05]

pH = 4.74 (02)

(iv) ooo (i) 8 Bdoc wdn @¢ pdene Hooden woames eces vBeod ¢? @aed EEnG
el st

o (iil) 8 scpsd pders BDdun Denns eces Gao 8. (02)
$0HenS AR @dEWE 1 98 ©.yd@n HEPews eeiBud® Ederw adeq ©d.  (02+02)

(V) e0od cBdweiwmd Z ¢deesd 100.00 cm’ o880 0gdd t NaOH 0.800 g fs mom
G 090 gdes ddden gDeaes ocs S0mdd ¢? gey vamne S50 08 ded
B890 w8 mivin. gPeed wbEw v cYemEds edme erndm 88 comcEema
et t=)

100.00 cm® 8 @& CH3COOH g@sescs = 0.01 mol

O 0 ¢ NaOH g@escs = 0.02 mol (02)
¢Demew® CH3COOH &g e29ed.(ewd CH3COOH wdgbaensd g85w0 »d am) (02)
£ enn BDI10ED I1DHWS eEE W eIWIE. (02)

[3(b) czpeg 50]
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4. (a) A,Bow Copn gg» gae CH, BruSs 0o e@:0chn 0. 000 u@1dueds nm aneds, B
oben gme 6@uelnmde evslod. A e C dS8ememB ddhm ©08dedn ob.

A, B ©v C 88c NaOH 280 c0» 0058 y8fw ne 50 san g CH,,08=, D,E w»
F escecio BEedEsS @B, D,E uo F cdm 059 PCC e8c 8818 mdm cg PCCewea F
488w eonmed w. PCC ©@o D oo E g88w od B80S G v H cagB. G esv H soowio
@m8, 2,4-0808e81008c0888x3 (2,4 —DNP) 6500 dleds gdodue, g1e®ifa AgNO,
e®o 8¢ mbes ¢ caes.

A,B,C,D,E,F,G oo H 9¢ D008 con & ¢18 oo e af=is.

CHs CHs
CH3CHCH,CH,Br CH3CH,CHCH,Br
A B
A B

I|3r
CH3CCH,CHs CHs
' CH3CHCH,CH,0H
CHs
o D
e D
H
o CH ED)CH CH
CH3CH,CHCH,0H S
CHs
E E
E F
CHs CHs
CH3CHCH,CHO CH3CH,CHCHO
G H
.G H

4(a) 07 x 8 = cxmey 56
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(b) vom ¢ @18 gB8wde L), K oo Lecoe dgnost 8 ¢18 eong ne g8xis.

(1) CH,MgBr (£:830)/8g 3k (?H
(i) CH,COCH, T CH3CCH,
2 CHj3
I
D
(i) C,H,C=CH »z» H,S0,/Hg* C,H5CCH;4
J
O O

(1) &@w NaOH 1
CH;C=CHCCHj3

l
(i) CH,CCH,

(2) H*/ A CHy
K
N:CI-
(5 K1 I
(iv) 2
L

4 (b): 06 x 4 = cxneq 24

(¢) CH,CH = CHCH, © Br,/CCl, g0 850 e3¢0 wnineia on 01e0¢n dEess Dana ez,

Br
CHCH=CHCH, H H/+\Br_ A

@\5_ SO@ o
@

Br2 Q(8wdenws escm

4 (c): cen 20
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5. (@) (i) e¥Ddmo D> ¢ wodam e A :g@u CH,,C,H, 20 &8y6 O, atleq &3 @@éﬁu:ﬁ Ttals

20m L. dgemB ufend 8314 x 107 m’ 8c. 400 K 52 ages’ BOma 4.80 x 10° Pa 8e. [gm
e B DigPed §O G5 w.and vamns nivim. Bug® gl slyglies ece »i8edm B8
m 088 cdemsvedl yBfmid By 0 A0 ComEUm@ DI

pV=nRT ©08mews’ (05)
_ 4.8x10°Pa 8.314x103m3

400K &5 ny = 8.314 J mol=1K~1 400K (04+01)

n,; = 12.0 mol (04+01)

(i) Aeem»8 cdezow 800 K ¢=on 018 Scess Ag» ne a8 Bag® mwoguma@m sl comed

DItz DO GE. 00 o §BHwdE0 oy 800 K 88 agem8 8ams 1.00 x 10" Pa S, ez
se A ne ¢ DHusied O BHG and 0HBHE DITD. 688 HFFO coesig H,0 Sgod
ecs 0H8m 3D concEuma DImD.

1.0x107Pa 8.314x1073m3
800K &% " 8.314 Jmol-1K~1 800K (04+01)

n, = 12.5 mol (04+01)

(iii) evm ¢SO 1B DgsB ¢o» oBBw e B Sewdin alndea (evIBn gdE ¢S08s,
800 K 8 &) Euxiz.

I. CH,(g)

II. C,H(g) :
CHa(g) + 2 O2(g) = CO2(g) + 2 H20(g) (05)
2 CoHe (g)+ 7 O2(g) = 4 COo(g) + 6 H20(g) (05)

(iv) om0 esd o oy Sig S8C ©:a5edd cdmnud @un drled gun »3eDHdn e¢ens’
S &,

GI58wed? A DEd R0 BB c; 88 VBeRIMANELS SHE B.ALID VGBS DOT.

CHBIBO @0 90 Ly O OHE OWEDB DO QD D5 HBEDIDBS

omed CoHs (05)
OB g B G @Y o100 = 0.5 mol
200l @d »d» c¢ CoHs y@ews = 0.5 mol x 2 = 1.0 mol (04+01)

(v) ozfeg Agz 300 K ¢80 88¢E »d dee 908 odm & @80 Ages! 8Dmwe 2.10 X 10" Pa 8c.
oD S0 oGme Dosio.

Bews 90 B8e®s3 og iy OHE e
2.1x10% Pa 8.314x10™3m3

e oL (04+01)
8.314 J mol~1K~1 300K

Tl3=

ny = 7.0 mol (04+01)

I. e &0 H,0 8¢ weasnd

e18%) Bew y®ens = (12.7 — 7.0) mol = 5.5 mol (04+01)

II. C,H, ¢omo &8st ey H)0 93¢ ©ea00

6.0 mol x3.0 mol

C2He ¢comens’ wsige dos y@iers = 2.0 mol

= 3.0 mol (04+01)

02 - Sennwm Bex® (e 8e® Sdv)| g.em.e. (c.00g) Bwins - 2021 (2022) |4Dess senids gres »e gud aw. n



B o0 B0 e¢eiline®sind Cwesn eCABES.

lII. CH, ¢ome @858 e H,0 98¢ we@nd

CHs comens’ ey dee g@ens = (5.5 —-3.0) mol
= 2.5 mol (04+01)

IV. g ped quo@wedd apd ©d» ¢ 0, 83¢ weand

#00»ede amd »d» ¢ 02 y@ess = 12.0 mol — (1.0 mol + amount of CH4 introduced)
=12.0 mol — (1.0 + 2.5/2) mol
=9.75 mol (04+01)

(5(a) = e 795)

Alternate answer for (iv) and (v)

(V) ¢80 @0 ¥ g OHRE ®ered 0dm®d wm § »Bedimdmws = CaoHe (04)
Bedensis PYC ®wm® D (Bedm 68 ed.

200®®»ed,

CHa =n1 C2He = N2 0 O2 = 2n1 + 7/2n2 +Nexcess

CODBO 3,

CO2 =n1+ 2n2, H20=2n1+3n2 ®3 O2 = 2n1 + 7/2Nn2 +Nexcess

CHDBO 80 AED QE arS ©c ®e» => 12.0 mol = n1 + n2 + 2n1 + 7/2n2 +Nexcess --(1)
CHBBEO Ly VD DC B ®PYE ®ewm => 12.5 mol = n1 + 2n2+ 2n1 + 3n2 + Nexcess—- (2)
(2)-(1)=>0.5=1/2n2

G 0% ¢ C2Hs g®iencs = nz2 = 1.0 mol (04+01)

(V) e7¢2) 9O SR g®rencs = 2n1 +3n2
Bes 90 S88e®sF gy iy OHE G

__ 2.1x10°Pa 8.314x10"3m?

Ny + 21y + Npyeess = 6314 mol-1K—1 300K (04+01)
Ny + 2n, + Neyeess = 7.0 mol (04+01)
8® Hezo (V) @100ew8 (2) e=8mserenss

n1 = %2(12.5- (N1 + 2n2 +3n2 + Nexcess)) = ¥2(12.5-10.0)mol = 1.25 mol

(1) 3762 ©®gBben B y®iens = 2n1 + 3n2 = (2x1.25+3x1.0)mol = 5.5 mol (04+01)
(1) C2He cormecss’ i SEe g®iens = 3nz2 = 3.0 mol (04+01)
(1) CHa cormdewss gy Sce g®ens = 2n1 = 2.5 mol (04+01)
(IV) eoc®@med amg »o» ¢ 02 =(12.0 —(1.25+1.0))mol = 9.75 mol (04+01)
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(b) (i) ™6 CEEsD OPwE v & (B (P mbnecy v gBFwD wgwr ©8n SPMCE cduw
OEHHDHS DIBID.
4 CH,(g) + 0,(g) = 2 C,H/(g) + 2 H,0(g)

(ar7) @ mor) 5@ mol™ K7

CH,(2) -74.8 186.3
C,H (g -84.7 229.6
CO, (2) -393.5 213.7
H,0(g) 2148 188.8
C(s), graphite 0.0 53
0,(2) 0.0 205.1
H,(g) 0.0 130.7
AHY
4CH, (g) +Ozfg) . 2CaHelg) + 2H:0(g)
X, p
AH% N\ / AH%

4C(s) + 8HalgHOz(g)

B0€ Beduw, BD0E Ben@Bewni®Bn v BDCE ev9Bm ¢dedd® wepr  (7X 02 = 14)
AHO% = AHC - AH% (03)
Or

AHY = Z AH®(products) — Z AH®(reactants)

(06)  (06) (06) ~ (02)
AH9=[-84.7x2 - 214.8x2 - (-74.8x4)] kJ mol!

= -299.8 kJ mol" (03+01)

EE D08 CenwB D
AH%

: 4':':'}_ {E} + EHzG ‘E}
a4

" /' AHY
2 CaHslg) + 2 Hz0{g) +7 Oz (g)

4 CHalg) + 80:1g)

AHS

Bo108 Bedwn, BOGE BediBBewni®Be wi D08 enalim gdestd we®o
(2 x7 =14)

(02) (02) (02) (02)
AH%=(-393.5x 4 -214.8 x 8 — (-74.8 x4 + 0 x 8)) kJ mol
= -2993.2 kJ mol’

(02)  (02) (02) (02) (02) (02
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AH% = ((-393.5x 4 -214.8 x 8) — (-84.7 x 2 - 214.8 x 2 — 0 x 7)) kd mol!

= -2693.4 kJ mol!
AHOZ = AHO1 - AHO3 (03)
= (-2993.2-(-2693.4)) kJ mol’
= -299.8 kJ mol" (03+01)

(ii) guo (b)(i) 8 uBBwD by B8En SxleHt edme vamma DIFD.

AS® =Y S%(products) — ¥, S°(reactants) (04)
(02) (02) (02)  (02)  (01)

AS? = ((229.6x2 + 188.8x2 — (186.2x4 + 205.1x1)) J mol" K-
= -113.5 J mol" K- (02+01)

(iii) 500 K 8% goo (b)(i) 8 55890 s =0y B8AS 08 edne (AG°) vonue nisio.

AG? = AH? — T AS? (04)
=-299.8 kJ mol"' — (500 K x (-113.5 x10-3) kJ mol' K') (04+01)
= -243.05 kJ mol"’ (02+01)

(iv) cdetdecs 61880 quo (b)(i) 8 € 618 8580 Bomd b ¢8 evy ¢Ho8s wews’ ndzin.

OB CE b w0 OlediB edmn cdamtiow 80 04 eonLED AD CUBCEHY BITD.
B30 0880 988 uyBSw ety Bod ezned. (03)
(3 cBension D8 B8O B8PS eOmeess s ©ds g8 »8.)
0@t D3es’ yBSwD wewr wiy O30S edme & Hess (03)
[05300:8 cOdmeed cren BDCE @00 DS Hedimdmw O53e8 edmend ERed BO® ID® ©d
5H® Eey 06 FOHBIE WIBIB |

(5(b): e 75)

6. (a) (i) 8Bx @ased Bcd» aA(aq) = bB(aq) + ¢ C(aq) u8obns e85wd wenzin. g0 v oy
BuD0 um ecn® §8» uBSw ecw uendsl 988 §88wed8 Bymd (R)) 1 vy yB8weds
Begm0 (R,) 5 gmoan Eesin. 88 gBH@d o og gBFmd eemo Beym Bum BEedESS

ki @) kz @b,
R1 = k¢ [A(aq)]? (05+01)
Rz = k2 [B(aq)]® [C(aq)]° (05+01)

[smame eme 05, ev9Bm @Ded ey 01]

(i) ©@pBomedE R, 29 R, g0 £82550m0 Bwo (Fostn.

2@0nEome, R1 =R (05)
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(ili) wepBomm Buns, K. ogm gmena B (058, 586 K,k 20k, 450 ©82530508 e¢sis.

_ [Ba@)1P[c(aq)]®
Ke = a@ar (05+01)

[omr0s cmer 05, ovoBm @deddr caeq 01]

k
KC=—1
ko

(05)

(iv) gum 8980 91600 v Son cdaddont olbues no 8¢ o> c§. €98
u8eeabcE A, B v C 880 g@ien 8g =0, 08 u{08ce unBnmmdd eciiod ol uin cg.
&0nEomed von ¢oin cRhosion @E.

cbaes ©OnEDmEDE eeeene (mol dm ™)
oG
[A] [B] [C]
I 10 % 107! 10 x 107 10x 10~
2 10 %107 10x 107 10% 107
3 10x 107 10 x 1072 1.0 x40 &

[. e8Fmes 1,2 500 3 e D@edd & giB A, B &0 C 8 wisigen, wénfom Suns egp
oo (a) (iii) 8 Bu» @ gpemud meda ©d e8PV ol cAwsis.

_(1.0x1072)? (1.0x1073)°¢

Ke (1.0x10-1)a ~(1) (06)
_ (1.0x1073)? (1.0x1073)°

ke = (1.0x10-2)a ~(2) (06)
—-2\b —5y\¢C

K, = (1.0x1072)P (1.0x1073) ~(3) (06)

(1.0x1072)a

l. 28@ @i cuesi@ mdeom a =b = 2c A0 ady wdsin.

From (1)/(2)=> 1 =12 (05)
102 = 10°
a=b (05)
From (2)/(3) => 1 =27 (05)
100 = 10%
b=2c (05)

Therefore,a=b =2c
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(iv) (I) eseemo BwEes BEmo 1

(iv) (1) 8 e8mceacs (1), (2) @0 (3) »D»ewss

Ko =1072b3¢+a (4) (04)
K, =1073b-3¢+2a (5) (04)
K =1072b75¢+20 (6) (04)
Log K¢ =-2b-3c+ta  --------- (7)
Log Ke = -3b-3¢+2a -----mm- (8)
Log K¢ = -2b-5¢c+23 ---------- (9)
(4)/(5)or(7)-(8)> a=b (04)
(5)/(6) or (8)-(9) > a=2c (04)

&® Beso,a=b =2cC

(iv) (I) esceo B BEmo 2
(iv) (1) 8 e8mces (1), (2) o0 (3) ©8newss
K: = (0.01)2(0.001)¢(0.1) ™% ====mmmmmx (4)

K; = (0.001)?(0.001)€(0.01) ™% —=—-mm- (5)

K¢ = (0.01)?(0.00001)¢(0.01)~% -—--~(6)

(1)/(2)> 1=10°x10? (05)
102 =10°
a=b (05)
(M/(3)> 1=10*x10° (05)
102 = 10%
a=2c (05)

Oo® Neso,a=b =2¢
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III. a, b &30 ¢ ¢ Se01B88eciBSn woem e RDE gl wdn ewEOBds guo
gB8wed nenBom Buva, K. 8 gos nana odsis. 5 —

RO Ben 3B WEDB PIODHEGSS

a=2, b=2, c=1

Kcoenma 88®

_ (1.0x1072mol dm™3)2(1.0x10"3mol dm~3)? _
Ke = (L0x10 tmol dm—3)2 ((02+01)x3=09)

K. =1.0 x 10">mol dm™3 (04+01)
(6(a): c=eg 80)

(b) O9g mEzed? Beom p P(g) = qQ(g) + rR(g) £88wi0 ecnsis.

(i) 228 gB8w pP(g) — q Q(g) + rR(g) eqy 65358 edmw 2 efum audfo BEcDgsS
50.0 kJ mol” @ 90.0 ki mol”' ¢8. 688 565@d sem 28 nim ce eFf wovm (eFe
w0 B8 Beidime god gtdonds) ¢foim. P,Q m R 8 €t o= elvend scne »d
B05D. D¢, 880 Bdlimess Hdms 't wdbisnas’ ece 68 e ndds.

@38 (kJ mol 1) [04]
[03 01} Activated complex
+ A
[\ o) + )
/ L gQlg) +rR
[0a] | .aQlg g
pP(g) /

BB DB
(04]

(i) govey gBF@D e vfom ePfBe veus pdxm.

55880008 8w eBa = Ea
Ea = (90.0 — 50.0) kJ mol"! (05+01)
= 40.0 kJ mol" (04+01]
(ifi) 088 55508 sontom Suns 8o cdaEde 505688 AcH® LER BIdH.

B w0d e O OBGEE edne (05) @B 88 cdertow OBB8e®E weOnEmnn
Bave 98 9. (05)

cEea3Os 18 BEe® @iy B Bwedd Keym Boumwd 08 &8 g&IerneBs’ @d
8500008 Bam Sumws 98 . (05)

(iv) 1. €8 ufifwieds wy vy gBGwedd Byo &
II. senlom Banw @m
cetddnan AcE® sE niuim.
cBegomas dwy SEO®

() 988 85 w1ed Bemdw (05) o vty yBFwedd Bemrdn (05) 9@ @enrIceSss
98 »38. (05)

{1)} 0B Bumewnd® aqoc edme exned. (05)
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Alternate answer
(iv) Addition of a catalyst,

(1) 988 00 sty ©yBBwo wewr 918 evssieos’ gy B Soo o8 ags csiywes
sead. (05) 988 »1 vty yBGwdE Begmn Swm aod apime edne esned. (05) (988
0 g eB5wdE Bgon Buo IO @038 98 ©d.) (05)

(I1) enBomn BSemewd avn edme exned. (05)

(6(b): ceg 70)

_ -3 9 3
7. (@) 282 LM, N e ecdo 55 22 ¢ L2 (1.0 mol dm™), M>* (1.0 mol dm™), N** (1.0 mol dm™) e
%
g0 um ¢ e e. N ecioas l\12+ aem pdaed 8E g 80 M, M 800 @383 65 D2 amd,
N, L ecm eoamed 8¢ 8 80 L™, L 200 ox8ocms ezned.

(i) edfn 3085, LM &so N o eciy nm, €dred @E88mi10m 01800 £:80 88eted snasis.

N(s) + M?(aq) > N2*(aq) + M 20080 o8,

QBB 9S00 N> M or [E%z+n <E°m2+/m) (05)
N(s) + L?*(aq) = N2?*(aq) + L 3030820 @200d.

QB HS0® L >N or [E%2+1 < E%osn] (05)
93890 D300 & O» 88edc M<N<L (05)

(e 88210 B0 98 O B88edc L<N<M)

3.
(i) L™ (aq)/ L(s) pecmledits 9 sems gocsedio econs o= ¢ gecseditn m8n» nd
e C¢ Bend denudod enids ecen8 Bigs ©@n dces’ H0.30 Vew +1.10 V ed. co@

o

E
M>*aq) M(s) =%

emond; @ uo (i) g 8dcd BEnd wilnewsysl E N2*(aq)/N(s)

D-EENS

20532, (2 aqy e =~ 080 v)

omde ecews’ & Ecel = 0.30 eBemS8 Eca = 1.10 V 2.
088 Ecen a0 L2*(aq)/L gecsedioe @ M (aq)/M gecsleddis amd od.

a8® Ecal @ow L (aq)/L gecsfedsos o N2*(ag)/N gecsedios amd od.

E%2+(agqym — E%Lo+(aq = 1.10 V (05)
E%2+@agym=1.10 V- 0.80 V =0.30 V (05)
And

E%N2+(aqyN — E%L2+(aqy. = 0.30 V (05)
E%2+@aqyn = 0.30 V + (-0.80V) = - 0.50 V (05)
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Alternate answer

ECathode —E% 241 = 1.10 V

Electrode A/B

Therefore E%athode = 1.10V —=0.80V = 0.3V (05)
Electrode C/D

ECathode —E°L2+n = 0.3 V

Therefore E%athode = 0.3V -0.80V =-0.5V (05)
Therefore,

EO|\/|2+/|\/| =03V (05)
EON2+/N =-05V (05)

(iii) @80 svo vt e sem 8 ¢od ¢8 L ov N eciy no e¢n gnd Evd@mas (P)
©22530 23 g,

L2+(aq]

g | _N¥(ag)
1.0 mol dm™

1.0 mol dm™

M?**(aq)

@ 1.0 mol dm™ © @

[. Bwd@imed =10emE OHmE DHOSIS.
1. Bwo@imae 98x 3 L an N sxlmiunes @8 o8dsld neg 82 @,@,@e&w@wm
g & gecHedited 8D gecsedid uB8wr 0l c0x3D Ewo ¢FDmm,

B0d@1 oo (P),

P = E%eig) + E%ei2) (05)
= (E%2+(aqym — ECL2+aqyL) + (E%N2+(aqyn — EPM2+(aqym) (05)
= E%2+(agyN - E%L2+(aq) (05)

=-0.50 V — (-0.80 V)
=0.30V (05)

D518 R ©Re®8 gerBeit) yBFwo

(A) gecsegias L(s) > L2 (aq) + 2e (05)
(B) qocegsos M2 (ag) + 2e > M(s) (05)
(C) aecsedsos M(s) > M?*(ag) + 26 (05)
(D) gecsegsos N?*(aq) + 2e > N(s) (05)

(7(a): ceg 75)
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(b) vom ¢pdedn gdn Sredd (Mn) 8cciinse @n sem® ed.
(i) Mn &8¢ 284l gecdedin Donsisae Eolm.
Mn  1s5%25?2p®3s523p®30d°4s? (03)
(ii) Mn &¢ gc» 258ndes 2oEdd: nod Easiy.
+2, 43, +4, +7 (@27© nors) (02 x 3)
(iii) MnSO,*H,0 deed ¢ g B9, P e eme cihedd.

I. Peroened dliau agusl odoim.

II. e®® DYemu Al eduE O gevced demcSm g e IUPAC mné@ndas eguim.

l. @0 @) @0 B/ @ @de sS/ edbes (03)
. [Mn(H20)s]?*(aq) (03)
hexaaquamanganese(ll) ion
q g (1) (03)
(iv) oom 50800538 € 08 Hidewma nddles’ nédd ¢?

I. Pgodensd mmm NaOH ¢ 82

II. gom (iv)() 8 cias 8xee Simeld Bhddeanas e 80
III. g (ivi]) 8 8gencd euzig HCl g 82

l. 23¢/8® s edeCuns (03)
1. QO (B 0®d »I-¢QTT BB gdeCEse (03)
.  »®/ emg - ®» ¢Denws (03)

(V) Mn 8¢ @=ela oo deedn gy & o ¢8emend Mn 8¢ 8880de 40t Burly.
gzt 0 QefeBhed €0 01ed8m, (AE ©1tln, cougds, caAc MEED, 418En ecn vrus

Ddim.
MnO +2 063829 (02 x 3)
Mn20s3 +3 cRAE 038 (02 x 3)
MnO2 +4 COSQSH (02 x 3)
MnQOs +6 cRAE 2OED (02 x 3)
Mn207 +7 20®E® (02 x 3)

(vi) Mn 8¢ 881588 ey Sfeegrzmoned deasin GHe eqxim.

MnO4+ (03)

(vii) @8 gom (vi) 8 ¢y Gdemgizneme ¢8Es sn €8 @0sde @58mi0ncs ece
oBeds srxmdae ot nEn gl gulln e8nda egsis.

20®E® ®sedd
MnO4(aq) + 8H*(agq) + 56 —» Mn?*(aq) + 4H20(l) (06)

008382 @osedE
MnOgs(aq) + 2H20(I) +3e —» MnOz(s) + 40H(aq) (06)

(viii) g o353 ©o@Bsl SbwmedE MnSO, 8 &9 vilvwd wgwsl ndsiy.

8@ ©00scde &s B a8 02 Steas 885@ (03)
7(b):cne 75
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C eadw — OB
udm oD vl BEnd; vvwsim. (8 o8 gdmud e 150 8185 =1ed.)

8. (a) P ecowiow, vuwm quEeds gB8w gnndc ©idn 2685 V scevios 800 s8dtonmns odmn L.

Ecsé)dl:’h Q Bwig 2 R BwdHs 3 S Beds 4 T

CH,—CH—NH,
i 2
CH, Bwds 5

(P) %

Buoc 6
CH3—(|:H—COC] <« U

CH, (V)

(i) QR,5,T eso U eacewinde Dnw €83 e Bwdd 1-6 ogm gBmidn, vus € a8 ciBtned=s
c@eas enitheon E8e®s, gun € o8 uB8w grnnEo wdnlia nisis.

OHmcn EIRCSHD
HCHO, Mg/8xg 823, H'/K,Cr,0,, PCL, PBr,, NaNO,/o@= HCI, H'/H,0

(8.6 : §obd g8midmws @6 tevinun EBSwWID ey 95 cedn SFS8ul fidemiBulbend
dcBbedema, oo gB5w gr@edt &d Brddd ece oicSe ¢n ©.)

(ii) P eV aewio oSeon e8v 88w ne 80 sees Scend Snnas ¢fsis.

(i)

(Step1) (Step 2) (Step 3)
9H3 NaNOzlﬁ)@mHCl CI:HS PBI'3 (FH3 Mg C|:H3
CH3CHNH, > CH,CHOH —— ™ CH3CHBr ——> CH,CHMgBr
or or 8038’ fo15)e] or
P Q PCls
cH ch
CH3CHCI CH3;CHMgCI

\ Y 2 I & ! P (Step 4) —@
@ @ 1) HCHO

2) H*/H,0
(Step 6) Step 5
CHs PCl CHy >ep o) CH,
! 5 ! H/chr207 |
CHsCHCOCI <——— CH;CHCOOH — <—22"227 iy GHCH,OH
\" V] T

L J \ J
1 1

@

(a) (i): ces 60
(ii)

(|3H3 (|3H3

CH;CHCONHCHCH,

(a) (ii): cmes 05

8(a) : cwem 65
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(6) (i) om0 (03) @209818 BudJ 20850223 ©90m 268153 cdBHOES o0-mHBeiodsietnts adcecs
@ p-odedicdrcewnds fcows gamun im0 e B eulden DostH.

© CHsCl/Sbs8e. AICI3 G)Zd’g HNOI3 NO,

©53¢. H2804

! Y
H*/KMnO,

CO,H CO,H
NO,

NO,
(b) (i): cre 34

(ii) vovo gEedn yBBwed, X dced B oy wsigee e¢sio.

CH,COCI
—-+ X
HYEEe AIC[3

COCHj;
- F

+ - + -
CHsCOCI + AICl; ——= CH5C=0 AlCI, OrCH3CEO AlCI,
X +r\! !I— COCHs
& AlCI,
+ CH,C=0 —> COCH; ——» + ACl; + HCI
\_‘_J

or () ©

(b) ii crpeg 31
8(b) : e 65
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(€) eRIBSOE Dgve Hhiveic ndy cATes vun ¢ #iB condBn o 88n BEwmd Oy
(s8secienmesngBds, cyclohexatriene) e¢mn od@rusHn §nes eees o.

0 —0

oo E 18 sfen »dldBnian O53mcEE (P s o8, eauils, concin
‘slseciensienddlsOED DO B8%HE 8D eusidsim.

@ +H, — > O AH® =-120 kJ mol ™

e8d3eciendBs] eddfemenSeeds]

0aBs + 3H, — > eddeciowdloctss AH®=-208 kI mol”’

280108 8 wdon HBYSSmien 953 o E8ae = -120 kJ mol™!
CODEED, e38ecIewnltndld 8 eochI8n wiE)dSmoes S w18 =-120 x 3 kJ mol”!
= -360 kJ mol-"
eRSES B wsPon »BHEB o 953 »EE8s =-208 kJ mol-"
R385 8 e3@@» w&E)SBwor Oz e =-152 kd mol”
OR
H A

85e@emsenQBLS

120 kd x 3 152 kJ
=360 kJ eRHBE eREBS & BSNBoN

—————— @BES

BEEE@ICHEBS
208 kJ

120 kJ
Y eBe@ensietds

e31.Q3.
288853 O aesnBn 3 ESs - cRe 10
053 O Bl8m @3Bwe wensd 86 - cme 10

B8 m0 BB 0B @S BB & ¢S Ided IRk 8853 ¢ enrs e®®
cRe 10 € ».
053 Y ©decienedBdsl o ecm® »dQsBwmiens & (BHz ©eo)

sleendersl R of 08 000 HoBed e  o8m  enBa,
2830100239853 G w3 @R@O D& gfjwe. O® HBeso O D B @d.

8(c): cen 20
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9. (a) con & g8 gdnc DDisnic gamsitn Sdeceame @ =@ 8 q».

Q 88w ¢rogied A,B,C oo D om eclndc miiss 00t 68w . vun &€ 818 ©dves! wgws?
588300ED Q mdma »oy Gred.
emndd pe € ;B siesn 8853 cbedun u8n D, um (D1 0 e Howens ed.

(&3 : RT — 29080 cdeasiow)

\/

abedun o8 gibena l e HC
& v +
= i H,S
I £Bnes
RT o 88 =d N/
o I H,0/A
] e
Kl(aq)
Pk [T otoe) et (cl1610]

| a0l |

lﬁls V4
@ (1) 2@
W (2) esazs3e| HNO,/A
(3)RT a|eae 580

+

S (4) NH,QH/NHCI

el®
RO oudgs
mzm NaOH
(1) 53105 o 9 ;
ORcahesse  Too o
(3) NH,OHJNH,CI B etk

@ oy
RO 1 5 NaOH
[Ch=]
&4

v

5
£18a0 = NaOH

e
i

£e

(1) esazsde HCI
(2) cosi&d elksrd

-.—

B8t o e

o
&)
(4

!

(1) AI, Az, A3, BI, Bz, Cl' Cz, %) Dl wm A, B, C,Dn@iws voell seulo/Sede eb.
ALA, A, B LB, C,,C,, 0 D, wgznozio.
(BLE : Cencdn gy 00aE Busim. devefs ulndes 01 ey gdas aD.)
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A1 PbCl2

A2 Pbl2

As PbS

B Al(OH)3

B2 NaAlOz2 or AIOz2 or [AI(OH)4]

C1 ZnS

C2 Zn(OH)2

D1 SrCOs (ceg 08 x 8 = cyeg 64)
(il) ¢ 08B qvFedan (¥) e ©1Be®E NH,OH/NH,Cl g8midnes oce ©:8 858 ogm

enis ¢SOsis. (ce 758)
Il moedded anmm (Fe¥*, AP and Cr¥') »8egeadd ocy ¢dfeocEs 88® v NHsOH
O 0T Ced. (02)

80 IV moestied ecdy awsm (Zn?*, Mn?*, Co?" and Ni?*) 8¢ ©8etisesd ¢ Il &
el ey awmdE »BedSedd) o gdfeds Bu . (02)

OH-e08g e @f) S8® e NH4Cl o 0 cred. (emig ans @ddens). (02)
@®]

NH4Cl &5 88© NH40H 8 esonCEoon ddimas edme 0.
NH4OH(aq) &= NH4*(aq) + OH(aq) ©28s3 OH- eislgencs a8 @d.
IV mredded ©8e8iSeddd K aos |l miaed »808i8el00c 98 @#0wd Do

SeE @d. (02)

B® Beso Zn?*, Mn?*, Co?* w0 Ni?* o ©8e8rFeld goemed 8338 Fed*, APRY wo

Cr3* 9c 80056l gdeds 5 on wm. (03)
(cmeall)

Alternate Answer

AP 08081800 oces gdecs 6 3@ NHiOH o= mon ced. (02)

0®80 Zn? o AP ¢ 0em® ©830818eBD ot gdfeds @d. (02)

NH4Cl is added to reduce the concentration of OH- (common ion effect). (02)
or

Addition of NH4ClI shifts the equilibrium position of NH4OH

NH4OH(aq) &= NHs*(aq) + OH(aq) and the concentration of

OH- is reduced

Ksp of Zn(OH)2 > AI(OH)s (02)
21823 NH4Cl / NH40H 88 88e®3 ZN(OH)2 adeds 80 desoion »im. (03)

(cnell)
9(a): ey 75
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(b) X 28 Bgmun g1ePHwd sEni (AIZS3) e enls ocndd (Fe,S,) v ¢g 0. X 8 8
ALS; » Fe,S; 0530 gBenes omne 8880 sun qfeds §mxBEedg ocmicivsizn cL.
X 8geicusl m dosidcs »88ds Sy 0100 woesR gue c¥amstend oF ne BO ALS,
eznedndd vdfim »gd, Fe,S, ond (Fe) eclve 900 «8dbvne Bo. 08 gooimed =@
et 0.824 g B,
X 8gerecs’ eDms m dnsided gue cdasdend dmed o ng 5O ALS,; w» Fe,S,; a» o¢o@
SO, 950 0(8x3 Bewldma Bu. 6@ SO, rgd, H,0, cdewnd gacms »d, 29 dcw & H,S0,
88ce 200 B38ndee ©Om . c08 wdyle beu® mslcems 1.00 mol dm™ =®em NaOH
$0eas ©80 Beniddnlst (tama ewgeBs gn@sna ne 80 3geddy edens 36.00 cm?
o,

(i) 28gds3 8192 s@o Fe,S, 8 88w ugwm nls dmedn elndeas Busis.
(i) H,S0, c@&®2 SO, o H,0, g0 58800 egem nls densSn edndems Busis.
(i) X 8genod 8 ALS, wo Fe,S,; dnsid gBevas owmms odsim.
(iv) ooo em@iome sewm Pons eces Berdddnls cOnod e@8E Bedsid mdn nmed m®
Jeddy mitmed edme 8¢ 68¢? Bed BEnS ol nisim.

(nedse eo®rgs dosian : Al=27, $=32, Fe=56) (c2e 750)
(i) Fe:S;s + 3H, — 2Fe + 3H,S (04)
(i) SO, + H02 — HS04 (04)
(i) 2A1,S; +90, — 2AL0; + 6S0O; or AiS;:S0, = 1:3 (03)
2FeS3z +902 — 2Fe03 + 6S0- or FexS3:S80; = 1:3 (03)
H,SOs +2NaOH — Na,SOs4 + 2H,0 or H,SOs:NaOH = 1:2 (03)
AlLS; 5 @88m wesdan = (27x2)+(32x3) = 150 (02)
Fe:S; 0898 dmsiae = (56x2)+(32x3) =218 (02)

AlLS3 8 edmsids Micss FerSs ¢ 930 M2 eces esEm
H2 £09® woesd o8 oty creds FerSs dnsides

m,
208

x56x2 (04)

H2 £0g3® woes o8 oy credd 8¢ &zl

m,
m, + —=x56x2=0.824 1 08]
1508 g [1] (

Domed I¥me 80

AlLS;9E= cream HaSOs @9c y@iens = E x3 (04)
Fe Sz 085 cread» HaSO4 8¢ g@iesws = 2m_028 x 3 (04)

02 - Sennwm Bex® (e 8e® Sdv)| g.em.e. (c.00g) Bwins - 2021 (2022) |4Dess senids gres »e gud aw.



B o0 B0 e¢eiline®sind

m
Fe:Ss o0 ALS; 983 cred» ®8c v = ——x3+ N x 3mol

150
1
2 @me v Hgd NaOH ege oem» = WX:%
an@wmers’ e HoSOs 8¢ van = 10100 X % =18x10"° mol

3 jg100g > []
150 208

m,
my 4o o x112=0824 ¢ — 1]

3my , 3m,

_ -3
0 08 T 18X107 g —[2]

M1 20 M2 e3¢ ©e8wden [1] e [2] D=3

m, 3m
o o

=0.018 —[3]
50 208

™ 3™ 6018 - [3]
50 208

[3] x 50

150m,
m, +——->=
208

[4]-[1]

150m, 112m,
208

=50x0.018 —[4]

=0.900x0.824

my= 0416¢

my= 0.416gineq[1]

A2,

my= 0.600g

Yom, = &x 100% = 59.06%
0.416 +0.600

Y%m, =1-59.06 =40.94%

(02)

(02)

(04)

(04)

Cwesn eCABES.

(04)

(02)

(02)

(08)
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(iiii) esqe00 B>Es 88ms 01

2A1,S; +90; — 2ALOs + 6SO; or ALS;:SO; = 1:3 (03)
OFe;Ss +90; — 2Fe;03 + 6SO; or FeS;:S0; = 1:3 (03)
H2SOs +2NaOH — Na;SOs + 2H:0  or H,SO4s:NaOH = 1:2 (03)
AlLS; 8¢ 088m wmssas = (27x2)+(32x3) = 150 (02)
FexSs oc 088 cmson= (56x2)+(32x3) =218 (02)

AlLS3 @39c ve» N1 w» FerSz @9c oem» N2 eces eem®ss
Fe:S;:0Gs crea» Fe @9¢ oo

n,x56x2 (04)

H2 @oesd osfmc g e o emsian

150m, +112n, =0.824 — [1] (08)
am@ima e g NaOH ege e = ﬁx% (02)
am@omess cedm HiS0s egc vwme = 10100 x % =18x107° (02)
AlS; 085 cream HaS04 08c vem 3n1 (04)
Fe:S3 088 ced» H:SO4 @gc ve» 3n2 (04)
e H2SO4 @gc oem» 3n1+ 3n2 (04)
D® Heso
3n,+3n,=0.018  —[2] (08)
Nyt N2 oews odmoes [1] e [2] Deteos’
21%30 4500 1150m, =09 3]
[3] 1] 38n, =0.076

n,=2x10" (02)
2] 8 N2 @vednenss

3n,+3x0.002=0.018
n, = 0.004 (02)
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AlLS; ¢ émstacs = 0.004 mols x 150 gmol™”' = 0.600 g

Fe:Ssoc edmdos = 0.002 mols x 208 gmol™' =0.416 g

AlLS3 oc gBoms = _ 0600 x100% = 59.06 (04)
0.600 +0.416
Fe:Ss o gBeme =100-59.06 = 40.94 (04)

(iii) esqe00 B>Es 88ns 02

2AI;S; +90; — 2A0; + 6SO; or AlS;:SO; = 1:3 (03)
2Fe;S; +90; — 2Fe;0; + 6S0; or FeS;:S0: = 1:3 (03)
H.SOs +2NaOH — Na;SOs + 2H,0 or H,SOs:NaOH = 1:2 (03)
AlS; 0¢ 88m Ensios = (27x2)+(32x3) = 150 (02)
Fe:Ssoc 088m wmsas = (56x2)+(32x3) = 218 (02)

0.824 g 9 a8 AbLS;3 ezt m eces wem®s3

(0.824 —m)
n, =-———-—=mol 06
Fe 56 ( )
1(0.824 —m)
=—"" "mol —— 1 06
Mpos, =50 g MO [1] (06)
ng, a3, L (0824-m) (10)
? 150 2 56
e @ewns’ cedm NaOH egc ves = 1000 x36mol (02)
1 36 3
25@eus’ e HSOs @9c van = x— =18x10"mol (02)
1000 2
B® Seso ng, =0.018mol
Mg, =3x 3x L 0824-m) 000 — [2] (10)

—+
150 2 56
m esceo e8moescs [21] Bele®ss

m, (0.824 — m)
150 112

112m+150(0.824 —m) = 0.006x 150 x 112

=0.006
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38m =22.8
m=m, =0.60g (02)

m= 0.60 g [1]e@mcened pedaews’

Rpps, = %W mol = 0.002 mol

My, s, ==0.002x208 gmol ™ =0.416 g (02)

D©Fes0

AbS: oo sBems  ~ 5 aop coge X100% = (59%) (04)
FerSs dosio shems  =100%—59.06% = (41%) (04)

(iv) oo (02)

YOE adc YYE »HEO an@iwnes S (02)

am@ez Oned 80 00 S EE Debsls o BemnBsl Plobn edmed oo ecm®
D@0 Hen (02)

9(b): ey 75
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10.(a) vom qEcdn 0180 wovm @8z, Hios gegdbo/vwecio o & I’I.P2 e3 P3 8 b8
Bedencens/Bdmems enxin® ndd.

a8dig ¢wdd 0%mmO 6ud ged §ndl I8ns P, Sdugow ng @00 w1 ep. M, 8 cdeddmws
ece P, ©85 0. P, guom ¢0s Sdugmed? :mdn 8.

——> gobigd

® 3w
L OBRY N\ (1)gk ﬁﬁ@}/ﬁ\
@ T o083 " (2) ;b Y

&b M,

Y
A

) ®

A

fP_!}‘ M; < @ »8eliumam
age
® - §8cOs A* dcw @ -oca ow i | RedesaCes/

aEcon Bdwiem H@dEa

(i) M, oo M, co Sdoige S0 8 nosis. (ceo Na,CO, Hdogms esnded SmdBae ece

58 enel)
M2 — e85 §wdEws @8 NH3 Sdwicmws (02)
M3 — @d9E8 SwoEe @855 HNO3 Bdwocomrw (02)

(i) M, 80080 vemenm, 08 aubiged 5l ©eedne 8 ndxsim.
M1 — Fe Sedesacencs
N> Dogg®

(i) M, 8 08> & R, R, 0 R, o 98c050¢ e0@ims 28 egsim.

(02)
(02)
@@ R, 058 godes ecw e840 858mioned ece ¢ M| 8 §uid8; R, oz P, cahoBe
©¢00 w8m we M8 £ovdnd vdfn prdas)
Ri — ewdsd/ o eqot

(02)
R2 — wm® @8.q ecise wued (eciue wem 0@ s@ens e G o¢r) Ced)/
80080 (02)
Rs — e od (02)
(iv) M, 8=88edf 0x38midnes ece R 8 mifco ogo no dowdn od¥ndmad
Baxls.
B8miomes ey | FeO(s) + C(s) — Fe(l) + CO(g) (02)
@®3
COz(g) + C(s) —» 2CO(g)
©®n
2FeQ(s) + C(s) — 2Fe(l) + CO2(q)
(v) R, e R; wgzmosio.
R4 — Na(g) (02)
R5 — Hz(g) (02)
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(vi) M;,M, eso M, §088 2538 8o 588w e¢m ps Senudin eo8ndean eqsin. 88 ndfidasd
(cdaastos, Boma, cfetdtn O18) aeg bt acvws’ ne gnsé.
(@g: M, ScbGe wg R,, P 800 oftlone odn 585w e@as eqsin.)

M1:  3Fe203; + CO —» Fes304 + CO2 (02)
Fes04(s) + CO — 3FeO(s) + CO2(g) (02)
FeO(s) + CO(s) » Fe(l) + COz(g) ---—--—--- (A)
2FeO(s) + C(s) — 2Fe(l) + CO2(g) -----—--- (B)

(A) @3 (B) (02)

M2:

200-300atm (01) oy

N2(s) + 3H2(g) (s) (02)

400 -500 °C (01)
Fe catalyst  (01)
K,0 and Al,O; promoters (01)

(200 — 300 atm amc ®2:® Bomezs »1 400 — 500 °C a0 853®@ cEensiow)

Ma3:
4NHy(g) + 50, __ 800-900°C 0D 4NO +6H,0(g)  (02)
Pt or Pt-Rh catalyst (01)
2NO(g) + 02 — 2NO> (02)
4NO2(g) + 2H20(I) + O2(g) — 4HNO3 (02)

(vii) PI. P, oo P, 8¢ gewids eem 2853 ozt (@iE® sowes! ¢ a8 o gdfmed st
S0 §EDHOD).

P1 - 8g ecly Doz’ ©:800/ 98880 wb@simed Dxpwde @fSw wew/ wssy) 6w
comoen SBEescme. (01 x 2)

P2 — emie9i0 Bdmicmn/ »8e@is Sdwicorw/ eseICu® »U@simedE e@id emEdaE
20®E® @0 et B/ SEn o @ Scn 88:® B8/ Bowidwes ece/ dab

8 3 ©8® dEDe. (01 X 2)

P3 - owmenid Sducs/ 8600 adas mb@sts - ggom s BdwcmedE KNO3 @
30070 wB@3medE AGNO3 el ©:e8B8e® wadw 888¢ S80/018 adcs Bwed®
(01 x2)

(viii) M, 5008 gon gue cdafoie] cogeds 8 o) 8 uips nduin. ded EExd AH, AS
00 AG gmendens’ cng ecmin.

B w@0D s . AH - @D

DGOE OPYE oD &8 ©d. AS &8 ©d. (01)
According to AG = AH — TAS ax®

AS eaen 5@ —TAS + d. (01)
cEesion 918 D B0 teme ©8n 8¢w - CRe BB ©es a8 um AG tevws
oS. (01)
O® Ben gug CEHBODEE ngeds’ 8 ezned. (01)

10(a): ce 50
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(b) som g e deeSn Q80 oy b cuawme On ucnd ed.

(i) o denadim G0 8080 ¢bendn g Diyuda dwudn gen Bl ov HEdws
eszes} misis.

NOx (NO or NOz), &8s &E maBm ¢on (VOC), gbwecima/gbc 88des,

15 °C 0 81 oweg cden=3Des. (02 x 4)

(i) ceem on 0od meed gme denaBn (8med gAcD af mBqad ogws DosiH.

2@ OB Q820 a8 S0 ¢licieEiDn amBd®s INDES. gD ®I 8D e
8w eEimed gwEmDs af) DO Hesr YWIR TS QYBWIed YHEDIDBE 8.

(iii) g e Q80 odneds’ vug Digevniced Bewisl 8o gmde s doeSn
e8mdes g1ideus] sERE mdsis.
2NO(g) +O2(g) — 2NO2(g)
NO2z(g) — NO(g) + O(g)
O(g) + Oz(g) — Os(9) (03 x3)

(iv) zone deeBn Q8med plim S oo (Dewiziocd g@ndd) sgnsl BiI.

PAN esecist ¢8308E »H8edd

PAN ewednss e@siesndE 8090

@0 ¢1® (DrFREB) G1EENEL

&80® (2o@®c ¢dc) (02 x 4)

(V) groom desoafie Q8008 g8 O gldhin mecm G dain H9d agws oD,

OH’ (0808058 ¢E g8 mesam), ROO (eveciss g5 miean),
R (eG8C g8 mesm), RO’ (21Gemis8 g§5n mresim), O (25848 g8 mredim),
NO (02 x 3)

(vi) ebp@imed edend cOBE B¢l Dz wboa §Eozmdd. 8eE Dwm wbvna 885 gme
S G8md ¢80 8 i dce® wgwsl odsis.

IR 0D Q8IDO edas §E» ¢dx By Divm @83 8O exned. (02) @S Beys
Do & Ce0wSd Y80 @f) D0 wm ©D./mIe CenSm B0 (wm ezned. (02)

(vil) BcE Do 0Boe edneds’, gme JdeSn N8mbd g8ndd, wens Su wiB ©beln
gadmas egns’ mozim.

e®IBe cenE® ene o®
(03)
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(vili) won gEedn dweBn (2 devm wxm emds gned Be .
Na,HPO,, HNO,, Pb(CH,COO0),
Qum denam B MocBed@s od mosined ¢ deed ¥e HEED oSS Em & &
Jtnadin boa 885 e 8a v18 Ace:@s B8 ocns nosim,

(caa 508)
PO.%*, NOg3', ggecbeencs Beso ¢ 25853 9000 @) od.
HNO3 eneds’ dged @®@Emm09¢ owewi®/ pH a8 de.
Pb?* - gy¢ dced 10 ecty @008 918 88/ dced ecd 08 gvE @o®. (03 x 3)

10(b): c=es 50

(c) von vews gdm &SDidn Y w 3y 3Dudn PEn Bdogm ¢Os LW euIgm PDED (OB
& vem® ed.

(i) 890098 CAVOE Edls doome g8m.

(10)
(ii) edDre0aBe CAB BE Sw8@ edo wew wdn me oiB wceciood egim.
NH3 ¢encs (04)

(iii) edDa00Bn Al B8 =@ 88 g 98n e v scewiows Lewxsl 0, 8o Hundm
gaada sEE mdsim.

21805/emi®s a®cw 98 a®cw (04)
H+ 8c0 COO- 180 ceilis me oS 21553, 08 @o@dE sadde ¢l 08, &oq
980 dBem® )1 PABW B Swsin eEes m i @d.

(02 x4 =08)
(iv) edDmdm caboe '‘OcnmEd 808 8¢ ndvlert enedyl enlews’ agunsd oosim.

ot 1-3% @Eo ©0® o emeb. (03 x 3=09)

(V) 8ComEd 86e® mlce@md 518 860 wom ewgosizn ¢0s o ecod eacns’ oc=is.

DIRBD cBeEoD

cBegon dbLm e»f ZnO (03 x2=06)
(vi) @y gbudn et Bdogmedt amem Oy o S50e@s 918 ndon viB8 Qe Ond
ecimy. (cnre 508)
@13 BB 2D 918 »0A.
B8 oston 60 20 af) »I&.
©30050QE Boen @B BG af) »IE.
@38 0/ evd eIBn gen (8 »IE. (Any three) (03 x 3 =09)

10(c): cen 50
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