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00508 o B R = 83147 K mol™! deided Sema £ = 6.626x 107 Js
a®wbed! Homs N, = 6.022 x 10° mol™ aecimed ge®ous ¢ = 3x108ms™!
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1. =menid) B meon S8slseain nm o mEadd B0% B 46 CES0D RIZ Swusbks

GDHIC 2329,
(1) 2:0E0 mecioeaas enerD.
(2) 80 gremided 80 menine et oo obith Do 0O 5.

(3) Secl gedineo oo nside and auwmes ﬁ, et B0 mes e i Dinedd
@0mda w BDme O dey «DB.

4) drecd ods Eaxdd 5§88 o Beps Poddy Aol

(3) B0 memit Boes meo e S Digd gufincess B0e® wBodr emi@y.

2, e0@iggdm HiXw Webso® qome (1),n = 3 O @IS 008 88nc 88 o dosiBn NGE ed ¢?

(1) & w0 B0 codd 325 am.

(2) o8 mud8m 93 ao.

(3) 98 cof® dnews? gectedds 18 & BSo oif .

(4) 98 exdBiry @@rm (E80ew) WebhdoB® aoma (), [= 2 58 gecEedls 108 co6@ dnewsl
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(5) o5 £9aw WeDO® o (mz), m, = 0 w8 gocdedin 8 cole Daevsl Bdc B «.

H, He, Li, Be, B 30 Na 2d@1e99¢c ogf acfnde auSc o@ba BEedbe Hxed,
(1) Ho > H > B > Be > Li > Na
(2) He> H > Be > B > Li > Na
3y He > Be > H » Li > B > Na
4 H »> He> B > Be » Lt > Na
5 H » He > Be > B > Na > Li
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5. von & 918 scecioed IUPAC o ne@ ¢?

10.

T
H,N—-CH,—CH,—CH—-C—CH,—CH,
(1) 1-amino-4-ethylpent-4-en-3-ol
(2) 5-amino-2-ethylpent-1-en-3-ol
(3) 2-ethyl-3-hydroxypent-1-en-5-amine
(4) 4-ethyl-3-hydroxypent-4-en-1-amine
(5) S-amino-2-ethyl-3-hydroxypent-1-ene

maeery BB cwn acwsd pOm DoriBa BOCE o

(1) NOBED B8 gug Mmoozl Nza@a G2,

(2} NH,9c0 ot gug mwwmws PH, 860 g,

(3) Kroed oan gone mootmoesd XedEO g,

(4} CH,CH,CH,OH ®co 88 gug mmoemes CH,CH,0Hac gra.
(5) CH,CH,CH,CH, 80 bth gog mimmes CHjlf|3HCH3 OE0 g

CH,

M(OH), om deocd o duensl gios ewmed. pH =808 v e ¢4 cdedtong M(OH), 8
oy B8 e eicm M2Haq) wusicercs 1.0 x 107° mol dm™> o0, e@@ céergbedt M>(aq) eosigeic
1.0 x 10~ mol dm™ & M(OH), 8 somecdm 58w geswm pH awe dged,

() 40 (2) 50 (3) 6.0 4 70 (5) 80

BEG? DesiBe enicsim.

() SF; 8 gecaledin goc 6588s o e dBemBs edme o.

(2) F,Mg™, Al, CI" ez K s6@ei/awme aducs DPedn Bede Dxter F™ < Mg* < CI' < Al <K .

(3) =80 ¢8cc (HNO,) esgwo g18s 018 «@ggaie O5p 6:dmd amdd.

4) CO,CO,, CO} w=w CH,OH aai/qun greds 885 680 C—0 astones gidest CO3™ o¢ o

(5) CH,, COCL, ew HCN g5 queds! ! ©c@iegeds Sgys meimd CH, < COCL, < HCN wa
8Eebed 5B ed.

Aew B am C, Hean O g 2005m toecieo e, A oo B ods elun® BrszZO a8e B85a® me
80, A voes g gDfeduasd eRgS. B, et H,S0, 086 o me 80 el 8o Bry/H,0 5o
D& . A 60 B 2085 scewin Spned BEebE,

(1) C(H,OH, CH,OH

() CH,CH,OH, CH,CH,OH

(3) CH,OH, CH,CHCH,OH
CH,

4 CH,CHO, CH,OH

(5) CH,CHO, CH,CHCH,OH
CH

3

A{g) = B(g) + C(g) o> §6» o880 Bup cdesiDed g eedum catd Dgmm &g @O. A(g) @@t
4B 50 agess qucBuns BOmo 2P, ecn umesion G A(g) 8 D gy we om0 of Arest
EDme Hmed,

I E 3R 3F 15
M 7 @ 3 @ 3 @ 5 &
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11. @\ £3061071500 e e Omed,
NO,

* (1)NaNO,/mgm HCI/0 -5 °C

NH, (2) Br,/ FeBr,

(L

Br
é ezl HNO, / emsd H,SO, )

NO, NO,
(1) NaNO, /s HC1/0 - 5 °C @\ (1) NaNO, / miges HCL/ 25 °C
(4)

(2) CuBr NH, (2) CuBr

NO,
Br2
®) @ ——

12. 0.150 mol dm™ HNO, gdeicm 300 cm’ B8oag BB ecwo ¢dor, 0o 1.42 g cm™ o 70.0%
w
;%) esosde HNO, ¢®coa8 B6108 o80® (cm’) ndn gmsmens) qfed 7
(enedss odéngs Sodae: H=1,N=14,0 = 16)

3)

100 , 70.0 , 0.150 100 0.150

U 74776 *Tooo <0 (2) 142"700 To00 300
142, 63 1000 100, 63 1000 . 1_

3) 100 *70.0*0.150 <> @ T42%700 %0.150 <300
142 700 0.150

5) 00 *“63 *T000 <M

13. Som cdomdoond &8s gdemom Alag) + H,0'(aq) — B'(aq) v» §8» 88w &g ed. swm §
s R@m guEocs 88s Baw Alaq) ensleenca? Rey(acBomn Beowd) wo pH o amd edasiis
BHOED eeBetE 67

Crlec@om ca{ad®um - c(eac®Bwm calarsPom calgi@om
BegmeD) Begmo8) BegsoD) RegmD) Begeod)
1 pH 1 PH 1 oH 1

(1) (2) 3

14, ebbmu now g ¢ Agos ned A(g) 5i8yd @0 Blg) g g@oeﬁcazsf g odm € 980 Sem
cBendben com & uB @68 oBBm &g ed.

Alg) + Bg) = C@ eDoewnss
Alg) + C(g) = 3D(g) b

BoSens BLmo mea 0o sOmddd s@axidensl vwn agnsl ROm Dorife BT o ¢?
(1) BOmos odmed oD DS,

(2) Bome 51D 8 guloy Son o

(3) 8oma a8 & grluy Sow ed.

(4) 8B 4t & midHn ¢oBwm ¢0od o Boed.

(5) @cBwedE Boma &8 B, grlen a8 & miDm @dd®uyn gowd xBeed,

15, #58w gobemem V 8@ g gl A »vm 850, dco @ a8 midSm oo 2V 88 emedes

widmecyl ecods Bdmcers DoEm Cre®. 5D cdmo B ¥ce god A 8 Dwo megenma,
[Alore)

=40 @d. &8 wewewd A B ad@vm g®iese g (mol) ef. echm Bedwdemsd oy &St

et eSftom A geeia (mol) dmed,
m % @ § 3 % O R

J
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16. A woewiow NaNO/ogm HCl 000 588w =0 B canect. B, 90@8mwm 48c K, (1,0, 0o 88:®

17.

18.

19.

21]1

21.

‘mol dm™ wo ppm (mg kg™!) D83 Dged BEe0E,

Y

@ DO s emig o1l wel. edBe gfmidns 8o A BSud me 80 oethd Iy gdledoes
G esneS. A poesing 8o e,

N, N, NI,
(1) CHS(iZCHz(ﬁ CH, @) CH3CHCHZﬁCH3 (3) CH,CHCH,CH,CHO
CH, O 0
1>
CH,NH, CH,C(CH,),
“ QCH;;CH:CHO ® CH.CCH
2 3
él)

MCl, deed no dneusl 0ds emaes (Ksp =1.0x 107 mol® dm™). MCL, 8 somatdm #8380 ¢1dencars

wdasiews] som O SO o ¢7

(1) goderecsl deo ddo Jedl cbamend MZ* 0 Hecidtd ass wzicen 8 .

(2) NaCl(s) o S8 cbeiend BecicdD acm wudgeic 018 ne 918 .

(3) HC &y SCe®x? ¢ BB g emon a.

4) g e@mesd Becdcid aqum wslgaa 1.0 x 107* mol din™ & &8 918 we xS «.

5) oy deo ooy B8ed@s o Sl DFHds obdd R8sl beesd Heciddd) guom
ol encs at) »g 9B o.

KBr £ 00119 g 1 efwutoms asgye dca 5000 cm® 8 cdems me DO 08 besac® K 8 mopnSo

(soadle co@ieggm dosida: K = 39, Br = 80; g2ehe08 wmafos = 1.00 kg dm™)
(1) 10x107* =0 3.9 (2) 10%x 10 o 7.8

(3) 20x107* 00 1.3 (4) 20x107* w0 3.9

(5) 20x107* 00 7.8

ewided® aumenB ©ldn wkcs o dBred gig SO oBEomd dpmed,
(1) Na*(g) + OH(aq) NaOH(s)

(2) NaCl(g) + H)O()) — Na*(aq) + OH(ag) + HCl(ag)

(3) Na'(g) + H,0() Na*(aq)

(4) Na'(g) + H,O()) — Na'(aq) + OH(aq) + H'(aq)

(5) Na'(g) + Ci(®) + H,00 Na*(aq) + CI(ag)

Berls! WeciiSndaed Bobod eandades wmwn qufebn S08s n@s ¢7
M ¢, 2 2t

(2) CH, + ‘Cl — °CH, + HCI

(3) "CH; + Cl, —— CH,Cl + CI’

4) CH,Cl + CI' — "CH,Cl + HCl

(5) "CH,Cl + HCl —— CH,Cl, + H'

NeEitm Dagdm @bl cdensldo =Bslbews’ wam tgwl QPm SeosiBe HBDCE ¢ &7
(1) 2s asinlyeaps 8¢ exntem ui8e v180n c¥earstdal.

(2) B 810 Bmdens mg D al® BOHMED aog c¥eaSbes.

(3) B Sy 08 ana sbe BEDEHE wmB cEEHOGE.

(4) 20 2 mervw =0 ¢ BEve eBREHY vOBm e cdeial.

(5) on Brn® BomenE siD'BiEe elmdamns 88s chieen cdersinid

[oaiEns 8o @@@@.J
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22,

25,

26‘

27,

28.

29,

=

sldeearent, 01880 N, igd e®o Mg eclhos 588w 8890 weesds, credm dcs H ,0 886 g55m
2@ L =0@n c@—%m’&)@da (273 K) e Sdzmed® (1.0 atm) 80 § ogged 6006 672 om? B,
afeaeds wdn mg Mg 8 dosids dmed,

(273 K &0 1.0 atm 82 S0gge® 1.0 mol, 22.4 dm® es8@n&es g1 WonBim 80 comCome wUsim.
toechde ocreyn thasiie: Mg = 24)

(D 024 ¢ (2) 048 ¢ (3) 072 g @) 1.08 ¢ (5) 150 g

Hdedne cdendbe T8E H, 8 ot 2Ores eduw, Hoedds cdanits T' 82 N, & obe ®lnzm
eBowd BB 6. wn eyt pdn wnceis Tw T god 8508 28000 cawed ¢f
(exvedels od@iehm eosine: H=1,N = 14) ,

) =1 (2) T=14T' (3) T= %— @ T=7T 5y T'= TLT
S csemsiden i edxiien pdasn SnmtiBn (e gdcod (K, = 1.00 X 10~ mol do™) wo &8
eetBu® chens aig @D, HDeend Ac adreni m o8 euiBud Deaend wxlges 0.10 mol dm™
B! ob. a0 odesecd 10.00 cm’ e8@om pH aos Smpn Do edmtd 58O agw o e @
1.00 mol dm™ ¢3e g8 35800 &5 ¢RG aBre Y 8083 vy cebeiewd pH pow Dpned BEeogs,
(1) 9.00 cm®, 4.0 (2) 9.00 em®, 6.0 (3) 10.00 em?, 4.0
(4) 1000 cm?, 5.0 (5) 1100 cm?, 4.0

e®ifc cwHu® gue @18, e®c O1f8 wo ywee CwInSm QBB em Bulnd gdn PWOE cropdm
Dg@cs @S SO/ Beedas Dxiont,

(1) eube ozidm coma = DiomdEe 800 gesdumal,

(2) od emd 8coenddEy 800 godimad.

(3) DrgemBmden w Bowcen adafDfiaed? B0Dm Higs! .

(1) voim am gogds adlen ece @od Bleds’ HSucedm Digs? .

(5) eosd guitm come Mo DwmdHBE BODm ebimad,

E5aud® (Li) §eeonos w1 68 weaaie s8I0 cwm oonsd B gmes BIoE o8 ¢?

(1) Li—Cs ¢ultn oef moeifled §eedn anedst gecdedin c@wiBed enfia wgwe 58138 taer
aoc grderst E50POHEO w.

(2) el o8 mg B0 B8u® o¢ sewsf o0el.

(3) Boom tng wicm B0, df BEe®E LiNO,(s) Sugel eqmed Sogd@s god Li,CO,(s) 058 Dopde
@@ Recd.

(4) o moeded GeEeds anednl (BDE® eclvm 95l mres EHe88cE0 «.

(5) ewxifle ulPwedbE B8u@ on meS e cduecl.

83= @dvedd Fe(NO,), o @fces sde wdybeatensy gBga S8® wep o KMnO, &5c
@ol)508 @S,
(oL@ : 20®Cm o¥Fd eneds’ 8ebm NO, 8 gfld® eonacm= mﬁ’:sfa))

(1) @ % @) 1 @ 3 ®) 3

g a8 cdeaioune dee v blo gben wBsilens’ vun & a8 podm» DosiBe HEdE ¢?
(1) 2Bs Bogom sEed cDrmbd BB 1Fe Digon beed pbnmbd D& g8 ed.

(2) B2n® DS BB gbeiand auRncaEad vismes ed,

(3) D5 Brens dsmd o8 BOwmwd nimus 8.

(4) B EHd8 wde deed mossema gi e,

(5) 8Ome 91580 ©=de dced o cfused cdasito 8 .

|

oi®e® (CI) m2 28 wcevio a®asibecs Bt gmne enideim.

(1) KZCI'04 #5803 ¢Bemaes mmz HZSO 4 B0 88:8 me 50 dliened obmes Biuens emed.

(2) Cr8 Bens wownmnd Co e By evenmBO O Bane ed.

3 Cr(HgO)i+ @ gdwes OBgd NaOH «@e 88e® »d, guleg H,0, & ne 80 »o wwid
ciDennsd Gred.

4) Cr,0, 2ef®Pn crives oosind.

5) 488w KZCIP? 600530 H,S Doyl 850 eaEB ewog 90 obean HiSsems b )

(2088 808 e
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32.

30. zon qEedn Ewe eRedyl mediBts abc BEre Bi6k Dxless R ¢?

)

(1) moedd8Bs gdcux LiA1H4 =00 gBSo 6 @verm dce sc0edcme BGedw
giGemenIGEs GaeH.

(2) #&Bs NaOH 080 med0388:8 48c g8§w wof) 80 mRuidencidndl g 8.

(3) moeRuBEs 8¢ PCL e®0 988w =0 ¢Bc SecidlO cdecd.

(4) CH,MgBr 900 medns8Gs ¢®c g88m wog 50 Senlsl o .

(5) qEindds, H+fK2Cl'207 oo 8668 g 80 mepsBEEs aBc wied

gow 31 80 40 oo OF of gulma sew 8 a8 (@), (b), (¢) wo (d) om 5800 200 qedss, dmd
el 918 w.Bs enl BO:16F . BCE yBDICH/GBEIC Bhel ¢1'8 endd eulm.

(@) o (b) v BT =8 (1) 8o ¢

() ww (¢) oband NOGE =B (2) @m ¢

(0) o (d) v@ensd BOSE 98 (3) & ¢

(d) sw (a) v@ers Bct »8 (4) 9 ¢

2Rad yBDIC Wb end seewdtness ewd SO @ (5) @m ¢

BEnd onecd cpdednm coectd obf e wmosim.

31.

D Goact oBSPhan
W 2) 3) G )
(@) o (b) (b} e (c) () oo (&) (@) &0 (@) | oo o015 i 0w
oD e®-enes SOk g5 eeetmus end Houdd
BO1083 ScEB RD1628 8028 °

33. M*(aq)/M(s) o pecsediDocs eecneddt Srdm der sBBmedd wwm wewst pm e0dme/ edm

HBr &80 558w e 80, 3-bromo-3-methylhexane gihm 3c0 ecn ciiesiond wwn qbedx YOulx3
2o /9805 $O1 ¢?

. o
(¢) CH,CH,CH,C=CHCH, (6) CH,CH,CH,CHCH=CH,
CH, CH,CH,

() CH3CH=CH([3HCH2CH3 (d) CH,CH,CH,C=CH,

@0 00 Fn HErin wo sBRSNO vum @ Tmns/gmie BT ¢?

(6) 0mdc HdoBl wuednasls s.dlia Bge 2ol encdde ginbon .

(b)) O1EoBE o onEdbEs eedd Bud Sduwme ndy cEd.

(¢) eedp dwud Bdoicmed? e@nemic wbn evned.

(d) ooz ¢O1n BBe®rt Rudenls Onemic, grbivmnie Beanld gwdes ece Lcew.

@m ¢?
(@) M(s) 8 0l Hedpdan {b) M2+(aq) 035 EHeE
(¢) cdestom (d) M?*(aq) 0 enons o889

s@a Na,CO, 80 88s8 mg 80 CO, cnegries’ son qEietn g6:8x nosl/a@m I ¢7
OH OH CH,COH CO,H
@ 13

& ®) fj (©) @ @) @NOZ

J
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35.

36,

37.

38.

39,

40. 2 B =l@n G0 o s8R0 swm qfedn Blm Gwen/gwie HHdE ¢d §?

aY

tde By BPedicnan 48s prdghos ©Bawlewvs wwn eyl Rim DosBo/Hesis 3@80e

RVNCSE 08 ¢?

(a) Beusl 0cSmd ea:sfssacsmcs B8O ermama 88s! eomum D1hedd winw, mlisme 88w
eemus Liciedd minad BE £78 ef.

() armameas owimicmmd moismens sulmnnmtd 88 68 8.

(€) A Beys BDedignens 4ewdss nih sHenes c@as gondEd Bxdmas B ao.

(d) ¢Pc Beys HDedieseond Dadms § i agde oo nomadens 680 I8 b,

DB wicsSimen wBefumdy oy el «buln gde eod B w@asiimds BEACD som

qEedn R@% gwmiens/gmie BE0T e ¢?

(a) CFC,HCFC e HEC a2 90 eodla caip® gung »@d qucm obd.

(b) CFC =86b8 ewviced? (troposphere) eocitsl &fs Reidn Bogts Bewds Som ®memed
€039 GO,

(¢) HFC#dd ealced? (stratosphere) sfecids’ @afo dedtn Bocds Dowdsd Sum wsmad gt 008,

(d) CFC esw HCFC s» ecoa® 00 enfcedE (stratosphere) Hocils) guln 2eddn Boedn Deotdsd

Bam ©eed oo 088,

BHczx wo Eu@S v mATDE Snce e HERSND tus ROL SEes/gEe HOCE @D §7

{a) EuesiBOE mds! vo@reh OnednBnd WO oAy’ uolien vuoBy 008 f@ses Eas cied.

(h) BB Poe O e Ac ((B88m aslobSwm) 885 9 »C mRn B8 t3dORs! et
15 ewis S owie EH8 Do oae Suumdd.

() Bo@i8 eoig me @ Bgysl esslonomas ed.

(d) 20eRBOED DO tieBe gy EE® QWE Dmer BEACSOIEI gro.

Doy e3®auiDews! vum ew’ REm BasiBe/Bels o e ¢

(a) =deiBm By Baom g BBD odebBx Deme On guc =bglia Dig Beton Seg® ep@g
D@ eloensl Bcms @d.

(b)) 90 gwe BOmDaE vigben iy ¢dndema we wiS .

(c) »8glies DigDm Lr3dedd-e@IE0EEIS 6o Derds e col® cweny Dl 8085 o,

(d) m5siBn Srgen s8Basm mmdms Bmae @ dg o8,

8= A

(D)
35

&g

> oo

2.5d0 ¢OBem vn & ¢f BeEs wiwnn w8dhewrs own RO DeWBo/bemR RTE @O ¢?

(@) 88 o8010m ;B aeh wodvd BO08 ¢d meuuediD D8 Doy weosedt &F eb.

(B) £® mEatses 99 Boc mEes Om® cdasdedt SE50nY om0 emxsDS.

(¢} w2 mEwse W Hig weEse B850 One BAmedE 0md emispi.

(d) séBo 8m cilased ¢ 82, Highd ¢da 800 oriled® Bembd, (06 Higd ABD exlde® Bemndd
wdim ed.

(@) 28 (Dow) 8 &8st Mg Sudecamedt g8cdsur oce gug dce emBai® widn g v,

(b) NaOH SBdecmn S8082 duls emisbrd Dik 80 emds wilima sind 88 .

(c) Na,CO, Sdzigmec 2dm dm emded BeodEed mlcedmbe 5e@ifndea aoob 883
S8ebesl 55 mdom o1d «.

(d) deoba pda 882 H50, Bdeemed] colegomesd ege Rh eclow ©03m =&,

A

[q0RXS LD Dz,



https://pastpapers.wiki/

AL/2021(2022)/02/8-T -8-

Y

® g 41 80 50 e & Ond pafe ween gmea ecm B 2bes BI g, O ZEIe GEEED
efa® mgevmed vum Sxpedd guledm =82 (1), (2), (3), (1) oo (5) wvm gBMEDHES »g
0800w 6’8 enddh BEmo sgewd =B ecs cre wduim.

41.

42.

43.

44,

46.

47,

48.

49,

50.

PBMNoE | oglOB gm®e GEDIS I
(1) toms ob. s O gm0, cefnS gmes ST v e,
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( () X »® Sgesun H1g®8s® 6cdndd (ALS,) ov 0nds odnidd (Fe,S;) aDens abon 08, X 8 ¢
ALS, 90 Fe,$, 05l gBanesl ogns S8500 swn eds BB8Eede ewigrosimn GE.

X 8geens m dnsides »808s8 dig @100E wdest que cYetwend 9 me 80 ALS,
exnedntid cdfn @, Fe,S; omd (Fe) ecins 200 ebobomme 8o, 088 ghuimed ci@e
&t 0.824 g Be.

X 8genewus eduns m dnsides gue cdensionmd Dmed o me 80 Al S e Fe,, S @B @D
SO, 290 @88 Bewddmes Be. 88 SO, 89gd, H,0, (desend gagcma zs:»d o® é@c.s o» H,S0,
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8.

(i) ©B0553 Dogd wd® Fe,S; 8 9B8w@d wew nls Swisn edmdems Susis.
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(i) X 8gesed g8 ALS, e» Fe,S; dnsld gBevasl omma OB,
(iv) oom an®emns secw Bans ocs BexidEnlsl 0dnD0 e®8E Bedd wdn neg »®

83geddy med ednus 8 08¢? Bed BEnd cwiEl OB,
(enedse oo@rgm Soside @ Al=27, $S=32, Fe=56) (e 758)
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(iv) M1 BOEedl a8widnur ece Rl 8 mibos vcw nE® cwiuSm® edmdemos
Busim.

(v) R, o R, ogonosis.
(vi) M, M, &5 M, §008co538 8c0m 5880 g pBn GennSn ednden eqtn. B8 nufsdws
(cBension, BOms, coleddn D18) gqe 88 wews’ mneg gas.
(et : M, Hw00Be es¢en R,, P, 200 «80bmme wdn 88w o e¢win.)
(vii) P, P, e P, 8¢ gouwlds ecwp B8 o¢¥» (0188 wdvwesd ¢S50 a1 o gedmed sewnz’
8800 §ODOD).
(viii) M, 8008w gm0 gug c3asOdcE vugeds’ 8y od ¢8 wewsl 50585, @ed 88x¢ AH, AS

0 AG 83e00e6s53 596 @635,
(cmeg 508)

(b) com gdm gme dewSn Q80 wy e gues O sem® ed.

(i) zone CeneBn Q8D ¢Bd00 ¢barsdnm gihm D1yde CenudD cem Bbe ey DEfsoss
=l Raleratal ’
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(iil) gowe oesin Y8R elneds sveg Digeniced Bewds’ aiBdn gmIds D GteSin
©®mden gidewns’ sl BOsD.

(V) gm0 dessn Q868 gis Oc v00H (Deedsiocd a@nod) ©gws’ mosss.
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(vi) Obn@imed edend COOE 868 D wdne 8308, BeE Dwm Bnw OB yme
0enafm Q8D 8@ @m g1 ACL® Bewsd WO,

(Vi) S8 Do »Bns edneds, e Jwndm Q800 gO@mdD, w@nne Be Wil ©Bsdn
gdmEs Bsensd DOBIH.

(vill) oo gEedn TwwSm ¢ devs ws e gyeod Bgs.
Na,HPO,, HNO,, Pb(CH,COO), “
QoD Otum Os AW 0ded®ns m® gesimed g deed 8E BITD hdRs @n o O
O3B ¢Ono OB8 1B 8ue v Aco®@= 88 wcwst wostm. (cae 508)

(c) com oens gd» 0B cAY © By gOE0D GBD STSKD OB BT BRRD FIDED 9833
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(i) e300082 GAVOE oL dms ggsis.
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(V) 9Cm»Ee B0e® mliuPe®@nd 918 B0 wgm ewiguemdsn On OUe eCwi wewsl mowim.
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A em00@ - Dgmes GOa
el 008 20 vned® BEnc; asvesim. (25 05 ydow wewm Suds cme y@iemo 100 8.)

1. (@) von ecws? gme D ¢ Hpews OB ¢ O 20 83 b 8o wewsl ndulin. ey edas
=SS,

() 2Dede GiBnda Ace oo FIEIODEE GIPHEEMO o eRasid 285 @5
&8, Liloco 880 KBrég ¢dwms gug 88 gedindme mdd.

(i) Beae gecedin croBed axBe O goos ¢,

(iii) »85dOE od@eim Obendled, oo c¢ edun gmum obdn
e @ g8 S0H0G BH® 1B gL e¢tsd Plews] gf eb.

(iv) em8 geboews! 0@ mdm 80 N, 4450 w0 ©@3:50 B e@IE e
g8s 0,5¢5008 8 eFIJE ndo® §1208w0 Oth i 8.

(V) Coe segdiom gecsedinemd qenm dc »uddn pedioeas (Z o)
Noe gt gecselinemd qemm ©dE mHoddn giedioesnd
Dy £18 .

eSS g@ced (H,CO;) Bag® C-0 ax0s §8 ué» o
(e 04 X 6 = cre 24)

1(a): e<n 24

() (i) CLO,240 vy DD EEun vid B 8x5-90 dave g&uin.
08 oBdc soo (I g

9 o

Gl=0=01=0 g—d—a=g 8

0 L] | L}

(i) eom (i) 8 e8> c¢ Opved Hocids! coere; econd B8nde ot ecsin. Secits
eo@req som (D ¢S 0l BERe B0 gD.

O

c1'ﬂo_c:12h0 cl' (1), ¢ +VIL (+7)
e (01 +01)

(iii) N,03 gums oen NSO €08 gD S5-08 Dxns sws ¢ oo, 080 sema teD
oo gl 85-98 Opw (@yy=ie Dxw) e¢od a&xim.

O.. o e.. 2 .. .. e .. 209

IO—N=N—F: == O—N—N=0, < O=N—N—0!

(02) {02)

(iv) von wewsl ¢Bd B3-98 Dpos o» 68 eCac mo» ¢ tiBce o¢»® ndeom & ¢i
D90 e@yben »isim.

H H
a

—— T e © |
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® e (v) 80 (viii), oom (iv) exndead eim c¢ bl 89-90 d5ve @5 wem® . od®ig
ecEaE 588 (iv) emdend gmided® eb.

(V) com gfedn oot e¢m god 00D 95800 v O uidign/gnd® m=Etn
DD BID.

L. N—F
. N-—¢?

I €*—H
Iv. ¢—C
V. C—N¢

VI. N—O

(cmeg 01 x 12 = ceq 12)
(vi) vom gqEfeds Bo8ie e¢m omd T A5I0D e wwd Dx od@rgD DISED VEENOTIs.

L N—C N, A
I C—N¢

1 =
(vii) N!,C2, C? oo N* oo@neg DO qaeszis 9530 emies spsl nizim. (cae 01x6 = cneg 06)

(04)

. 1(b): e 54
(c) (1) eCedusd (Laser) mdom @ 695 nm O eniedis Be@dtmas od8.

1. @88 eniedin ged Os3es S §8dn Bbendfed @m» mEIvwd ¢?

AWV DRI

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

[I. 88 emdcdim egcen asBe ki mol! 88= vamo nosim.
mecined gedow ¢ =3.00x 108ms! Szt Besme h=663x1034]s

emnjedimwm o3Bs (E) =hv

A
emledd® @gcwem @Be =hc x Na (01)
A
(Na = 2120008 Swos)
o053, @ndedim @Heu® aFSs
=6.63 x 103 (J s) x 3.00 x 108 (m s°") x 6.022 x1023 (mol") (03) + (01)
695 x 10 (m)
=172 kJ mol’ (02)
©1.4. - 860 B0 GO EREY FHDS BE PUDE..
h=6.626 x 1034 (J s) 880x ced.
(i) AX, o» goe &8 egds A-X 03550 o8 §0.@ ©. ¢88 A av X §ecdsdc twenim
Howesa mdm gnd, A 801 udéed &b,
som & ;B [esw 182 AX, g 83 018 ggim 0100/m00s O mdst.

L AX, B 8 Hemdenimc 8o8w (02 + 02)
g 3

II. AX, 85818« »®

oo [ o Il wdesd @2 eeosl o ¢ vR0e0 8d cowdamasl 28 eguim.
(g : goan gy ¢das )

AX, @B T @ — CIF3, BrFs, IF3 (@@ =)

AX, Bbgioe

1c): 2cnE |
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2. som € g8 gd» [(a)-(d)] A.B,C oD eces o8 00 418 Gccds/Beds (getde) o 8350w,

(a) Aoy s-ecoimed §ecdnueS. 08 odtrgn p@ema 200 ¢f) ©. fu deo udo 88015 bnd
zAc ecs 85w =0, Digds B0 »d8, gRc widdm cDemur caiecd. A 81850 0,(g) 0@
&880 2 tgebdfnlfio @68, dowBn eciowts O 8208080¢ A8 sievivas ed.g eb.

(i) A8 deoBn ccedna Busls. .oovvvnnee... K ..... (05)
(ii) A S edbybes gecsedin Domes Eusim. (05)
(iii) deo oo A 88w e 80 Bods igd »® mdsin.

(iv) cos38d obifuicdt A caecn Bbgis péd ¢7
(v) 21850 0,(g2) =80 A 8 88w sgo s dmudln e¥ndsga Eoslm.

(vi) A 8 ogg qudnom aba, @dbSn dged 98 meled® U0 gwg dbned 8
geedsed 08 gowd 801 8 evd gf @D ¢? Baed BEnd enlewsd G mdxim.
8. (02)
Drepded SHEE 0 S0 B80n® gdwim »Oved 18 9eEEeInwd crems
29c »u8dm @redfome (ed Zeff) eonscEmr 80 . (01)
©0@1eged BaEsds O8 od. (01)
1853 Boo a8 9ecBeddsm »1ddwd e embinms af) ©d. (01)

(vii) BEOBOBGE, §0on A B B.esined JEISBD BB GLHFD. vvivrrrrern K, (05)

@ - (Vi 08 8 Bw o s CER 1B D53
@. - (Vi) g8 g @ o5 2(a): cryen 35

(b) Bon Xo Y am §Eeds e¢n v, BEeSES 2.3 anumeas’ abg groamnes. @@ X
w0 Y o 8cedsn ocn® 0dbiBmm ged 58 meiad ded p-evined §ecdn oB. & od
Eccdned vo@igm grmn 200 Ot g8 8. X 8 8¢y mnenmd Y 8 B¢y enesmndd 889
g8 a. X ¢ eorle echnbs afcs 0o gfSo me 20, o dcwu ece qadliesn, mim ol
&8 S1u0s 8O @b,

(i) B8 denoBn gyo, esedicaos ¢ grmnedd, Easin.
(i) B8 cBe 55-98 Dgve aests. Sun |5|‘
10—s

(iii) B & 801 so@igied OBn0e O8G0 eH®. vveererinninis 3 7 SO (05)

(iv) B wgzneHie eegm denedim olmed:s ecadn. (@lg.: Sidewmo/Sdees ¢ gdes ¢d.)
8300 B8Bwencs

1. dil. H2SO4 08 880 »9w o o8n ¢dben Digds »o
1 DEEOG B8EOBY gdfednn (eod B8 (S8 ¢denws)

2. Pb(OAC): o 880 o8 wE 80 & 1ed 9100 g adfednnss
3. AgNOs &3 88@ o3 me 80/ »E o De®’ »O B0 »EedD &g edednnss

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

Note: Test must be correct to award marks for observation.
(v) Ao@semo o B gionaems ege g8 secdoed doodin goo Busim.

. : . 2(b): ces 25
(c) C oy @x8mdnes. 8 1:1:3 gnemmecs] ;B §ceds nom8s! o@sidn b, COg o3 o,

A 5. zems 8cLDs eim B8 Dped p-eoindd gusl b, eP® §ELds eensl S
B 8¢ g8 00. 88 o eednum gronoms e Agh end siegm chas py &S D»
and, 8o ezl 41080 pbean agds @D.

C 8 oeaBn poe Bosis. KIO3 (10)

2(c): ceq 10
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(d) D oy geeds ocnis’ 08sidn secionS. 08 @eeds ecn® C 8 ¢ am.
(i) 288> @dsed? 1850 D(aq) =@o C(aq) 8g m¢ 8O, on-¢fd 0w ©ed.

1. D wegsnosis.

Il. 88 Beom B85 e 9B qudn a8ndms Buslis.
103" + 5"+ 6H* — 3l2+ 3H20

oun (i) 8 Erea® on-cAd; 0, B by ebmecsl 81840 6= 8808, Omp-¢HoT
gdma qdlbem . c@8 Bl 850D ucw nEn aedn elndams Cusis.

l2 + 28203 —> S406* + 2I
oo (i) @1 (ii) 8 8¢om 88w coewid nd 058st B g gdamon eusicas 8en88n
Bdeduamiu 08s Sias ng o1 882 wds ng vB Hanad vewsl d, asin
cesed? gedis dea Bubvitss egim.

ebama

2(d):cne 30

3.(a) X Y oy ofinlia oo oigm D1dolBE ¢® oS X 0 Y 0.9 wdofiaxt eem
cEemHD-t3:038 mEie ©0vm (1.0 x 10° Pa 80mwn?) som & awm.

cdeasos °C

@ (i) 82 (V) ¢on em0d & B mEis eovm @ 130
eeH® &b, 120
110

(1) som 2 98 yede mcie oovm 8 P, QR
aded culed®s’ (Posin.

90 "’/@Vej +
P - ¢ mesa cas sb8s sedfaa g
PETo5"2 5% 02) g ~

Q - Dode mEswy 8o D8 gedaw 70

R — £ mEwss ) Dds mEiss 60

&® B 4158 P= 02
©ORCEO MRS 4 o (02) 50 coe (02)

i) eondd X o esodd) Y 8 mnerem sesis, L | | | i
( @‘i °“@€ G 50% 0%

T segBo (X, mol%)
(02+01) x 2

1

(iii) X8 40 mol% goq X »1 Y ¢8 8gesusd 3300 4ad®» O cdamsidn o ¢?

X 8 40 mol% ¢ioescss 80 °C 88 5300 oS of. (02+01)

(iv) X8 60 mol% gooq X o Y Bgeics elplicossie e 990 odfon ¢80 cdadlon
0o ¢?

X8 60mol% =0 Y 8 40 mol% atog 8genczs 100 C 88 wdybesews’
Dodes RO o ©d.

(02+01)
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(V) cdesine 100 °C 8% X 8 comidn Dids BOma vemme mosts.

100 °C 82 comemed X 8 @gcenn 15% » iy meised X 8 @gcwmos 60% .
Sl B®: 9I18mews’
PY = P xk (03)
P);q = Pwtale (03)

total,.9
P Xy

Therefore, P = — (03)

X
_1x105 Pa x60

pQ = 1X10° Pax6o (05+01)

15
P? =4.0 X 10° Pa (04+01)

(vi) et cliveieni @b &b Az ne X 0 Y 88 Bgwod T cdwmsoed
©OEoB0 8eFiLD glubn 8. 680 Hido mEItw BP0 BERHEDO BOE > £0 nEitend
X 0.10 mol ®3 Y 0.10 mol 480 88 smacozisn cE. 080 cdeited? X o Y 8 somidn
Ssde 8Oz BEeBES 4.0 x 10° Pa® 2.0 x 10° Pa 68. deod Bude widmedss X o Y 8
2.8 B8O omme o=,

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

— 2.0 x105Pa (02+01)
_ 0.17mol x2.0 X 10° Pa (02+01)
0.1 mol+0.1 mol

=1.0 x 10°Pa (02+01)
[3(a) cmeg 50]
(b) 68w 41833 ¢Bc ¢Ecn (Z (den) eorigens, B@xs NaOH gd e oo anSwmeast

Sbeic 0» . Z 0ewen8 12.50 cm’ 0888 o asfn cfesed e 882 e3053c€ne
0.050 mol dm™ g NaOH ¢ esens? 25.00 cm® = abas Be.

(1) Z D smes’ ¢Bds g¢fc enfeenn vemno odsis.

25.00 cm3x0.05 mol dm™3
12.50 cm3

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

(il) Z ¢0enens pH qoo oems o055, eBfeemncs 8¢ 20> c¢ c¥miDed? ¢80 odcexs
8¢ Budm Buma (K,) 1.80 x 10° mol dm™ 8.

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

CH3;COOH(aq) + H,0(l) = CH3;C00(aq) + H30%(aq)

285 a®rewd ad®uvm wisSgens = C

Bedme3 § ®ion = d

[Kaescwr e98m @D adas ©d.]

_ [H*(a@)][CH3€00~ (aq)] _ [H30*(aq)][CH3€00™ (aq)]
Ko = [CH COOH(aq)] Ko = [CH COOH(aq)] (02)

_ CaCa
@ ci-a)

(02)

[K, = Ci'ifz) 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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pH oems 88®
(e9Bm 80 & s e 88 eIWOBID)

[H*(aq)] = VK,C
[H*(aq)] = V1.80 X 105 mol dm~3 x 0.1 mol dm~3

[H*(aq)] = 0.00134 mol dm™3

H30% (aq)
1.0 mol dm~3

H*(aq) ]

pH - lOg [ or pH = —lOg [1.0 mol dm~3

PH owmms scw Swcs 88n0
e®H53Ge3sY 3BDoennE HIBHEBSS

(e298m 82e&M & o R 88 @IDOBID)
—log[H™ (aq)] = 1/2(—log(K,¢)) (02)

pH = 1/2(—log(1.8 X 107> x 0.1) (04)

pH = 2.87 (02)

(1) Z ooemend nod emicemd (10000 cm’) sogdd e NaOH 0.200 g o o0 Tamdm

=
& i N .
o5 R B - o - - R o nef g el 1 (B wdf' ) V& # iy &y - <R el | i —

GG U DO M1 CEGDIES emE emi® 80 cundurs Bils 688 oamews pH

QOGS DT HOBID.

[ened=ie va®ig dosids: Na=23,0=16,H = 1]

¢oemessd 100.00 cm® 8 g8 CH3COOH g@sescs = 1.0 x 102 mol (02)

O 20 c¢ NaOH g@iescs = 0.005 mol (02)

@sed 988 8 ¢ CH3COOH ge@escs (0o g88@ m»c @i NaOH) = 5.00 x 10 mol
02

OB ¢DeweEwd, ©2)

(e9Bm 808 werTims DO CRe af) ePIIHD))

[CH3;COOH(aq)] = 0.05 mol dm™ (02)

[CH3;COONa(aq)] = 0.05 mol dm (02)

pH oeme S8®

(e9Bm 808 wews’ O DS CRe af) ePNIBD))

+ _ Kq [CH3CO00H(aq)]
[ (aq)] = [CH CO00~(aq)]

1.80x10%mol dm—3x0.050 mol dm—3
0.050 mol dm~3

[H* (aq)] =
[H*(aq)] = 1.80 x 10~> mol dm™3

pH = 4.74 (02)
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PH oemms wsep Socs 880
(e098m @deLd € s R 8l @IDOBD)

_ [CH3C00™(aq)]
pH =pK, + lO‘c’r[[mgcooz{(aq)]

(02)

[0.05]

- _ -5
pH = —log(1.8x 107> ) + log[[olos]

(02)

pH = 4.74 (02)

(iv) @uo (i) 8 Bdod mom c¢ o Hoden ¢omes eces mB8edd ¢? Baed BEnd
e s,

o (iil) 8 scpsd pders BDdun Denns eces Gao 8. (02)
$DHens AR @dEWE I 98 ©oyd@n HEPewd eewlBu® cderw ad.q od.  (02+02)

(V) oood cBfueient Z ¢0aes8 100.00 cm?® o8:0m e0qdd 20 NaOH 0.800 g 8 mdm
G 080 gden dbdSen pbaes ocs S0mdd ¢? pen camna S50 08 2ded
BEno v1wi§8 movin. demed o880 m cHdede cOnd embm A8 cemEnma
lett)

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

O 0 ¢ NaOH g@escs = 0.02 mol (02)
¢0emew® CH3COOH &g e29ed.(ewd CH3COOH wdgbaenss g85w0 »d aw) (02)
e BDI10ED I1DHWEES eEE W eIIE. (02)

[3(b) czpeg 50]

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



https://pastpapers.wiki/

B o0 B0 e¢eiline®sind Cwesn eCABES.

4. (a) A,Bow Copn ggn goe CH, BreSs O a@:0chn 0. 000 u81duedn nm anpeds, B
odend gme 8@Duelnmde evslod. A e C d8emnemB ddhm ©0&deds ob.

A, B ©v C 68: NaOH 280 e0» 0058 y8fw ne 50 san g CH,,08=, D,E e»
F escecio BEeDEsS @B, D,E v F cdm 059 PCC 80 8818 mdm cg PCCewea F
488w eonmed w. PCC ©@o D oo E g88w od 8808 G v H cagB. G oo H seewio
28, 2,4-0858edendduly8al (2,4 DNP) 8o dbads gdedss, g108ifa AgNO,
e®o 8¢ mbes ¢ caes.

A,B,C,D,E,F,G oo H ¢ dnvast von & ¢if emog ne el=im.

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

Br
|
CH3CCH,CH,4 CHs
: CH3CHCH,CH,OH
CHs
- D
e D

OH
CH3CCH,CHs
CHj
E

G
CH3CH,CHCH,OH
E

E F

CHs CHs
CH3CHCH,CHO CH3CH,CHCHO
G H

G H 4(a) 07 x 8 = cmpes 56
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(b) vom (=0 @18 gB8wde L), K ow Lacoe dgnast 8 ¢18 e ne ¢8xis.

(1) CH,MgBr (£:830)/8g 3ok QH
(i) CH,COCH, = CH3CCH3
(2) H*/H,0 CH,

O
I
(i) C,H,C=CH oz» H,S0,/Hg* C,H5CCH;4

2 (1) &&= NaOH ?
(i) CH,CCH, CH3;C=CHCCHj3
: 2) H*/ A -
CHs;

~

L

4 (b): 06 x 4 = cxneq 24

(¢) CH;CH = CHCH, #3 Br,/CCl, 8¢ 5880 es¢m arigens o oees dcesd B egsim.

@\
Br—Br
Br Q®wdenws ecm

4 (c): cen 20
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5. (@) (i) e¥Ddmo 2> ¢ wobam ed g :g@u CH,,C,H, 20 918g0 O, atleq O3 @@eﬁuﬁ Ttals

20m L. dgemB ufed 8314 x 107 m’ Be. 400 I( 52 ages’ BOma 4.80 x 10° Pa 8e. aem
e B DigPed §O G8¢ L.and nans niin. Bag® tigsl ulnlies ece wi8edm 88
s 088 cdemsvedl yBfmid B eidn A0 conEomd B

pV=nRT »8mews’ (05)

_ 4.8x10°Pa 8.314x103m3
400K 8% n, = 8.314  mol~1K~1 400K (04+01)

n, = 12.0 mol (04+01)

(i) Aeem»8 cdezios 800 K ¢=or 018 Sces’ Ag» ne a8 Bag® E)\...C‘Q'Jm:l@m ylio comwd

DItz 20D CE. 00 (o §BHwOE0 oy 800 K88 agem8 8ams 1.00 x 10’ Page. eHZED
se B ne ¢ DHusled O FHE and 0HHE DITH. 688 HFFO wOesig H,0 Sagodd
ecs 0H8m 2D conEuma Ddmm.

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

n, = 12.5 mol (04+01)
(iii) oo ¢SO 1B DB ¢ oHBw e BB Sewdn nlndea (evIBn qOH ¢S08,
800 K 8 &) Buxle.
I. CH,(g)
II. C,H(g)

CHa(g) + 2 O2(g) > CO2(g) + 2 H20(g) (05)
2 C2He (9)+ 7 O2(9) = 4 CO2(g) + 6 H20(9) (05)

coDEd ead w oy Sy SHC ©:aneds cdmed gun Driesl gun »8eDHmIID e¢ens’
S oS,

GI5Owed? g DEd 10 BB C¢ 88 HBeRIMANELS SHE ALK VMBS DT

CHBIBO @80 90 Bty O OPE OWEDB DB QD DB HBEDIDBIS

dxmed CoHs (05)
OB gy B G @Y o100 = 0.5 mol

00l @® o c¢ CoHs g®iencs = 0.5 mol x 2 = 1.0 mol (04+01)

ooy @gm 300 K e 88¢ 53 dee 993 odm ¢8 0880 ages’ Bomwe 2.10 x 107 Pado.
oD gD HeEe DoiD.

Bews 90 Be®s ogy iy OHE e
2.1x10° Pa 8.314x1073m3

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

Tl3=

ng = 7.0 mol (04+01)

. em §0 H,0 88 @edsd

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

. CHy ¢ooe 884 gy H)0 89¢ @e@u0

6.0 mol x3.0 mol

C2Hs qomewss wger dew g@iens = 2.0 mol

= 3.0 mol (04+01)
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lII. CH, ¢ome @83 e H,0 o8¢ we@nd

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

IV. g ned quo@wedd e ©d» ¢ 0, 83¢ weand

#1080l 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) = ce 75)

Alternate answer for (iv) and (v)

(V) ¢80 @0 0 g OHRE ®ered Dm0 Gwm § »Bedimdmws = CaoHe (04)
Bedensis VYC vwmm Swm (Pedm &8 ed.

200®®»ed,

CH4=n1 C2He = n2 0 O2 = 2n1 + 7/2n2 +Nexcess

COBBO e,

CO2=n1+2n2, H20=2n1+3n2 0 O2 = 2n1 + 7/2n2 +Nexcess

CHDRO 80 AED QE arS ©c ®e» => 12.0 mol = n1 + n2 + 2n1 + 7/2n2 +Nexcess --(1)
CHBBEO Ly D DE B ®YE ®ewm => 12.5 mol = n1 + 2n2+ 2n1 + 3N2 + Nexcess—- (2)
(2)-(1)=>0.5=1/2n2

G 05 ¢ C2Hs g®iencs = nz2 = 1.0 mol (04+01)

(V) e7¢2) 9O BEo g®rencs = 2n1 +3N2
Bes 90 S88e®s3 gy iy OHE ©ewD

2.1x10° Pa 8.314x103m3
M+ 21 + Mexcess = 8.314 J mol~1K~1 300K

(04+01)

ny + 2n, + Neyeess = 7.0 mol (04+01)
8® Hezo (V) @100w8 (2) e8mserenss

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

(1) 3762 @B e S y®rens = 2n1 + 3n2 = (2x1.25+3x1.0)mol = 5.5 mol (04+01)
() C2He coomdess’ iy SEe g®iens = 3nz2 = 3.0 mol (04+01)
(1) CHa4 coomdewnss gy Sce g®ens = 2n1 = 2.5 mol (04+01)
(IV) eoc®@mece amg »o» ¢ 02 =(12.0 —(1.25+1.0))mol = 9.75 mol (04+01)
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(b) (i) 26 cEsn OPws v & 6B (P mbnecs v gBFwD ngw 8n ST CE ednw
OLHLHO DIBIBY.

4 CH,(g) + O,() — 2 C,H(g) + 2 H,0(g)
(ar7) @ mor) 5@ mol™ K7

CH,(2) -74.8 186.3
C,H,(2) -84.7 229.6
CO,(2) -3935 213.7
H,0(g) 2148 188.8
C(s), graphite 0.0 53
0,(2) 0.0 205.1
H,(g) 00 130.7

AH%
4CH, (g) + Ozg) . 2C3HelB) + 2H;0(g)

ﬂH:;.\ /‘;LHGL

4C(s) + 8HagHO:1g)

B0€ Beduw, BD0E Ben@Bewni®Be v BOCE ev9Bm Dt wepr  (7X 02 = 14)
AHO% = AH® - 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)

G D08 Ce0wB D
AH%:
4 CHalg) + 80:1(g) » 4CO,(g) + 8 H.0 (g)
A
i /" AH%
2 CaHslg) + 2 H20{g) +7 Oz (g)

AHY

Bo108 Bedwn, BOGE BediBBewni®Be wi D08 enalim gdestd we®o

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

(02)  (02) (02) (02) (02) (02
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AH% = ((-393.5x4 -214.8 x 8) — (-84.7 x 2 - 214.8 x 2 — 0 x 7)) kJ mol"’
= -2693.4 kJ mol!
AH% = AH% - AHO; (03)
= (-2993.2-(-2693.4)) kJ mol’
=-299.8 kJ mol’ (03+01)

(ii) guos (b)(i) 8 EB8wD by lEn Sxledhl edmn vammy DIFD.
AS® =Y S%(products) — ¥, S°(reactants)

(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 82 goo (b)(i) 8 55890 s =0on 8aS o8 edne (AG°) vommne Dosim.

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) cdeatoecs 61888 quom (b)(i) 8 € 618 850 Bond b ¢8 evy (o8 wews’ ndzis.

OB CE cdme » OxlediB edmn cdamtion @0 I eS8 AD CuBCEHS BITD.
B3O D088 988 uyBSw ety Bowd ened. (03)
(03 cBension D8 B8O B8RS eOmeess e ©dws ¢f) »38.)
0®etd D53es’ yB5w@D wewr wiy O3NS edme & Hesws (03)
[05300:8 cOdmeed cren BDCE @00 DS Hedimdmw O53e8 ednend e BO® ID® ©d
5H® Eey 06 FOHBIE WIBIB |

(5(b): e 75)

6. (a) (i) 8Bx @dsed Bcd» aA(aq) = bB(aq) + ¢ C(aq) u80bns e85wd wenzin. gg0 v oy
Bubs um ecn® §8» S ece uendsl 988 §88w@ed8 Bymd (R,) o1 vy g88weds
Beym0 (R,) g0 gmoas Easin. 88 gBH@d o g gD eem Bey Bun BEedESS
k, @k, @B.
R1 = ki [A(aq))® (05+01)

Rz = k2 [B(aq)]® [C(aq)]° (05+01)

(i) ©@pBomedE R, 29 R, §50 £82550m0 B (Fostn.

2@0nEome, R1 =R (05)
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(ili) ©epBom Buna, K. ogm gmena Eo (S05im. 586 K.,k 20k, 4535 682530500 e¢sis.

_ [Bla)’[c(aq)]°
Ke = a@or (05+01)

[gmeme emey 05, ev9Sm adedd cmey 01]

K, = (05)

k>

(iv) gum 89800 9100 v Son cdaddont obdues no 8¢ o> c§. 08
o8uewmbcE A, B v C 880 g@ien 8y =0, 68 uf08ce uenBnmmdd eciied ob ©i» c3.
s0xEomedE von (oin cAvsizm cF.

cbaes ©OnEDmEDE eeeene (mol dm ™)
feBG
[A] [B] [C]
| 10x 10" 1.0 %10 10x10°
2 10 %107 1.0 % 10~ 10 %107
3 10 % 107 10 x 107 10x10°

[. e8Smes 1,2 500 3 e Dgedd & B A, B oo C 8 wisicen, wénfom Suns egp
oo (a) (i) 8 Bu» @ gemed meda ©d s8IV ol cAvsis.

K. = (1.0x1072)P (1.0x1073)°
¢ (1.0x10~1)a

_ (1.0x1073)? (1.0x1073)°

- (1.0x1072)@

K.

K. = (1.0x1072)P (1.0x1075)¢
¢ (1.0x1072)@

[I. 288 o®a=itm cuesi@l mdeom a =b = 2c A0 ady wdsin.

From (1)/(2)=> 1 =12

102 = 10P
a=b

102C

From (2)/((3) => 1 =—
10° = 10%°
b=2c

Therefore,a=b =2c
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(iv) (I) eseemo BwEes BEmo 1
(iv) (1) 8 e8mceacs (1), (2) @0 (3) »D»ewss

KC — 10—2b—3c+a

K, = 10-3b-3¢c+2a

K, = 10-2b-5c+2a

Log K¢ = -2b-3c+a

Log K. = -3b-3c+2a

Log K¢ = -2b-5c+2a
(4)((5)or (7)-(8) > a=b
(5)/(6) or (8)-(9) > a=2c

&® Beso,a=b =2cC

(iv) (I) esceo B BEmo 2
(iv) (1) 8 e8mces (1), (2) 0 (3) ©8pews’

K. = (0.01)?(0.001)¢(0.1)~¢

K. = (0.001)?(0.001)¢(0.01)~¢

K¢ = (0.01)?(0.00001)¢(0.01)~¢
(12> 1=10°x10°
102 = 10°

a=b

(1D/(3)> 1=10%*x102
102 = 10%
a=2c

O® Neso,a=b =2¢
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I a, b e» ¢ ¢ SedB86ci®Sn woem g RDE gl dn ewEEdds guo
gB5wed nenBom Buvw, K. 8 gos nana odsis. 7

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

(b) O1g mEsed? Beox p P(g) = qQ(g) + rR(g) £88w010 ecosis.

(i) 986 gB88w® pP(g) — qQ(g) + rR(g) acm 6550F8 come m ofus exfBo BEOESS
50.0 kJ mol™' @ 90.0 kJ mol”' B, e®® 5585w sew »® Bom @g b s0vm (O=F8a

w0 gB8w Beidime god gtdondas) ¢fzim. P,Q m R 8 €t o=l edvend scnea »d
P05, DO, 80 Bdlimess Hmas ‘wfo wdlisna’ ece 88 e ndds.

@38 (kJ mol 1) [04]

Activated complex
[03+01] £

[\ Ioal (o]
[0a] / \ aQ(g) + rR(g)

p@f{

BB DB
[04]

(i) govey gBF@D e vfem ePBe veaus Disim,

58500008 80 @$Bo = Ea

Ea = (90.0 — 50.0) kJ mol! (05+01)
= 40.0 kJ mol” (04+01]

(iii) e@® 85008 senfom Sone 8o cdasts 1008 ace® enEE =dsim.

B85 w0® e O OBGEE edne (09) @B 88 cderstow OBB8e®E woOnEmn
Bave 98 9. (05)

cEa3Os 018 BEe® @iy B Bwedd Reymr Boumwd 08 &8 g1z’ @d
8500008 Bam Suemws 98 . (05)

(iv) 1. €8 ufifwecds wy vy gBGwedd Byo o
II. s@nlom Banw @m
cetddnan AcE® slE nduim.
cBegomas dwy SEO®

() 228 yBBwied Begmdn (05) 00 oty yBBw@edd Bewordn (05) 9@ genimIceSss
8 »0&. (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)

7. (a) @82 L,M,N e» ecie 56 o ¢ L2 (1.0 mol dm™), M** (1.0 mol dm™), N** (1.0 mol dm™) w2
.
g0 5o ¢ e gm. N eciona l\12+ aem pdaed 8E g 80 M'+, M 820 @=538wdme 83 and,
N, L guo coeed 8¢ 8 80 L™, L 200 @58ucgie emed.
(i) ed¥n 5083, L. M o N o eciy nm, ddred @E889i10m 015800 £:80 88efed unusis.
N(s) + M2*(aq) = N2*(aq) + M 800 BED .
QBB 9S00 N> M or [E%z+n <E°mz+m] (05)
N(s) + L?*(aq) = N?*(aq) + L 303820 e200d.
QB HS0® L >N or [E%2+1 < E%2+] (05)

93890 D300 & O» 88edc M<N<L (05)

(e 88210 B0 8 O B88edc L<N<M)

(ii) L2+(aq);' L(s) gecsegite @ gemsd gecsieldid ctons’? ¢ ¢ gecsedite ©idn ud
e Ce Bend denudod enids ecen8 Digs ©@n dces’ +H0.30 Vew +1.10 V e, coe

o

E
M>*aq) M(s) =

emond; » qum (i) vy Bded BERd wmineuss’ E N2*(aq)/N(s)

DD

sosto. (Epziag e =~ 080 v)

omde ecews’ & Ecel = 0.30 eBem8 Ecar = 1.10 V 2.
9(8® Ecal gos L2*(aq)/L gecstedion @ M2H(aq)/M gecsedion amd of.
28® Ecal o L¥(aq)/L gecseddns o N2*(aq)/N gecsedios amd od.
0 0
E%2+@qym= 1.10 V= 0.80 V = 0.30 V (05)
And
E%N2+aqyn — E%L2+(aqy = 0.30 V (05)

E%2+(@aqun = 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°athose = 0.3V —0.80 V=-0.5V (05)
Therefore,

E%v2+m = 0.3 V (05)
E%Nosn =-0.5V (05)

(iii) @890 cvo oot DL sem 8 ¢od ¢8 L ov N ecls no; e¢n gnd Svd@mas (P)
23530 20 .

L*(aq) _ |y : | _N*(aq)
1.0 mol dm™ 1.0 mol dm™

@ 1.0 mol dm™ ©

. Bmb@med 2dme 0mme HOsIn.
. Bwa@ima 9o- »d L wa N estmcnes 88 83530 ne 80 @,@,@c&m@am
g & gecdedifed 8D gecsedid uB8w 0 cOx53D Ewo D,

S8 crsema (P)
P = E%ei) + E i) (05)
= (E%2+(@am — E°L2+(@qyL) + (E°N2+(aqyn — E°M2+(aqym) (05)
= E%e+(aaN - E%L2+(aqi (05)
=-0.50 V — (-0.80 V)
=0.30V (05)
20050018 A0 1 BeBE gocEedld YBEm
(A) gecsegios L(s) > L (aq) + 26 (05)
(B) qecmiecios M2 (aq) + 26 > M(s) (05)

2+

(D) gecsegsos N?*(aq) + 2e > N(s) (05)

(7(a): ceg 75)
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(b) vom ¢dedn udn Srod (Mn) 8ccinse & sem® ed.
(i) Mn 8¢ 28gbis gecdedin Bmnnsiss Boxlm.
Mn  1s225%2p63s23p%30d°4s?
(ii) Mn &8¢ gy e98ndem edd: ogod Baesis.
12, +3, +4, +7 (92® o)

(iii) MnSO,*H,0 dged ¢ g B9, P oD eme cdhedt.
I. Peroened dliau agus! odoim.
II. e®@ diemu At eduE O gevied dmcSm goe e IUPAC mné@ndeas equim.
l. @0 @) @0 B/ @ @de sS/ edbes (03)

. [Mn(H20)6]?*(aq) (03)

hexaaquamanganese(ll) ion (03)

(iv) oom 80800538 € 00 Hidewa nddles’ nédd ¢?
I. Pgodensd mmm NaOH ¢ 88
II. gom (iv)() 8 cras Bgec Sipald Bdddeanas e 80
IlI. g (ivi]) 8 8gencd euzig HCl g 82

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

(V) Mn 8¢ @=iela oo deesSn gy &, 9 ¢8emen8 Mn 8¢ 8382006, 400 Burly.
ot 8 AfeBhed Hombae 0188m, A ©1ln, cougds, caAc 28ED, 418En ecn vrus]
Dxim.

MnO +2 063829 (02 x 3)
Mn20s3 cRAE 038 (02 x 3)
MnO2 COIQB (02 x 3)
MnOs3 cRC 8E® (02 x 3)
Mn207 20®E® (02 x 3)

(vi) Mn 8¢ 881538 ey Sfeegrzmaned deadin GHa eqsim.
MnO4 (03)

(vii) @@ oom (vi) 8 ¢y Sdemigiznume $8ED ev g8 ©0sde @38m0nesd eca
oBecs srmdae ot nEn glid guln u8nda e¢sis.

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

008382 @osedE
MnOas(ag) + 2H20() +3e —» MnOz2(s) + 40H(aq)  (06)

(viii) d¢ o358 ©6@Bsl HbwmedE MnSO, 8 &d vilvwd wgws BIs.

8@ ©00scde &s B a8 02 Steas 885@ (03)
7(b):cne 75
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C e — OB
gdm o™ v BEnd; vvwsim. (88 o8 gdmud e 150 8185 ced.)

8. (a) P escowiow, vwm quEeds 88w gnndc viln ©d8s V scevios 880 s8obnms o L.

Gl 2
cH, Bwos 5
P) )

8o 6
CH3—(|3H—COC] —— U

CH, (V)

(i) Q,R,5,T es»» U encecsindc O qds8 o Budd |1-6 g g8midn, som € o8 ci8udnedsd
o@eas enitheon E8e@s, gun € ¢ uB88w grnnEo wdnlia nisls.

OHmcn EIACSHD
HCHO, Mg/8g 8=6, H'/K,Cr,0,, PCL, PBr,, NaNO,/m@= HCl, H'/H,0

(5.6 : B g8midmws ©8@o teninun B5wWID ey o5 cedm SFSB8ul fidemiBulbend
dcBbedema, o gB5w grm@edt &d Brddd ece ticSe ¢n «.)

(ii) P eV wcewio oSeon e8o 88w ng 80 et Scend Spnnas ¢esim.

&

(Step1) (Step 2) (Step 3)
9H3 NaNOz/@@zmHCI CI:HS PBI'3 (FH3 Mg C|:H3
CH3CHNH, > CHsCHOH —— > CH3CHBr —— CH;CHMgBr
or B8 Sl
or or
CHy CHy
CH3CHCI CH3CHMgCI
R

]\

]
! I ! (Step 4)

@ @ 1) HCHO

2) H*/H,0

(Step 6) Step 5
! 5 ! H /Ksz207 |
CH;CHCOC| =—— CH3CHCOOH <«———*=—+ CH3CHCH,0OH

\" U T
L ) L J
Y Y

@

(a) (i): e 60

GHs  GHs

CH;CHCONHCHCH,

(a) (ii): cmes 05

8(a) : ceg 65
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(6) (i) om0 (03) @209818) BwdS 20850023 ©98m 26853 edBHOES o0-mHBelodsietnts adcecs
@ p-mdedicdreewds 8dcows Sgmun im0 o RBeS euldsn DosTH.

© CHsCl/8b&Ee. AICI3 G)Zd’g HNO|3
©53¢. H2804

\

! Y

J H*/KMnO,

COZH CO,H

(b) (i): cres 34

(ii) sovo gEedn yBBwed, X dced Bgva oy wslgee e¢sio.

CH,COCI
——-} X
H5d@e AlCI,

COCH;
- F

CHsCOCI + AICl, —— CHyC=0 AICI, OrCH3CEO+ AICI,
©@ @

/\ < AlCI COCH,
© + CHyC=0 — OCOCHg, . ©/ + AICl; + HCI
\_‘_J

@ ©

(b) ii crpeg 31
8(b) : e 65
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(¢) eRTIBSOE Pgve Hhiveic ndy cATes vun ¢ ;1B condBn o 88n Bewmd Oy
(s8seciensesngBds, cyclohexatriene) e¢mm od@rusHs §nes eees o.

Q0 —0J

oo E 18 ofn »d0dBnia O53mE8 (P vdn il easilsl, conctn
‘elseciensenddds'OED DO B8%hE 8D ensidsix,

@ +H, —— > O AH® =-120kJ mol™

e8decend8s] eddfemenSeds]

cans + 3H, — > e8decrevsedss AH®=-208 kJ 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’!

eRSIES B wsPen »BHEBwoen 953 »EE8s =-208 kJ mol"

R385 8 e3@@» w&E)SBwor Oz e =-152 kd mol~

OR

85e@emsenQBLS

120 kd x 3 152 kd
=360 kJ RSB OBBS B ENBM

@BES
BEBE@ICHEBS
208 kJ

FZO kJ \ eBe@emietes’
e1.Q9.

88885 O aesnBn 3 ESe cRe 10
053 O Bl8m @3Bwe wensd 86 cme 10

B8 m0 BB 0B @S BB & ¢S Ided IRk 8853 ¢ enrs e®®

053 Y ©decienedBdsl o ecm® »dQsBwmiens & (BHx ©eo)
sleendersl R of 08 000 HoowBed e  08m  enBa,
2830100230853 G w3 @R@O D& gije. O® ez O D B @d.

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

Q &8x progied A,B,C oo D om eclodc miiss 00t 8.9 eb. svn & 18 ©dves! wgns’
588¢08ED Q mdma »oy Gred.
emndd e € ¢iB sesn 8853 cbedun uBn b, wm (D1 0 e Howens ed.

(.3 : RT — 2080 ¢cdeasiow)

vI_Q_I

oy HCI

Yﬂ ¥
V=

abedun 8 gibenn

O

&

RT © 88¢& =c

i = H”*”“
W Kl(aq)

adbes

| ol |

(1)
(2) e203c| HNO f'A
(3 RT 2|88 ﬁ&sr

(4) NH,QH/NH,CI

u -— E}Iﬁgd
= @
(8
(2) RT o 83¢E B&e
(3) NH,OH}NH,Cl
4) {NH ),4O, HA

eal®

(1) esazs3e HCI
(2) 2w0zi8d e8dsid &8y oy NaOH

B8t o e

(i) Al, Az, A3, BI’ Bz, Cl' Cz, %) Dl wzm A, B, C,Dn@ios ooell sealo/Sede eb.
ALA, A, B LB, C,,C,, 0 D, ogznozio.
(LG : CeneBn wy 00D Euxim. denudn u8ndes 0 ey adax oim.)
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A1 PbCl2

Az Pbl2

As PbS

B1 AI(OH)3

B: NaAlOz2 or AIO2 or [AI(OH)4]
C1 ZnS

C2 Zn(OH)2

D1 SrCOs (ce5 08 x 8 = cyeq 64 )

(i1) g¢ e8cdBo gdfeden (¥) e 01 Be®E NH,0H/NH,Cl g8midmes ece 085 868 semo
enis ¢SOsis. (e 758)

lll moedded anmm (Fe¥*, AP and Cr¥') »8egialdd ocy ¢dfeocEs 88® v NHsOH
O 0T Ced. (02)

80 IV moesied ecdy awsm (Zn?*, Mn?*, Co?* and Ni**) 8¢ ©8etisesd ¢ Il &
el ey aumdE »8edSedd o ¢dfeds Bu . (02)

OH-eo8g e ag) S8® e NH4Cl oo »0n cred. (emig ans @ddens). (02)
@®]

NH4Cl &5 88© NH40H 8 esonCEoon ddimas edme »0&.

NH4OH(aq) &< NHs*(aq) + OH(aq) ©28s3 OH- eslgencs af) @d.

IV mredded »©8e88ed0D K aon |l maed »808i8al00c 98 2#0wd Do
BwE @d. (02)

8® Reo Zn?*, Mn?*, Co?* wo Ni?* ¢ »8eiseld cdeed B Fe3*, AP oo
Cr3* 9c ©8e01SsdD gdeds 5 oo wm. (03)

(cre11)
Alternate Answer

AP 080813800 oces oo 6 3@ NHiOH o= won ced. (02)
e®80 Zn?m AP ¢ 0em® »83e818eBD 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

4 — 4
OH- is reduced
Ksp of ZNn(OH)2 > AI(OH)3 (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 »8 Bgmun gePHwud sEni (AIZS3) e ends adnid (Fe383] e@es alcg 6. X 8 g8
A1253 ® F6253 o5l gBones’ emmna B3890 vun gfeds SnbBEede exonizn cE.
X 8geicusl m dnsiocs »88dxs Sy 0100 woeR gue c¥amstend oF ne 8O ALS,
ez000ndd vdfm »gd, Fe,S, ond (Fe) eclve 900 «8dbvne Bo. 088 goeimed 1@
edmsitie 0.824 g S,
X 8geiews’ eDms m dnsides gue cdasdund dimed o ng BO ALS; & Fe,S,; a» o¢n@
SO, 950 o(8x3 Bewldman Ba. 6@ SO, rgd, H,0, cdeiend gacms »d, 29 dcw &» H,S0,
g8ce 200 B38ndee om . c08 iyl bau® mslcems 1.00 mol dm™ =®em NaOH
$O&as 080 Beniddnls (Bama ewgeBs gn@wna ne 80 Sgeddq edens 36.00 cm®
8.

(i) 28g¢s3 2192 s@o Fe,S, 8 88w uowm nls dmedn elndeaa Eusis.

(i) H,S80, ca&&2 SO, » H,0, g0 588m00 e nls desSn edndeme Busts.
(i) X 8genod i ALS, wo Fe,S; dnsid gBevasl omms odsim.
(iv) ouo em@iomne sewm Pons eces Bexdddnls cO0npd 0@8F Gedsid 8 ned »®

Jyeddg mudmed edmw 8¢ 68¢? B6d BEnd o0l nisim.
(nedte od@igm dosids ¢ Al=27, $=32, Fe=56) (e 7158)

(i) Fe2Ss + 3H2 — 2Fe + 3H2S

(i) SO2 + H202 —» H2SO4

(iii) 2Al,S3 +90., — 2AlL03 + 6SO; or AlS;:S0; =
2Fe2S; 4902 — 2Fe03 + 6SO0O: or FeS3:S0, = 1:3
H2SO4 + 2NaOH — NaxSO4 + 2H2O or HxSO4:NaOH = 1:2

AlLS3 5 998» dEnsiae = (27x2)+(32x3) = 150

Fe:S:@9@w» dnsae = (66x2)+(32x3) =218

AlLS;3 8 550w M FeSs o¢ edmsia My eces eaEmo
H2 200 e’ o8mc oty cred» FexS; dnside
m,

208

x56x%2
H2 £330 woesd o8mc oy credd 88 &nsid

“]2
m, +—=x56x2=0.824 1
1508 g (1]

ALS; 9855 o HS0s 98 w@seic 1’" x (04)

Fe:S; 088 cred» HaSO4 08¢ g@enc x3 (04)
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m m
FeoSs @0 AlLS3 985 cred» 08¢ vem = —-x3+—=x3mol
o o e e 150~ 208

1
1000
1

25)@me e Dgd NaOH egc o x36

an@wmers’ e HoSOs 8¢ van = X ﬁ =18x10"° mol

1000 2

3 _jg107g [
150 208

“12
m, + x112=0.824 -1

3my , 3m,

_ -3
50 08 T 18%107 g —[2]

M1 20 M2 e3¢ ©e8wden [1] e [2] D=3

m, 3m
o o

=0.018 —[3]
50 208

m 3™ 6018 —[3]
50 208

[3] x 50

150m,

m; +
208

=50x0.018 —[4]

[4]-[1]

150m, 112m,

=0.900x0.824
208

my= 0.416¢
my= 0.416gineq[1]

N 0.416x112
208

=0.824

m;

mi= 0.600g

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

Y%m, =1-59.06 =40.94%

Cwesn eCABES.

(04)

(02)

(02)

(02)

(04)

(04)
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(iiii) esqe00 B>Es 88ms 01

2ALS; +90, — 2AlL0O; + 6S0O; or AlS;:S0O, = 1:3
2Fe>xS; +90, —» 2Fe0O3 + 6S0; or FesS3:S0, = 1:3
H,SO, + 2NaOH — Na;S0Os + 2HO or HxSO4: NaOH = 1:2

AlLS3 9 @98 deside = (27x2)+(32x3) = 150

Fe:S; oc @88» ednsions= (56x2)+(32x3) =218

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

ny, x56x2
H2 @oesd osfmc g e o emsian

150m, +112n, =0.824 — 1]

1

e @me e Dgd NaOH egc oem» = WX36

L ><§=18x10'3

® =3 2 HxSO.s @ 5 =
3B EES GER® M2 4 ©YE D 1000 2

AlLS; 9= crea» HaSO04 @9 vews 3n4
Fe:S3 088 cea» H:SO4 @gc v 3n2
g® HSO4 ®@9c ve» 3n1+ 3n2

D® Heso
3n,+3n,=0.018  —[2]
Niwe Ny weor admoes [1] oo [2] Swess
[21x30 150, 11501, =09  —[3]
[3] -{1] 38n, =0.076

>

[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 5 gBame = _ 0600 x100% = 59.06
0.600+0.416

Fe:Ss o gBeme =100-59.06 = 40.94

(iii) esqe00 B>Es 88ns 02

2A1LS; +90, —» 2AILO3 + 6S0O, or AlS;:S0, =
2Fe.S; +90, —» 2Fex03; + 6SO; or FeyS3:80, =
H,SOs + 2NaOH — Na;SO, + 2H,O or H,SO4: NaOH

ALS; ¢ 988s dman = (27x2)+(32x3) = 150

FesSs0¢ @88 smsian = (56x2)+(32x3) = 218

0.824 g 9 a8 AbLS;3 ezt m eces wem®s3

_ (O.824—m)m
56

ol

nFe

1(0.824-m)
2 56

Rps, = mol

m

+3Xl(0.824—m)
150 2 56

Ngo, =3X mol

e @ewns’ credm NaOH egc vews x 36 mol

~ 1000

1 36

® =3 @ HSO4 ® S = x — =18x10"> mol
3@ImEws G 2004 ®8c v 1000 2 mo

8® Res Ngo, = 0.018 mol

Mo, 33, 1082 mm) e

m esceo e8moescs [21] Bele®ss

m, (0.824 — m)
150 112

=0.006

112m+150(0.824 —m) = 0.006x 150 x 112
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38m =22.8
m=m,, =0.60g

m= 0.60 g [1]e@mcened pedaews’

1(0.824-0.60)
2 56

Pre,s, =

mol = 0.002 mol

My, s, ==0.002x208 gmol ™ =0.416 g

DO®B3es0

0.600

ALS; &30 gBeme T mx 100% = (59 %)

Fe:Ss ewzio gBenes  =100%—59.06% = (41%)

(iv) =
YOE @dC YvE »EO @i e (02)

am@eze Oned 80 00 S EE Debsl o BemnBs Plobne edmed aoies ecm®
D@0 Hen (02)

9(b): ey 75
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10.(a) vom qEFcdn o180 wovs @87, D108 gegdo/vwecio o & P, P, o0 P; 8 o8
Bedencens/Bdmems eoxin® ndd.
q8dig ¢t 0gmmO 6cd ged §ndl I8ns P, Sdogow ng @00 w18 ep. M, 8 cdeddnws
ece P, 9985 o8, P, guom ¢80 Sduimed? :mdn 8.

——> qoligd

® 1) e B8®
UL
=888 \_/(2) wifm N4

bz

o

@ [m&@@amaam:l

32

a8ehs M Hdmem G§dEa

(i) M, o0 M, e Sdowgen 0o 8 nosis. (ce Na,CO, oz emded S@dfe eces
8 emell) )
M — 08326 §woEw @85 NH3z Sdsocmes (02)
Ms — @d9E8 SwoEe @855 HNO3 Bdwocomrw (02)

(i) M, 80080 vemenm, 08 aubiged gl ©eednme 8 ndsim.

M1 — Fe Sedesacencs (02)
N2 ©agg® (02)
(i) M; 8 28> & R, R, o0 R, o 98050 e0@ims 28 eguim.
@@ R, 038 gwodes ecw ¢@50 958moned ece ¢ M| 8 §u168; R, oz P, cahoiBe
e w8m e M8 £ovdnd vdfn prdas)
Ri— e/ o@ agd (02)
R2 — wm® @@ ecise wued (eciue wem 0@ s e G or) Ced)/
80080 (02)
Ri— 95 o¢ (02)
(iv) M, 8=08edf 0x38mines ece R 8 mdco ogo no dowedn od¥ndsmad
Baxls.
8miomas ece : FeO(s) + C(s) — Fe(l) + CO(g) (02)

CO4(g) + C(s) — 2CO(g)

X!
2FeQ(s) + C(s) — 2Fe(l) + CO2(q)
(v) R, e R; vgzmosio.

R4 — N2(g) (02)
R5 — H2(9) (02)
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(vi) M|, M, eso M, §c08E 3538 B gB8en g DE» Cenuedn ulnda eesim. B8 nsdas)
(cdeaasidw, Bhma, cfetdon 18) goe bl ucvs’d ne gudé.
(@g : M, S8 egm R,, P, 890 obdlioms odm g8fo udas eqsin.)

M1:  3Fe,0s + CO - FesO4 + CO; (02)
FesO4(s) + CO — 3FeO(s) + COx(g) (02)
FeO(s) + CO(s) - Fe(l) + CO(g)
2Fe0(s) + C(s) — 2Fe(l) + CO(g)

(A) o3 (B) (02)

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:® Bomnz »1 400 — 500 °C 850 857®@ cEensiOws)
Ma3:
4NHs(g) + 50, _ 800-900°C 1) 4NO + 6H,0(g) (02)
Pt or Pt-Rh catalyst (01)
2NO(g) + 02 — 2NO> (02)
4NO(g) + 2H20(l) + O2(g) — 4HNO3 (02)

(vii) P}, P, &0 P, O gecids e 985 o¢fn (089 wivest ¢80 a8 » gdwed sgpsd
S0 §PDHOD).

P1 - 8g ecly ez’ ©:800/ 988580 wb@simed Dxpwde @Sw we®/ wssy) 6w
comoen BEescme. (01 x 2)

P2 — emie9i0 BSdmicmn/ »8ecis Sdwicorw/ eseICu® »U@isimedE e@id emEdaE
20®E® @00 el B/ SEn o @ Sen 88:® B8/ Bowidwes ece/ dab

8 3 ©8® DEFDe. (01 X 2)

P3 - owmenis Sduice/ 8600 adas mb@stm - ggom s BdwcmedE KNO3 @
30070 ©E@3mede AGNO3 el ©:e8Be® wadw 888¢ S80/018 adcws Bwed®
(01 x2)

(viii) M2 FOBw gon gue cYHIOOEE vuyedsl 8 ¢ 8 vevsd nizin. 8ed BExd AH, AS
00 AG gmendens’ cwg e¢min.

B w0D o ©d. AH - @D
DGOE OPYE o 0d &8 ©d. AS a8 ©d. (01)

AS eaen 5@ —TAS + d. (01)
cEBemsion 918 D B0 teme ©8m 8¢w - CRe BB ©es a8 um AG tevws
©. (01)
B0 B eueg CEHBODEE ungeds’ 8 ezned. (01)

10(a): ce 50
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(b) som g e deneSn Q80 oy b cuvsme On ucm® ebd.

(i) omie denudim Y80 8080 ¢besdn gl Diyuda dmudn cen Blo ov nEzdwes
esgeos] md=im.

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

15 °C 0 81 oweg cden=3Des. (02 x 4)

(i) caem on 0od meed gme dennSn J8med gAcmD gf :i8qad ogvs Dosim.

2@ OB Q820 @8 S0 ¢licieEiDn amBd®s INDES. gD ®I 8D e
8w eEimed gHEmDs af) DO Hesr YWIR TS QYBWIeD LHEDIDBE 8.

(iii) g deeBD Q80 odneds’ vug Digeviced Bewnisl iBom gmde p» dowSn
e8mden a1i0eus] BERE Hdsis.

2NO(g) +O2(g) — 2NO2(g)

NO2z(g) — NO(g) + O(g)
0O(g) + O2Ag) — Os(9)

(iv) zone deeBn Q8med s o oo (Dewiziocd g@ndd) sgnsl BizI.

PAN esecist @8308E »H8edd

PAN ewednss e@siesndE 8090

@0 ¢1® (DrFREB) G1EENEL

&80® (2o@®c D) (02 x 4)

(V) grom SesosBie Q8008 g8 O gludhin megm G dain s agwsl Dosn.

OH’ (0808058 CE g8 mesan), ROO (eveciss g5 mieatn),
R (e G8C g8 mesm), RO’ (21Gemis8 g5 miewim), O (25848 g8 mredim),
NO (02 x 3)

(vi) ebm@imed edewnd cOBE B¢l Dz wilow Bozlod. B Drwm wbns 885 gmiw
S 8D 8@ 8 i AcL® wgwsl @iz,

IR 0D Q8DIDO edas §E» ¢dx By Divm 8>3 8O exwed. (02) @St Bexyss
Do Y@ CesSm Q800 @) SO0 quwm ©D./gmin Jeudm JDmDd ¢ium ezned. (02)

(vil) BeR S 008no ednedsd, gme deeBn J8midd gE8mdd, oeme o uiBd ©ibsln
gadmas egms’ oz,

ol caE® ene ®
(03)
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(vili) oom Pelsm dwuudm Dy devm v emImbs gneg Bes.
Na,HPO,, HNO,, Pb(CH,COO0),
Qum Onam B NocBed@sl ond mosined ¢ deed ¥e HEEd oSS Em o &
denasin ¢Ona 88 ¢ Ba uiB Ace®d B eewsl mdsim. (e 508)

PO.*, NO3, cyeebeencs Beo ¢o8m @385s3 ©00@ a8) od.
HNO3 odneds dced @@Emmds guegw®/ pH a8 Se.

Pb?" - &g dced 30 ochy ®00® 918 88/ dced ecd 08 guE @o®. (03 x 3)

10(b): c=es 50

(c) vom vzl gdm &SDiBn A8 o 3y 2Dudn PE Bdoigm ¢Os LW euigm PHED (OB
& Bem® ed.

(i) 899098 CABOE gmddls dooms g8m.

HsC H

N\ /

) ——

7N\

H.,C CH,
(10)
(ii) edDr0aBe CAB BE S018@ resBe wew s mg B wcecioss ecxinm.

NH; ¢oemcs (04)

(iii) 322008 Y B8 23 9B wg ¥ e »iB Seewivus wews’ o0, & dm
gaada sEE mdsim.

280/emi®s a®cwe 98 a®cw (04)

H+ 8c0 COO- 16580 el me oS 21553, 08 @o@dE sadde ¢cfds 08, &)
980 OBem® )1 PABW B Swsin eEes mBies @d.

(02 x 4 =08)
(iv) dDmdm dabic '‘ocomid 868 8¢ nixlert enedyl enlews’ agwnsd oosim.

028 1-3% eEn ©s@® o8 emeb. (03 x 3=09)

(V) 2Co=Ed 88e® mlcte@md 518 860 wom ewmgosizn ¢Os Do ecod eacns’ oc=isn.

DIRBD cBeEoD
cBegon dbLm e»f ZnO (03 x2=06)

(vi) @y gbudn et Bdogmedt amem Op o S0e@s 918 ndon ¥iB8 Qe nE
ecsim. (cag 508)

SIS NS SN &Y A qu 8.

©005BQE z%d@c/o @&sti eooz% APERS
035D o/ @395 @&95@ (Any three) (03 x 3 =09)

10(c): cen 50
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