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1. menid Sde meon B0xlseic mom ¢ mendd S0 afo coq £ B2 BoxtBo
emidsim.
(1) 2.0DED medivenc:s em@m.
(2) g8 aremited 80 menide ¢ edc obth Bded o8z A,

(3) fend mediseio oo PPBIoG §o0 eEEDE %, EeniD) Bl mew ne 4 Digedd
20D wo BOmw O Oen OB,

(4) Jtnecd o@x] §add §8am wrn By Hody AEws.

(3) S22 menid Boe mes ne e Hrgd esSndeme S58e® oBwmbs em@ym.

2, =C@egm Hinm Befimiod® gomas (n),n = 3 Om e 8908 88t 8 nd> Sosifo S @8 ¢?
(1) B¢ ® @S0 comdd 3 gro.
(2) o8 moBn 9F a.
(3) 8 ol daevs! gecedis 18 5 Bdo oS .
4) 28 emi&m 0@um (C{Cor) BetoBlo® auna (), =2 8n gecmedi® 108 cofd doeoss
B&s ol «.
(5) o8 §8am HeDrstO® geme (mi), m, = 0 B gecEedin 8 o cule danews B88e oS «.

3. H,He,Li, Be, B e Na ov@egdc ogf aafinces affc ¢RbD 8Eedg Hxned,

(1) He > H > B > Be > Ii > Na
(2) He> H > Be > B > Li > Na
(3 He > Be > H > Li > B > Na
4 H > He > B > Be > Li > Na
(5) H > He > Be > B > Na > Li

4. IF;, IF; s IF, 8 w@os ned 88e0g:,
(1) Bewd, »Bn w@dpCLEmd By &80Ty Bo8umd .
(2) =8¢ ©w@bmdemd, Betsd v ©@DncL BoBRmd a@.
(3) omEmEes, Bomd v oS BBoBLET «.
(4) Bewd, Opunia 9 @dnce BoBamd .
(5) ondeBe, m8s @ ndgmmd v Saims (E8080mmd .
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5.

10.

som & 918 scewioed IUPAC onwéa m@d ¢?

OH CH,

HN—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) 5-amino-2-ethyl-3-hydroxypent-1-ene

D00z BREND son news pen Desife BOEE &

(1) NOBeD 8tn gug mwmomens N, 560 gio.

(2) NH,2c0 980 gog LD PH3 OO g,

(3) Krecd Do goe mweaet XedEO g,

{4) CH3CH2CH20H £ED 08 gue mIemn CH3CH20H HEO gym.
(5) CH3CH2CH2CH3 DEO D801 gwg Dozt CH3(|3HCH3 @0 g,

CH,

M(OH)2 o dcend 0o daews’ gors wmai. pH = 8.0 8 m e c¢ cdensdond M(OH)2 5]
omcds B3 cdeom M2 (aq) wosteencs 1.0 x 1078 mol dn™ e©. 098 cdenoed® M?*(aq) cozdcencs
1.0 x 107 mol dm™ g M(OH), 8 esomadds 8 gdesen pH goe dpned,

(1) 40 (2) 50 (3) 60 4 70 (5) 80

. Bt bortBe emicsin.

() SF; 8 gecHedis qoc Em8Be m o OSemBs edmd @

(2) F~, Mg, Al, CI"eso K esc@ren/aamdE adoms £8edn 88edg Exles3 F~ < Mg* < ClI' <Al <K .

(3) =83 g®cs (HNO,) escen e8o o8 e:0yudo Opo wdnd wmdd.

(4) CO,CO,, CO} ww CH,OH ge/qu qrpeds 88x 980 C—0 dvfoow guied COT o¢ «.

(5) CH,, COCl, &0 HCN g7 gneds sl o0®eged8 eysl eaeiond CH, < COCL, < HCN a»
BEeOgd OB @d.

A e B oz C, Heo O 2o mdSm woewsio ogmB. A en B odn e0»@ Br,/TL0 «de 85ud ag
85, A b gg qdeduas cagS. B, wisls H,S0, w8o dsf me 80 ciugs’ dea Br,/H 0 Bolen
meg o. A o B mi@8n weecds dmed 88eDE,

(1) CH,OH, CH,OH

(2) C,H,CH,0H, CH,CH,OH

(3) CH,OH, CH,CHCH,0H
CH,

4) C,H,CHO, C,H.OH

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

3

A(g) = B(g) + C(g) o» 88 838w@d Hum cdeansiDed aif) wodm ) Dgow 8¢ 00, A(g) o@ens
@B 50 dges’ qucBum Bovw 2P, ege Ewesion cf. A(g) 8 add gy e ecemO oy Ages’
Bme Omed,

B R 3R 3R 7R
M 7 @ 3 @ 7 @ 3 5 o

vy
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11. @\ 06010 geey HPLE Bmed,
NO,
Br N 1) NaNO, / mes HC1/0 - 5 °C
n é esozsig HNO, / esnnde H,SO, 2 (1) i -

NH, (2) Br,/ FeBr,
NO,

NO
. (1)NaNO, /s HCI/0 - 5 °C ? (1)NaNO,/mpm HCI/25 °C
@
NH,

NH, (2) CuBr (2) CuBr

NO,
Br2
5) @

12. 0.150 mol dm HNO, gi®eswm 300 cm® 8geug S88 wem gbas, wostds 142 g em™ o 70.0%
(%%) wzig HNO, e®@cewnd 86108 =880 (cm?) p@m gmamess? qled &7
(ewedide od@regm edoide: H=1,N=14,0 = 16)

100 _70.0 _0.150 100 . 63 _0.150
M T43* 763 *Too W @ Ta2*700 <1000 <30
142 _ 63 _ 1000 100 . 63 _ 1000 . 1
3 00 X700 *0.150 <> @ 142*70.0 0.150 *300

142 700 _0.150
) o0 ¥ 63 < To00 <30

13. Ben cdaditont d@e gdeem Alaq) + H,07(aq) — B*(aq) v 88» gB8w0 &g ed. vom §
15 p0m» yemos 8853 SBaw A(aq) tnsicenonE ca(ed®on Bamd) v pH gos amd ©daside
HECED epfedl c?

Ctigactunm cE(gcBonm cHlgictunm colesd®urn calgc®um
Beomod) Bear08) BemD) BegmD) Bhegema®)
1 pH i rH 1 pH 1 pH 1 pH

(1) 2) 3) ) &)

14, obSmae o g ¢ Remd ned A(g) &18y0 © B(g) 60 g@eras amE mo» L 980 Sem
cedmIDemE swm & g8 §Bn 88w 8¢ .
Alg) + B(g) = C(g)  oBosct
A(g) + C(g) — 3D(g) owds
oitBend Bhmy mes ©wo eLmEdE wdarilens’ vun eyl RO DextBa BOCT 6 ¢?
(1) Bomo edmed end a8,
(2) Bamw 918 8 gzlug Som .
(3) Boma gf D gziey Bom ed.

(4) Bme af) 8 ond» gocBu gewnd o@eed.
(5) @0®maddt Boman &8 B, grley af B mEm ed®um gond uBed.

15, &80 ¢femum V ol ne g0 A v oo, deo oo a8 mdSn ¢dmam 2V el emided
dmecs’ ecdc Ruwiden @om Ced. DR5D oo o des amd A 8 Duwie tegemas,

A
[[A]]ﬂ =40 o, 8w »eiveed A 8 2008wnm g®rens a (mol) e, ecdn Bedwidensd oy B&as
(aq)
wEwend gftom A géeeis (mol) Hxyed,
m 5 @ § 3 13 @ 35 ) 31
\ A
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16. A woewsion NaNO,/mmm HCl oo 88w od B c@ecd. B, :@88mm &8o K, Cr,0, @6 85:®

17.

18.

19.

20.

21.

Ty

B¢ BO cobans omig o1wd :el. edB. ufmidns oo A B8e® me 80 vethc on adleduss)
CA e, A teowioan Jo wydern,

NH, INISH NH,
(1) CHS(:j CH2(ﬁ CH, (2) CH3(|3H CHZ(”: CH, (3) CH,CHCH,CH,CHO

CH, O 0O

NH,
CH,NH, CH,C(CH.,),

@) 8))

CH,CH,CHO CH,CCH,

g

MCL, deed g0 Seens s wmed (K, = 1.0 107 mol® dm™). MCL, 8 wemeddm 8w godencnd

2BFHOewns? o 9O BOT D ¢?

(1) codmmecs’ dee Odo Bed®2 cbaend M2 0 BecEicst gom wisiges OB ob.

(2) NaCl(s) o= S88e@s damens HeEld8D gum wirlgan &8 ne vid .

(3) HCl oo SCe@st ¢odeve q@Em e exnod «.

(4) ¢emend HeciddD gus ssicess 1.0 x 107* mol dm™ & 880 0® we e .

(5) g deo onn Be@ w1 somdn EEde oD R8s baend Wecichd gom
smossc e af) »e B o

KBr 8 00119 g edosioes qoens dae 5000 cm® 8 ¢dams me 50 08 gpeens K 8 wogheo
mol dm™ w0 ppm (mg kg™) 683 Omed 888,

(soeddds aooerap dosiie: K = 39, Br = 80; ¢ amend wmuos = 1.00 kg dm™)

(1) 10x107* w0 3.9 (2) 10x10% o 7.8

(3) 20x107™* w0 1.3 (4) 20x10™ w1 3.9

(5) 20x10* o0 78

eeifiod® sumend wdEn odem st EBnd adg BT ufGod dmed,

(1) Na*(g) + OH (aq) NaOH(s)
(2) NaCl(g) + H,0() Na*(ag) + OH (aq) + HCl(aq)
(3) Na*(g) + HZO(l) Na*(aq)

Na*(aq) + OH (aq) + H*(aq)
Na*(aq) + Cl(ag)

(4) Na'(g) + H,0()
(5) Na*(g) + Cl(g) + H,00

Berts? BeciiSwcmed Bedds eaddied v qudeds $018x8 nés ¢?

1O a, -

(2) CH, + "C1l — "CH, + HCl

(3) 'CH; + Cl, —— CH;C1 + CI’

(4) CH,Cl + CI' — "CH,CI + HCI

(5) "CH,Cl1 + HCl ——— CH,Cl, + H’

DSSBm Digdm bl e wBailews! sun wgwsl RE® SortBe BYCE 6D ¢?
(1) S« aslabisen e emwcm ofs BBy cdeardad.

(2) Oa Dgd Bmcens me BB al® B8Omed gue cPeuptsd.

(3) O Diyd 08 o w3 wenEod e cdesibed.

4) 9w Dy wELe B9 ¢ e CEREDD D8 D100 cdemsOni.
(3) Pw @528 BOmend D150 DdE wBmdeaic 884 cecn cdeDed.
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23.

24.

25.

26.

27.

28.

29.

22, oBhdeeont, 018380 N, B0 o Mg echos gBSw 8580 waed, Gredm dew H,0 206 u&&es

2D 8 eB8m @g@mf@@css (273 K) es» Bdwed? (1.0 atm) 80 § Siged 6800 672 cm® B,
u8eenedt 2dn ng Mg 8 dnside Oned,

(273 K @0 1.0 atm 82 Soged 1.0 mol, 22.4 dm> =8@1ds g mdosion 88 concdomnae wduim.
eoeedgs oo@igpy thesia: Mg = 24)

(1) 024 ¢ (2) 048 ¢ (3) 0.72 ¢ @) 1.08 g (5) 150 ¢

Hoede cveasOe T 82 H, 8 oo dLsvms edow, Scedsle cdeasto T' 88 N, & oo ®dsms
eDonnd o@im ed, vom wgws RO w8ndes Tw T’ gnd 8o s8asls c@eed ¢?
(enedds od@egm dnside: H=1,N = 14) )

() T=T' (2) T=14T' 3) T=I4— @ T=7T (5) T—14
Buo ceensiDun g #dfen pdaan dnuddn ¢dc ebcos (K, = 1.00 x 1073 mol dm™) g0 ©8
®e3iico® EDens gioy 8. ederend (A adcons w 8 culliu® cDmend wizsees 0.10 mol dm™
B} 08, 0®® gvenee® 10.00 cm® s8&@m pH aos S ©oSal 0dmed 860 eem o me oo
1.00 mol dm™ ¢Be a®e =880 w» ¢Ac ¢8ew duy B8 oy v eesd pH cow dned BEe0ES,

(1) 9.00 cm3, 40 2) 9.00 cm?®, 6.0 (3) 10.00 cm?, 40
(4) 10.00 cm?, 5.0 (5) 11.00 cm?, 4.0

eeiBs cen® gue md, gBc O o gme CosSm L8md om Buln gdn DO wLdm
Dogi@cs A d 8OO/ Bl Duiesd,

(1) el evilm come 2O DiwmHDEs! 800m godmai.

(2) oFf emd; BcoocdEs 8005 gqouma,

(3) OoyeBmien w1 Bmmse adTDBuedE BoOm Sigs’ o.

(4) >nwobm oo aocds gdles ece B S8edn! Hueedn Dogs’ .

(5) oo gim cwme D DwdOEs 808m aodimad,

E5:® (Li) §cedss w1 88 ceenin w®@530D s ogwsd @ wans OO e ef

(1) Li—Cscxfon vef moemied §ceds gpnedst eocsedin c@imBe® awdle ogwr DOiS@ e
amnc guiest B8e®DED .

(2) Bmed b me B0 E5u® oc ecwmad wcd.

(3) Boom &g eem 5O, o) BEe®E LINO,(s) Sogesd eemed Beogdm» god Li,CO,(s) o0& Digoes
o8 ERecd.

(4) oef mested ecds anecs’ (HDEE ecinn dsids ades EF:BOED «.

(3) ewziidd olbfeedl B8eB on s e ciec

388» @dwedg Fe(NO,), 2 8fcws edo wdybamecnsl yB§m S0® wewm ¢das KMnO, 88c¢
2021508 DEmed,
(er@. : 2o®C» 3D e¥medsd 8edm NO, 8 afde @zmea@ms ®»Fedm.)

(1) @ % (3) 1 @ 2 5) 3

8 ol combond den v 88w b wldEidens’ vun & aif ndm DeosiBo BOTE ¢?
(1) &8 Drgdbm deed cdsmd B8 Sigdn dred gbrmbd DE of) ed.

(2) Owm® Dot 8Bu codmumE ecBwdensd widme b,

(3) 2gom dcewnd® dumd o8 B80mwed w@mofn ed.

(4) Bawoe B85890 0o deed msma gl od.

(5) Bamw 51088 2800 beed 8o cused cE¥asbe & e,

Ll

©238w® (Cr) w0 08 wewuie «ddsivecst HECT gman enddsin.

(1 KZCrO4 #“B0 gobenwzd moR HZSO 280 B8a® me 80 dleied ebmend S8uene eoned,

(2) Cr8 Bexyps enearnod Co D@ Byt enemmdd Ot Snoc b,

(3) CIF(HzO);';+ &80 gdences £1850 NaOH es@o 88w »d, gulegg H 0, of me 80 mo s@8
goD-emed Ered.

4 Cr203 wed@m Erleen oo,

(5) 38» K2Cr207 fenfaRoetal HZS D030 i) B0 s8R emng o008 gobenad SEdsens @,

=

o
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30. son gEedn ymon anedsl medsSBEs adc BEAcd BICE drlen! nd ¢?

31.

32.

33.

34.

T

(1) o288 g8cus LiAlH, #®» g88w =»d cdheen &cw deddedems SSed®sd
erGemewaEas Eaieed.

(2) @B NaOH wde 220388 ¢8c g8 mc 90 mduiewnndndd §5n 8.

(3) =redBECs g®c PCL udo g88wm »d 48¢ WecldBe cahecs.

(4) CHMgBr 680 mieansBEs ad®c 88w »dg 80 Senlsl §xfo @d.

B) arEBwds, H*/KZCrZO,I. 000 B8u® ne 80 medhsBEs el wed.

goz» 31 80 40 e 0 OF ydmo wew E e (a), (b), (¢) v (d) o 8Os v geds’, dons
e &8 5eRB00 ewd BT ©. BOCE uRde/u80id »del ¢'8 enid outs.

(@) w» (b) o@end BOGE »8 (1) @ ¢

(b) ww (c) c@end [SOCE 28 (2) @» ¢

(¢) oo (d) c®es B 8 (3) @ ¢

(d) ww (a) c®emns 5008 »® (4) @ ¢

@0 500 o@D emd teenidmas ewd HBOTE @ (5) @ ¢

88m0 vmesd cEednm coecd 8T o monim.

Qunm coect 8D
(1) (2) (3) (4) (5)
(@) = (b) (b} & () (€) wo (d) (@ o2 @) | oo yBons e ond
s@an 2a8).emes e®enzs o@enss toowitns eod HOGES
80028 R10528 B0 028 86,023 ° ¢

HBr es®» 588w g 82, 3-bromo-3-methylhexane ginm 2e0 ecs c@ecsien] sun aqfeds SDibsl
20s /n@m SO ¢?

e T

(@) CH,CH,CH,C=CHCH, (b)) CH,CH,CH,CHCH=CH,
CH, CH,CH,

(¢) CH,CH=CHCHCH,CH, (d) CH,CH,CH,C=CH,

@ gwd gBn BdoEn »o BB v D Tas/gwa HOE ¢7

(@) @@dE Dr1duBE wosdnest® wBbien Bga tosit encde wnbnn ed.

(b)) 1duBE e encEhEY sedd Bud Sduigms oy ced.

(¢) eeud BwE Sdmemed? e@mendE 1dn evned.

(d) @ ¢Or sefedst Sduwin dnemid golivoBe dcasd gwda ece Bieew.

Mz"(éq)/M(s) w® gecFediDecd gereld) Bvde Jg vdfmed Bwm wen: B®m €0lEe/ el
G 2 "

& c?
(@) M(s) 8 ol PBedpdes (B) M?>*(aq) mozdeescs
(c) ¢dendos (d) M?*(aq) codenen® 58890

TG Na2C03 wBn B8ud me 80 CO2 cesies? vun qEledn SLilds) neE/np@m J8y ¢?

OH OH CH,CO,H COH
@ 0 ® Q © O @ QL
CH, NO,

/

[0EE BOo deam.
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35. ¢ Bond BPedesnm #lo gt oBAmless sun e 38 SosiBe/HnsiB wedo®
o8 oD e?
(@) Bexsd 0083 srimoms B8 grrone 88 eomum D1Kedd vIvG, wdiwmne 88z
EODEL Didied8 woonnd B e e,
(b) armomecd ovimwmmmd mdimecd asisuanmdd Dt &8 ed.
(¢) ¢Bc Bepst BPedesons aedlst Bt sBenes oo gumdcEd Budme B arm.
(d) ¢Ac By DDedesend Dudms B i egde wros nopodsa 6o &8 e,

36. OB wicEBmen BePudm ©Y ocl fuln gdn god 38 wdABLOe BEILD oo
tedn n@m gwian/gmie HE0F @ ¢?
(a) CFC,HCFC esw HFC a2 55® ol cau® gvne <@ qam 0.
(h) CFC 8088 eonized® (troposphere) eocidsl s Reidn Sogds Bewds Buom ®wmcd
cacszn @B,
{¢) HFC &0 ewndced? (stratosphere) wheciSss gk Heftn Seetn Botslsl Sam wiemnd ¢xa et
(d) CFC esw HCFC o @e2® 6800 eniced? (stratosphere) wecifs? guln dedinm Hoeds Bowniss

Bz Dasmed D D8,

37. B850 o0 @B wm mduiDE AR o AN vum B85 YmIae/gme BOTE ed ¢?
(a) Bu®@siBOE modst 8oy SnedmBnd mosl mRxss edtes ondSsl 008 §@sen ¢Bns cRed.
(b) B WD O Dide e (D88 guimtiSa) @855 O »d nam (D SCoOEs erstd
15 ewdsl 00 cwic B88 ¢dow ot Fowwds.
(c) Bu®si8 ewie mne o Eens wwimonmass eb.
(d) Cx®sI580ED Ot teBe g ecet e (Dmenl 8RIHOEO ™.

38. Doy wBRSLewns vrnm vcnsd E» DosiSoe/Des B8t e &7
(@) ©udstBr Oy Bwiiam g D50 cbwdEs! dems O gud ulyglen Dy Buofun Bup® g
2298 edoens’ Bems eb.
(b) oo gwe BODHECE wlygben Duy Dodome me w18 o
(¢) =bgfen Digdm BEeedE-e@iE081s ebn Bmdd byn cule cens DTy wOThn @d.
(d) m3Bm Dighm @B8Osmy tdme EDmas & den =B,

39. Bma

[#3]
B

Eaca

cBeRmia

203d0 ¢Orwm 9um & B »Ew wlwy wddsiters vun Blm Derfe/Desis 8208 ed ¢?

(@) B 880 8l ey edd @500 ¢b mEIweEED D81 Dig mEisedt O ef.

() ¢® mEise ® Dy DEe O cdasidedt BE00nE Il ewnsds.

(¢) wm mEwe » Hig BEwes B80S 8@ BimedE 80 amesds.

(d) =doBe Sw csesed g3 B2, Higd ¢da 900 uuided® Rgmd, ¢da digd 20 ouided® Beymdd
2@ @D,

40. ¥ S mli8m §wodf o w80 sun Pedn R mee/gmie HO0E ed ¢?
(@) 8 (Dow) n@e &8st Mg Sdadencdt ¢8cdnas ece gug dcs omi® wdn ng ors.
(b) NaOH Bdmeme B8e82 cwis emiedcd D& 0o ends widne sied Smmd e,
(c) Na,CO, Bgugmeds 28 O etnded BwdEed mbogs®mbe gre®@ifndes eddd 683
BB @ moom nS .
(d) debe npec @85 H,50, Sesigmedt cdlegdmes ece Rh ecivs ©idn 08,

\ 4

[q058 B0 D,
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® e 41 8D 50 end & 93 gdme wewr e ecm B 928u BS aw. @ e GEEED
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Begmd (R,) e3¢0 gmmem Casdm. 988 uB5wmd wo og 88w wem Hgm Son BEedgssS
k ook, .

(i) e®nCnmedE R o R, aod =8Ruiimd So ¢Edsim.

(i) ©8nEom Home, K egm gmema o esfosin. ¢ K, k| 00k, 450 288550500 e¢sizm.

(iv) 9on wOnEmmd 1688 sem Bon casdon? Sduvea nos 8 md» & 08®
ebseewmded A, B wi C 880 g@en 8g o0, 08 oddBe wd@nfmmdd gl ob wlm cE.
©@nEnmedt cwn ¢dte eRwsisn &

sOoe w@nEomedE eieas (mol dm'"s)
GomG
[A] [B] [C]
1 10 x 107 10 x 107 10 x 107
2 10 x 102 10 % 107 10%x10°
3 10 x 107 10 x 107 10 x 107

. e8ifses 1,2 oo 3 wewmr 098 8 af A, B ww C8 wovlces, cdnBom Bons oew
eum (a) (i) 8 Cuem e gmemed pedn »C lsim nos cRwsim.
II. 88 w@asiom cuewdd mdeam a=b = 2¢ 3D Gy ndsim,

III. a, b e® ¢ o2 denBEBeul®fn segeamn gwr NG pies ©odw ©wnR8s gum

gEFmed sdnBom Bens, K. 8 eos oekns m0si.
(cae 808)

(b) Sog mevsedE 8¢dm p P(g) = qQg) + rR(g) g58wd eemxsis.

(1) 988 585@8 pP(g) — qQ(g) + r R(g) wscw 83 EB odmes wn esfum adbe BEedgys’
50.0 k7 mol ™ &0 90.0 kT mol”' 8. e@® BBt wews »O > @ @S ©ovs (esfSes
0 gBGco Detihome and yedmos) g8sim. P, Q oo R 8 ddum a8 wovemd wempea »d
30z, 2Oe, B toBlimend Hhime ‘e wlbiaa ect 98 waeney POm.

(i) apozty 9958ed wenn ey aFfo vwmme DOBT®.

(iii)) e®® yHHweds wentmm Huvw Om cdeasids D88e08 Ac® twtE Busin.

(iv) L. 980 u88weds vo sy ufScedd Bymn @
II. e@nEmm Some Om

cegddmen Bcu® eEE ndsis.
_ (cre 708)

—

) [GomogaEd BOR Desn.
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7. (@) @80 L,M,N s ek a0 mo ¢ L™ (1.0 mol dm™), M> (1.0 mol dm ), N** (1.0 mol dm™) s=
GoBen B ¢ 3o g N ecioe M gom cdeaned 8E § BO M2+, M 220 @Eiivdens Om gmd,
N, L2+ gom gbaed 83 § 50 L2+, L 280 @d8ndens eomed.

(i) ouhp o83, L, Man N e ecdo o, dtied @2838000m oot &80 BEedgd tmeztm.
(ii) L2+(aq)/ L(s) gecedite o qeond gecSedld) ecomst & & geededie wildn »d
052 ¢ B SeneSnm omie ocewd Sepsl @i@m Aces? +0.30 Veaw +1.10 V e, «@®
emidndy ® gum (i) wewe 08ed B8RS widmewsss E. .,

: M2*(ag) M(s) 0 EN2+(aq)/N(s) DT
WOxsi, EL2+(aq) s -0.80 V)

(iii) @R svm weosl n® Boe 4 aod o8 L oo N ecle 5 ecn 856 Sodd@imas (P)
@&l =d gro.

L2+(aq)

] | N*(aq)
1.0 mol dm™

1.0 mol dm™

@ 1.0 mol dm™ © @

1. Bwb@med widiema oenme s,
II. Bod@mae 908 mc L aa N eansdmmacmast 885 wdasld e 50 @,@,@f&aﬁ @ B
&l 98 gecBedited 8edm gorsledin) 88w 00 ebrld Bw glsim.
(cag 758)
() son cpdebn gdm @rnBes (Mn) §eedss @ oemd .
(i} Mn 8¢ w@nbe gecdelin Tmmen Gunim.
(i) Mn &¢ gy Of8nden edadd nol Gusis.
{ii)) MnS0O,-H,0 dced ¢dean mg 80, P gdens cavecd.
I. Pebemed Dbawmn agost mosis.
II. c®® dbers ENEBD gDuE D gedeed dewSn guo ww IUPAC su@ndeac ecxim.
(iv) son qoectds’d & 88 S0dfsamas nddest RS ¢?
I. Pgroencd mupe NaOH & 80
II. 9= (iv)(D) 8 e Bgneic Dimwd HcDdens mg D0
III. oo (iv)(]) 8 Bgesnd st HCl g 80

(v) Mn ¢ @388 oom Seedn g & 95 OSemens Mn O¢ @¥@mces bedd Basim.
& O OrteBed effwide vrddm, (RE VIt®n, crog s, Ac @®Em, PBED erm wgws’
s,

(vi) Mn 9 82wl® g @fesgimiemed JenaSn gge egsim.

(vil) @8 gum (vi) 8 D @ewmgrenems bl o wueidn @sbe @FBmcnws ece
wBedn emde eolBed pEs gbh goflin wlndes egsim.
(viii) S oolsld =088 HemecdE MnSO, 8 &8 widnus towst woslm.
(Cae 758)

v

[coegai BOP Deme,
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" —

C emds — OBz
geim ecamd u@ams B8no; wuwnsim. (99 & gdmed emel 150 A@x ced.)

8. (a) Peoewios, ovn qEedn 5B§or gmpds ©idn »d8s! V wcenion 800 ofdtinms mom @&

Bobs 1 Q Bedg 2 R Bodd 3 S Buds 4 T

CH,—CH—NH,
|
CH3 BedHo 5
(P
BedHd 6
CHB—(lfH—COCI — U
CH; (V)

(1) Q,R,5,T ww Usscewdnde Oyon qf8xt ew Bedd 1-6 acwr gfmdm, vwm € g c18udnedst
s emidicon EEe®ss, gum € 4B 588w ¢npde wdybs ndsin.

bmon @Bund
HCHO, Mg/8ug ¢md, H'/K,Cr,0,, PCL, PBr,, NaNO,/mpwm HCL, H/H,0

(0.3 : Good) gBmdmus 086 weewioon B8 o 95 credm EHEGE® gemtndten
dcBledemae, gun pBBw enpPedt &8 BuOoH eces ©icBa un ©.)

(ii) P e V ssovcdn dBemm s gfSm me 80 swem Hrend Dypn gExim.
(cag 658)

(B) (1) 2280 (03) o208 Budd @@ 008 2388 edsiBstofs o-mlefiedsietn abcen®
28 p-oieedsients afcesd Byeainn! tignB® wew nBur ewldm moxim.

(ii) oo gedn yBBwed, X dged Dype ww wslheis ecsim.
CH,COCI
O e,
Hesa AlCL

(¢) eRTBHHOE Dyvae Bowens By eAvles] vwn ¢t 418 comdEBn wo @idn DEwENs D5y
(e@ecrewnsengBdyd, cyclohexatriene) ecmm ©@yuss g e .

0 -—0

som & o 0d@n ©808Bndes S cEl o ©ifn By, easiBsl, condln
‘a8aeEiensitmd@dslOED D8 3 AL eauiDsm.

@ tH ——s O AH® =120 kJ mol "

w@secionmBsd wieceonsieds!

(cme 658)

eamBs + 3H, — > wldecenseds AH® =208 kJ mol
(cnea 208)

4

[coopiEs 808 Demm.
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9. (a) wom & 18 gepo MOwnbe gesen Sdeceass & ees® & aym.

Q &8s godevect A, B, C e D s ecinde midiws 0aos afq 68, smnm & o8 wdwes! eyt
g8F@0dcEd Q mdme ndm Ered.

emd® BE & g8 wcen 88W gbfedon wdm gben, Bm OB W b Bosens ob.
{825 : RT — 2086 cdensioe)

\V

ebdednn w8m codenc l iy HCI

&S ==

- €6 leS
[r5Ya]
RT ® 88¢ »d N/
foYetelo)] T leo’l A
[ ] ki) _e
S e -
\4/ o+ I ol I

P (1) =ed&@
v (2) @03 HNO,/A
(3) RT o |88¢& z%ﬁ@
=S (4) NH,OQH/NH,CI
36 @eﬁ@é&%oﬁ ()

l 00t

l HS  pe 0dcd8e

@sB®
A=)
85 -— [N
+ & 28
1]

) maés
ORTOBRISSS |y e
(3) NH,OH/NH,Cl

4

@ (Nﬂaz /i
+ Q lﬁ)@za NaOH
i

a80ben

eub®
?BQ ; ;
(1) esawde HCI 86
(2) swsiie obfmd l 180 vzys NaOH
goe i

1) ALA,A,, B,.B,,.C,,C,,® D, e A, B, C, Dmdss omels seeslo/Seds 8.
Al, Az’ A3, B,, Bz, CI, CZ, oo I wgznosim.
(63L.@ @ SencSim gy OB CBwds. Jenndin i wm euly ader 9.

(i) g3g @ESHs gdfednn () i o He® NH,OH/NH (] s8modment oce 200 S5 o
ecdndm cDsim. (cRe 758) |

[omooes 60D Demn.
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o —

(0) X 28 Bgaicm gg@Hiue® wEndd (ALS,) o 60 :Endd (Fe,S,) cdamd gd-q ¢8. X 8 18
ALS, miFe,§, ednsit gfanas oens 8500 von gq@edn S§mB8ede ewmciensimng 8.

X Bgaiecsl m Hnsiios 80 Dy DS ek gvg cdasibond df me 8O A12S3
emnedoud wdfn o§d, Fe,S, ot (Fe) oclne 800 =iotnme 8w 088 gdmmed i@
deiie 0.824 g Ba.

X 8gwmowst 0dmd m sl gue cdentdend bmmed o8 mg 80 ALS, w» Fe,S, om egme
S0, D@ @853 Bewidme Sw. 08 50, &uge, H,)0, cideiwmd gReme 0, 2@ des O» H,80 A
a8@Ec 300 Bnlmdeaic im L 08 wdylien dewn® wsicese 1.00 mol dm™ =®@m NaOH
gD e 180 Bomddens chnms ewenBds an®mme me 80 8yeddy sadmae 36.00 cm?
Bis.

(i) 2885 Doy o Fe,S, 8 88D tsews o Senedn w8mden Gaslim.
(i) H,80, 20880 SO, 2 H,0, am6 gB8wd e nfm dmcsin edmiete Sosim.
(iii) X Bgemed a8 ALS, ew Fe,S, il gBanes? ommna wdsls.

(iv) own emn@esmas wep cfama ece Bomicddols endd e@8E Qedsld wils med ®»H®
8geddg srdimed edmes B ode? Bed BEnd sl mosim.
(evechde od@em eosile : Al=27, S$=32, Fe=536) (Cne 758)

10.(a) sv» gEedn 0@® wlvm 88, trod Geeds/wwewle nos O P, P, oo P, 8 o8
Besesadens/ Bdeneme eosimn® oo,
ge)otg ¢t ommmd eud god §ast Fxtnst P, Sduicne ng 800 e ew. M, 8 cslegdmans
ece P, 28 8. P, ngowm ¢on Sdeigmedt @@ ed.

——» e

P cEE® C\ 1) eo ﬁﬁ@m
) 3888 k/(?,) wodz= ’\_j i

0e3D 20 Mz

A ®

A

T

e 0BeErmdm
828

@ - gEgon A— @@ @ - O o - Bedemden/
38cOs M Bdeoc Guwod B

(1) M, es20 M; o s §0dE 28 mdeds. (cen NaQCO Bdeoeme etEed oo eces
5)@ @253@5 )

(i) M, §0d8e wgmeonn, 08 qobiged gim tetdmes m8 mdsim.

(i) M, 8 ©08m 22 R}, R, o0 Ry om g8cos0c en@oumn 0@ ogxin.
(65065 : R1 @3B wdos ecy 0O inicnon ece ¢ M1 8 Boomad,; R2 o) Pl CRIOHE
2w ©5m mg o8 OwEnd =d8m gwdad.)

A

[eac@esd 8D Beakm.
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(iv) M, 3w0Eede adB8unicnes eces R, 8 mobve sgor afn dwmeln odndaos
Beamdzn.

(v) R e R, wgmosim.

(vi) M;,M, &0 M, §w00Eess Beom uf8w sewn niEs Sendn olnde equim. S8 nfsldass
(cBe8Ds, Bhme, crfeddn 918) aog =68 scwr me gad.
(g : M; §008w gm0 R,, P, 800 lobmme mi ghfm sdes egsm.)

(vit) Py, P, wo P, ¢ goolds egm 918y eqsls (030 sdwes ¢301 ¢ o gdmed ecws’
S50 gRD0D).

(viii) M, Bc0dEcs gmo gwg ¢dansddct vnnedsl 8¢ o g8 uewsl odein. Bed B8ad AH, AS

w1 AG gmmdecs’ swg ecsim.
(cme 508)

(b) weom gdm gme Jeedin Q8D oy 4 geein O ocm® eb.

(1) gmoe Cwietlm (8D ¢Bded ¢dansdm g Higdo Jwndn cen 8o oy PO’
wcwsl wosis.

(i) ceem oo 008 mced gme Cmedn §8mied gl af eBqad wewsd mdsimn.

(1ii) gmom Ceoodin Y80 eligeds’ sung Hrigeaiced Bewds g1Bdm gumide pED CwicSm
o@mden grndens’ omER mosim.

(iv) smne denSim L8mied g 9 ool (BewdsiDEd a8@mdd) e monim.
(V) gmoe Sencedim (8D e Om gbEn? mecn Guln daiin o sens’ misis.

(vi) Obp@umed e@vewd COBE DgE Drom wilme 8oxiDd. B¢ Dwm widma @8 zowe
Ceana B Bmod ©:80 O o8 Acm® mewsd mosim.

(vii) B8 D Bme erneds, e JwieSn QEMDD @mcD, w@me S ol wiBalbn
GRS Bews woEim.

(viii} o quifeds dumaSm ¢On deom amn emumds ned Bg&h.
Na,HPO,, HNO,, Pb(CH,CQO0),
Qo Jenem 05 0B 58 qetmed e Beed & oED BhdSs On & &
SeaonBm ¢Ons @81 oS Bo oS Aes:@ 9B wewsd wdzis, (cRE 508)

(c) v wewnst gdn SOwbn BB o 8y gludn abn Sdvcm D5 wem emies e OB
Em sem® of

(i) edD0208m SBUDE bR dmmea alxim,
(il) e3Doe00Bzn JAY BT O BO D1t wewr wdn mg w8 weenings ecsm.

(iii) 500008 CAY B8 =D ©BO g By we ¥B wocwninw gwsl md, d@ FwdH
2000 IR wdsim.

(iv) eEomoBi CRAYEE 'Dcnm»id 888 8¢ noves! enedad endewsd wcwnsl mosim.

(V) Do B 8860 mibiefs®md D8 B8® wewmr ewcinrisw ¢y Yo eCHs ecwxl wdim.

(vi) B 8£ubm e3d) Sdoecmed? ameEm Oy 9P B85 918 noen ©8 @ DD
T | (cme 508)

ol S

™

"y

[caocts BOR Desin.
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@om) DD SLOVDEODRD
NHDD LfL.EOE . St bBaiD. . -
Department of Examinations, Sri Lanka

qanwm éﬁag suSn op (cod esg) Bwmoas, 2021(2022)
sevslll GUTFHIS HITHTU uSAT (2 Wi H)U uf s, 2021(2022)
General Certificate of Education (Adv. Level) Examination, 2021(2022)

Bramusnsiiush | Breoti(h  Loewf FHF LTV
Chemistry | Twvo howrs

cenes Bepe | IOZI l I ‘ SO GEDE

\,
coece:

e1086mn Dol

288 ydm ogw i Sl e @b,
808 guimacl BEnd asesim.
BOED ca&i@ m@ma @E) @Q@ @m:@z@a
Ralm Sdimed G Bom QDSBG‘.'- (_—

20

= af
I TS,

8.314 1 K" mol™ deisisied Sas = 6.626 x 107 Js
= 6022 x 10% mol™! eecimed gebwae ¢ = Ix10°ms™!

DIED s [
G0 mE.
(1)

(2)

3 @EIES.
BoxiBe o e e?

O3 g,

b

Do HHen s

Gees EEDeUIm

= (EdZ@em)

5 e G

4]

.B uwn Na cdengoe oeg cofnies affic glbo EEedg &3
B > Be Li Na
Be Li Na
H Li B Na
B Be i Na
Be B

, IF; = [F 8 was :.,-.3\_.;
(1) Besd, '\(_-w B8EmpdEIIdg &
(2) o8s sebmdummdg,

(3) Emdafo, Beesd o 5
(4) & vnemiEa @

(5) ;:1_53{2_, wmEs WV‘,QJQ;J':.?JJ 0 HeronS q;-EJEi:;JDJJ .

02 - S Bex® (e 8e® S8v)| g.em.e. (c.00g) Bwins - 2021 (2022) |4Dexss senids gres »e gad . n
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3 IUPAC mn@w 823 ¢?
(|)H ﬁH:
H,N—CH,—CH,—CH—-C—CH,—CH,
(1) l-amino-4-cthylpent-4-en-3-ol
(2) S-amino-2-ethylpent-1-en-3-0l
(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

M B8N0 tun Bny Y oSy HUcE §?

(1) NODEO 2t gug DItiemus N2 DEo e,

(2) NH.5E0 Den gug momiemasl PH, 80 g.

(3) Kl':l.l(;u U gue ooemas Xe icu aus.

(4) CH,CH,CH,OH S0 90y poe mmemes CH,CH,OH &¢o g,
(5) CH_SCH:L H:(H 80 08 oBEe MISlEE CH (lfHCH EEO 8.

CH
M(OH), vz deech go Loses oo o, pH =RJ0 Z’ ) ecw ¢ cEesvent M(OH), 8
eserntis tia ¢ J...;*&‘Jn.,&?ﬁ M™(aq) ssicesc 1.0 x 107° mol dm™ e8. e8¢ ¢dembedt M (aq) esnzdeeics

1.0 x 10~ mol dm™ § M(OH), 8 semtin @z p0ecm pH cos Dped,
(1) 40 (2) 50 (3) 60 4) 70 (5) 80

BES? seowido enicsim.

(1) SF5 8 gectecin goe €588 v vida ehevdsl evad .

(2) F.Mg*, Al, CI' s K s50@sa/ eumdc gdcss’ 0i8ets Bgctg tslesi F <Mg3* <Cl <Al<K a.

(3) »833 a®ce (HNO,) sgw ¢§e 018 elygss O5v ©e@dnd »ods.

(4) CO.CO,. CO_‘:_ oo CH,OH egi/gun aneds 85 03¢ C—0 asiine guied COE_ aE .

(5) CH,.COCl, e» HCN f?-.%;fa gRed= e eorgetd Bead meime CH, < COCL, < HCN e
u&uu&u u(a &b,

A o5 B ez C, H oo O gtlog zmwﬁ:m sowaie e¢B. A oo B evm ¢om@ Br,/H,0 seo B8s® ne

= -

80, A vegrd e sbdedues caigS. B, sl H 50 Bo 08 ¢ 80 cawest dew Br,/H,0 800«

med o. A oo BmaSn sweels ned BEcLES,

(1) C,H,OH, CH,OH
(2) C,H,CH,0H. CH,CH,OH

(3) C,H.OH, CH,CHCH,0H
CH,
(4) CH.CHO, C H,OH

(S) CH,CHO. CH,CHCH,OH

A(g) = B(g) + Clg) e
gD B agesl gmc®vm 8
Bama Dxmed,

i 30
(h = . =i 4 =

02 - S Bex® (e 8e® S8v)| g.em.e. (c.00g) Bwins - 2021 (2022) |4Dexss senids gres »e gad . “
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Br

S0 BE0 yon necd Bmed,

e3¢ HNO, / maic H,80, ' (1) NaNO, /sy HC1/0 - 5 °C

—

(2) Br,/FeBr,

(1)NaNO, / 2z HCI/0 -5 °C (1)NaNO, / »z= HC1/25 °C

NHJ (2) CuBr H, (2) CuBr
NOE

12. 0.150 mol dm™ II\IO Desem 300 cm? agw& B0 s abes, smsius 142 g em” om 7

ot e Gt ¢ "‘iux_jf’

100 xmo 0.150 .. 300 100 , 63 0.150

X 2)

63 1000 (=) 7427500 1000

142 63 1000 100 . 63 _ 1000 _ 1
%300 : 1000 , 1_
100 <70.0 <0.150 4) 142500 0.150 * 300

142 700 _0.150
100 763 1000

x 300

x 300

e Alaq) + HO%(aq) = B'(aq) o> 88» uSSwiw B¢ ed. som &

- 1
(51} :5 32 A(dql 30535 ;u"ﬁff caled®on Begmd) o pH goc 950 a@amiaas

caledRom ga(epaG®eo: caleiddum calediys GalpcRum

G ) Begmae Beymad) Bem9) Beong)
57

’/\

pH ‘ pH ) H
(4) () :

=m ¢l Agma
e son § a8 @8

FoTah

Alg) + B(g) — C(g)
A(g) + C(g) — 3]_){93 (Sl ke

3 "'-JE_ \3 C[.?

S0 DE el@ A o Bse, ¥ee v ¢8y DASD b

Sedendenc o085 Ged. D80 0ne 2 dee §9d

{ore)

—_ Ded o oewesd A 8§ gdBum yeszre o (mol) ed. e¢d
[A)jug)

DEICesd e8te nena (mol) dxed,
a : a i ol
(h 3 - (3) I8 (4) 3z

02 - S Bex® (e 8e® S8v)| g.em.e. (c.00g) Bwins - 2021 (2022) |4Dexss senids gres »e gad . “
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16. A woewiow NaNO,/opm HCl oo of8e o3 B cane¢d. B, pE€Emm d€w K,(r,0, odo 8508
e BE ¢obema GIIE SIS *\L elb. erlf. fmidmas es8n A BBw® e B oetid o ..a...mx.'_{r:,\;:ﬁ
GCah eeB. A teewsios B osien,

NH, NH, TTII-L
oot | - B
(1) (.‘H‘(‘(.‘H,ﬁ CH, (2) CH,CHCH ,?'(‘H; (3) CH,CHCH,CH,CHO
3 2 5 . 2 ; : i
CH, 9]
NH
CH.NH CH. (_(Cll i)

3 a3

CH,CH,CHO CH, L( H,

o
MCl, deed 5o Doswss’ ¢o 8B (K, =1 * mol? dm™). MCl,

G@aridews vom 98

(1) ¢ '

(2) NaCl(s) ai'"\:n ;

(3) HCl &mmp S gfene pBEn Be e .

(4) cbomesH :n&c.i‘;é;?;f_) gqum esicena 1.0 x 107 mol dm™ © san (8 e svw® e.

(5) g dee o 0e@sl 0 coids PBie cidb oS8 plamend Decids8D sam

3920, Eoly 6L

g e 80
mol dm
(edsis U-Ji».';a'cﬁm :iw:sfuw'
(1) 1.0x107% = 39
(3) 20x% 107* ws 1.3

(5) 20x 107 o0 78

ciful gomen’d sd8n wdem OmEBel gre B 5808 Ined
(1) Na'(g) + OH (aq) —— NaOH(s)

(2) NaCl(g) + H,O() Na'faq) + OH (aq) + HCl{aq)

(3) Na'(g) + H,O()) — Na'(aq)

(4) Na'(g) + H,0(/) — Na'(aq) + OH (aq) + H'(aq)

(5) Na'(g) + CI'(g) + H,O() — Na'(aq) + Cl'(ag)

Serin HecitBmdwed Buuds embdes von (@Bevs vyl o ¢?
- hir
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P? =4.0 X 10° Pa (04+01)

(vi) et cldveieni @b &d Az ne X 0 Y 88 Bgwad T cdwmsdeds
©8Em00 8eFiLd ghuln 8. 880 Hido mEItw P BORHEDO BOB > £O BEItend
X 0.10 mol 23 Y 0.10 mol 480 88 smacozisn cé. 080 cdeniteode X o Y 8 somidn
S9de 8Oz BEebES 4.0 x 10° Paw 2.0 x 10° Pa 68. deod Bude widmesss X ;Y 8
2.8 B0m omme o=,

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

— 2.0 x 105Pa (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]
() 68w 41833 ¢Bc ¢Eon (Z (den) eoigens, “@xs NaOH o emces oo anBwmeast

Bleso mdm ¢§. Z e0emenB 12.50 cm® o8003 wew g8 colensd gm 880 misicena
0.050 mol dm™ g NaOH g esens? 25.00 cm® = adas Be.

(1) Z oD sies’ s ¢fc eufeceno vemns mdsis.

25.00 cm3x0.05 mol dm™3
12.50 cm3

[CH;CO0H(aq)] = (02+01)
=0.10 mol dm™3 (02+01)

(il) Z¢oemens pH goo oeams o055, esBfeeamncs 8¢ 20> c¢ c¥mridedt ¢80 dcexs
8¢ Budm Buma (K,) 1.80 x 10-° mol dm™ 8.

CH;CO0H(aq) = CH;C00(aq) + H*(aq) (02)
@®d

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

285 a®rewd ad®uvm wisSgens = C

Bedme § ©ion = d

[Kaesewo e98m @D adas ©.]

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

_ CaCa
@ ci-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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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)

(iil) Z ¢rmecd noied emceno (100.00 em?) 3ol ez NaOH 0.200 g ¢mm w0 Sumdm
(=] [ - 1
- TP~ G~ 0 e~ o e LB ] s i ; P
G G DO M1 CEGDIES eon enom 80 condurs Bily 688 oamews pH
GOG OHDHG DOTH.

[eoedEe wo@igs dnside: 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) 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)
$DHens AR @dEWE I 98 ©oyd@n HEPewd eewlBu® cderw ad.q od.  (02+02)

(V) oood cBifueient Z ¢0eaes8 100.00 cm?® o8@:0m e0gdd 2 NaOH 0.800 g s mdm
G 090 gdes dddPen gDeaes ocs S0mdd ¢? g oamne S50 08 ded
B890 w8 wivin. gPemed 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)
¢0emew® CH3COOH &g e29ed.(ewd CH3COOH wdgbaenss g85w0 »d aw) (02)
e BDI10ED I1DHWEES eEE W eIIE. (02)

[3(b) czeeg 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

Br
|
CH3CCH,CH,4 CHs
: CH3CHCH,CH,OH
CHs
- D
el 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 ¢ @18 gB8wde L), K oo Lecoe dgnost 8 ¢18 eong ne g8xis.

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

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

0] O

Il (1) &Ew NaOH I
(i) CH,CCH, CH3;C=CHCCHg3
@ HY/A -
CHj

~

L

4 (b): 06 x 4 = cxneq 24

(¢) CH;CH = CHCH, #9 Br,/CCl, g5:¢ 5880 gm0 arigess o oees dcesd Onwa egsin.

@\
Br—Br
Br Q®wdenws scom

4 (c): cen 20
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5. (@) (i) eboms 2> e wodm ¢ Ao ned CH,, CH, 0 21840 0, g8eq g 8gemas g0
=205 €. dgend =880 8.314 x 10~ m’ 8e. 400 K 52 ages’ BOma 4.80 x 10° Pa8c. agm
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 »8mews’ (05)

4.8x10%Pa 8.314x1073m?3
= -+
400K 88 ny 8.314 ] 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® mﬁe@:ma@gﬁ ylio comwd
Do DO GE. 08 ¢ gBH0E0 oy 800 K8E agem8 Bowms 1.00 x 107 PaBa. ¢omad
sg A BE 7B Huted §O BHG waAnd 0&HHS DD, 88 BP0 wdeng H)0 tigos
ecs 0H8m 3D concEuma DImD.

1.0x107Pa 8.314x1073m3
= +
800K 8% n, 8.314 J mol~1K~1 800K (04+01)

n, = 12.5 mol (04+01)
(iii) evm ¢SO B DgsB ¢o» oHBw e BB Sewdn nlndea (ev1Bn qOE ¢S08s,
800 K 8 &) Buxls.
I. CH,(g)
II. C,H(g)

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

(iv) om0 eod o oy Sig O8C ©.a5ed8 edmnud pun drled guo »8eDHdn e¢ens’
S &,

FI58wed? A DEd 10 BB G 88 VBeRIMANELS BHE AL VTS DO

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

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

200l @md »d» c¢ CoHs y@ews = 0.5 mol x 2 = 1.0 mol (04+01)

(V) 9feg @z 300 K =50y 88¢ »0 dee 900 om ¢f. e@80 ages 80ma 2.10 x 107 Pa 8.
swm S0 ey BDOEID.

Bews 90 Be®s ogy iy OHE e
2.1x10° Pa 8.314x1073m?3
= +
n3 8.314 ] mol~1K~1 300K (04+01)

ny = 7.0 mol (04+01)
I. e &0 H,0 8¢ weasnd

e16%) 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
CaHs comewss wigen dce y@ighs = %

= 3.0 mol (04+01)

02 - S Bex® (e 8e® S8v)| g.em.e. (c.00g) Bwins - 2021 (2022) |4Dexss senids gres »e gad . n



https://pastpapers.wiki/

B o0 Be e¢eiline®sind Cwesn eCAGS.

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) = ce 75)

Alternate answer for (iv) and (v)

(V) ¢80 @0 0 g OHRE ®ered 0dm®O Gwm § »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 0 O2 = 2n1 + 7/2n2 +Nexcess

CHDBO 80 AED QE arS ©c ®e» => 12.0 mol = n1 + n2 + 2n1 + 7/2n2 +Nexcess --(1)
CHBBEO Ly VD 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 8.314x10~3m3
M+ 21 + Nexcess = 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®iens = 2n1 + 3n2 = (2x1.25+3x1.0)mol = 5.5 mol (04+01)
(1) C2He coomdecss’ iy SEe g®iens = 3n2 = 3.0 mol (04+01)
(1) CH4 coomdewnss gy Sce g®iens = 2n1 = 2.5 mol (04+01)
(IV) eoc®@mede 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
OLHHS 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 (g -84.7 2296
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) 0.0 130.7

AH%
4CH;, (g) + Ozfg) . 2C3Hel8) + 2H;0(g)

gH:;\\ /EI-HGL

4C(s) + 8HalgHOz(g)

BD0€ Beduw, BD0E Be@Bewni®Be v BDCE ev9Bm Dt 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)

G D08 Ce0wB D
AH%:
4 CHalg) + 80:(g) » 4CO;(g) + 8 H.0(g)
i ]
@ it
AH™: " y ﬂHaa
2 CzHslg) + 2 H:O{g) +7 Oz (g)

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 x4 + 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) guo (b)(i) 8 uBBwD by B8En SxleHt edme vamma 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 8% goo (b)(i) 8 55890 s =0on BAE 08 edne (AG°) vsmne 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) cdestdecs 61880 quo (b)(i) 8 & 618 8500 Bond ¢d ¢8 evy ¢Ho8 wews ndzin.

O3B b w0 OlediB edmn cdamtion @0 I eNLED AD CUBCEHS BITD.
B3O D880 988 yBSw 8ty Bowd ened. (03)
(3 cBension D8 B8O B8PS eOmeess i ©dw6 ¢f) »S8.)
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) 8Bcx @ased Bcd» aA(aq) = bB(aq) + ¢ C(aq) u8obns e85wd wenzin. g0 v oy
Bubs um ecn® §8» B ect uendsl 988 8808 Bymd (R)) 1 vy y88wieds
Beymd (R,) 5 gmoas Eesin. 88 gBHmd o og gBFd eem Beym Bum BEedESS
k, @k, .
Ri =ki [A(aq)]® (05+01)

Rz = k2 [B(aq)]® [C(aq)]° (05+01)

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

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

_ [Ba@)1®[c(aq)]®
Ke = a@ar (05+01)

[gmeme emey 05, ev9Sm adedd cmey 01]

k
Ke=2 (05)
2
(iv) gum 8980 1500 v Son cdaddont obdbues no 8¢ o> c§. 88
u8eebcE A, B o0 C 880 g@ien 8g =0, 08 uf08e unBnmmdd eciiod ol ©in» c3.
&0nEomed von ¢oin cRhosion @E.

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

[. e8Fmes 1,2 500 3 e D@edd & g A, B o0 C 8 wsicen, wénfom Suns egp
oo (a) (iii) 8 Bu» @ gpemud meda nd BBV 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)@

l. 28@ @i cuesi@l mdeom a =b = 2c 30 ady ndsin.

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°x 10
102 = 10°

a=b

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

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) 986 gB8w® pP(g) — qQ(g) + rR(g) acwm 6535d8 come m ofus efBo BEeOESS
50.0 kJ mol™' @ 90.0 kJ mol”' @B, 0®® 5585w sTm »® Bom @g e sdvm (O=F8a

w0 B8 Beidime god gtdonde) ¢fsim. P,Q m R 8 €t ol edvend scnea »d
P05, D¢, 880 Bdlimesd Hdms ‘o wdbisnas’ ece 88 e ndds.

@38 (kJ mol 1) [04]

[03 01} Activated complex
+ £

[\ loal [04]
[04] / \ aQ(g) + rR(g)

pP(g) /

BB DB
[04]

(i) govey gBF@D e vfom eBe veauxs Ddxm.

58500008 80 @$Bo = Ea

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

(iii) c0® 588weds Lentom Sunw O ¢cdasde 918008 Ace® gl »oTm.

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 ufifwieds wy vy gBSwedd Byo &n
II. senlom Banw @m
cetddnan AcE® sE niuim.
cBegomas dwy SE®

() 228 yBBwied Begmdan (05) 00 oty yBBw@edd Beworde (05) 9@ enimIcweSss
28 »38. (05)

{1)} 0B Bumewnd qoc 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 LM, N e5 oo 561 o ¢ L2 (1.0 mol dm™), M** (1.0 mol dm™), N** (1.0 mol dm™) w2
%
g0 um ¢ e e. N ecioas l\12+ aem pdaed 8E g 80 M, M 820 @s80dgis O amd,
N, L guo coeed 8¢ 8 80 L™, L 200 @88vcge emed.
(i) edn 3083, LM o N u» ecliy nm, €dred @880 015800 £:80» 88eted snasis.
N(s) + M?(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 @ gemd gecsiedid etons’? o ¢ gecsedite ©i8n oo
e C¢ Bend denudod enids ecen8 Begs ©@n dces’ +H0.30 Ve +1.10 V ed. eo@

o

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

emond; ® guo (i) egw 8dcd BEnd wilnewsysl E N2*(aq)/N(s)

DD

w05, (2 =~ 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.
a8® Ecal @ow L (aq)/L gecsfedsos o N2*(ag)/N gecsedios amd od.
0 0
E%z+@qym= 1.10 V= 0.80 V = 0.30 V (05)
And
E%N2+aqyn — E%L2+(aqy = 0.30 V (05)

E%2+(@qun = 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 svo v e sem 8 ¢od ¢8 L ov N eciy no e¢n gnd Swd@mas (P)
©22530 23 g,

L:+(aq] 5 : _Nh(aq}
1.0 mol dm™ 1.0 mol dm™

@ 1.0 mol dm™ ©

. Bmb@med 20demne 0mme HOsIn.
. Bwodimae 905 @d L o N estmones 88 8330 neg 80 @,@,@&w@wm
g & gecHedifed 8D gecsedid uBBwr byl e0x53D Ewo ¢FDmm,

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) gecsegios 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  1s225%2p63s23p°30d°4s?
(ii) Mn &¢ gc» 258ndes 2oEdd: nod Easiy.
12, +3, +4, +7 (92® o)

(iii) MnSO,*H,0 deed ¢ g B9, P e eme cihedd.
I. Peroened dliau agusl odoim.
II. e®® DYemu Al eduE d» gevied demcSm g o IUPAC mné@ndeas eguim.
l. @0 @) @0 B/ @ @de sS/ edbes (03)

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

hexaaquamanganese(ll) ion (03)

(iv) oom 50800538 € 08 Hidewma nddles’ nédd ¢?
I. Pgodensd mmm NaOH ¢ 82
II. gom (iv)() 8 cias 8xee Simald Bhddeanas e 80
III. 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 deedn gy &, o ¢8emend Mn 8¢ 888006 4050 Burly.
ozt 0 AefeBhed Hombe 1d8n, (A ©16ln, cnugds, caAc MEED, 4188n ecn vros
Ddim.

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¢ 881588 gey Efeegrmmoned deadin GHe eqxim.

MnO4+ (03)

(vii) @@ oom (vi) 8 g Sdemginume $8ED ev g8 @0sde @38m0ncs eca
oBeds srxmdae ot nEn gl gulln e8nda egsis.

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

8@ ©00scde &s B a8 02 Steas 885@ (03)
7(b):cne 75

02 - S Bex® (e 8e® S8v)| g.em.e. (c.00g) Bwins - 2021 (2022) |4Dexss senids gres »e gad .



https://pastpapers.wiki/

B o0 Be e¢eiline®sind Cwesn eCAGS.

C eadw — OB
udm oD vl BEnd; vvwsim. (8 o8 gdmud e 150 8185 =1ed.)

8. (a) P ececio, vuvn qPfedn gB8w ¢nmec ©idn 8z V aewvios 800 s8dbnmne wim L.
o 2

ot 8006 5

(P) ]

Buoc 6
CH3—(|:H—COC] <« U

CH, (V)

(i) Q,R,5,T es» U ezcecaiondc O q0z8 ww Budd 1-6 g g8midn, son € a8 ci8udnedsd
c@ems enitheon E8e®s, gun € o8 uB8w grnnEo wdnlia nists.

OHmcn EIRCSHD
HCHO, Mg/8ug Imd, H+/K2Cr20?. PCl;, PBr,, NaNO,/mge HCI, H+IH20

(82.6 : §obd g8midmws @0 tewinun EBSwWIID ey 95 cedm SFS8ul fidemBulbend
dcBbedemn, o gB5w grpp@edt &d 8rddd ece oicSe ¢n ©.)

(ii) P eV asewio oSeon e8v 88w ne 80 wsees Scend Spnnas gfsis.

(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 BudJ 20850223 ©90m 268153 cdBHOES o0-mHBeiodsietnts adcecs
@ p-odedicdrcewnds fcows gamun im0 e B eulden DostH.

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

\

! Y

J H*/KMnO,

COZH CO,H

(b) (i): cres 34

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

CH,COCI
——e— X
B AlCI,

COCH;
- F

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

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

@ ©

(b) ii crpeg 31
8(b) : cmeg 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®=-120kJ mol™

e8d3eciendBs] eddfemenSeeds]

eaxi@s + 3H, — > eBdeciovsedss AH® =208 kJ mol '

280108 8 wdon HBYSSmien 953 o E8ae =-120 kJ mol™!
CODEED, e38ecIewnltndlds 8 sochI8n wiE)dSmoes S w18 =-120 x 3 kJ mol”!

= -360 kJ mol’!

eRSES B wsPon »BHEB o 953 »EE8s =-208 kJ mol-"

R8s & 3@ wi&E)SBwor Oz wycEas =-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 oy ©decienedBdsl o ecm® »dQsBwmiens & (BHz @)
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) von € g8 sdne misnic Qensten SdeCums @ uem® 8 g1o.

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 sz HC

&g H,S

RT o 88& =0
eul® I Hzo"‘ A v
Kl(aq) =
il
l HIS 3 | -‘:rt}fjﬁ |

@ (l) ﬁ)ta
(2) e3¢l HNO,/A
(3)RT a |88 55@

&

(4) NH,QH/NHCI

@@
q Eafﬁe& + "7

(1) >no8® 5
(2) RT © 833 86
(3) NH,OH{NH,Cl

@tul oy
=B
=t

v

l(l) esazsse HC ¢

zsazazm HCl

(2) 208 e8xd=d £18a0 = NaOH
B8t o e
(i) AL,A,,A,,B. .B,,C..C,,20 D, om A,B,C,Do&iz» onel teewdo/Seds 8.
| oy e At ¢t Rl i 193

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

B1 Al(OH)3

B2 NaAlO2 or AlO2 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 g8midnws oce ©:8 858 ogm
enis ¢SOsis. (ce 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 awumdE »8edSedd o adfeds Bu . (02)

OH-eo8g e @g) S8® e NH4Cl oo 20 cred. (emig ans @ddens). (02)
@®]

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

NH4OH(aq) &= NHs*(aq) + OH(aq) ®28s3 OH- eislgencs a8 @d.

IV mredded »©8e8i8ed0D K aon |l miaed »808i8al00c 98 @0wkd Do
BwE @d. (02)

8® Reso Zn?*, Mn?*, Co?* wo Ni** ¢ »8eiseld cdered B Fe3*, AP oo
Cr3* 9c ©8e015:dD gdeds 5 oo wm. (03)

(cnew1l)
Alternate Answer

AP 080813800 oces gdecs 6 3@ NHiOH o= won ced. (02)
e®80 Zn? o AP ¢ 0em® »83e8186BD 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 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 =@
edmsie 0.824 g Scs.
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,
g8cs 00 Bndeas non L. 00 BByl ¢1DeE® mslices 1.00 mol dm™ =@ NaOH
$0eas ©80 Beniddnlst (tama ewgeBs gn@sna ne 80 3geddy edens 36.00 cm®
e
(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 edndemse Busis.
(i) X 8genod 8 ALS, wo Fe,S,; dnsid gBevas owmms odsim.
(iv) ouo em@ieme sewm Pons oces Berdddnls cOnDd e@8E Bedsid 18n med mO
Jeddy mitmed edme 8¢ 68¢? Bed BEnS ol nisim.
(nede od@igm dosids @ Al=27, $=32, Fe=56) (e 158)

(i) Fe2Ss + 3H2 — 2Fe + 3H2S

(i) SO2 + H202 —» H2SO4

(iii) 2Al,Sz +90., — 2AlL03 + 6SO; or AlS;:S0; =
2FezS; 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

AlLS3 8 edmsids Miss FerSs ¢ 930 My eces esEm
H2 2090 woesd o8mc oy creds FerSs dnsidws
m,

208

x56x2
H2 £330 woesd o8mc oy credd 88 &nsid

”12
m,+—=—x56x2=0.824 1
1508 g [1]

AlLS;9E= cream HaSOs @9c y@iens 1m X (04)

Fe:S; 088 cred» HaSO4 08¢ g@enc x3 (04)
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m m
FeoSs @0 ALS3 9853 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 jg100g > []
150 ' 208

“12
m, + x112=0.824 -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

=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 eCAGS.

(04)

(02)

(02)

(02)

(04)

(04)
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(iiii) es¢e00 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 @39c ve» N1 w» FerSz @9c oem» N2 eces eem®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® H2SO4 ®@9c ve» 3n1+ 3n2

D® Heso
3n,+3n,=0.018  —[2]
Niewe Ny oeor omoes [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 88ms 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

Mg, 3 M3, 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 qEcdn 0180 wovm @8z, Hios gegdbo/vwecio o & P, P, o0 P; 8 o8
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

® 1) ¢© B6&
M O Ty
988 \_/ (2) ;b

ol

o

@ [&E@Qamaam:l

32

8geos M Bdoaes SdEa

(i) M, oo M, o Sdowgen S0 8 nosis. (ceo Na,CO, Hdogms esnded SmdBae ece
»® emeli)
M — 08326 §woEw @85 NH3z Sdsocmes (02)
Ms — @d9E8 SwoEe @855 HNO3 Bdwocomrw (02)

(i) M, 80080 vemenm, 08 aubiged gl ©eesdne 8 ndxsim.

M1 — Fe Sedesacencs (02)
N2 Dogg® (02)
(i) M; 8 08> 8 R, R, o0 R, o 98c050¢ to@ims 28 egsim.
@@ R, 038 gwoes ecw ¢@50 858moned ece ¢ M| 8 Suind8; R, oz P, cahoBe
e wBm e M8 £ovdnd vdfn prdas)
Ri — emds/ 0@ awd (02)
R2 — wm® @@ ecise wued (eciue wem 0@ s e G or) Ced)/
80080 (02)
Rs — e od (02)
(iv) M, 8=088edf 0x38mdnes ece R; 8 mifco ogo no doedn 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; wgzmosio.

R4 — N2(g) (02)
R5 — H2(9) (02)

02 - S Bex® (e 8e® S8v)| g.em.e. (c.00g) Bwins - 2021 (2022) |4Dexss senids gres »e gad . n



https://pastpapers.wiki/

B o0 Be e¢eiline®sind Cwesn eCAGS.

(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:  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 a0 853@ 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) PI. P, o P, 8¢ gewldn et 285 eqzim (0188 womes’ ¢ty @B o gdmed senss
S0 §EDHOD).

P1 - 8g ecly D10z’ ©:800/ 98880 wb@simed Dxpwde @Sw wew/ wssy) 6w
comoen SBEescme. (01 x 2)

P2 — emie9i0 Bdmcmn/ »8ecis’ Sdwicorw/ eseICu® »U@simedE 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@sts - ggom s BdwcmedE KNO3 @
30070 ©E@53mede AGNO3 el ©:e8B8e® wadw 888¢ S80/018 adcws Bwed®
(01 x2)

(viii) I\r‘l2 FOEw gon gve cYHIOOEE vuyedsl 8 ¢ 8 vw:sd nisin. 8ed BExd AH, AS
00 AG gmendens’ cng eqmin.

B w@0D s . AH - @D
DGOE OPYE oD &8 ©d. AS &8 ©d. (01)

AS eaen 5@ —TAS + d. (01)
cEeamsion 918 D B0 temen ©8n 8ew - CRe BB ©es a8 am AG tevws
©. (01)
B0 B gueg CEHBODEE ngeds’ 8 ezned. (01)

10(a): cne 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 amB @S INDES. gD ®I 8D e
8w eEimed gwEmDs af) DO Hesr YWIR TS QYBWIed YHEDIDBE 8.

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

(iv) zone deeBn Q8med plim S oo (Dewiziocd g@ndd) sensl Bi.

PAN esecist ¢8308E »H8edd

PAN ewednss e@siesndE 8090

@0 ¢1® (DrFREB) G1EENEL

&80® (2o@®c ¢dc) (02 x 4)

(V) groom desoafie Q800E g8 O gldhin mecm G daln Hod acws DoED.

OH’ (0808058 CE g8 mesan), ROO (eveciss g5 mieatn),
R (e G8C g8 mesm), RO’ (21Gemis8 g§5n mresim), O (25848 g8 miedim),
NO (02 x 3)

(vi) etim@imed edend cOBE B¢l Dz ©boa Eozmdd. 8eE Dwm wbvns 885 gme
SemaBm GBmd ¢80 8 4B dce® tgwsl @dsis.

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.

eoiBe caK® ene ®
(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 & &
denadin oo 88s B Ba B Ace® B aewsl mdsis. (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): cxes 50

(c) vom vewsl gdm &S0idn A8 w 3y Dudn PEn Sdogm ¢Ds g ewigm PBED (OB
& vem® ed.

(i) 890098 CAVOE Edls doome g8m.

(10)
(ii) &0 Be CAY BE Sw8@ esdo wew wdn me oiB wceclooesd egim.
NH; ¢oencs (04)

(iii) 321008 Y B8 8 0B wgpn ¥ e B Soowivwsd ez’ ©0, & Fdm
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) edDmdm caboc '‘OcnmEd 808 8¢ nivlert enedyl enlews’ agunsd oosim.

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

(V) 2ComEd 86e® milece@md 518 860 wom ewgosizn ¢0s o ecod eacns’ oc=isn.

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

(vi) @y gbudn et Bdogmedt amem Oy o S50ec@s 918 ndon viB8 Qe OnE
e, (cas 508)

B8 oston g0 20 af) »I8.

SN IORIGE:S SRR Ola ko, RN . APERS
@38 9/ owb GehIE { . l (Any three) (03 x 3 =09)

10(c): cen 50

02 - s 20 cad NN ASHR BP@ 1S MH K doo aes oe amo oo

Past Papers Wiki - Download More Past Papers and Study Well!



https://pastpapers.wiki/
https://pastpapers.wiki/
https://pastpapers.wiki/
https://pastpapers.wiki/

