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stebeur ellemTdbEEREGID oML, SIIPEI®.

sfiliuramen LuaBss S wafldbaliLn om Lig.

el HSnsiied syl (Beien B SFed 2 105 SO Enam FIpEiG.

eftent. Smnelledl wEUSESSHSHY SOl Been sufleynbHeneneid Homenors eurdhasit e b
1 Gan_ &b 50 suenplsion sfemass gelbamrambsan (1),02),(3),(4),(5) aar Beovds i L
ellmismeflet Fflumer oisbag el QuIGSS0IeE aimiowdh OnibosBiHs. SiBmes GHGE
Pheh Bedshmsd SFOU-Gden ofapdsosapbe Smow ool hsialsd ysiemg (X)
{ B)Boumelr cpsotb HAL[Heb. ]
oo sy wigeld R 83141 K mor™

SeuErHByr iompiled N A 6.022 x 102 mol™

demddes wided A 6626 x 1074 J g

geflular Gaumid ¢ 3x10°ms™
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1. Fedougpd sapmesit 1mupd I mupd smas.

L signsasaens o gfehsUuBd Soeog STOULGD &5 QoL TdEln BOSImE!.

. fiu geeismasdt o shs Hloeomosalar S Swwe Gueysamend STl Gaameo.
anBmselt I Gemepid I Bevmepnd SriuB Qardimssmen atwmnfibs B oleheraalssr pamnBu
(1) aomul v yGmdedupd IEHBUL. meerbanTah BLeuT.

(2) wrded tHenrmigh spmu® 9 yGindeSupd syeu.
(3) wrdad demmmigd gCameatp GrsCur Gl syeu.
(4) Heverd Gumand sprul 19 LBradeduph syeuf.

(5) sl w yBprdeluyd irdberd NenmABD SyeuiF.

2. of ogelal admws s6Hs Conltiar n=3 2 | & Boaps Beoddgd Compsefar o WihsLl &
clewienl s ens
(1) 3 (2) 4 35 4 8 59

3. @asGsumm Sus [CZOi_ / (OZC“COZ )2_] B aeuissds o mewrer ufleyd st Lemolisee
alenitenfl G ang
(2 (2) 3 (3) 4 4 5 (5) 6

4. Ueieumib Gayemenuienr IUPAC Quuil erstian?

HOCH 2CH 2CH 2CCH 2NH "
(1) 5-hydroxy-2-oxo-1-pentanamine (2) 1-amino-5-hydroxy-Z-oxopentane
(3) 1-amino-5-hydroxy-2-pentanone (4) 5-hydroxy-1-amino-2-pentanone

(5) 5-amino-4-oxo-1-pentanol

5. eiledligsaeninseilsd 0s0 Guflu Ceumun® = elen apeosd @omgentt EeNRST6NIS.
(1) Be wbAle b (2) Beg wAle (3) Be_ibSie.b
4) BewColib (5) Ale wCe

s, 2l Unjbs
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6. HZNNO@@&:&:@@ o 6iien (SgliLs slimwi: H—N'—N*—0) 80 opsyed sgmibsmenwb

16.

11.

H

Fml (N armayd N? araseyid QUL LI Geltens)) st @oodgelr Gungds CadHgaeiisapb agangpb
(psmmiSi

N N?
{1y mraiapd FnlbLIS e (paBammemi QBexrremt
(2} abus son (pdhGamemi Fon (paBareni Beniremt
(3) s qpdBairend FlbLid Fon (BTt Een (ipdBasmend)
(4) mrepa AT Bamem SHen (1S BEsmemi
(5) mrsapsd Bam Hen (1pdBamend H6m  (1pHCapmen]

eslreugph saBpsened Custder Lbpius Seupren snbmy wiag)?
(1) GCueifelar ufieyd seolnfemd Nefeumpong ST_LULIGESGBEL

-0

(2 Guesrdafer eebeom sy STUS SignbSEHb sp2 &E0L LTSN (Befaneo.

(3} Gusiidelar smaBuisnnbh B Sl Smdbsenddlen Gul o esr 1Ty Heamsel B8y
Gupnorerhengd CaTeariBeisne.

(4) Queiifatsn aebeon C—C—C 1dmemiiyd Caramtimend C—C—H feneniig Catemmisemtd ¢y
Qupnorendensd  CnTaRBeiiene.

(5) Qusiideiiest ssbson magesdl ognbaend g8y pasdsd o eenar.

2 i Geuliuflansouisd TiCId(g) gl Speu waefd o Geuran (Mg() o et andstd yfibay Ti(s)
o Beviimdengu b MgCEz(l) souiib BUsdsinpg. TICH 4(g) Bt 0.95 kg Me(H) et 972 ge L&t grdsid
g Qelub@urg gpmprad Geevsil GubB srdaiuh (Ba seusmsoliLBGhaD Srdfhura’s GUTSaITs
Sienpdatu@n) Ti(s) 2 Bsunsd 2 efiingd otapd apapu

(ewaoys Hewfay TiCl 4 190 ¢ mol™; Mg=243g mol™; Ti = 48 g moi"l)

(D TiCl4 , 96 g spsih. (2) Mg, 96 g aai. (3) Mg, 48 g susb.
{4) TiCE 192 g sy, (5) Mg, 192 g symib.

Eeut FILL) eUTLEF FI060TLATL I6mET agautd P = p @6\) GIBGHImIEEEND; s P usig sunuslsr op jsHunb

M syeng eumujaiedr epsold Hewlley (g mol )g_w P syeim opdah (Pa)eb T aeng Qelibene
(K) 2_1b syesih. R a1 esogasit Jmol” K aailar, GFswaiunigs £ B S0
(1) kg m™ (2) g m> (3) g em™ @ g dm™ (5) kg em™
Befiaumid Bid SomyFerseiar H O o_siien._Miseons SLGHISDET Genpub ﬁm)‘%m&
0.01 MKCL, 0.1 MKCI, OIMHAC (HAC = siemniid  onfeop; M = mol dm™ )
(I HO > 0.1 M HAC > 0.1l M KCl > 001 M KCl
(2) 001 M KCl > 0.4 M HAC>01MKC >HO0
3y 001 MKCl > 01 MKC >01MHAC > HZO
4 0.1 M KCI > 00! MKCl > 01 M HAC > HZO
(5 0.1 M HAC > HZO > 001 M KCl > 0.1 M KUl

802,803, SOZ", SOﬁ“ ,SCIZ eeilanith @yamuen Genmisst Shss (S) oepeldr Odbardibaeeno
SFsfEed arflmaulsd upRGuUBHBULGEEUTS Ffumen alleL.
(1) SCI, < SO} <80, <SSO, < SOF

(2) SO, SOy <S80, < SOy <SC,

@3) SOy < SOf <SC, <SO, <SO,

@) sCl, < SOf <SO <8O, <8O,

(5) sCl, < 807 < 807 <8O, <8O,

A

"
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12.

13.

14.

15.

16.

17.

18,

1Netreupid afisnr Heflsd e1gy 25 °C @b 2 sfen @iy 1.775 mol dmy™ MgCE Bis somjeeled BQmndesDSHH
2 Wihg s %g)@ﬁn_m@& arsmaud gdlemal? Gelbalrmlameols Mg(OH) (B mﬁmsﬁr GLHEBSD
7.1 x 1072 mol® dm™ ag@m

(1) 4.0%107° mol dm™ (2) 2.0% 107 mol dm™ @) 1775 % 10" mol dm™
4 V7.1 x107% mol dm™ (5) 1.0x 107 mol dm™
Wesrsugptd sndbadh@er yser elsnsnbiuimms wng)?

COH

Wenswirer By NaOH
HO CH 20}{

- - -
(I) C02N3+ (2) C02N3+ (3) COZNH
NatQ™ f “CH O Na* Na'O” "CH,OH HO CHZO_Na'}
2
(@  GONa’ ORI
. ) + -
HO CHZOH Na O CH 2OH

Wedreumeusteumflsd sfliirer Snienm  ElehIBTeHIs.

H NF Bt 1 Tenemmi s Csmeumb NH @etr Nsmsemiiyd Garembdiamd Gufluig.

(2) 6?nLLiD 17 (osbe0m TA) Bsb &mm APREHIEE GUACWDD Mensusanst ~1 Gigm &1 +7 suengsb@ib
Genefibam Gaamen.

(3) oenp Ganupimeulsd) shassdla 1Nsand o gehurar B ol augeud @@gg‘]&m&
SHHBLTG1D.

@) erfugde (Guadhaf) oLiss oasde SiLjbIuleDd migils!.
(5) sumuy piemevutiec Gsufieatwm @GCamenrl B SiLLs elfowd SHatiFundeSamng.
\AesreRgamuiens  sevib Mn(s)]Mn“(aq)];Br (aq)‘BrZ(g)lPt(s) B Puw Oeetuss olows 227V

G ID. Bfg(g)]BF (aq) @ Hunnsd HMpHSH SipdSH 1.09V aysib. Mn**(a@)| Mn(s) @er Bhuws

HDHHD DPHHID
() =336V (2) -118V Gy 0539V 4 118 V (5) 336 V

&b @geug,gﬂem SyeiurmdesSet @ajuusum@mg) TEBOsD aeilwadasdier slgaﬁgudl IBBAPD penmpéu
45.00 kI mol™, 90.0 J K mol™! sy@iv. dreugden QargiBaneo

(1) 450 °C 2y 62.7 °C (3) 1000 °C 4) 1350 °C (5) 2270 °C

céﬂsﬁ =NCI upful Seuwpner Sabpl WNg?

(1) swfefovar HNO, (NaNO, /HCI) 216 0 - 5°C @0 présd Lfws Gouiape ot
CHN=NCI gt Grieomd.

2 C 6H5§ =NCl suona Kl o et grésn Ufibs swbLiuaifomaids smOaime.

3) C GH 5§EN Siwe @ Beodsdlysipngwisd STésh Lfiusomb.

(4 C6H5§ENC1_@@§I P Bid sopFme CalmordsgnGurar g Tfomswsmibs Gusdifmeard
SHHSDMDL.

5 C GHSI:IL =NCI g &1 eassHs0 IBamedsen ol Sidhad Lfibs Hins Cojmausamngd HEESHE.

H,S (&) eyog O,(g) evat gndsd ufipg ymel (H0(8) gaud SO () suud wndglyd

mﬂmm@un@m&eﬂw&gﬁ shdSme. I aefiwstie SiwdadHsond 250 °C Ggonb H S(g) Bar 4 dm’

apeg O (g)@am 10 dm’ 2 1 ir FNEHLD qﬁu;m(%ur@j wevenau e @gﬂﬁ&, HETGUETIEY
(H 6 dm - (2) 8 dn?’ (3) 10 dm’ 4y 12 dm’ 5) 14 dm’

fud. 4 gl urr'gaéa;
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19. @ GaupiiLwrdsiul L elepds LTdHrsHasiGsn A(g) Bamib D(g) Bengib ¢up Seavamen GouliLpfionso

20.

21.

22.

23.

T @b gSsinLg. Beadbaifmeuulesd A(g), D(g) audu BgetiGr &8p sylin Gelwn (poHEentng
sdbamsendCaiul LNflensiwiemt dammer.
2A(g) -~ B(g) + 3C(g); ofn wifel k1

D(g) — Blg) + 2C(g)

LGS SLe Qg ds SpdEDd P syog B sTedsend (pipiss amlLiifasuemLbs e
27 P sy wmiiwg. SeGauiBsmeouled Ag) Ber Ufenswem Gels Oam. da oisb (R sieng side
sumy] agedlumgib)

P 2
() 1.7 (i) @ 27k (-ﬁ) 3) 0.09% (ﬁﬁf)
2 2
@) 2.89% ( RT) 5) 7.29%, (R—’;)
@up Gogens Cofremey (X) syarg LGymber Beny (Br /H O) pintpdadapa. X g oCwrefuim@esy

CuCl e L& g mf;puu;smng, g,@,eu,@,‘}sﬁsma) X,g;_;,m@; @i  ondle KZCrO ST FEOIL T
ufiaflastuGbCurgl gm uFms Mnd sopFed CLBILIGSEWEE. X Qi1

(D OH 2 OH (3) OH
CH,CHCH C=C—-H CH,CCH,C=C--CH, CH,CHCH,CH=CHCH,
CH,
(4 CH, (5) OH
HOCH CHC=C—H CH,CHCH,CH,CH,CH,

aw 0.10 mol dm™ @uaeipan Grosiiemnflsods senyaensui i Ssimnfoodaar Gampuib o i s 0.10 mol

dm™ SHEPFMEOULD T BereusHeydelled Sevliugeiapaold pH syemgt 5.0 uEaeien @un SIMSH Sanras)

sunflésiu Gerengl. Bdosmhisn soysada 20.00 cm® gaupp 0.10 mol dm™ Guosiienfevss SNy F 6T

90.00 cm’ MU SHe0d@ibBumrgt 2 smiLTGh samyaeder pH Guimioreso

(1) 3.0 2 40 3) 45 4 55 (5) 60

LB cpsiiy IS SeRIFEOEMEMLLD Siihals.

P - g Guwsismbsod

Q - GQueremfesdangid oipei Camound o IieiEnd @ub Fwapsiifd Saysed

R - Gusienfeoddengid eup suall apsob@ergid Hunfindsdr swsugps Leiefulsh Sem danbd Hundins
HEOEME

apstbloun(y Sengoeub wimt GaBimevuled o8y senalamst morssin@asulsd P, Q, R gydlusubier

pH Guporenmisei  (penm@u

(1) ehenmuyb, SeReERdgib, WHDTLLTS (2) oflefd@b, LADWTLLTS, GHeDHLb.

(3) siFsflégn, wimorlL g, wimeriLag. (4) silefdsgn, wmorlerg, ogsfds.

(5) oPsfsed, ofsfben, RssgD.

HOCE,HCIOZ, HCIOS,HCI(}4 stefrgpnd Gennfallslr dGar oufisomiss LBEW SeuBTar FHm

N HCiOZ,HCIO3,HClO , sFuampied GGamfmens il o eten sugamimsit (pepCus Gmsmeomnb,
FlbUIBID, HTRIDS DL

(2) HOC, HClOz, HC}OS, HCIO@ speueupmied  GGemafefial gL HGwMM @ms\)g‘;m pemmp@isl
+1,+43, 45, +7 sy,

(3) @Gzt onfsomimele Sufso eualento HOC1<H8102< HCE03<HCIO ,, 616 GaupBASImE.

4) Bps 9aBsr oufanimen severamiond Gophaulsd @f @yl NeemBugud BmdGib.

5) Bbs @dGsn sufsokiser ssbeonsubfied @aphasursd gf OH sl Guognb BbEGID.

25°C @b @F sufe Bis sonsedd o isd 1.0 kg dm™ su@ib. Bssapseder pH Gugnorend 1.0
aaflea, oimer H Qopfiey ppm Ged
(1) 0.1 @1 (3) 100 4y 1000 (5) 10,000

o

[us. 5 mi urids
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25.

26.

27,

29.

30.

@lamei (0 ) ;mé Qemswin wisml he swefular @ 25.0 g wrdfluireis Wenswinar KI mé Qe
@7 g;[é]ﬁ\)&. soyaL el uflsfasinBalaneg. @g,g)rr&,&.g@m) @8sranTaIs O syseyd H O
aisad wiBpluGdama. alfeldsiudh ouesr 0.002 mol dm Na S O eﬁw}j&@mw @muﬁuu&
Qe nuGEas. GpemanLiet Na 5 O Ser seaueia] 25.0 cm® YD, suenﬂ wagfluiied o siien O
B Hemileys &g;sﬁg,w (G=16)

(1) 48 x 10° (2 64 x 100  (3) 96 x 10° (@ 10 x 107 (5) 32 x 107

NaCl(s) g5 swmfiusdefuw (formation) Guaie - Gamuy séardHed BLIPOUDNIS STEHEL LQEPD
Ueiraugheuarauiaiied wimg?

(1) Na'(aq)+Cl'taq) — NaCl(aq) ~ (2) Na(s) —> Na(g) 3) Cl(® — 20U
@ Clg) +e— CI'(g) (5) Na'(g)+ ClI'(g) — NaCl(s)

A(g) + B(g) — C(g) eaiamid poeionng snéssdlar gam 68 Ea sygib. o Gsoraswe M
Beaaed @HHissh 20S5GMSEUIBHAIBE. eas@aldaluGd sdadhdar obd eufiiuih #G6p
S Besireng). s

&S Susiidnm
B oandsid Gemfurs aexmpasandesd g aulurgnd sflumeng?
(1) Ea<}£€1 {2) Ea=E1+E2+EB-—AHi 3) Ea<EI,Ea<E2,Ea<33

@) Ea>E +E, (5) Ea>AH +E,

. e OpfedAdr sal L ifimawemLbs Hee)
90 Gusaiohdine = SfevHAET Gl L UILTfleDEUINL LIS SisT6Y
(e dema F) @be pH Quporagsinaifom.Buw o sien  GEmLTLmL evioenuis  tiefieumid  steiieueniyLy
STt Baleupg?

Log F logF LogF LogF iogF

N P N

of pit 9 Y “pH 9 pH OE/ pH
(1) 2) 3 4 (3

uedLGAumEsT Lmpit eeumd smbmiseflsd aflwrerg wng?

(1) eop@eomsll @@ FmlLB LSOLGIWIDTGID.

(2) GuiGeunelr @F @EMGH LOLGSLIIIEGD.

(3) Guamep @b CHICaI Gl LOUGHUNOTGLD.

(4 Bumens @noufigr Bdaieumd opodlsd (opfs@mh S60G) 4 STUd SigmeSeT o sfienar.

(5) guugdHunsst Goibs GEREH UOLGHLBIGmT 2 @iLrs@GbCurg  Afw ke G
apeoddapinel [HhsBASmeaT.

GEBoreLneyy st yfluns o Berdu amudser @ HaGifigulsmed GConsrssii @
@6 onss UTsHIsHen maubsiiu Geaerer. Be0snms wipT Ganubameuieib SiipdsHIaD
GuemimPdlama. Haeily SHpdsinn . Jeaef Cergdula dhad sé4), Qeliiaeienens,
ahAr] Sfusumied o aien wipnsms aptl Tanugaaape as sfuns efleuflbalams?
(1) omndaps, GepaaBs, GODIDI

2) oopdapg, Gonddps, afeNssapg)

(3) Gopdams, wipeudeome, siflafddamsg

4 @opdaps, siEslbddams, oiFsfsdasma

(5) siPasfsdama, oPsfsdaing, S esslEmas

e, grousomd. Log F

[Lib., 6.2 LTSS
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31.

32.

33,

34,

35.

31 G dab 40 ausgusien efambast geubeuamdah (a), (B), (0), (d) adiemnd Hraig Cofleass
SFUILI(BelieTienl.  SIeuBEHIST Gelip HOSHOTHH O0F oanee Goopullaa HpdSHoTaranat.
Fmsairer Baflensy / Qoflaysmend CaHibOHBEs.

(a), (b)) syPwer wonsAnd Hpdsoraamabumies (1) Ger Bz

(b),(c) syPwer wisAnd Fpssurarmaubiuaiss (2) et Sanbd

(0), (d) syfuwen wagHmd Spbsioranamanbiueisy (3) e Bgib

(d), (@) sySwsn wasbHnd Hnpsswrarmabwedss (4) Bt snb

Coup Gofoysela eemiBann Goquwrambis@ent Hpdswraamatusiey (5) Be1 ianb
2. 108 ol Ssrafled CanBssiL omlendssoasepssmoy almLmids GRlGs.

Cupemfil sPlepiden sGbeb

1) @ (3) 4) (5)

(@), (b) syBwen | (), (¢) eydlwen | (c), (d) epdlwien | (d), (a) eyl Geougy Cgfieymelien
LTSalyth Wt hENrD LOTGHEHTID DTG Slgib arei@emnt  BaiomenmisGemy
glipssionaiene | SmoHpionaena | Hpdsiorerena | Hpbsioraema HbHHLoTeNen6U

GLAlFe Embsmanuild ShHs DENSHmETUNDd Caredn. safi MBS Gougy epsoddapiEet Lm0

Ueemmd smbpsefisd sigy/eiewey sflumargy /aflumerens?

{a) H20 Syl FflwebLTer  Buishusemend ST BasinEl.

(3] H202 Bar Gangipleanso H,0 et Gangifleneoulopd o wiiibss.

(¢) @i onfe sa&dhHsd wrdHph Hzoz@fj UACuMmpE smelwrsd STHsb LfiuleomD.

{h st’ 802 SE Bremi@id smbdabk ampelsenisd srdsd flupd  oubBmeney 1WISSIFD
Qleniremi(BeTEon 6l

Lelteusd smBpysemed e1m)/eleney QECrrasmusiset LUBE sfwmeg) /Ffumaranen?

(@) asbeor gaGyrdbamusiisEnd Banaswimen 02@__1_66[ (pmmTss srded yfud Leluin@oBurg CO2
goupb Hz() squpb Shalsmen.

(b) ereveun  oebenaeiisEntd el Cougment Quipeisenlal Hrossh Lfbsl SiedamsameTsd
wdalflunb et Baemend, HmHalaine,

(c) 9w dmmsd oElsalsl Gargiflms o688 o) apadamBbrd Swlla o dien b SMMHETH
SEoBamaiier blardflameouiand o Wihss.

(d) saGyréaamusr egepb B NaOH o et grdabd yfleudebansv.

@f osbouing sidebd wipr GafuBasouiond SpsassSed suwiers pant GubpTsD,
(a) GanggHular QeuliLeysTEHamB (@eNBUILD. (b) QeieHuisr ahdyind siBsfdb.
(c) CargFulsr Ceulisysiienenn sifafldelh. () OorgdHular abAring wipwm cag.

2 _Gewras ouushisalel 516 sanjasiaegish@en HZS(g)g SRS ApeOD SisURLIEIESH efpLguId
Qaviged LBl eieurnie spoissiisd sigl/seman sfumarg/ gfiuirsrena?

{a) HZS(g) Bed spEsd GomEstuGLCUTEl Faoamulf ouwer bapley sifafisdsipg.

(b)) Gsulingfleneoany oflefdbed GowupbGuig: sdamul § swer Qople] GapAEng).

(c) sengaaE NaZS(S) m& Cafdeblurg sebhs HZS(aq) @air sal LNPeness  @enpdFEBE.

(d) wenyaaded pH Gupnoreand siafdamsulsd sl B o Qaflsy @ompEEDE.

Detaumatarsuinied s/ sremal GUEHIC LT 1N Hul B sndbad/ Hrdbsrrsst gyeb?
OH

(@) CH,C—H + HCN — CH,CHCN

(b CH,CH,OH + PCl, — CH,CHCI

{c) CHS('EHCi + NaQH —— CHS?HOH

CHS CH3
Cl
( —Y . cHCCH
(@) CH,GHCH, + Cl, (CCH,
CH CH3

{udk. 7t uIisS
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36.

37,

38,

39,

40,

auefitosdisog@led STURTEITL ML WiLh 2 Wi GBI jursLl Uigeumld  etdhambm/ e1SamBmISel
sfluivegy)/Fiumeiensm?

(&) o3 sLed Bier onfsudsasnw ofefiiugsd unsefiig CelsSmag.

(b)) &m Pigmeosefial susiiemipanuld @anESmE.

() oz wiwualedipha axmbd UV sditmm susfenowns o fighsaleimal.

() o3 onflen wanpdesl uelind Goudmudebenso.

3d-Gan@iny apsoshiser QEm juasl aeumd abambul/sbpse Ffimeoig/ sflunemens ?

(a) 3d-Qangin] aposhseieotBu Zn Bl SIFUW) Wpssomb siwemdss sb5 o ami[.

(b) Ngarer s&miLSH0 o eten (5, p-Garally) Gumbumenar aposhisafls Susiseal  Curesi
3d-Gzrginiar o .Goors suersst aligpiul sumy Mlamsowlemotient SifidraGe GLmSamen.
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..................................................................................................................

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

(vii) 25.0°C Ganiflensouigub 1.0atm sipdssHad B MX(s) soraghgs Siad sbfl wibpb
(AG) syeng —260kImol™! e sefdasiin.ig. Gudm safibaiulL Ceulisstehas
DIBBEMEI LWELBSS 250 °C §8n Bfldd MX(s) O soppmise shEHId wmmpd
(AS) mé zafds.

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

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

(viil) Gauripened oifsfdGbCUIgE MX(s) Bar saydine oiPafidehd SO Gempuh et Bl
afusidn? o g i bgs Sembismesd SHhs.

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

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

(100 yehrefmet)

BiusHse
AgEmenLpb
AUGEESD
SRANE

>
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Binszss)
4. (@) A,B sudu Boimeuseh Bresignad g8y apmdsmppd Ghfpd C;H O 2 e A,B aaw g
B Cojmeausend 2,4 OuonsHGmioacnsidford  Deboghasi / fauln)  ofipugesad =7
smddmpar. A,B syfuen GogGamsd sm shHsd NaBH, o 1 &1 CapGaprad sibsd Lfus
Gaiwinn L Gurg Gsiemen A Bedmms C doLdad i85 Gaueen Gsfoven B Gefmba D
S sdeamz. C gers ALO, e e GaiuorssiuGiburg E (CH, ), F(CH,j) esigub
B omdbsisen o e ndamer. E,F gfwue Qefps HSO, 26 CapGauprsd SThsbd
gflws Geinnuc @, Aol s slmeburmaise Biluglus Qe Curgl Gaymear E
@Smha G HoLdgd o065 Gamen Gsjaa F @iy H Amisdamsn. G o
andasierd GemSenatl CUTIHEDL &1 2 L ANgwts: @b Sawsisppaewawud Sohddns. Ha b
rdsTen Gongmean] GQUIKHEHL &1 6(h SeonEDBBarmmiLG HHAGBEUTSMID DIGI & L alguirs
hen_ @RI SAeeney.
(i) G, H gfwsuigfielt 11 snIOUILISENET 6UeDT .

G H
(i) A, C, E, F gfleupnielr SU 1 entoiLjHenstd cUenfD.

E F
D gang ALO, o1& GennordsiuGnuig obdsr 1 (CHp) dem_sheimma. I oueng)
Qenfibe H,SO, 2.1 grdsd yfué Qeinuin’@, Homrsgd aflemenurggast  BILLIGULE
GruuptBuray G Sl sdsimg:.
(iii) B, D, I syfueubafieln SLLNOLILIGEET Suen]f .

B D I
(iv) AgupbB b GaupuBss Bembsrsdisn@iiu b Gangemaienili / rdshme elaiflbs.

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

(50 ysiefiselr)
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Qwégufd?
a2z
by () dsveumsd sndas Ganflesfsd J, K, LM sudusuiial srLenoliyseems Sns. pro
O CHcod - cmce=cmger  H/HO H,/Pd
By AICL BaSO,/ guiGsnmsdei
{@rdmd 1) (Grdeb 1)
J K L

Qafibes H,S0
CHa_?:CHz m_g’jgi.l_i, M

CH, (snssb HI)

M

(i) LI, I g grdsiiseisd peQupib sreedhSlar suenseiil) 1Naeimid L 1gu1edeSihbe
C3fbOSBHSH SHpSIS.

SEEBILLS SiLed,  SEHHALLO Hrgfuid,
BsHIRBTLLS smiLed, GeodhdgampmiLi IysulB,  Bosed

S1smn I 1
srdeb I @ e, N
srasd I 1 e,

(i) oybdsiaendod HBr @ioilon 8w o den sgréssdear Quimiiapsns ubfiu 21081 Spfean
LUWSINGSSS srdsd W e Gurfiapsnmentd, Sins.

{50 ysfefiasin)

W % [uds, 9 i urfds

ot
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(20 Wuﬂw Lim_g&i 1 _ib/New Syllabus

2 B ocorbioeEand @ gum Bwe scotectaan)
Dmendgart: Dachenalr oflamid  Foaenssdin
a8, B Lanka Depurtment gsgipns. Sri Lanka Depastment of Examinations, $13 Lanka

P PRl e o[ 1. e EiiAg ﬁgﬁgﬁiﬁﬁ%%ﬁﬁ?@%ﬁﬁ%ﬁﬁf}.iﬁg s
adnwm oty owdn on (cwd eug) Swweam, 2019 geoniedy
soalll Guigs SytErl ussly (e wi sni ufies, 2019 gasip

General Certificate of Education (Adv. Level) Examination, August 2019

e Do

Chemistry 4
Y

) aoBaah @ oy Baw agods
{ L P R A G e L

-

-1 -1
# oy  eumy) wrded R = 8314 ] K2 mol .
# swusnsyr  wifel N, = 6022 x 107 mol

ugs B — sy
@remif slenSaEnhG WISHND ol aqgms. gubareg silamrelen ofen s@b 150 ysielissi aipd suphisllBn.

5. (@) gnfeo Gueaiapso B (0.15 mol dmé) @nep HCl (0.10 mol dm_g) Bnefa B o sieT G
Bundin) &Gy elauflssiul Geiomony @F 2 &b sSrigmul UuskiGsHs CwpblersisniucL gl

HCl sengosd (25.00 cm’) puading e@mauls oabssiud, o) oemeloud LusuGhs
Gusiapsod B, Bsfdasuulig. 25 °C @0 GQudiapsossia smULtdflos wrfed K sy
1.00 x 10”° mol dm™ b, esveorts LfGFrEmaaend 25 °C @6 GauniiulL e,

() apsoid B m& Gojlusbe waay puding eEmeulsd o sisn oulos  somysedst pH
GUpoTaISMnGs Hemfldbs. 5

(i) B @1 semgaedsn 10.00 cm” mé Csiss deiay Hunfing ghmeulsy o sier soyseads pH
QupTsNSnSS Salds. Hundiys GEmauls o 6Tn HmisFd QU SIEGDH SOFFINSHE
Qawpu@on? o 1og el enwt sllsid g,

(iil) Fweipis Ushalenws s ashes Comeurer Gipsiped oenfFads &S?TE)JGHSDB}J&B BHeflbE.

(iv) sweuenli Lsitefleni SimLBe eiony Gusiiapsosder BaiCmrm 10.00 cm™ seassersy [Hundiis
GEmalsh Gafésnul gL Hudiys @Bmaulsh o sier samyrede pH Qupiotaigmagd sellbes.

(v) GuBed (iv) @i Hent 55 SDIoL @M SHTEGH SeagForss CeuBuGT? 2 wg el o
sllsrd .

(vi) BissiuiGn Gusiapsd sengaedlel sereusnsylel BUIALG @Bmeauuish 2. sien weveneuifsi pH
GuporeTy wigh eshHme (Buifing sysmstul) grb LGLLIGD ULGED SILBS. JFHbEmeni
QufEs. y- o s g pH supb x-oiFa 1651 CojdariuBhn Gisipad HmjFels samaiermeanib
Gfldbe. Fosel Uelow owkierarss Gids. [Fpsugi usiafuled pH Gupnorengengd
menfldHed  sEATUTTEELLefsbemsy. ]

(75 vsiaflsen)
(b) gF Beorfud semysma o e ibgn C, D seignd seliupieien Sremmemsmi LB a0
Heitsumnd @ UNCsrsamaisEnd 9 wipr Gerliifnsoulsd GEuiiily e
ufiSersemem 1 . C, D s fui Syouisselt g Qe ordbaini L slenpdHs LITGATSHHE0 LGSHIILGE
Fioflensvsmil  SieoLul el OulLer. QHIGE  FwReneoulisy Bmd@neuTEl  Slyeu
swpmgulsd (L) C, D agyflwaupiieh cped  ediersnsi wsnpGuw 0.3 , 0.7 siem
4 .

omsTafbalul L. IHISHa Cwrdhs ieéen 2.70x 10 Pa oy BmhHEH-
ufiGsrgemer I : C, D myalweupsien  GeoshBoup  Sisneymenenil vweuBH A @ruflGansmemen
el Lg). FoBmen gihulL. (Sewy fya ssgoguish (L) C,D o snbiedt
aped Neitemmiissit (peomBui 0.6 , 0.4 ster Seugraldbsiiun Le. WiGbHTHee onds

spdsn 240 x 10° Pa o5 Bobss! . _

(1) el swgoguis C @ ugHuipssd (Pe), iHsi Brbueonell SiphsiD (PC), SIgGen Flrsy
Seubmsulss  apsd  leend (X) afunppddaoL B o st GEm oy @i Fwodunt®
UigEUHBD HHE. _ o
@aowaur@ Qusnds Gysruameluelsd Qurgeuisl LWSTLESHIVGD 9B el gilemu
afssmysame. HeuslAuler Cluwsny s,

(i) C, D sysusupien Hpbusviel Siupbmhismans Seildbe. ‘ - '

(iil) ufGsrmman | @er susl supos (V) B C, D ayfueuiilen apsd Nestismend Seuilds.

(iv) ufGsrmenan [T Behr el sudbms (V) 8o C, D syfusumie aped Teamissnend Hemfibd.

(V) wrpr Gamiugseouied auempuiiiiiL. @I SiPHs - SO SimiGhend sufiLL e Qwﬁ;@@&;gp
& uftsrgmeseiargib Hyel, el angmmosar (L, Ly, Vi, Vi) SIEDDLIBEDETULID
o_fil) SpESHGMAULD S GE. (75 uphrefasin)

[ué. 10 @t waj&Es
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)

(©)

6. (@) 9w Cosgens smemylumgud (org-1) Bow (ag) o&CpreLIam SH0bsTE <185 Gosmst e @f

-

FysudenGd CeTGHmi o _aiilibgdsdmen. Gaupemsy T o org-1 @i Suns@idan G X Ser

(X]
upbURIGETS LUBELGE Gammh K = [X}‘“g"i = 4.0 sy@ib.
aq

org-1 @eir 100.00 cm3 supb miflesr 100.00 cm’ muph Qeremi gm Oergasiu st X Ger 0.50 mol
SarésaiilL gl Oe16d) Cautusloman T @ suPaamus oL el iul Lg.

(i) org-1 @sv X @it GQoflamend senilbes,

(i) Bied X @er Conflemsud wenilds. (20 ustrefiaen)

Caemen Y eysuigy 17 oicudhensuled 11hAND Sajwhsssg. B Submsuis X o b Y o b sreasn
Lfihat 4 g o e nabgdlsimer. Y, Z syduter Smbse org-1 @peb BmnseamGu X @ uribusnsoll
urAluglebemso.

org-1 goupd pejuid QareliL @ ATaubmssd OHTGHE GsiLy swrflesiu L g oimar ey X
et LG SiEeTeyEsT @hS FINSMBH Corgdssisy LrbumeLwE CEiuinn. G, G Hssh
FioRameenitt Sl el Ol L 6. @bs Aradass Osigdselcdr B owudamsuyea Y Crfssin L.
Heiey X @b Y @bollorby B ossbomsuls poLbuph siéssfa Osmn.éds  ofsbd
SNl Le. Gemiufeoe T Bsd pe.Gupp GuufBsrsmeasales  Gummsh S Lasnamulsy
S (Beitemen.

B55  |org-1 gar| 2006% X G e s i
ufBsTHenen 8 ; j ; ;
d 5 HEACUGTSY | LEHAIEIR)- @ Gorgg | Y Ba Gunss AT A I 3 S T
ST60 3 ] S -3 -1
{em’) (em’) (mol) (mol) {mol dm ~ s )}
&
1 100.00 100.00 0.05 0.02 2.00x 10
-5
2 100.00 100.00 0.10 0.04 1.60 x 10
wd}
3 50.00 50.00 0.25 0.02 400 x 10

X, Y gdua cisss srbs aflossss opopdu m, n syEh. Caiudme T B s1é6e ols
el k su@b.
() B oeugmsulse X, Y aflwepier Qefeymst gpeom@ui [X] , Y] aend sriudgminls,
aq aq
SThEHEBGI eihd Coimeramu {X}aq, [Y]aq m, B, k efwsuppilsit saiifsd s1epgass.

(ii) geueury wfiGsrsmensmuieond B Seudensulsd X Ge QenLdss Qomfamads Hafbs.

(i) goulloumey LfiBFnsameuiad B owusomsuls Y B Oen &5f Qsfans sailds.

(v) X, Y adwa giissn wopbu srés saflmesst m, n ydusubons soflss.

(v) sreaasdlsd o wielfanuh  senfids.

(vi) Guwle syOuL UNS B GESHME LUSUBSHS Sids cisddd o QenluBemeoule
silensnementl uflFellimbers g LABFTSHemear LB L BeiengL
sies alnhdla g Ceuliipemaoulsr efsnsnsnan ufFalinmhe Bal @F o abs UfCFrsHememun?

2..10&% eflsnl.6mL el eidgas.
(105 ysirefiaeir)

Camerds GemplLnel org-2 2 1b KHd GHbmrcLrdm saodsrs o165 Couemen @f AraubHmssh
OsrgHmu o it 1bgaspear. org-2 @st 100,00 cm o.b Bflen 100.00cm 2.4b o1 BIED @5
Gargduer X (0.20 mol) 8sjdatiil G Qanimes T G sl Deniig el L S
sipa Deiten Y (0.01 mol) syengy 51 smubogu.d Bsissinn @, sibehaea Corlds
el ondaiul g, org-2 8 Y amysudistensn. X B Y Bhefen. B BF Sisnsmsulsd
Bl QUpIE SressSd Gan.és afsb 640 x 10 mol dm s e ST LG,

X1,
org-2 @b Erdseiam G X @6 LTbLeEETe LR GH GRHh {X;‘“gz ek Hellds.
aq

[X1,q.0 s O1g-2 Siugompulsd X Qe Guonmei.

(25 ushefleeir)

fués. 11 @m0 unfds
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7. (@) 2. Beonasr M @ar #1j oigms  Safaomas BT UL GulpihiEseD
HFMUGD @& = @mefied &rl ool Getsn
SUEREBENOUL]  LLSTUBSSOUL LS. S I1DFDT Oa
gUuLdmsl uweauGsel 10 pldie g alng
Wediugugd  Qaunudinn’Lgl. @BBBE  efFfsd 0} O
s A @& &8ss sefey 3175 mg Cuest s | < S=—M
. @ared odefsHnsen o085 G men B0 A > oot B
B @at &8zmmyea Hexflay 147.60 mg Beonso %
2fENEHGEsS. (Heokisst AGeud B Beaub Bfer 65 CuSO, 1y M,(SO,),
el el GLpegishense siend LmTeis.)
M A,B o somss galarsmgn oBam swyb s8sinaLup (D,0,0,® ghw aais-
sfléll FirfIfsd) SemiiEredis. _
(i) geuGourgy seoiNeud @euGenray Hsisurulend Beo CUpD SiFd SNGHEHMS TIHDHIE.
(it} Heiigtnisd LweLBSheinn L winr QUL GHo5E Soflbs.
Gv) 2 Geomeid M @& orf oemd Senflsmoud Hobes. (75 ysieflassein)

B O AB,Casdua Gmaniis Cojameusai@d. sebube @ aaipass Cabdly sailehd o ai.
eeulenre Caemenulgnd Semsmulssdsn Brend amssdr o Gars S & Geneshaisiene.
Coismeusatlell gpOBRDNE GhArRss (eufsnsulsoys):

NiCLH,N,, NiL,H [N,O,, NiCl, H, N;O,.
Beyemeuamslelr Bis sayesomst Pb(CH,CO0)(aq) 2 16 uflafldsiul GUrg Bl &
aeGTeEflLGeT S8l Sl Heeren.

Gaijemeu Pbh(CH,COO},(aq)

A GoubBilsh @ampupd G Osuaisnln efipLigsy

B afipLigey Esbensn _
C Geupipfled EswIUD @ Wwehasil B efipLigey

1. A, B, C sdwsuppiet sULepolSamend HHE.

I, Pb(CH,CO0),(aq) 2160t Gofensudsil LiflafbaliiL GG Sl efpLigeysails Gamuend
GHHRHEDST  SHIDHISE.

(@i : Semeemungd Corsemenl GuImssTuld GIILIGS.)

I, GuoBe @it Gojmeamelst 2 Goorsd SN G SEOERIUITES  SIOHLIGT/ DI
SEHBSI0, Dibd SANUGEST GoIOITdAmBUD Blemistatighers SIFTuens Cangmetl
eimb  oensralii e G THae.

(@B : B soh Consmeanss @ng eiliiuL g CaTsHeenurs
BOHHOTHIE.)

(i) em Sratisd o Gensh Mayws Bf am.ahdlsd g BnF Adseowss Py o i 1&GESmSI.
SIHBGL  GUTHIF  GHSTD {M(HZO)D]M 2 0B oim S8 HIUUL Gl STbHRIEBEHHEG

2 L LUBEamH. N, P
By / \aarmsg HCI
Q R

(uFsns Bim efpLigsy) (inghFelt RpQpsitsn  HenTF6)
Wemmuirer NH,

{sHD B Sﬁg}(y)sﬁm HEDIFD)
I o Goorsp M Qemsraie. dbssowss P@sv o sien M Qo1 @LAGUBD Ansomitids HHib.
1. Aessows P @eb o oisn M B Seosdlys Sensuiuenolisnudh Hins.
HI. n,m adfwempfie Cupuoreihisansts HlHs.
V. P@esr CGasdlly saiindhamsd S5
V. Q, R, § quifusubifien S eniolLlEmeid HHS.
Vi. B, R, S gfu Asscwsiseisn [UPAC Guuijsemend SHe. (75 yehefaei)

o

{ud. 12 e LMf&s
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ugsdl C — si@or
(BB femdsoenh wisArh olon. aupsie. (Gaubarg olanaben 150 yshelss oimbd anprsiuGh)

- (@ @by Gopen syplsei Gurgsnis CHCO,CH, mupd tliguiedsd  Griu Gesnouiens  wordain
Cargemeit Gurgeissmaad uusiBss, g (7) 8he Swhurs ugepopselsd daumd
Grfemsuenuy aifimismb OETelnTbrend: sl Bs.

CH,C=CHC_H, Gonrgamenls Qurgmersatslr  ULIiQuish
PCL,, Mglo_eof mal, H+/H20, LiAlH,, Qsips H,S0,
(60 yeireflesei)

(b) Medteugpth wHmeLsell eubleureiisnmub apeiigibe (3) CoBuLrg vigupmBEmen LwsLGHS smemb
PeomBaubmell st .G

CH,CH,

(i)

{60 ysieflassit)
(c) Ushisumd sTHs0 Bedi® slensnQunmelismsts ShHEdss.

C,H.0”
CH,CH,CH,Br ... 2 3

(i) @Bewelip elemsnGumeTmeNaNBID B LMD BT 6I(DEHIS.
(i) By eflemsnblmpshsmeny 2 e réGoush@iu Cuidepopssen sigpas. (30 Usiefsel)

. (@) semgssd X @ed mreii@ 2. Grorsd shpusiss o fd s, BEaMmusismsT GBI LG HE!
Heirsuqpth BFrmemanse HleomGaudpln L.

Gonmemen ST

@ Xas g Mu ugsupss mener HCL Gsjssin.g. | shpugsy Bisdams

o Buwlw D @ HoLsgd saysFal@nirs H,S

Giifsema QEsied ef (I L s @k aoemw Bp apugey  (P)

P, apaly GapréstulLg. H,S ¢ Seeasbsrs
@ | sugfyoud Osradim svendsLn 6, GefifFAumssiul @, | oo ufms BHip shpuge  (P,)
NH,Cl /NH,OH 8sjdaminn L gi.

P, ogaly Gaprssnul®, apdfusHam.ns H,S
sufsemed Fsoso e L LgI

S Glovewiienflns eMpLigey  (Py)

P, eomgar g Gaprésiulrg HS i Béeausnsrs
® | augsgend Cordis meabsil (, ealisdurssinn @ | oo Coeteln afipugey (P

(NH,),CO, Gsjyémin L g.
P.P,, P, P, o elipugeisensei eoumbd Grmgamasst SenpGeubmiii L e,
sifibLigey Bonmanes SISUHTALIL]
P, %.wgz -Gmuumrrfm marer HNO, @6\? B N Ty ———
P, smysann. @, sgfihbs NH,OH doswrss .
N (semyasy 1)
Cassinn L g
* Pyo i an spgren NaOH iBmewnss Cojssii (| @ Wwebasr Bpupsicn smamyasd
Hedeny H,0, GaTdsinici g ( mempFsd 2)
P, * segaed 22 16 gener H,S50, GrisslinLgl. | @ Geboghas Bpepsien &myasd
( semyasd 3)
* P, g gere HCL @b sogsbsinin (., mers | gm Cauoiadp sfipuge (P)
P NaOH uglitnguirsd Baifbaslil L gt
| * merer NaOH gé Gojdoed Garijpbe| Psomyin gn BHobn smpsmed
Bl GLibmE) Bhpo!. (EmyFsD 4)
P P, awmg Oefibes HCl @ sopsstul(,| oo behslgd Hanus semmso
4 Fouremend GHrsHmaisG 2. LUBSHIILS),

[Ld. 13 0 unyss
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(i) sompser X @ o sisn preg o Coonskd sHmUIsismen B HILT6s. (STGRIHEST Sieufnss.)
(i) PP, PP, P ondlu efipugepsenenuyd 1,2,3, 4 sl sayesdassiel BIBrisens g snyemmonsi
Syanuss GieTHHEEHLED BSOS,
(@Y : Gremuams GHSIREmeT IS 60DG5IS.)
(75 jshafimel)

&) & wrdf Y B SO%’, SO?{, NO; erciigond oemwishisen o mdlusisner. B 1wreflufsd o migb
SIEAULIIHEET HeTeudlapenmuiats Lglunie) Goisusiel Nesuihid B (penpsel Henpeahmin L e,

pemLpenp 1

wradfl Y @er 25.00 cme et Beswinen @ msre  BaCl, s sodsld  Gurei(
Gopssil Lg.  sipaniseny o e adlw  efipugep et &mIF  Wwempsien  @@p ety Gogubd
Qeuefle CiLmesd BHE@GD aenfded sodsisd et gperer HC Homawrss Gajbsini L g,
sarsd 10 ifLhmsendg oL Oul@  sipslLiulLE.  efipuge)  sMUFS  enghs  Biflsined
st G, o  wipts  SHalle dorsed  ampseid 105 °C @ o sae@is
o _eofdsin L&, ehpugelss Hefley 0174 g o Sobss. Horss  agdred  Cosods
UGLLITLeGESTE  speudbsll L gl (GaLiapsn 3 gl unféss.)

L. (peny 2
wighft 'Y @enr 25.00 e et Wemanns gmanen H,50, 2.1b suflsowrdsau 5% K10, stoyssdsepn

GErbai e wrlQuUTmmend ST guimst LwsiuGss, oo 0.020 mol dm Nazs O, &»smg&gm_sm
PelssiuBh I, qeg o Lengurs  Hundingg  Qelwinli g,  owerBhBuw Ng,5,0; &

sameusnsy  20.00 em’ a5 Bobss. (@hbe(psnmulsh S(}g" DU susiDaRILsudhBIH
GauefBumrosh  Feolumm SIS (S()i‘) a5 ULACuBBLUGSamer  oend  Glasreiis.)

BOLUPB 3

Be.gpenp 1 BB S s engdyaugams monen NaOH o 16t pBflensouliss, IS e 0msuns
Al greptd maren NaOH 2 b GsjsaiulLar. &Hopssd Ooutnnorssinn @, ef@eldsiun sy
@m 0.11 mol dm_3 HCl senpaelen @i 20.00 em’ aameuealfE®  Sensuflapsopuns  Signiuin G5
ST&EbUwg Qe Lg. SIESD  LyemesL bSmn  UTHFFrusbai & G&n@&a&.uuLL@

Qeueflef i L eumieyi eyl srésd  Ufhs Oeeny  suhbPulpsden HC gm 0.10 mol dm NaOH
sy Feon &t Qwensulm  GFbwoehasnead asrrugmrrasu uweuBsh ), Sl F G}EUJUJUULL@

Bxemeuiii L. NaOH @en  semeusnsy 10.00 om o6 DmbHHS.
(i) penqpapssit 1,2,3 suduaiinfsd BenL.OUDID HTHsABEHGHETE FID6ILIBHEN DL/ SHLISTEORITE
FIOETLITHEMET  6T(DSHISB.
(i) B wigf Y Gev SO%‘ , SOi‘ , NOS sysduieumnien Gapfisyseneng (mol dm_3) Siefles.
(Ba= 137, $=32; O=16)
(iil) meni_gpsompasst 2, 3 syfweupriss Hudinseflsh oensTallbsssds HE WIHBHMES HHS.
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