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*- qcObEoc OqOd €oeJcoc qro.
tF o@@ gdzr opcs Bg 09 AztJ gdra oO.
X- 6c0E O gdzrOgO B€edr coooa'Jzr.
*- ooreo codg @Oo@ 9o oCg oo9rro6.
*- 6,n}:ld erpoc{ Eco@t:l e$dczlocJ @o0 Ooo gooo @conlz::.
*- 6,dord ogocd BQeee Q qrA qoand 6,ooqd ee16E@@d O EceOzrJa.
* 1 Ao 50 ond dd dd gdarro (I),(2),(3),(4),(5) oz:: B@pd1o@rrJ SOcOesd goOd o.€oo€D

@od EgAd orlCdc ooar, dcs GdoO og€d @oco gdoOo 6oogd o6e 6666d (X) o6rq €dOdo.

cecUOp ocg Eceno R
glOocOodC Eorlor No
eSglzrldod Ec,:r'rc,r h
gcogCzoocf goOcoo c

= 8.314J K-r mol-r

= 6.022x 104mol-l

= 6.626x 10-34 J s

= 3xl08ms1

1. oorl qldoozl I eseo II gzoco cegzo:r'3r1.

I. od@cgg @EnI gOooCedcs zodar ooC Do@COzro zodar codEc.: doOczr}O@zoddco E q1n.
II. 4Oc qoq ggg ndslO ceOod Q od.co 6deo ooulg@ zod8.

o@@ I eoo II gzocoO@a3 oqg gOa Ocq 9Q6erd zog 8qr:ccqc:a} oqoq:rc B@oO@uJ,

(1) gE 6 o@Cd@ ceeo s1@Oo q8:rJdo8zrJ
(2) @1aJd e9sczrJd ceo gE 6 o@Ccd@

(3) @1dcd e$gczrld coo gbz::dO dqbo'O
(4) Asl€J oaCb coao gE 6 o@Cd@

(5) gE 6 o@Ccd@ eeo @1dd eSscuid

2. od@cggOzo gOczr doOcuJO@ eo6cx tr. = 3 eoc qc@o 6,o6@ OrogdogJo go6f eeoO>cO O€od,
(1) 3 (2) 4 (3) s (4) 8 (s) e

3. odeoo6fo qcs?trc3 lCrol- l1o2C-CO)t-l u qlQo o1E eddc8 eo@ggdo ogo co62tr opoc$,L - - -' J

(1) 2 (2) 3 (3) 4 (4) s (s) 6

(1) 5-hydroxy-2-oxo-1-pentanamine (2) 1-amino-5-hydroxy-2-oxopentane
(3) 1-amino-5-hydroxy-2-pentanone (4) 5-hydroxy-1-amino-2-pentanone
(5) 5-amino-4-oxo-1-pentanol

5. SqgrJ eoo.6r:rcoO 016@ oOaeod q.E gegor g@eca eogrrrcoaJrr:.
(1) B eeeo Al (2) Be eoo Al (3) B oeo Si (4) B oeo C (5) Al ceo C

4. eron qdOc g1E C zr:c@cs 4Od q?

H,NH,

[oeom 8Qo Oedo.
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t
6. H2NNO Egoo (cor8Ce : u-Nr-N2-o ) or8edai od@cq! oqzo goo (Nl eoeo N2 o6ce o6fo6! zod

g1tr.) gogdoQCa: go5! drc@6cs coeo eoroco B@oO@zrJ Opocd,

NI N2

(1) O4cdor@o Bd@Oczocd ra@ce $ozoCcczocd ozoC.&c.3

(2) Bd@Oczocd rlr@cs $ozoCoczocd ra@c.r $ozoC6,clslc6 oroC-&o

(3) n@o $ozoCocrocd Bd@Oczocd r:l@ce SozoC<mczocd zl@cs SozoC,e6czocd

(4) O4edo@o Bd@Oczocd ozoC&co o@ct @ozoCoczocd

(5) or2do@cs oroC&cs n@ce $ozoC.oczocd tl@co $ozoC<Eczocd

7. ooril gldoo?r g?Dc@ gpodu} oOuJEaJ 8@aqo OrdQ gzococs zBOd q?

(1) oOrrJEaJS eo@ggdra $g@ eaoo Q grA gczocdorO oer:rlop eroO.

O + O
(2) oO:rJEzrJE zocOu'J od@cgg oo@ sp2 Qg@zodoce E q.rl.
(3) oOaJEuJE Oa1@ zocO:r3 od@cgg oqzod god OalOo: Qo Ozo@ gcoord oE.
(4) oarrJ€a38 Sced C-C-C eoc C-C-H OzrJOa ozoCoogo OzoO good q1o.
(5) oO:rJEzrJS oBQdzrJ od@cg! 8.sCe @ Ozs@ tlec3zD BEO8.

(Ug(D) eo@co g6Soc zod Ti(s) ogCeocs eeeo MgClr(l)
E6@O €oteg OO, eo@gbooceaS OloOzr gEsozocs
O) €oq Ti(s) ogCeoce cez,%- g@c6 B€oO€zrJ Oeooi,
mol-l;Ti=48gmol-l)

g. er6g5.o ocg ce6zod.6o, P = p# gczocdocsrr} qld8ce ao1zo. o@E P csg ocgooE eozrdoo q,

MuZ ocgoO og€^ edzozrJocs (gmol-t) q,Pcs€ Soaco (Pa)oc lceg 6,dorJoce (K)q oO. RB egzozo

J mol-l K l^zr@, 
te6zod,oocsE P E eJzozo Eo ge Oploal,

(t) r.g .-1 e) e ^t ^(4) g dm-' (5) kg cm-'

(1) TiClocseo 96 g

(4) TiCloaa 192 g

(2) Me eoo 96 g

(5) Mg aa 192 g

(3) Mg coo 48 g

(3) g cm-3

10. oon ceqoal d@o gcOocozt38 H2O Q Eleg O csu'Jzrccrzobco q@o B@oOg Ogoc$,

0.01MKCl, 0.1MKCl, 0.1MHAC; (o@E HAC - q18OzJ qOeca; M = mol dmr)
(1) Hro > 0.1 M HAC > 0.1 M KCI > O.O1 M KCI
(2) 0.01 M KCI > 0.1 M HAC > 0.1 M KCI t HrO
(3) 0.01 M KCI > 0.1 M KCI > 0.1 M HAC > H2O

(4) 0.1 M KCI > 0.01 M KCI > 0.1 M HAC > H2O

(5) 0.1 M HAC t H,O > 0.01 M KCI > 0.1 M KCI

11. SO2,SO3, SO3-,SOl-ceo SClroa dcocceEzo Eo6Je, ee6fob od@cqgo8 (S) ESDd eea,oraco O.AOo

8@oOgo €orzDEEO Eo(dq Eg7qd OAod,

(1) SCl2 . SO3- . SO, . SO, . SO?-

(2) So,

(3) so3- .
(4) Scl2 . so3-

(s) scl2 . so?- . so3-

so?-

so?-

. SO,

< scl2

. so?-

. so3- < scl2

SO, . SO,

SO, . SO,

SO, . SO,

[edoc6 8Qo Oedo.



12. etettl €oqetnJ 4@zr 8@46, 25"C E q.E L775 mol dm-3 MgCl zd}o gcoocozo ololEce eo18

6,o6@ oSoQcdeeSo cocalgocs goc oq8 q? o@@ 6,dodoocJ Q Mg(oH).8 gcornc q&racr
7 .l x Io-r2 mol3 dm-e oa.
(1) 4.0x 10{ mol dm-3 (2) 2.0x 10{ mol dm-3 (3) r.775x10-r2mol dm-3

(4) Jii x 10{ mol dm-3 (5) 1.0x 10{ mol dm-3

13. oaoor qdOc g1E gESo:coO gOcrn Ogco 4@d q?

1A'
FotH
\ o15gd d@o NaOH

14. ereoo gdooa doc8zrJ Aotdq grDccoc3 ogarcozdzl.
(1) NF, Oe OaJOrl> ozoCoo NH, Oe OzrJOzr ozoCooo OOc Eocg oO.

(2) 17 oo> zoc.edOocJ (ooC 7A) 9egOD, @d8zods qoeddc -1 €O +7 qdoc oern3g@ zod8.

(3) zoc@d 6,dodOoc$ Q ce6fobog OOctrJ @ ddc8 Ogd18 gczocdc,r dzoczrE eegloU oO.

(4) @EdzrJO6 csodOo QoOnlEOg toardocso OOc 016 o.
(5) OcgOo gOcdOcoO Q g6@Eo@ dogCdSO qdOzo Ecs@or oedrl zod8.

15. tvtnls;lun2.taq{lnr-1aqlln.r(S)ln(s) EqgriSdeecoEzo ozoieoq:8 eo@era Eqgn}oc@zo asa 2.27V oo.

nrr(s)lnr-1aq; E es@@t'j odSeod<r Soocs 1.09v oa. Mn2*(aq)lUn(s)a cs@@o @dSodcr Sooce
Oe".J,
(1) -3.36 v (2) -1.18 V (3) O.se V (4) 1.18 V (s) 3.36 V

16. gocero ocd8zod.6oc$ dzr&iri6f8 oOaee oc ocd8zodoocC duJoQcB oOa:ee B€oo€,zr} 45.00 kJ mol-l eo,

90.0 JK-l mol-l oO. gooce8 t:)oeicozDco oe.oi,
(1) 45.0 "C (2) 62.7 "C (3) 100.0.C (4) 135.0 "C (5) 227.0 "C

17. CuHrN:NCl B@aqo Or6Qgzscoc: zBOd q?

(1) qiE€?tJ, HNO2 (NaNOrTHCl) ee@o 0 - 5 "C Q gA$csc zod8o@u} CuHrli=NCl sOc on o1zo.

(2) CoHrN:NCl ,Kleo@o gE$csc zod qooOcoa?tJ8?rJ gOc oq8.

(3) C6Hsti:N qceaxeO gogdoQCo8gcsd ogco $oc zog aol8 o.
+

(4) CuHrN:NCl I d€cs gcOood dd zog 8O dcs Eooidzro: E oOzrJEaJ gOc oq8.

(5) C6HsIi:NCl toce$@zo @cotsoc3 Q EotrrCg co@o gESoc zod obdorJ ceoooCo cscq8.

18. HrS (g), Or(B) ooco g6Sc.:c zod 06 ogee deocder (HrO(g)) coeo SOr(g) erood gOc o{. Eoo
Soar:zo Q eeeo 250'CB E HrS(g) 4dn3 orOr(g)10dm3d g6@oc rog Oo Ogoood goeeur er6@co

Ogoc$,

(1) 6 dm3 (2) 8 dm3 (3) 10 dm3 @) 12 tuf (5) 14 dnf

37193
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19. e.bo?rrc3 zsdzrr eq qad Og:rd eCO A(g) oc D(g) E @95o:d 6,d.erdocs T I ?, qp6f zodar eE. .€O
6,dorilooc$ Q A(g) oc D(g) coar oqzo@ ooo Q qrE 9€zo SE6.or qgO EocsCdaxs oO.

2A($ * B(g) + 3C(g); Egri:c Eornrco ft,

D(g) --- B(s) + 2c(e)

OgoarS gcd@ozo EOzrcs P, gE$cezo oqzo ce@gboo.ouJ @ Oooidor: Q esg2i P qdOc oOzld Eo. o@@

6,dorlOoc3 Q A(g) I Eo.csCdo>@{C gcd@toro EgrocOc,: oeo"l, (R coe ocbOp Ocg Ecsrxe oO)

20. oooorCooal (X) €dO?fJ dgc.r (Br"/H,O) Sobo zod8. X, g1o-@CEcs CuCl to@o gododood
X, gc@@zo KrCrrO, EcoScod'ee6co B6cs@ zog 8o ozDc€, o1o1E gcodcsd e(oA.

OH OHtl(1) CH3CHCH2C=C-H (2) CHTCCHTC=C

I

CH,

9t, oHrl(4) HocH2cHc=c-H (5) cH3cHcH2cH

(1) tr\(#)
(4) z.Bs\(#F

(2) "\(#)
(s) 7.2s\(#F

_CH,

(3) o.oe& &r

OH

I(3) CH3CHCH2CH:CHCH,

zcH2cH3

21. 0.10moldm-3dzooccd@?o gae 9@6 gcodcszo oc 0.l0moldm-3Q d@ 9@6oo8 oceC6cs@ gococeS
EcO663?r €o@ er6@c @g ESoOaJ pH = 5.08 dOcddezo EcO6€d €ocqc qtrl. o@O dOcddozo gcOSoozrl
20.00 cm3 eoc 0.10 -ol dtoj gOe g@e g,co,oocsol 90.@ cm3 @g zoe Eo toloqzr gcoooc.rE pH qoco
Opocd,

(1) 3.0 (2) 4.o (3) 4.s (4) s.5 (s) 6.0

22. oora eoqotrl d@c.: gcOd pat ogtorrlzl.
P - gae g@gc.:d

Q - gAe g@goceE oc OE oeoi6cs@ 6O6ocaE o@@p@zo @g.ocsd

R - gae q@goc3 oc AOg tocd@ozo qg@ceoocd cs@zor:'rc gdo>oc{ Q 61o0:r gg@cozr @gcrco

Od Od EcO6c.: Econ 6,dco"JOoqJ Q OzoO g@csocarrl ogzo E6o@ q B Q or R I pH qoorzrJ

B€oo€:rJ,

(1) g0 oO,016 oO, oOand oarcoO. (2) 016 oO, oOand o:lcoO, q0 oO.
(3) 016 oO, oOard oancoO, ooad oaroO. (4) 016 oO, oOard ozncoO, 016 oO.
(5) o15 oO, 016 oO, 016 oO.

?3. dogC6alE @dococq@g Oo: HOCI, HCIO2, HCIO3 oc HClOr S@aq Ol6Q OorrJEc.r Ogocf,

(1) HCIO2,HCIO3 oc HCIO, I dogCBol ooc olOcoul S€oO€rJ onC&zo, 8d@Ec,: aoc o4dn@cs oO.

(2) HOCI, HCIO2, HCIO3 oc HCIO* I doeC6uJog @d8od,o godoc 89oo9zr} +1, +3, +5 oc +7 o8.

(3) Odoocg@gOe q@e gOgnco HOCI < HCIO2< HCIO3< HCIO4 ogco oOand o8.

(4) o@@ Odoocq@g 8o6fog8 @ q0 od@rrl Od {AdO OnJOarodOr:J qOoq o8.

(5) o@@ @doocq@g 8cs6fog8 O e0 nd@rrl Od OH zoc<dOodod qOoq o8.

24. gc@@zo d@o gcOoaa25'CE E csarrJOcs 1.0kgdm-3oO. o@@ gcooooS pHgoce 1.0oO o@ d8
H- coczr3Eoo ppm o@a3 oeorJ,
(1) 0.1 (2) 1 (3) 100 (4) 1000 (s) 10,000

[odord @o OedeD.
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25. OocsCrrJ (Or)+O"e gSor Ocg eoc@ogc.rzo 25.0g, Oi6gd KIgO"c2 qc@@zo gcO,ood co@co 86o@ zodar

eQ. o@@ gE$ocoO Q OocoCzrS, Orat HTOOOO e:6obnzrror oO. 9do I qceflaJ, 0.002 mol dmr
NursrOrgco6cedce@o qg@ce:zrc: zoda eQ. qool B NarSrOro6@co 25.Ocm3Ec.r. ocg arc@er6oc3

grE O. E dzozr}o g6c:oc: opocd, (O = 16)

(1) 4s x 10r (z) 6.4 x 10-3 (3) 9. x 10-3 (4) 1.0 x 10-2 (5) 3.2 x roa

NaCl(s) 6,nlocqo:oro gqcg oOCzrl-odO5 OpooE gO"q oaOdod ooo ceqonl zB@a g6$oc Bcood q?

(l) Na-(aq) + Cl-(aq) ----+ NaCl(aq) (2) Na(s) -+ Na(g) (3) cl"(e) +2Ct(g)
(4) Cl(g) + e -+ Cl-(g) (5) Na'(g) + Cl-(g) + NaCl(s)

27. A(g) + B(g) --- C(g) c:o: p@zo 96$ocoo8 eeSc,:ar od6cs Ea oO. MogCocs @EzrJ o@@ g8$csco
6,do$d<ro o8. 6,dogBri: gE@ocooE od6 ceoaorr: oeon g1doO.

odEc:

A(g) + B(e)

gE$csc OdOcozoco

o@@ gE$cecO cs@Oo}Oooa3 eoo Q erA zB@d o1@8O @ cso'rr oO q?

(1) Ea<E, (2) Ea=Er*Er+Er-LH, (3) Ea<Er,Ea<E,
(4) Ea> Er+ E, (5) Ea> LHr+ E,

aa Ea<E,

28. 906 g@god ceqoc,

goo gotd es@OaJOco

I-og F (ee F) oc pH

OgqOcoOro BpAqO oeoor oqeo:ri gzocoO@oJ EOt{ OzrJozrJ 4Od q?

(1) oSogCrr} EcuDeo: OggOcoOzooE.
(2) oOelogCzri €oo€oo.)zlr OggOcsOzocsS.

(3) oOdgSO obdo OggOceOzocoE.

(4) edOeocOzo 6dAOg ga:dcObrslar dzozoocd zocOr:i od@cq! 4d g1o.
(5) e9rogOoOzo sr@OuJO I eooesa,rzr OgqOcsOzo celQo@ Q eoc €oo€oogd qgg god oO.

d8oozo eoc aE$coc oanceoda: o6gbo Ocga} oqzod zoe:cOcod g8zr} oOrr3 zod qae9 Ogod qg, oOc
qrzrl. oO@ o{OEo Ecso 6,dcdOcezo oc SOrlcezo e:OdOc coE. zoocOc,r SOao zog og e{OEooE 66d
cadEco, Ozdr:16f8cs aoc OnloQc8oc:8 oOordSO B€oOBzl,J e:ozr 4@d @EzrI EOIdQO Scdod oO q?

29.

30.

(1) sQoa,qgoo,qQoo.
(3) qQoO, oOzrd oancoS, 016o0.

(5) 016o0, o1EoO, 016o0.

(2) qQoa, EgoO,016o0.
(4) qQoO, 016o0, o15oO.

[06015 @O oedo.
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o qozo 31 8o 40 orld od dd gcJarc: ceqeoc Q qrE (a),(b),(c) 66 (O oa g6ocd ond gpodzr}, ozod
ooC 016 esoODcod ooC EOIdQ o. EoIOQ g8ocdco/g8Ocd zooob q1'8 ooCdc oaJan.

(a) eoo (D) er@szJ Eor€ zr@ (l) @o q
(b) aa (c) sosd EordQ a:@ (2) @o q
(c) teeo (d) oood EorQ a@ (3) on q
(A oa (a) oo,od EorQ or@ (4) oo q

@Ood gEocO esoOtcod ooC cooooCdoced ooC EordQ o€ (5) on q

5sJa6 epoceE Erdooa: 6,ooqcd er6Q ee€ zodz.Ja.

g'oo 6oogd coo€dSooco

(l) (2) (3) (4) (5)

(a) aa (b)
er@6d
EoidQB

(b) areo (c)
er@5zS

EordQS

(c) aa (d)
er@.OzS

EordqS

(d) aa (a)

o@6zJ
a01dQ8

oOod gEOcd
ooO>cOzJ otoC

eeooceidzlrszJ oeoC EOIdQB

31. @d8d?t} coeo ce5foU erd@cEg gOoc2 codg €oo€oogd qgg B@aqO ooo gdoOzr 4@zr gzoccoco/gzocco

EordQ oO q?

(a) HrO 6,eoorcg& 6z$e6 oo:rJp@ zod8.

(b) HzOz 06 ococozoo HrO E ococozocsO OOc ger€ c1.

(c) gc@@zo @cO::cezoQ e:@,od HrO, OeO Od8zocdzoord ogeo Scsc zog o1zo.

(d) HzS teeo SOrozr oqzoO O eorEcsco gldod OdSocdzo ogee. Soc E6Oo s@&.

32. aoEoQczocOnr 8@AqO oora qdoc q1E 4Ozr gzococe,/gzoco EoldQ oO q?

(a) 8og @ oEoQczocOtrr O15gd O, eo@o co@g5ooc:zr3 g8Scsc zog 5O CO, eoc HrO gOc oq8.

(D) Aog @ ql6fzo8a @ocO gEzocdzo coOo g6$oc zod g1@zoBaBCOrdEBce@ oeJgSO 6Oc oq8.
(c) qe oag€ gl6fodzrcen ttcercozDc3 rJ@ tecoeide gglzo dzorrloo @ g1E gp oaroOgg gl6loda:coro

tDcc:cozDoO OOc O16ce.

(4 Agg oSoQczocOaced d@ce NaOH co@o gE$coc ozrczodS.

33. ocoqOoroCezo gESocOd Eon 6,dodOod Q oc 8Oo:ocd Q dOo"8{AO 8g oO or@ dEO,
(a) o{aEoosE duJrllqlEce gQ oO. (D) o{oAocoE oo}ogc8co o15 oO.
(c) o{OEoo8 dzrIorl6f8c.: O15 oO. (d) e{aEooE OaJoQcBco oOand onrcoO.

34. ogCo goo, e9OcooJ d€c.: gcooogO HrS(g) ol8o@aI gOdode: 86@ €o@arrJAocsal e:oo eoqoal 4@ar
gzococe/gzoco EoldQ oO q?

(a) HrS(g) I 8Oo:c.: € zoda 0O eoebEO qcsar cocafooo AcA oO.

(b) 6,EaslOce 016 zoda EO eo6foSO qoa coczrlg<rcs gQ oO.

(c) gcO,6oo Na2S(s) dzoq 88@, goocr g HrS(aq) I EcsOalce gQ zod8.

(d) EcOooco8 pH qoce 016 86O, ceChcEO qcran cecrrlg,dco gQ zod8.

35. eeoo gdoOar a9OcBzrJ Egd@ocsc8@zo qco{o gE$ocod/g6Scsc ooJorrJ 4@d q?/4@a dOc q?

?1'(a) CH3C-H + HCN 

- 

CH3CHCN

(b) CH3CH2OH + PCl, + CH3CH2CI

(c) CH3fHCl + NaoH 

- 

CH3fHoH

CH, CH,

h, 
cl

@ CHTCHCH, + Cl, CH3:CH3

CH, CH,

lodOd 8QO Oedo.
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36. ocgooCgoci zocOaJOoc,scdco8O oooo gog,c,rc@ eo@Oalooo:rJ eoo gldoozl 4@o gzocoo/gzoccl EoldQ
oo q?

(a) Oco $gg dgoc{ gc@@zoocO gogcsc@O qcc.rzo oO.
(D) Oo dg o{aEag zo8rlrdOcs ge zod8.

(c) Ocs g5ococoal e1@o.6zrr UV Edcr gOeO goooCeoo: zod8.
(A 9ra q@6 O18O3O qccszo oancoO.

37. 3d-oocgoo p6gorc.:oJ o@ozr}oocszrJ ooo gldooo 4@o gzocoo/gzoco EoldQ oo q?

(a) 3d-orcrtgoO p6EOr qqodu,S eaog@ ogp gc.:Ezodcr odEcs ZnO5lO g1o,.
(b) galrr,t zocdooci (s eoc p-ococg) oOcooC p6lgorog qcear o@n} ooro 3d-ococgoO ogCeo gorzr 6,00

ocg Szlrceocs gOc coa}oal zogco2dEE.
(c) 3d-ooc2oo pggonog Sqgd eoaoococsuJ g€dzo s-oocAoo pggorog EqSd eoaoacocordo

OOc 016 z::psl, dOcoo$ od@cEgzo qdc.::ri g€dze s-oocgoO pggOrOg ed@cggzo gdcerrJO OOc

q0 00.
(d) qOUa esoocoico eocqar 3d-ococAoO p6gor OaJouJ Ti aa Zn a.

38. €ooriladr:) ocdo Soar Pieoc Pj oo:(fj -P;)Aeoo B ocdo8@ go o6gUo gcoood cocq8. eeooarr

Ogard Q€ A coao B gooa}S Ogocsd dOcocJ Ocde zogcoce cs@co roO4@oO g1o. Ogoa8 o6@cO o15
zod d@ 6,dorloocd Q O oOp@r:locoo anlOn dcJc8n Q og oeot:l coqonJ 4Oa gncoo/gzoco EOi€
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(a) A eoc B ce@ g@c6c,od ocde zogcooo c:ar god Eo zogcesoo8 ceog8o ozr:cooelcdo q1O6.

(b) Aeoc B o@ g@c.6csd ocdo zogcocso ceu: god ocde zogcoocsS ceog6cs oa.rcoozldo eroE.
(c) A aoc B cs@ g@c6csd ocde rogceoo cezl god go zogceoceE eeoglBco oozld o8.
(A L oc B co@ g@c6od Ocde zogcoceo c:al qtld ocder zogceroceE coog.iEo3 ooad oO.

39. gog g@gcozo d@o Eco6od ee@oa}ooorrrl ooo ceqeoal 4@ar gzococe/gzoco Eot€ oO q?

(a) gae g@gocC eeczrJgoo qQoal 8O g,cOdoceE eoaJancozor:lcO O1E oO.
(D) 6,doziloc,: OlEOar 8O g,cO6oce8 cerrJarcozoocO O1S oO.
(c) gcodcso o16gd dgcs dzo4 E8o@ Q gcOoocoS coalarccenncO gQOar zrpd ga6 g@gocs8

ScsOzno Q eococs O15 oO.

(A gae q@g gcOdocsS NaCl(s) gO6ce zog 8O, eoolurccezonco qe oO.

40. A es"ooccoco eo@o:rJoocs::'J ooo gldooar 4@trr gzocoo/gzoco EoldQ oD q?

A
(a) L drc6Ezo eo@cOc.:SzoorcOc.: oe:aJOS.

(b) Agzoco ee@coo8zoncoco oacoe:aJOS.
(c) A B6flEo@ dogCodcopCo@A (PCC) ce@co g8$oc E6'o@aJ gloOzr dgo gzoco es@cOc,r8zobcocs

oszrJOS.

(A A B6SEcs@ dogCodcopio@O cooo g8$csc E6o@aJ er@a?tr d6ca drc@6zo cs@coc:Ezoococ:

ozr:coejuJO8.
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1. (a) ooo eeqoz:l gcla gcOUEoc or2oO oqoa qcObnood geEor oc eo@OzrJo oO. ozocOd (i) 8O (vi
qdoc Bp;2di Q.@ Q eac Q g1E gozocooc.$ pggorod cooodoco @oaJzr.

(i) O15@ Ee6oI esooncO g1E Q6gOnc.r eogoccozdar. (eOO OcgO oarceegzoc

o6aja.)
(ii) Dqgoos eou,Jzrcsacs n,6m dg,618 gczocdctd q1E pggoro og:rrccozlJnr.

(iii) g@c6ocerd Eoc6 O dzoerd@cggzo qco?i)c3 eecqa pgEOr9or eogzr:cozdzl

(o@@ gcez::ce ddc8 8cs gttJ ca).
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(vi) oOcoeoC8o gogdoQCz:l 6,tzl ra@o $ozoCoczocd eeocoogd arooc3io
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(ii) H3N3O gglO eeqeoc OOcr:'J @ dOcB g8ed Erl-96 Ogeocs oeon qdOc g1zr. o@@ g€O ceq
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2. (a) X oA gcOb8nc OcgoO s-ococgoO pgEOtsoE. X I ogp, oqOlE eoc po''JO1E gco lg::1
B€ooEuJ, kJ mol-r oezrJ, 738, l45l ac 7733 oO. Hr(e) 9ec olod6al eoc o8 loarsozia
escq@ai X e€ dgo ee@o oeo@rrj g8Soc zod8. oSoQcdceEOos eocaiOzo oO. X npzo g@g ee@co

gE@ocoOQ q H2(g) $qc o1ob. EeiA@trJ gg qcogCzoced ar@co X ocorooE Qeo?tco oO. dgocsE
zo8ar:Jooo X I zolocozlc: qcozo oO.

(i) X eogzrccozrJzr. X:

(ii) X E q@ qoeddcoO gogdoQCEzo Ez::rsceocs @orr3a.

(iii) X oco:oo8 qro?r6r p Eo eeloqo oooceCco ogoa6 descc.:Ezo gg @oozdo.

(iv) gcoUErac ocqooE X gcssSoo: zocdoocs8 QggoroaiS Q qrA ceoooCco ee6zozrlo"r. zocdoo
oogo o7o@Q qdoc 916 qoc: OrFoO q eQ@A q cezllar Q g16 ozocQ pg toqoal zodaJzr.

I. oqlocdoog dgocs8 Ecor:orcoce

II. eoSoQcdceEOOg d6oce8 gcOr:orcOo:

III. o6Jo ncOordoog orcer cidcSococo

III S oOod Bg;2do oeJB qdOalzr.

1v) Hr(S), Or(g) eo, N2(g) eooco X o oOcooC gdo eo@can ogo gE@oc zodor, a$r:} X go"cB

zocdOcso gceri oooOo qcObEoc OcpoO s-ococgoO pggOr<.: ogzlccoa'fzl.

(vi) deocJ zoSzloJooo qcozo ozl, oor:rJ ogto gcoelcod eogzrrcroalo.

(vii) deocJ zo8rln'JOco gosl 66@ eeqeoc Oge OctloorJ oc8n O::'r €ooocoicoo ogo:coala.

(viii) zocOEzo descce:l: EqrscoO oocQzrJ qalac gEzocdzoc,:zo X eooesOzoc:d oO. o@@ gEzocdzooc3

o@ oerrjzl.
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4. (a\ A eoeo B cea teoocoC(o oqzoO@, Oro@ qggro gBo: CrH,oO gr.. A eeo B esooc:Cco oqn@

2,4-ABaEoQcooEqfeoBQEai ee@co ra16@/d4 gododo gOc o{. A teeo B oOa oOzr @ o@no:rC6f

@conooS NaBHo eoc aEScsc zog 8o A tsoocsCooos2t3 C gloOo qr:ld B esooc,:icooozd D g1oD.

C, Al2o3co@co dr:'J zog Eo E (C5Ht0) oeo F (CrHrJ grCE- oqzo eelo{. E eoo F oozn oOar @

csczrlg HrSOooc AESc^:c zod 61o0zl Oe, de EOodqzlc,o zog 60 EeooocsCcoocsrrJGgloOar qod
F e,roooCcoocsuJ H eto.A. gzod gEzocdzoco ar@o G gc8gracOord de,@zoO gOc oq8. H E gzD€d

g6zocdzoo ce@co qc8gncOod 6Oc oqzl $oi Ocs de&zoO 8g, ozlcoO.

(i) Gceeo H8 ogo qqztftr.

oOo
Aded
680d

G

(ii) A,C,E eeeo FE Ogo gqaiol.

AlrO. es@co D dr'i zog Ao I (CsHto) ErCE-.r croO. eecaig HrSOoce@o
dgco dg EOodqzrlo zog 8O G 61oD.

(iii) B, D eoeo I E ogo qq?t}a.

I gE@cec zod, 61o0zr

(iv) A areo B ooa''J zod eogrrlccolE@ ceqeoc er8decod/gE@cocod Scdod zs,6r.Jr':-

(eo€ 508.)
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(b) (i) eroo €oqeozll g6Solc ggp@ozrlE J, K, Lcso

cH3cocl r cH3c:cMgBr
abdtcs Alcl. d 

-

(g8Soco I) (gESceco II)

M I ogo qdOalo.

T H-/H2O, 
K

oOO
6ded

ea 8,

H2lPd
L

BaSOo/dEooc@zr}

CHr-9:611, o'd9 H'Soo , M
CH,

(g6$c.:co III)

(ii) gA$osc I,II oc III I Sgoa: gE$cec oArocl eroo g6dooa glScdqoord ooCdcoozlr @c,ra''Jzr.

Egd@ootc8@zo (zrrr ed8zoc6) gczogoor, Egd@octc8@zo (allled8zoc6 ) gco{oo,

gogdoQCS€zo (eoedoQCorzoc@) Ec?Deztc:, gogdoQCS€zo (eoedoQCorroc@) gco{oc:, gOriJOO

g6$oco I

gE$oco II
g8@csco III

(iii) erC8?r oc HBr qod g6@cecoO cerrlp,ocs B@aq ooO q1g@ 6;oocoC6 zod coE@:rJ gE$oco
III E cezrlpdo qdOa'ia:.
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@ tr tr

B @DO6l - @an
?t} @€ooo o@6d 8€teoi ocJcaaJ2'r. (dd dd gdocso eQdJ 150 o18zrj 31o6.)

5. (a) egzo gc@@zo gOg tocd@o B (0.15 mol dm-3) eoc HCI (0.10 mol dm-3) gnO gg@coarod oon Ddod
zod 916 e:6Q ggg qbozocsd ocOorooszd 8g zodz:: 6Q. HCI gcodce (25.00 cm3) gp@coz;,r e$gcdzBoo8

oOc gOg tod@ca B, SgodOQOd oc8noorl3 Ozoq zodu: gQ. 25"C8 Q gae toed@oco8 EcoOzn Eq:r'rc:

Kb, 1.00 x 10-5 mol dm-3 oO. Scsg@ elBdeo 25'C E Q 8g zodor 6Q.

(i) od@o B dzor:2 86@0 ood gp@co:r dgcdzgoOS q1E q@g EcosocoE pH qcocs coszrca a6aJa.
(ii) B I g,co6ooa3 10.00 cm3 ozoq zog og gg@coa e3gcdzBoo8 q1E g,coooceE pH gcoce

ra'6'6)61 zodaJo. gp@cezl e$gcd4oO8 q1E EcO,6ceO cdOcdden gcOcosd ogee $coc zog
eol8 q? OOocd Bg72d ereoqaJzr.

(iii) eo@zootc gdelcoO gcoc 8@ eeqeoc gOol gOg eod@ gcOooorE o6@cO codtrlca zodaJo:.

(iv) ce@zotlc gdercso €roc I erg gae od@ocs8 norr} 10.00 cm3 s6ocod qg@cozr e96cc$zBoo

dzo4 zoda 6Q. gg@coor eS6ced4oOE q1E gcO<mocsE pH gocs cD,o?rca zodaJa.
(v) gora (iv) Q gloaar Eco<6c.ro docddeto Ecooosd ogte $coc zog eo18 q? oOod Bg72d ereoqzrlo:.

(vi) dtoq zodg gOor gOg ocd@ EcOs o6@cO ce@o gp@coor dgcedzBoOS 916 @gooco8 pH
goco oOoedOa gsdr (gg@co:r Opcs) zoQ esOeozrEzrJ qdozrJar. gde zr:@ zodzrJar, y-gdece
@n pH oc x-gdeo @rl Ozoo'2 zodg 6Oa 906 od@ gcO<6 o6@cO qzdOaS:r. eo@zooc gde>cs
qcce:da OoocezrJ gzgg4 zsd?tJzl. [ee@zorlc gdooo8 pH goo co6?rca 860 Ogcoocodcd4
ozlrcoO.l (s4g 7s 8)

(b) o6gbo g,codced eecqm C eoc D Ocdc:6@ go toc8r:rocoal e:oor e:Sdeg oqzo Ecso 6,dordOo:zo Q

8g zoda gQ.

o6doOuco I : C oc D EO obOocs zodzr gq qaeS Ogzrd eeo qreC zod ceOp@nncOceO dg6@O
go eoBar gQ. er{A6ce ee@u2@nrlcOoC g15Eo go zogcoooE (L1 C eoc D E
@pg occo B€oo€:rJ 0.3 eoc 0.7 ao ESdessco zodar gQ. OgoaS $d Sozrcr

2.70 x 104 Pa a":.
o6dogrco II: o@@ er8de,6o C eoc D oO:lei g@c6 toc8oocsal 8g zodar 6Q. es@4@raracO g1E

I og gO rogcooorE (I1r) C eoc D I @Qg eoco B@oo€al 0.6 eoc O.4 ao E8desce
rodor gQ. OgozrS pd SOzro .4O x 10'Pa8cs.

(i) ocder zogceroceS C I qco8zo EOarcs (Pc), dA €oorD0ei6) ocdo SOrrrr (". ), tr dE go zoccerooE

@Q6l eoccoor (Xc) qti,rO es@Ou,Joo co@zod6c,rzo qcrocdocsu.l oqalzl.
o@@ ee@zoddo otoc8zs dcscom 6ql:coO OgeO eocEb O?ti Ecs@od gzocco zod8. oO@ Ecs@oot8

ar@ @c.:zrlzl.

(ii) C oc D E eoor:lae9o ocdo Sozr ogr:co zod::'Ja:.

(iii) e$deocl I I ocdo zogcerocoE (V1), C oc D I Oge tDco co6o,)co zodzrJa.

(iv) o6deSco II I ocdo zogceoceE (Vs), C eoc D I Oge tocco coSa.)co zodaJzl.

(v) Eceo 6,dodOoo:E qQ- eQ 80?r-€0.96 zo6co roOoanzo geon o6deo oqozoE g,O oc Ocde:

zogcooc Gr , h' V, ceo Vr, ) ce.gE eoc Eqc€, 8Oa qdoular. (sag 7s 8)

[qoOra 8QO Oeder.
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(a) zocOEzo gcOzoosd (org-1) ac 6ga (aq) OEoarzo @g ozrcOa god e9Oc {Ezo6co o{OEo:d ocq8.

T 6,d.ooloocdQ org-l ac kgagod X I orceiEco eeqeoc Eocco €ooq6zDc', 
"" 

= 
# 

= 4.0oo.

org-1 E 100.00 cm3 oc d6cs 100.00 cm3 gooc2 o{oEozoo X E 0.50 mol g@cocsd dzop zodo: gQ.

o{oEo T 6,dor:loocd Q ar@q@tlorcocso dg6@o 90 o6z1 6Q.

(i) org-1 I X E cecalEdce co6?tco zoduio"r.

(ii) dgocsE X E oczlIgoco co6zD63 zodaJzl. (ea€ 204)

(b) Y cooocrCcoco d@co ogcoocoS ErOdd gcOr oO. d@ce zogcooc3 Q X eoc Y gE@cet a6 Z c,cq3.

Y ac Z E6@ org-1 oc dgc,r god X E orcdBoo Ogoczl3oal o1n.
org-1 erc dgcs go.q {Szogco o{OE ogf&ced cocqor gQ. gzrJerg X I 8AO g@cd o@9 {Ezogcc:
o{OE pg O>cdr:: zod, o{aE co@q@orocOc.:O O9,6@0 gO o6zr: gQ. o@@ {Ezogco o{a8o6l
d@o zogcooO Y Oroq E8o@oJ otr, X oc Y qord d@c: zogcooos8 SgOzr gEScscoO gcd@toto

Bgococs @E:r 6Q. T 6dor:3OooJ Q 8S zoda gq o@@ e:6desog gEdg ocgoOE gdoO.

e6zdeg
go?ocs

dgcs o6@co

(cm )
org-_l o6@cO

(cm )

Ooq ndr:
gq ea@gd6
X g@cdcs

(mol)

dzo4 rodo: gq
eo@gdo

Y g@cdcs
(mol)

gE$cocooB
gcd@ozo

EtotlcOcs
(mot i-r . 1)

I 100.00 100.00 0.05 0.02
4

2.00 x 10

2 100.00 100.00 0.10 0.@
-5

1.60 x 10

J 50.00 50.00 0.25 0.02
A

4.00 x 10

gBSocoOE X oc Y qgO{ooc.:a} oog Bpoo@pl m oc n oO. T 6,dodOo"J Q gE$.tcoo8 6goc
Ecanca ft oO.

(i) d€o zogcooosE X eoc Y I eoczrJEo B€oO€aJ [Xl"n or [Y].n ogeo Q q1o]zr@, gE@ocO eoqeoc

Egorc azocozro [X]*, fYlunm,nat k gig6u] @cezrlar.

(ii) Od dd o6desocd d@o zogcooceS X I gcd@rozo eoczl3gdco co6:rl€ zodalo:.

(iii) od od e:Sde.goc$ d@o: zogcr:oo8 Y I gcd@tozo escuJ9,6o co6?tca zodzrJar.

(iv) X oc Y ggO{Oocs?tJ g6$<.:coOE oog B@oop.ol m or n oo'r:or rodalar.

(v) gEScocoOE Egorc Ecooo ctdrtca a6olr,>.

(vi) geoo Q qrA Droco ceocgozoo eoc8n zod g6$ocoo8 EgzacOo @r:'r 6donlOoo8 06o7@

qOrosmce E5@ eeqeoc e:Sde.oc,rd €oleg@ zod q1o.

gESorcoOE BgncOce @za 6,edordOoce8 06o1@ qOrc:zno E8@ esqeoc o@@ e:Sde<mo

ggg E? gOocd B€ed ooqzrJ:r. (eA€ lOs 8)

(c) org-2 zocOEzo gcOzoc,r ac 6g,a q dEoorzo 69 ozrcOzr gord {Szogco o{OEod eecq8. org-2 E

100.00 cm3 aoc dgo 100.00 cm3 qOocq o{OEozoo X (0.20 mol) ouDe zod T 6,dorrlooc{ Q

co@p@oorcOcso dg6@O gO odn eQ. ezrJerg Y (0.01 mol) d@ce zogcercoO dzo4zod gE@ocoOB

gcd@tozo Bgr:lcOce OEor gQ. org-2 E Y gcOn oocoO. X eoc Y qr-l,6 6@a zoccooceS SgOzr:

gE$cscooE gcd@eozo Bgzlcoco 6.N x 10-7 mol dm-3 s-l Oo ocscoccozrlac gQ.

lyl
org-2ac d6o qod X I OpcejEo €oqeoc Eocco eroq6^- 

Txffctorlca 
zodzlJrr.

[X]o.e-z ap org-2 zogcoooE X E oclr]goo oO. (ea€ 2s A)

[oonrcgrdorS @o Oed?t
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7. (a) M ogCooc{ cecoeide ed@cqgzo dzozdOcs qeo8@

€oqeDc dzeroca8 qdOc q1E giofl@ toc8o zodo gQ.

Eozl ocdcod eoc8r:ocszr} @arla 10zo zocgc.:d

A€ AEpztJ8Oodqzro 8g zodo: gQ. o@@

zoc6 odccoo ACq A ozoCeoc$ zDrotrlCooo38

3M5 mgdzotrho or88gd 8E I qnd, B ozoboci

?DlotilCoocoE In.60 mg cdzonloo o168@d 8g

Ece. (ozoCe A areo B og dgo SqgdSOodqzro

E@d Ag oancorl Oo 6,on6!ozlcs zodalo.)

(i) A eeeo B od dd ozoieocC glooCOo eoao zo(ozrCoo (O,@,@,@ eozo gpeecdooai) ogaccozrJzr.

(iD dd dd ozoCeocJ dd dd gogdoQJoooE Sgor:l q5o g8Sceco @oc qdOzrlzr.

(iii) EgolEOodqaco eeqoc toc8o zodz:: gq Ecsr'r OcdcO @6,6)ci zodaJzrr.

(iv) M ogCoooS cocodde eJd@c€zD edro:r'Joco cDdaca zodaln:. (s4g 7sa)

(b) (i) A,B eoc C €3o@b) eooo.oico oO. e9oco qdon@o dpc@Eced g1n. dd dd tooooCoooS @cozr 06o

ogeod o6Co qoancoo €3oco6) E g1o. €ooocoCooe g€zD Ee ogocd (B€oo€zr} oooO):

NiCl2Hl2N4, NiI2H16N4O, oc NiCl, H,rNrO..

eoooc,rCcoog d@o gcoc Pb(CH?COO)r(aq) co@o 86o@ zog Eo eiA€ Egzdes oon Q g1n.

€goOcACCtcO Pb(CH3COO)z(aq)

A 6,E9 dgooE EOdce Oo gg o1o1E gOdodocszS

B qOdodeod on:cO1zl

C 6,E! dgocoE EO6ce Ozr zoo e51eo18 qOdodood

I. A, B eseo C I ogeo oqrllo.

II. Pb(CH3COO)2(aq) oOo esoocsico 86o@ zog, EO gloOrrr gOaJodoOg dcsccsEzo gg @cszrJrsr.

(GOt.€. arooceCoce eoc gEzocdzocs ceqeoal zodrrJat)

m. gerrr: E q1E eooooCcoOg ogCeo qcl?Dcs eoc €oo(tr) O ozlc@18 Et?ticco?tcod/glzlcort:,t EoO

zl@, dO dd dzfl Erri'Jcc3?i'Jc: ogzrccolE@ roqoc deeccsEzo s6decOal OrErrJ E6dedc,r q

ee@co esqaoa,f zodzlJzl.

(coa€. oa 58zr3 oqg gOa oSdec o@8 eoqa:rJ s8decod oanc8o gQ o.)

(ii) Mqczdo6zo ogCeocs d@o @cot:ocC q oUdor:.J Poo8bd gceo,rco a:cq8. ocso [M(H2o)"]-*oroczlr>
dceccoEzo Hecs glrii. ocs eroz:l Q qrA gB@cacogo tocdacs oD.

P
tEa N\7 

\ceczde HCI

{**
(ozsc€ crtaol8 gOdodc:o) (zoo o1o1E EcOdcs)

I

o16so NrL 
I

v
S

(r:rq EC o1a1E EcoScs)

I. M ogCocs eog:rcordzl. P eoo8b6 gcsz::ocj M E Od8zodd qOdOcO oqzrlo.

II. P ce.Eb6 qo?trocaB M A gogdoQCEzo Ezrrrsc€oco oqrrlm.

III. n oc m E qo<,rcsa.l oqaSol.

IV. PE drc@Eo oqniar.

V. Q, R eeeo S E ogo oqulo:.
VI. B R eeeo S ce.Ebg gozrcerlJE IUPAC zr@ oqrri:r:. (g4g 7s g)

Ecorl Ocdc celogl@

d@o CuSOo d@o Mr(SOo),

toepgdord @o oedo.
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C oooOco - @s
gnJzr ogotoO e:@6d B€eOi coe:cso$?lr. (dd dd gda:oO gQg 150 OlEzrJ eroA.)

8. (a) C.HTCOTCFI OzoO zocOEzo gcd@tozo gOror OoocozrJ coo g6zocdro Ocoocsai g18d4o8 Q qr6
doc e:@6d oc,ocqc oE@uJ, ootoO (7) @sOaE BoOd ooOrgcOd oc6tl zod ereora ceqozr3 €ooocoCcoco

eeodo6fe6c.r zodrrJoal ozoocdqlS oeraJO:r}z::.

ocooco{D gtu et6d@

PCI' Mg/Eca@ dob, H-1H2O, LiAlH4, ceczrSE HrSOo

(ee€ 608)
(b) ereorl eeqoal Od OzJ s6OUnzr:co QpoO (3) sooOa6 Bc,oOd rooOpcOd oc8n zsd, 8g zodrrloul ozoocdq8

oe:njOajzl.

CuHrC:CHC.H,

cH2c6Hs

(ii) O-d.:
(c) oeon oqeoal gESocO d6 oqzod 6Oc o{.

(ee€ 608)

c^H-o-
CFLCH2CH TB, , t

(i) dg oqozoS Ogeo @ozrJzr.

(ii) o@@ dg oqzo colQ@ eeqeoc ozrJpo @o:rrlor. (ea€ 308)

9. (a) X gcO6ooE o6Co ?Droccozr oo6d qOoc2 oO. o@@ zolOccea eogoccolE@ ceqoc e:oo s6dec 8g zod:l

eq.

oOd@oO 56d@deco

@ X I zBOc orocOcszoO ogzo HCI Od ndu: gQ. qOdode:cszJ o,o:c@trt.

@ eeorl @ I 61oOa EcO6o q@rr} HrS QOearo: zodzr 6Q. zod o1eo1E gOdodoced (Pr)

@ P, oodc oooJ zodzr eE. H2S eoutJ 86@ eeqoc oodar:
zlooc, 886! zod, NH4CI /NH4OH dd zodor 6Q.

@.uoc€, erreol8 qOdodocod (P")

@ P, oerdc oOzrJ zod oe:dzro 4@:rl HrS 00eo:,s rodzr gQ. Sg o1eo1E qododoced (P:)

.A
\c/ P, oerdc oOa.J zoda eQ. HzS god 86@ teqoc oodn:ce

arooc, 88C zod, (NH4)2CO3 od zodzr gQ. Sg o1eo15 gododercod (P,

P'P, P, eoc Pogododo €oqaoc eraon coqoaS er6dec 8g zodzl elQ.

eOdodo@ 6d@O 66d@deco

Pl 6,€g@ npzo HNO, I PrEO<6cs zod o16gd eoczrlg

NH4OHdd zodzr gQ.

rlq EC e51o1E Ecodc.:d
0 g€de@)

P2

* Pzo o15gd opro NaOH od zod, ogo HrO,
dd zodor 6Q.

* 2 grOoooO ngzo HrSOo Od zodo gQ.

zDeo e51?'18 gcOdc:d
(2 grod!@)

nr6€ erleolE gcOdod
(3 gcOEDco)

P3

* te^ HCI E P, goocs zod trgzo NaOH
p@p@o<,rzrJ Od zodo gQ.

* -e^ NaOH Od 860 nogdOd 8g zodo sQ.

gg o1o1E gododood (Pr)

goLlo E€oced oq6zrS Preocror Eco.

(4 gcode6)

P4
cocrrlg HCI I Po gooo zod, e:ord 8d e18zJ€coo

ocdocs zoda gQ.

ooocqt-dp ftCed

[goqdo6 @o Oeder.
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(i) X gco,doorS o6Co zoroccadJ oto6 ogztrcrozr}rD. (ede qOo6 oro.)
(ii) Pt, P2,P3,Poceeo Pr gododo eeeo l-, 2,3 aa 4 g€elyOg ob.6o?tJo odpoar dcsccsEzo Dode

eogaccozliur.

(coag. deecoEzD Ee c:@od @cezrJa.) (ea€ 7sB)

(b) Y d6l eoc@ergooS SO3-, SOI- coo NO, glacoan gOocg oO. d6 coc@ogocJ qOocq glarccoa"r
g@locrJ@zoO Sdo6fe.dct 86@ €oqoc ereor:l ScscS@oOg 8g zodrrr gQ.

@6€ooe I
Y cec@ecoo8 25.00 cm3o, o15gd, rl2zD BaCl, Eco,ood zo6o@uJ od zoda eq. gnJe:g,
cozg6 qOdoderceO, zDgzD oqd o8o OcgOd nrOgdOd pdsl E@ zrOEzl o.rrd, zogra@2r},

Oi6gd, ogzo HCI od rodzr gQ. gcO6o @Edp 10d oOc o1d oodar gQ. gododoo Ec€lr5.r
dgooa''3 ocoCqc Eceo dzooJOcrd gloOo pd1 105 oC 

Q 6,9orzo Doog,a gQ. qododeoci edzozrJOco

0.174 g Dc:. er@€ oe:docs o16gd 8do6looco oqoc nOc ozrJznc 6Q. t@coo6psOg 3 Aedlo.)

6o€€soc,2

Yeoc@oeooil 25.N "#o, o16gd, npzo HrSOOoc gc@@toan 5Vo KIOr gco<6 dd zodzr gQ.

Bdoo qbozoo oelco toc8n zod@a} 0.020 mol Jm-' NarSrO, gcooced ee@co, $drl Q I, edoErrl
qg@cerzlc: zodo 6Q. eoc8tl Q NarSrO, e6@co 20.00 cm3 6c,s. (oO@ Soc8@oooe8 q SO3-

gconi ocgooCgceo Bo oorcO, eo6foelO gcsur (SOf-)aoo @d8zod6c^: oo or8 6,ezo6!oz::ce

zodzrJrl.)

@6€so€, 3

€oo6€oOg 18 er@€ oodzr:cr, ngzo NaOH ceOco 6,qc8a zod^, dcrO O15gd Al eQ eoc rDg?D NaOH
dd rodar gQ. gcO6o 6sJ a6,9dtl g OcgO,0.11 mol dm-' HCI g,cOdozo 20.00 cm' o6@cOzoo

g@c6cd@aO oOc aE$csc zodOnr gQ. gE$ocO co@gbo A@ eA@€$ te@o erSzJec zodan eE. pdra

B ocgo co@o gE$cec E6o@zrJ og 9E6o q1E HCl, 0.10 mol dm-3 NaOH gcodced o@co o@E6f

Oob:rJB qbozoo o6ce tocEra zod@a} gg@coao zodo gQ. qOor p NaOH e:6@co 10.00 cm3 8.o.

(i) @cooO€sOg lr2a,r3E €goa gE@oc eoqeoc q@o: goEzo/gceEzo oarcoan cs@zodd @coolar.

(ii) Y dg coc@ogocJ SO3- , SO?- ceo NOf cocolgo lmol dm-3) EUso zodaJzr.

(Ba=I37; S=32; O=16)

(iii) @oo6€sOg,2 ac 3 E gp@cera:Og Q E6de,oce ?DC o1E Ob.o Ee:bceces oqzrfo.

(cgc.g. OdoCe6csO OcOc 6cs o1E ooarr:J qcozl Y eec@egoc$ arl8 OO 6,erzo6foocs zodoizl.)

(eo€ 7sB)

tgeooOan 8QO OedeD.
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LO. (a)

(b)

OO @6co@o (Dow Process) ooscqc coE@zr} @1dE8o@ ogCeoc: (Mg) adocqzrcs E8@ 9oo qdoc q16

o1@@ eoOoEai ooulp@ zod8.

co1@@ eeOoo @r: e4o'r@ Q eoo gdoOa gdaOgO B€qdi coocsrrJr:r.

(i) gcd@ozo gotso A eogocozrJar.

(ii) B, C, D, E, F eso G I 6oo.o56 zodcouJac 6o:10€ oeozl qdoOa glSdpooal ogzrrcorlSur.

Ocd$zodg56, gO6co E6@, occ: Socsidar:, 8{gdDOodqzro, g8zocdzoced gEO$zod'ocs'

gOdodocro

(iii) B E oc8or ndzl deecceEzD €oooc3C@os togzlcozdzl.

(iv) B Q, R eseo T deocceEzo EosJe ogzlccozdzl.

(v) B, C, D oc F el6 Sgozr Soco@ ceqeoc p@ra dcsccoEzo eo@zod6lgbo gE$cac oqzrlor.

(cocg. gba gE$cec €8o@ Q qErC qOa{dcOa3E qto6Coca oc zD(osrCoo: ogn:cooJa.)

(vi) G E SgOzr g8@cscoO Olqodzo@ ceqorrl zodzdar. (ee€ 50 g)

(i) oorl qdoc q1E zob@cu,Jn eegzoa'3zlr.

oC qqdr Agcot6
Er:zodd ceeo ocgce@zod6
gOcazlce

zoaBzoS@czlJncs

eer:Jdo eiceztc3

I. geon qdOc q16 zob@crrJo oo@ ooc@o 6,E9g@8oo qcozo oO. dd dd zou@cu}i,cs gc@o

ooC@o 6,gg@E@o qcorzo Or: ocg@o docorEzo Eode ogancoala'

II. ocoC@cs 6,g9@8o Eeoc ql88cs o1E eocEzod o{oc2cr Ee:bcecto qpd eeqorrJ a6r.3r.:-

(ii) eeon (i) I E q16 zoUOculn q4odoJ

I. gzoco deeccsEzo Q@zocOO

II. q@s Or8oeo

III. gooCedceO

qccezo ozl goczn tob@crrJnce/zob@ur}t:l ogancoalrn'

foooedod @0 Oed?D
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(iii) @ eozDcoO Obece:ozlros EQAO od4oOal dg Eg@cs 6otlr,cr E6@o toc8rl Oa dgcoog
oe:Cezo go{o qcee:rJoocS zoa$@ o18 g1E 85@ qrdeoqc Oe:r, eQ. oo@ $orco@oc$ Q d6ocde:
eoEoozro E ogc4d qlEE@ 6,nlorddoro E6OO dgczobezo eo6oe (NaCl, CaCl, NaBr)
8g@ q"c2 EgdiOg ero6.
o@@ 605 oe:Cezo go{o gOO 66.aO gleCAO odpoOal eeagfo@

I. aetjzoo 6doa)
II. Ogol@O ed ozlcOrs'r

dg nddo erdc@E oeoo qldoozr glSdpoozrJ ooCdc coaJzl. @oO or:lCdc corEoo odp ozoOoooJ

oq:da.

d6 oddo odc6E 618dpo:
pH, eerd:lcc,:?otDcO, qc8gnco, gc8o @d8dal (eA€ 50 g)

(c) oorl eeqoal gdzr oodo fleo6f Edocqr::cs @o eqo@ oO.

(i) oodo Eo6f Edercqzrood Q ocEor o:r gpgots ceqooi zoda,Ja.

(ii) o@ od od g$goroo$ gr8 goczl desccsEzs €ooocaicoca gqcg gocdocorr}S olO zodoJzl.

(iii) occo6! 6acc,accnt6ocd Q oodO Sce5! Edocqac.:O 6,ologfdnce Ocooc:oJ ococQc coe gOzl deecctEzo

esoooCcoocd o'l@ eeqo:ll zodzrJzrl.

(iv) goo (ii) ozocood eoqozr} zog, dcecoE?D €ooo.coCo ocDn zod oodO See6f ceocrJoCe<6o oe:ai8oo

4@r:l deocoEzo cs6zod6<,:d oqrrlzn.

(v) 6,zrlogfdzoce O16gd ococqc couDo.ocrsi Sg8co o1E g4d1 gE$cecod d8 dg ts@co ogzrccozdrrr.

(en€ s0 8)

-.1.- rf.- -,,.r

15
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qlO66or Oap

1

2

3

4

)

6

7

I
H

2

He

3

Li
4

Be

)
B

6

c
7

N

8

o
9

F
l0
Ne

ll
Na

12

Ms
13

AI
T4

si
15

P

I6
s

t7
cl

l8
Ar

t9
K

20

Ca

2l
Sc

22

Ti
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