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i Chemistry I Two hours

amlsum@mm
¢ Geallanrdsne 09 ubshisamand GlamamBeTsngml.

-:i:- ussD 10 @b 2 6iten SsuihdHe i Laamsmamnd Bhmaituisisd (1 5H0HHHESMMD.

616060 GlENTHBEHHGHID ellenl TIPS,

3 sefllurensill LWSLUGSHS B oaflebalILL DT LTgl.

3 ellenl Sanafsy syl Gsien S hbalsd 2 sl i CL exiensml 61(1psHisH.

st ellenlSamailed omIUGHSHHE0 SILILLB6Ten SfamihHe0smend SHauaionsd aurdlhail Lsumnopis.

# 1 Qarissid 50 susnywsiten ellemdbast gaubaumanmb@d (1),(2),(3),(4),(5) sien Sevdbaiii LulL
allemLseflsd gflwmen oees s QUIGSHSTE almLmwd 05E05BHEH, DiHmeas GUlHS
PBG0D Bevsssmss SIUULGsTET ANOBISSOBEHEE el almlHHremsd Lsemg (x)
@\beumai cpsold S (HE. )

oife0 ey womed R =8.3141 K mol™! Wenmidleir wifled # = 6.626 x 10* Js

SIUBTHEIT omaflad N,= 6.022 x 10%* mol™! gefluler Bauawy ¢ = 3x108ms™!

1. deeumd ehsd Gramues SasdHnG Sy Ostdblame Samiupre adjunjaoaseombd?
(1) He (2) Ne (3) CH, 4) N, (3] €0

2. gute GsrlurH, amrelget aildl spdu @remi(Bl WBUUGLD @UBmsL aufiiiuLLb

2s 2p
m  ® WOO
@ O QOO
@ O OOO®
@ @ QOO
®» © QOO
3. 97 oemailsd n =3, m; =—1 wppin »n =4, m,,:fl @D FHHF CFT G sl E(HEbHHHD
@UIBBsLSH6 60 mmmﬂa&ma& wrgsl?
(1) 2 (2) 3 (30 e “) 5 (5) 6

4. X, Y o @m semlbamssaia 19 LOpThed Semevbenmser (penmGuw 1 nm, 3 nm gugib. X e
Henfley Y Bair Howllalent cpeiim  woLmGsaian, X, Y ofwamilen Subsiivem (Bussiun ()
gaHsenohdol B 2 aren aldsw (X :Y) Laig
(1) 1:4 @) 1:3 3) 3:4

@) 3:1 (5) 4:1

5. Ueneurpd Gaemauuienr [UPAC Guuwiy wrg?
(1) 2-amino-5-chloro-3-pentanol THz
(2) 4-amino-1-chloro-3-pentanol

, CH,CHCHCH,CH,CI
(3) 5-chloro-3-hydroxy-2-pentanamine |
(4) 1-chloro-3-hydroxy-4-pentanamine OH

(5) 2-amino-5-chloro-3-hydroxypentane

6. GeuiuBlenso 25 °C Bed o Govna a6y ews G M(OH), e gm Bybiw samyseis pH
(25 °C @sb M(OH), Geit K = 4 x 107" mol® dm™)

(1 2 ) 4 3) 7 @) 10 (5) 12 )

[ud. 2 s unfoHs
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7. 10,, NFCL,, F,CIO,, F BrO” syfwesuippiar suigeumisei wpenpGul
(1) @en pdBamemib, (pHBHTemd FnlbUSD, FHIJH TalbLBD, (PHCHIEW G (HInlDLBLD
(2) pdBomremids gniblishld, Henm (PHGBTEWID, FHIjdh GnlbLibld, (1PHGHTE E(HInlDLISBLD
(3) waBsranids galbumid, T-auigeutd, (PHGHTENI EHIIbLISID, FHIH SnlDLISID
(4) T-eugeubd, sen (WpoHCarenid, (pHBHTenm E(HIalbUIHID, FHITH FalbLbHD
(5) men (WsCanewd, (WH@HTeMS FnlbUIGID, (1pHBHETEM EYHIIDUSID, FHIJH FnlDLISLD

8. Uenpwnen amenpd OHfih0s6H6s.

(1) NCI, SO,, PCl; aietigmnd @ysmuen Gammisaian Gu g8y omaa @and NCl, oy@tb.

(2) Mg, Al Si, P atsiignid epsvsmiseien. Gl sbd STibha (1pg5eotd SIUeaTohss Fdbdenil Al 1 GHama).

(3) B,C,0 s cpsvamsaiont Gu 10sdh STiphHs wam Seoshdre Cupinss FhHl1 CQUBIOTESHMS
C am’ (BHamsl.

(4) NO,,S0,, SO?, CIF, sishigonb @panuer Gemiseilont G NO;a SO, apfaBpeE WiHSTn By
algauld 2 ewi(h.

(5) Li*,Na', Be?', Mg”* aiaianid spusiiseflent G Lgpoaflsd s Quflu elgbduirab Na® Giigih
Be?' @noliomLGw o sierg..

9. Uereump A, B, C, D, E, ¥ aaiignib Gajenaumenaids &(hH5is5.

i o
CH3CHZCH2CH2CH3 CH3CHCH2CH3 CH3CH CHO
A B C
any eps0dbdnmmid denila] 12 72 72
CH,CH,CH,CH,OH CH,CHCH,OH CH,CH,CH,CH,CH,0H
D E F
gy (peudhandmId &lenfle] 74 74 88

BFGarenauseian CardBanevsaier (B. P.) wimensy syemiemienouis s dpbs alsdhdsd ST Has

B.P. B B.P. BE B.P.
A A A A A
LV } ~
Vs VA /
/ / /
/ |
u b ] | > B = 3
ABCDEF ABCDEF ABCDEF ABCDEF ABCDEF

(1) (2) 3) (4) (5)

10. @ sriu’L Galiuplamsouled, @ casHuls dpeld @b HTHaddlarn aign oifaflbasiLbGas
(1) s16d cpaudmmssiet o W] ghd Guigemasseis cemenibmemil DIHHfEes CFUIBHE (Lpsvld
(2) 168 apbaamsaien Budbslile| (BQussiUT.()F sodeow oiFafldsd CFuleuse epsld
(3) a5 cpsosammisaian G o siten Curgimaseais senienildmemul HIHsflbss CFUaHeT (Lpsuld
(4) snsbshde geun godamw HFHeflbss OFuUlsumen (LpuLD
(5) sréa5FBEG Qb UFHW LTS gBUBSHIMBHH CPeoLD

1. FeCly(s) spomgn NH,(g), H,O(]) aygdlwampienr gidsd  Lfiba Fe(OH),, NH,Cl syalweupsnms
©_emiL &GS I,
FeCl3(s) Bt 97.5 g, NH3(g) et 34 g, HZO(I) @eir 27 g spdlwen Fndbsd yflws QFuuu@nCuTg)
GupiLL $5db5 Fe(OH), B 2 WihaULs oiee)]
(H=1,N=14,0 = 16,Cl = 35.5, Fe = 50)
(1) 213 g (2) 238¢ (3) 535¢ (4) 639 ¢ (5) 713 ¢

12. H—H, Cl—Cl, H—CI gy@dweupnilein lenemiyd godseir (pemmGus 436, 242, 431 kJ mol™ sy@ib.
HTHBBID %Hz(g) + %Clz(g) —— HCl(g) @1 Geutiuasienens wrpmn (kJ mol™)
(1) —184 (2) 92 3) 92 (4) 184 (5) 247 )

[Udh. 3 el uNTdhs
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e = N
13. g 0.05 mol dm™ COi (aq) segaedein 25.00 cm® o e 0.100 mol dm™ HCl(aq) mé Gajdb@mibGung

14.

15.

16.

17.

AL b@GIb By suensnufenuwils Uleiteupid ereieym gfluins sums@basmas?

12.5 12.5
10.0 10.0

7.5 7.5 |

1

5.0 5.0 : :

2.5 25 ; |

1 1

25 50 VH(,l!cm"’ 125 25 V'H(.Ifcm3
2 3

i o @ 3
12:5 55 12.5 ff
10.0 + 10.0 +
751 . 7.5 4
5.0 + : 50 4
251 : : 25

} } > 3 > ;
25 B0 VHC].’cm VH(.Iz'cm
4)
Leaumd S1HHHMmHH BHHHIS5.
CHO

© Br,/ymm FeBr,

Cuness STHasH0 o eLngd s almaGurmaetd smb G Homeouls o uflais
&I Lenolenull Laiauhelaaiblsd s1x ST Galaims”?

CHO CHO CHO CHO CHO
RS +Q & A @ o 94
Br H Br + Br + Br Br

gagnen H,S0,(aq) Geir warslensouiso H,0,(1) 2 et KMnO,(aq) 86t s1éoi5m55 HHDID.
sibssdar @psmums awan@ Bas AP 1pe el GIIEHRISELLEST  FaILIGHBILGIEUT
FHhB BHeMesr FFULITr (& eIBmIGET

MnO,(aq) H,0,(1) H'(aq)
(1) 2 3 10
) 2 4 6
3) 2 5 6
) 2 5 8
(5) 2 5 16

WaD aiflens il Siismed H1Hsn A(g) — B(g) + C(g) 9o sroue Gaiugamaudsd e
cpigll OpmeimevshHe HenL QupEEBE. 0FT dbs opdsd 100 kPa oim Bnb@IbBLITS HTHSHHDH e
SN QUTDeYd  HTEULD (f'fz) aem 20 s oeb. 9165 GatuPmeauls OsT ds opdsd 200 kPa
OH OmEGIUTE HTHaHH D] TIPS HTOLD
() 10s (2) 20s (3) 40s (4) 400 s (5) 800 s
LI6iTaU(BID  SHThHDRIHMETDH HHSHID.

H,(e) + —;—Oz(g) . HO(@ ; AH=-2418K mol

1 i =
H,(g) + Eoz(g) —— H,0() ; AH =-2858kl mol ‘

et spelwnaseds Geauliasiensmnm wimmpb (k) mol 1)
(1) —88 (2) —44 (3) 0 (4) 44 (5) 88

F
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1.

19.

20.

21;

i
A, B aisignid gnédlbailen SenjFeusmst @b (PHemailii Se0bsluBCUTS @b Sl SHThsD Sevenaiule
GeuruBencoeniui  GomdhsHid CaTemB bl Qupdamg. b a5 A b B @be@uien G
HLOUDID HTHESD QHTLTuTss Ffluwimegs?
AH AS
(1 = #
(2) - =
) = 0
() + -
(5) + +
Ueiteurpld snsbsbd OpTLjutsd gflwumer sapenmd CefbhosHHs.
+ o
CH,NH,(aq) + H,0(l) = CH,;NH;(aq) + OH (aq)
(1) CH;NH,(aq) weiyss sréssdled om @muill sufeowts bLbsicsmsiend 6% Bausmear
CH3NH;(aq) Uemmasddlsd @b eumul elpsolonds Bl hHiCHTaTE el
(2) H,O() weaipss sréssdls gm @mull dpeints bl bsosramad 965 Geumen OH (aq)
eiimrhsssHe0 @ aumull clpsolors B HEIGHTeTE SIS,
(3) CH;NH,(aq) wapassd sréessdlsd gm el dpeowts mLboitsteend 9165 Gasmer OH (aq)
Ueimrasshds0 b aomull oufeunns bl haOsTsidlamasl.
4
(4) H,O() wpeiypss sréssded o emul oufwrs bLbaiesisiend 965 Gaemesr CH,NH;(aq)
LemTdashdled @h eumudl cpsolonds B HHIOIHTTE B!
(5) CH;NH,(aq) wpsliypsd s1éssS60 g emul dpeowis bLbblssiend oBs Gamen OH (aq)
Uemrasdalsd @b eumuil epsulonds Bl hai0lsmsialemasl.

Uleiiaumid Cauliia|siensns auflliLl Hamdbd HHDHIS.
Ca*'(g) + 2CI(g)

Fiess Fobd) = —2258 'kl mol™!

v CaClz(s)

1 |
AH . —120 kJ mol

Ca%'(aq) + 2Cl(aq) ¢

Ca*(g) @1 BGymmedan Gauiuaaienenns  wimmd —1650 kI mol! ey, Cl(g) Ba BCImme
Qautiusysitemens wrpptd (kI mol ")
(1) -728 (2) 364 (3) 364 (4) 728 (5) 2378
Lastaubld S @UPRIGPBMLIS HHBHISE.
H,/Pd-BaSO, HBr

CH,C=LH A B
@aNGlemmedest (BuOTL_angL Bbair)

A, B sydlwemeuts Bmbsdanigwien (WpenmGu

(1) CH,CH,CH, , CH,CHCH, &i@b. ) CH;CH=CH1,CH3(|3HCH3 DYSID.
_ i _ 2
Br Br
(3) CH,CH,CH, . CH,CH,CH,Br sysib. (4) CH,CH=CH, , CH,CH,CH, Br oy@b.

(5) CH3CH——-—CH2,CH3?HCHQBr DbSLD.

Br

J
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p
22,

23.

24,

25,

96 sruulL Geluplmeoullsd grésw 3CI0(aq) — ClO,(aq) + 2CI (aq) Lﬂ&f[G}J@L[;
EumSlpemBulsm Té Bl GLmIE &g, _
ClO (aq) + CIO (aq) —— ClO,(aq) + Cl (aq) (Guomieunss)
ClO,(aq) + CIO (aq) —— Cl0,(aq) + Cl (aq) (almyaura)
SpsnassHan s g (k=sls wiHed)
(1) alpi> = K[ClO (aq)] (2) ez = KCIO (ag)]’
(3) elzb = KCIO (aq))* (4) afzib = A[ClO,(aq)] [CIO (aq)]
(5) eigib = k[Cl (aq)] [C1O(aq)]

Gogemeu A gueng 2,4-@manns HBrnimasomardear (2,4-DNP) 2 Lat @ BB afpugmal
o _anll_MohGHHamsH. Bsjema A oBwraiwm@ay AgNO3 o _Lgb @uh GTPLIYseY 6wl TohEGHHmI).
BGagemey A oflevomdaiu K,Cr,0, o Lai gréasn yfibs alenaoumbst B g gm usms B
HENTFMEUUID H(HASIBH).

Gagoneu B ooz by Na,CO, 8B semysuglsoamev.

Gayemey A 915 ENHEBHIIQUIGH

CH,CHO CH,C=CH en t=CcH
m @ L 3) .
CH,CHCH, CH,CHCH,
ASN
OH OH 0K ~CH,CH,0H
I
¢—CH.C=CH
CH, CHCH CH,CH,CH,0H
OH

@ SOUCL GeauniuBleneouled @f SeLGesTL IR (sealed) Ganeissdhdlsd o siten 6h Ut jaile
e dnmichaled @uihaliLenil] (Budssiiun 6)F Fafsaier LTbLey Naeumd aenTil &L iUl Gaieng).
ghd E o L&t agngw
£LPEVE n 11611 60T
STEU0 60T 6N

gé3 (E)
aumalat g @GiHs olee] OIBBBUIULG, CsTeissod wmupud SNl ST LLILGSEma. sty
ot @eljFAunssiu@Hengl. amamd agh eumylisd gnubld wippemas Fflune alsufldbs aimgs?

euemertuiluflest &Sip o eiten LITLILI6TEY 2 WihsULall Ueefuiler oiemis]
(N GHenBA SHDBHI. @ wTE @ 1bELUIHLD.
(2) OB BIf B HmH. BLwrs G b6ILwhHLD.
(3) LOTBIOTE LTS, BLrs S 1b6ILLIKLD.
(4) (HDBBITBSI. GUSILDNTS  EL LDEILILIHLD.
(5) LOTBLOTL LTS, LDTMIOTL LT

GQautiLfensy 298 K @60 OampiBubly £6p syiul Betsn Weelyamuads Sehmbs SHhHio.
Zn(s) | Zn**(ag, 1.0 mol dm™) || Fe*(aq, 1.0 mol dm™), Fe**(aq, 1.0 mol dm~) | Pt(s)
Uestauplo 61l aflwmer U BOnShsHd He0sH HTHHHMBILLD Ere“ MU HHEB@TBHI?

E;“}(aq)ﬁ,zw =076V E s My o +0.Z7v

&G HTHBLD E. (V)
(1) Zn(s) + 2Fe*"(aq) —> 2Fe*'(aq) + Zn**(aq) 1.53
(2) Zn(s) + 2Fe*'(aq) — 2Fe*'(aq) + Zn*'(aq) -1.53
(3) Zn(s) + 2Fe*'(aq) —— 2Fe*'(aq) + Zn*'(aq) 0.01
(4) Zn*'(aq) + 2Fe*"(aq) — 2Fe**(aq) + Zn(s) 153
(5) Zn>'(aq) + 2Fe*'(aq) — 2Fe’’(aq) + Zn(s) —0.01

S
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26. @@ syuulL Gauliufmeoulsd @ pipw alophs CoTaisangHi HamLGuD LTsmemD g;rrei;esg)amg,é:

27.

28.

29.

30.

SH(H&Ib.
4NH,(g) +50,(g) = 4NO(g) + 6H,0(g) ; AH =-900 kJ mol'
Uateumid abHd FBml ASHHTHDHD OHN_Juns o eaienirers’?
(1) 2wy gussed 2 wij Geuiulmeouyd NO(g) Bt o) FwBlene Sienensd SHihaleme.
(2) snp SwdHsupn 2 wi GeauluBmeownh NO(g) @6l oihuui FoHems SieTemeid SHhaleer.
(3) 2wy swpssupnd Fmp GauBamewn NO(g) B sihuul Fwpamn Sieoeald ShHaIer.
4) s oupdspd smp GauliuEsmeouyd NO(g) B& oiFuul FwHme SieTemeald ShHlsme.
(3) apsssdand GaiuBlmsouied o sten  wiBpRsaT NO(Z) @61 Fopomsn Semailsd alensia)
SIGHENEIULILD OB TmNgHLILSeOemnav.
9 Oapns NH, sojsmeos Ootaie gm Gurdhsalar &l GHamigsd LSaumd SHoHalcser
STLANLGHBLILB S a6,
NH, @& oene) —30.0% (HewfloydGamiiL)
SILTHS) ~0.850 gem™
8ps NH, somysaisd 400.0 em’® sy H,SO, o van wpipraed srésd yfws Gouiuiu’t Curs
o ML THHHHS SGOTeiLD FeouBbnie o6
(H=1,N=14,0=16, S =32)

(1) 132 ¢ (2) 3% g (3) 528 g 4 792 g (5) 1584 g
Uetaubld srdssdlen Lirsrer alaenGummst wrgs?
(l)H
CH,CHCH
2 > flena PCI,
HO COOH
(El Cl (])H
|
CH,CHCH, CH,CHCH, CH,CHCH,
G\ @ L g
Cl cocCl HO COOH HO cocCl
(I,‘l (|?1
CH,CHCH, CH,CHCH,
® CH s
Cl COOH HO cocl

g0 wjF gmbusd wiFfl X @so CaCO,, K,CO,, g g1ggieud dyeiud sybwen s misulbas sme.
X 8ev CaCOK,CO, @eit cpov) alldlgid 2:1 ou@ib. 2 60f Sienaaslus X @sit g 1.0 g iordflwimeig)
enaswiner HCl 2 et gndsd (flug GaumuiulLg. vweau@gssiu HCl Gear Qonfed  seareusmah
wemBuw 0.30 mol dm=, 25.0 cm® sy@w. snésnd  wyamLbs e, aegdulmsgn HC
simafpapuiss Gssfldsiur @ 0.10 mol dm™ NaOH e L& gunding Osiwiun Lg. e
ysiteudet semeiuis aurdliy 15.0 cm® sy@b. 105é smbusd 1wrdfl X G o_siten CaCO, @en ssaisid
(1) 10% (2) 16% (3) 20% (4) 24% (5) 40%

&6 HIUILL(B6Tem FOHenevdh SHTHEHHMBH H(hHib.

Hy(g) + 1(g) = 2HI(g) (Gauuplensv 600 °C Gsd K. = 50)
H,(g). 1,(g), HI(g) sxdwsupiiehn i cpso) oenesei siaaiBa Goubiondaiue g 2.0 dm? apigui
alenmhd CareismaddausiGa oenp GealiBlmeouisd LG Geulimans 600 °C Bbe oifsflbss
Qi L gl OFnGHd FoBmevsnl DELUDGUTE Lleaumd 61ghl HeL GLmeoTD?
(1) Q> K. ouewsuwined saBgHeomen ojene) Hy(g) 21b [(g) 21b 2 ewiLmgd.  ( Q0= p1dbs e )
(2) 0. > K. apmawnsd Gophs owney H,(g) e b 1,(g) e b o smiLrgi.
(@) Op < K. Siomsuimed gnbgneoren Sisrey H,(g) 2 1b 1(g) 2.1b o_ewi_m@Lb.
(4) Oy < K. apmsunsd @mpbs Sleme) HI(g) o _eami_mgb.
(5) O < K. aumswned anBghevre e HI(g) o swi_m@lb.

/

(L. 720 unisbs



AL/2024/02/T-1 = s

31.

32.

33.

34.

( . " -\
® 31 0pnsabd 40 auemgulsion elamabsst geGamamiB@D (a), (b), (€), (d) aseud Hraig Opflemsi

YU Belienen. SieuBNIsiT @il HhSBIOTeIH DievaG EImISEG CuBLLL e HhHsIoTenmel. HhHHIoTer
Oxflenau / Qxfeysemend, BHimhoHH5Hs.

(a), (b) sydwen wIGATD HimdbsioraamauGuaiso (1) e 165D

(b), (¢) sFlwen wWrsHND HmpsaoTamabuais (2) B WBsHID

(), (d) spfwan wisHd SHmsswrarmabuaico (3) B BHID

(d), (@) sy@wen wW1HAND HmdHswraneansuGuisico (4) e 1BHID

Goum Gzfleyseien eemiGomn Gajwrenmis@ant  Hmsslorermeubiualsy (5) @er WHID 2 10F

allentSHzraflsd QunBoHsiul L spiamishsasendsmon  alenlmwds GEubs.

Guopsnpiul oPflDISSH GGHSD

(1 (2) (3) ) (5)

(a), (b) endlwen | (b), (¢) aydwen | (¢), (d) opdlwer | (d), (a) Sylwer Bougy Olaflaysmeris
LTSS DTS HTID LT SHTD 1T&SITD stewiGemim  GayiomemiBGaT

HmbsLonesiensy | SHpdooneaienal | Himhaomaeme | Sihehaomeens FhHBHI0TeIma!
Wetaumd adbapy / spoimet Fe''(aq) @meb 1(aq) Bn@lea Gu o sen grasdhdd aflagemiud
giwileugmaren UfCsrgmmer (oues - sipsryl ufiGsrsmen) OB TUTES FfTaSTEG0?

(a) 9m wLIWBTLH a6 82057(aq) o Lal FTdad Uiuspd ebdH@hd Chib SenssliuGaaims.

(h) SZO?(aq) ®er Gapie) [(aq) et Qaflaleud uUTTeHd WD miQuIHTH Bhohe CouswiHLb.

(c) Fe¥'(aq) @mow 1(aq) OnewWa Bu o sen sibssHa 65 wmlalomws siemlasiare
ufl@am sHenenuilen SEO?(aq) ol LWSUBSS (WPIQWITS.

(d) Szoi_(aq) Bar Ffe) ['(aq) Ber QFfailgd UTTES WdaID GODHSHTE Bhbs Colami(BLh.

2-Bromo-2-methylpropane soyeig B5 NaOH o Ler Garewi@eion srésd  umplu  eieumid
ammiselan_ Gl g / slenel £ _eWHIeNWITEIS / 2 ilenioLTealnel SiGWb?

(@) @13 g BedArapiiil THuI GH Frboh SuEGL.

(b) snssbd HOLOUDDGUTH @ B Blmewns @ STCUTSHMBULIST o 6w THlaEIms.

(c) ysren alewenGummentas (CH,),COH o ewilr&laimai.

(d) 9 uss almenGurmens (CH,),C=CH, o_eai_rsevb.

Weiteupld SHrdbsmiseaied oz / eemen aflureng / gflwrensneu?

(I? (1) CH,MgBr (I?
CHO CH,CHOMgBr
| CH,MgBr
(b) CH,CH,CHCH,OH CH,CH,CHCH,OH
CH,MgBr
(c) CH,C=68H CH,C=CMgBr + CH,
CH;MgBr

(d) - CH,CH,CH,0H CH,CH,CH,0MgBr + CH,

5, p OFT@I ewevsEIBmenuDd oeuBilen Cofeneusbamenud LBIn aurbd gapmiseied 6% / aame

©_GUIGnIDLITENE [ 2 _ewienioimeensl’

(a) Be ez marger autal el Srdsd Ufibsl 9F o o Gsors sl mL 2 el ToGHInE).

(b) s-Gzn@in cpeosmsaimGu Mg s o wi aECaglisHaaienoamil o L gl
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(iti) 1. Z g1 vweiiu®shd Y 2 pushd Geiwriu@h Qewsiapmmamuwill Quuwf®a.

L. O,(g) e Ler Z grésd Lfibg o i Téa@in autujpimeig Y @6l g 0Fnibsh sengaeilsd
sy bBuTsl Caremey P 2 _smim@id. Gajensy P oyeng BmLen sréasd Lflupbbung Y
wyLgub GuBLUGSsEBE. Cagensy P @sr GUmTLID EFFmusnd @HalTHmBILLD 611055,

QT srmssmmemenmanssnnyy ol GRTETLING  EhBTD: ey iseoriivassns vganasivaiaiasniis
(iv) X,Y, Z syflwen esiimisl URGUBIDID S1hshHDoHTen FwsiuBhSIL SIamusind s sl
ST(DBI.

(50 yeiterfaseir)

(b) BaCl,, Nal, Pb(NO,),, sagner HCI, AL(SO,),, AgNO;, Gaibs NH,OH, gagren NH,OH ey duieuizfiss
Brd seopgseusst A, B, C, D, E, F, G, H aeni GQuwifl i’ Bsiten s Gl Gundsmsvsafisy (G165
QoBISeVsS) @h TemeaiL 1D UL (Hetemsn. SieBsnD EQIRSTEHILSDE @ SHnaibE Em
HENJFEBETT MBI BevibHIGBTEIETHOBLITG] deml_dxHiD dlav LIS IBID DeigediiLiss S8 HIlLL [Bsitsrs.

BVHE HEDJFEOHE SleUSTetilLiL]
L. A+ C Geuppili sengud wehasit @p eipuigs)
1. B+ C H @B senquinsd oeghFell (Hn ailpLigs)
1. A + E Cenpifli senyub Csusisnln  afipLige)
IV. B + E D @5 soyun Osustieniyp aiilpuige)
V. E+F G @n smywuns Geuswiedp sipLigs)
VI.| A+ F G @b smywns Geusmienip sipuige)
VII.| D+ G BBODBB &I &F0
VIIL.] H+ G HIBLODBD  HENTF60
L _

[us. 5 g1 unidhs
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1RO #Huf s

(i) A OaTLdsid H sueny Genmisbneis. S
gz
7 RtV RIetoWs Y. Jcl | e v s VSR e o i
B oomm v i v i R e B i st s s s g e
C R N i
D! s s R H ' sivsvissi sipsmimesus smassmsss

(ii) 1 Gamidbasib VI susprulsomen gsuGsunm Siobsbasuibd siipLiges) 2 sbiLapbaene FoaUBHS L
GUFTLeNF FOHIUT LG HhH. efipLigensud ST GasbE ¢ MUl uwsiubHsis.

(50 veierfiemsir)

3. (@) GauBemsv 25 °C @sd H,CO,(aq) sufeoddls galLOLlflans Lol el 6l
K, =4.5% 107 mol dm o_1b K, = 4.7 x 107" mol dm? 2 10 @b
(i) H,CO4(aq) @sh1  (pgsomid gl Liflnsseid @reuiimd gl L iiflmss@n  Foplmed

SHTHEMBIBHENET  61(1PHID.

(ii) wseomd sl Linflensenwds snd, 25°C @sd @@ 0.05 mol dm™ H,CO,(aq) smygais
H,0%(aq) @sngup HCO;(aq) Bsngid QEfeysemends Howlldbs.

3 [udb. 6 gl uTTHS
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AL/2024/02/T-11(A) oy
lvﬁ(:ug,;z; u¥siy
f1gana b
(i) @pewiLmb sal L flensenwd Shs, samyaads [Coi_(aq}] @ owamans K, Gies [

Fliosnd &1.(%s. CQuBDIGCSTIL aBCsTmen / siBBarsissmads GHilGs.

(60 yeirerfassit)

(b) GaulBsmso 25 °C @sv 0.01 mol dm= Al¥(aq) @wsissmemuyd 0.01 mol dm™ Ag'(aq) ousissnsmuyd
QETIL @m HTH SaFsd o msalLld eupRsILL Berengl. Smsmyssia 1.0 dm® @be, e
QFf b POj"(aq) SiWiedl Hemyaed BT FFuinsd Hevbdd seldaelunsd CjbslulL gl

Eaiumlsnsy 25 °C @s0,
K_(AIPO,) = 1.3 x 107" mol> dm™ o_1p K (AgPO,) = 8.1 % 102 mol*dm™ 2 2 _1b ay@ib.

sp
(1) PO:"(aq) HMIF  BCFTHBULGIDEUTEI GJBULHHbHEH Hauelsis)] OTBBHMSI  LBHSHmHH,
ameoamauledmibagl steunyBsons auws (AP oisvevg) Ag') (wpsalsd afipuigeur@Giend @i iGs.
QT 2 BhH Sl DlQULHLULITEDS OETatil 2 _mishs el b@d HIJemhGmandH Hihb.

i
[usb. 7 0 unjdhs
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—
(i) @rewLmd Suws slpuganss OHMBEGDEUTE (pHeis sipLigaraul s Qenflensud %ﬁ,tf
6NN . e

(40 veireassir)

4. (@) @ aeodsmpms GHHAND CH O, méb CorebiL ComHmé Gaijemeu A el GendTen PCl,
o Leil s1dhsb Ufibs &1 apevbampuis Hafle) 155 b Glmmemr Gaiemau B mdb HHEBHBSHI.
Grgeman A syangl 65§ Na,CO, 2 e CO, & all el sTmal.
(C=120,H=10,0=160,Cl=35.5)

(i) Gxyoman A @sd BHAGID CBHTABUT.BH Fnl L RIBHMET URDISD.

o Gaimay A ouegl @efuilwi FoUGSFCsTmal Qeuaids Baigsma. Bsfemen A LB
sl &GsmmBrn@CrnBoBmiL s Hrdsd Lfibsl Griremsn C M5 sodsimal. Cajomsn C
sz oBorelwnGsy AgNO, o Lei Geusis Sy HhBsms. Csjma B oimsl
BoLa Hnbsn Yfibs Csjamen D & o _aHLTHGHGBS. Bafama D oyiens SIBHBHTeGF]
KOH 2 L6t sidsid ufibs @F @yt (1 Tenemiti| 2 aien aemsnOuUTmsiT E g6 HHESIna!.
(i) A,B,C,D, E ayslusuipie S Lsnioli|&emst o flu QU pHsrilsd aIHTED.

(35 ysieriasin)

w

[ud. 8 @i umdhe
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® Gsjomay F oyeig A @sir 9 &1L Lenioriysr FUGHWTEGLD. Bsijmen F ayemg flenswiren PCI;
2 Lel BTHH LUfibsl #1f apevbampmsh Hafle) 155 m o miw Gajevsy G :ms HHB B,
Gayemen F ayuema) 5y Na2C03 2 et CO, g alGalingsosns. Bajsmen F gafluflm awugds
Gayomeud &M Baamal. Bsijensy F Qo HCVbymm ZnCl, o L& ufleflasiuGioGuis)
BHOHISBBHNOMLIS HHoISlevensv. 2,4-menhsha Crmisnsnsumardmil s (2,4-DNP) Gaijensu
Fan Bnawlyw efipugsss sbea8sm  =i6s5Gasmen sewralurGsy AgNO, o s gm
Osusitafll  SyemWdh HHE D,

(i1i) Gojomey F @sd 2 siton CemPABUT. B gl L ismsenst (DB,

...... e

(iv) F @egib G @evigid SLLMOLIBMST 2 flul SienLLIH6Tsd aIen]db.

F G

(14 yeiterfaeit)

(b) (i) «1fBBorer mater B NaOH o Leat srésd yflusg Qeuiwiul LOUTS 2 sdiLn@ib
allemsnGuTmst H @61 sl Lenwoiisnu o . Guiiguisd susnys.

(i) H ga6ym@Camfls sufedsi s GotiuorssiuGoeurs o siren slsmenGurmst | B
sl Lenwlsny 2 flul Gl iguilsd suenys.

H I
(12 yeiteflasin)

() (1) aFmeprealnen HCN @noam B bl QupIh Sidbssssd o i t@n slmsnEurmsi J
@sil sl Leniolisnu 2 flul QU iguish simys.

J
(i) CuB@iss srdsHAH GUINWPMDEI USMS §1HSHI5.

(20 Lsiteassir)

1 BenanLiL
T BB
CESETN

B Huis

I

e 4 [us. 9 @i uTTHs

S
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@om) BE CLONIN m“ -le-, @gﬁi&@wﬂw »@@W@fi’“

< i
A0 DEGIRL LIl 6T 5 Gyl dhastiih

0@ LG gy BB BBAD: i Larka Deprtnent of Exan i o
1kll)}})ﬁﬁlxlaip§%ﬁsniaf g e &“ﬁf@fﬁsﬂ.jﬁﬁkﬂrf ltj,.unk:l Dcpumng}n%;};ijxamin:mnns..‘iri Lunki":
glp0m ovig wHSm oy (ot ovg) dwion, 2024
&eelll QUTEISH SITHIL USHY (2_wj SN Ufi e, 2024
General Certificate of Education (Adv. Level) Examination, 2024

Jesowz Bewod 1
@yamwsieiwsy 11
Il

\ Chemistry

s Uflengd

B OE@

&
Departiment of Ex

% o ey wifled R = 8314 JK! mol”!
# seuststym  wifled N, = 6.022 x 102 mol!

ugs B — &LGBsy
@rem® almnssenbhE WISHID el pSHis. (HGnTn elamabed 150 ysitefssit simn o fHoH1ED.)

5. (a) apeoj elldsb wmpBw 2 : 1 ayem NO(g) @aigid O,(g) Begid 9@ S0, HENGUSTIEY 10 dm? g9
o Ll @m dBHE (Wil OsreisshRmisiar LGSHSILG Grlilpme T @0 srésd Lflw
ALUUL LS. 96 GHss sStusHbel e sr@gd &6 SIuulLaimp Qeauliiflenso 7' Esv
FLOHEMEVENL DI HH.

2NO(g) + O,(g) = 2NO,(g)
Fopamaoulsd 1Nseumbd SusTeliissn Gnlhgid OdbreisiiL e,
o and sevaeilst sipbsn 32 X 8314 X 10° Pa s @nbool.
® cpsiip s bEsiangId cpsvseisn Gorhg caiaibms 0.64 s BHbHSI
e O,@s glewlley 6.4 g 24 BHHHSHI-
(i) swPemeouisd suru| Bensoullsh o _sitem aiGauT SevhHHlmBHID Gsfensy mol dm™ @i senlldbs.
(0=16)
(ii) @searumen T @so swElemed 1wrfed K ed senflldo.

(ili) @pBHemsvsmiomsisn &p GauliBansy 7 @i Gupotsihma (K @v) guenlls. @rig GoBosTsieniLBL
siBBarenan / aBBHTeTHEMmeTD GHIIIBS.

(iv) siésid 2NO,(g) = 2NO(g) + 0,(g) 8B BuBsv (iii) @b mimflhs GauliuBlemsouisy FwHmen
o3&l Kp M Hemildhb.

(70 ysitsaeir)
(h) GeuliPemso 298 K @sd LI6iieumld SHHeU0BMEND  SH(hHEIS.
AH ; (NO(g)) = 90 kJ mol™!
IN,(g) + 0,(g) — NO,(g) AH® =133 kI mol”
4NOL(g) + O,(g) —> 2N,04(g) AH" =-102 kI mol
(i) Geumlenso 298 K &sv,
sramn 2NO(g) + 0,(g) —> 2NO,(g) 816 AH® gé somilds.
(if) GaunuBeme 298 K @sv AH [, (N,05(g)) @b ssflds.
(iti) GuwBev (i) @B Guibp GuBIsMsTL LIWISTLGSHE siielmousnouiemn 618576 dn Wi,
I AS; (N,04(2) @61 @Puis
II. N,(g), O,(g) apBwapielmha N,O(g) 2 swiLraghparear HTbHHA GWIDTS  HlHUPD

HEENLD
(80 eiterilameit)

J

(L&, 10 g0 unibhe
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6. (a) sutwbaEhdboren SUubsium [ (BwdbslLemiL) cpsvbaabnis OaTemasCanu F Esol A autu B

. ! 1 2 .
OatuBensy T @y PV = gmNC‘ 2AGD. B P autwellest DipdEspid, V autulsien senslsnajlb,
m @ aumy apeubaais FHemflad, N ey apeosbsamiseisn stamemibman, C° aumyels @l
TS BHUD D@D

() @7 @sor duw sumwsyba C° :3_% stands BB, M syend surwellein cpaoid &lemflaumELb.

(i) A, B syslwen cpevid SHemllaybsit (penmGL M,, My sypoysiien @m Geol flul urubHaTE@Lb.

M =
Osuuplsmso 7= 300 MB @a eautuy B @eit @en aujbdms H (Cé) SENSH  GsulILpensy
A -
T=300 @sd eury A @6t @enl aifhamd 530 (Ci) BBeF F0Gend S [Bs. (QeuliLpsnaodassi
Ossvailaflsd HIluLc ([Geismer.)
(i) syouCL ahs em GaniuBms 7 Gaib A, B ey @ sunysssiengin apsj Buwibsiun [
(Budbsiuem g soHgiloenosdamuloons aldshsibara @n CoTamaumiil GLIBIG.
(40 ysireflassir)

(b) (1) ‘WwaHHIDGH BTEHEBD CIGEID LUHHMS aIHILIDISHS,
(i) @m HTEHHH6 ‘ApevbomBUIHSMa 618D LIHHMS IDFILINIGHSD.

(i) 9w wssimws STESHEHHE ‘Hibs aflms @b ‘dpassBuIsSnmiben BmLGW o siem
QBT emID Wmgl?

(iv) om sréssdsd srédulst o) CrysHsi e wrmn ellsn (eeumn i Lsusenuls

S UL (B6TTsI.
Gpyb (HLOLID) 0 [ JaT\RY] 30 | 40
gra@ular  Gamfe (mol dm™) 1.6 |AQANN04 | 0.2'] 0.1

I. snéssdsn aflmeaniug Hienls.
II. sréasdlst 2wy aImpas Srhmss GEUTGS.

(V) o sroucL GatuBmsoulsd Bm wHs afloss sbetsa 1) @nen @ @bhaon &8
ST (B6TT6N  HEBEIGIHMENTD  BH(hHd|b.

HhHLD Hidbs s/ ol omped/s! SN BUTLD6
mol dm™ 57! SHT6VLD/S
D:  A—P, A ky (:;/2),\
@: B—> P, s ke (1,‘,2)B

(P, P, = allensnGLimmsitasit)

sl omied k gg 2 LW @ WHd auflnad HTEBHHE DT auMpPsyd Hreol ! g = @ SBID.

[B] = 2[A] x5 @méEW08UNE ry = 3r, asflan, 2(:11,2)_* = 3(:1/2)B s il [Beb.
(75 siteriasein)
(¢) Gaiflenso 25 °C @sd 0.30 g dm™ oywnesit B smyaadsn 50.0 cm® sysnsi CCl, @sir 10.0 cm’
o L6 BmTHd GMIbHEIULLE. OHT@S FoBmeven onLwnGuig Bl umLuls ouesis
Omay 0.02 g dm™ aiené srewILILLL &)
(i) swpmevuisd CCl, usmiulsd uesflsn Ganfanais Hemds.
(i) Geutiuglemso 25 °C @so CCl, Bn@w Bomsem G L, @ Uk Gb GemossHmes ®eanflds.
(i) Gup@Pss ufistgmer 25 °C @ CCl, @ 10.0 e @met ugsors 20.0 cm® o s
Qeuiu L Ogallsr, gwoplsmeouisd BIL uspLulsd 2 _aism Sjuweslst CFfamads sHelbs.
(35 yeiteriiaeir)

N S

[udb. 11 g1 urjdbs
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- 3
T.(a) sLsHHION WaiaTisamenl (2_srremmisst Pt U SUPMHIBHED
srfuw) vwaugsg = malw MgCl(l) =
lsiugling GFlisss apsod Mg 2 Bsursiomsig
Ui &H6sGHsHULsTD. Banaflul @F sefaraaiu
QUprIBenioli] 2 (hallad ST LU HsiTend).

<— &b

’ = Mg (1 T Tt=—CL(g)
Ey,o0ym,@ =063V et
5 2

(1) B ani b HEHTL Nl D E6NRIHT 6w .
el Geump el eumufleyy  menL QUmI
DM HBHMHBHHNS 61(1PSHIS.

(i1) L BOWTHHE Sevd HTHHHMB 6I(IDHIS.

(iii) ®eob GamPBuBmaulsd Ups b BeosHrer LTHFFD HLGUDID SmFamud GEOIBE.

LOSTLI@GUIL S &e0LD

(iv) 1 Nsireunsusneuizenn  silstidbEs.
L gulfg0s6ssn Gawsigpsmpulss MgCl(s) @bl uplons o @malw MgCl(l)
UWISTLBSHSHULBESSIDS).
II. @fs0s655H Gausipspuiss MgCl(aq) smyaamal LWALGSS (PYUITSI.

(v) @ssasdarits gf 537 A glLsmd @6 WwaibSurasHng il o amLraw Cl, (g) 2
Gautiufemsy 300 K @goib 1 atm (~ 1.0 x 10° Pa) sipsasdan Csafésis, 2 s rgn Cl)(g)
Gt samevsmeney dm? @B selds. (1 F = 96500 C) (75 Usitefasin)

(b) (i) P,Q,R,S, T ayfwen Co(Il) Geit @amemiiiys Griemausaigd. Sibpibe @ sTaiphsd BCmahdly
saflsn o B S8 syt Gsism uluweisiphasl QUIHSBOTE @enmimansnsh  CHfHoHGHS
Gsialememiiys Gaimeumsial B LMIOILEF EdhATmHIBmeTs Hilhb 50605 HILMIOLILIEHEET ],

Co*, K*, NH,, SO, NO,, CI"
Gy : Cubelss Bemsmis Gajemadbersd NO; o 2 Geurs SIgIL 6T EemsniuibBurg
97 o apeod LlensmabmsiuBiD @ensmuiins bbbl QB maiTaslsoIm).

P — pBiowe @amamuimsi 01HSTD 2 Gs0rs SIUGDIL 6T GemeolbdIsTerer. P @i gm Bid Hmjg6
mzren HCl o a1 gnasid yfub@uig) Gamisleg smomissi Gsstiaima sme. 5d HmFedsy
P prsii@ SsisEmend HhalHma!.

Q - goamuisalla G® aIWEHET 2 Ga0Ms  DUGDIL 6 GemambEleianer. 2lenal  HBHME0
EememuisEbd @ran oS Bmemuiseporgn. Q @ gn Bjd HmIFRI6 BaCl,(aq)
mF Bagam@bBuIg @maTa Sifdhiln HmIWNG h Gauswenlp  elipligs] WL T&lGHIDEI.
s samsais Q @m udBmaNs HHSHSH!.

R — @ememissilsn Gm aemssst 2 Goors S  GensmibplsTsner. Dienel KB ey
GemsmiuIBEHD LIsV6VEMI  SIRNLIGHT  E)emenL I ErHLOTED. R Caalieeias  Fou@sFbaimeald
a1 GHsims. R @ g Bid smyssd AgNO,(aq) 2 Le Hrésd UFLDEUTS S Gsusisndlm
shipLigsy o e rdamal. osislipuge mater NH,OH @b smyslsmagi. Bié semyaeisn R
Bty SILTHMENSH HHBBDE!.

S — @& SwseeTs @ BFTmMUTEID. BEHmsy  BeneniulGailerHild  LISD60EmI DI
Gesmissiangid g0 seienlbmbsst 2 Bors SIUDIL G Bnamibgleiens.

T - gram Sienust Soenruiss wihAD 2 Geona Diwig sl GenambHisenc. B SHMTFaI60
T prsii@ SIIHDETSH HHB DS

(i1) I T @er IUPAC Quueny sipsis.

II. R@s Cabdrmmiss FoU@gGSWnisaie S LmOILEMET a1 H.

(iil) X syonm @F ewndd CasHissinn o sien Co(lll) s ) @memiiLg GajamaIUT@wD. H,O, COi_
oy Rememiuiamsit 2 Gaors iDL 6T Gsmsmipbsisisnar. X @ g Bié smjsmen AgNO,(aq)

o Len Uflafla@beurg G#fbs NH,OH @B smyun ¢f @enb wehasi alpLIg&)| 26w Nal6ImaEl.

Bidb smyFelsd X Bk AUHmNS HHEHHDHI- X G)sil BLLENDLILEF @rthd Hmd H Hihd Ds060H!

HLLeNIDLIENLI  GU6D] B.

@ity :COi_ s B0 U dgs sgpbssimnns 2 Gore g o Bmndlang).
(75 ugsiteriiaeir)

\ J
[ud. 12 @i unjés
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[

ugsH C — &L @oy
Qe ellenTbsenbe WISHHTD allol supsms. (@abnnm alamayba@n 150 ysiefss aisn o fHsreib.)

8. (a) 9By Grapendh OFHNIbGID GUIGSTTS siHGamTmal LILSLGHHEF Bsijeman V ms swmflliugbeie
Qh HTbbd SHLD S6Y HIlul Beiteng.

e & -
CH,CHLOH BHTEBLD P ST F,
1 HTdHHD 3
R
¢ OH OH
Sndbso 4 ThsD 5 &S0 6 |
s 22207, CHCHCH,CH, 22207 ¢ @ g #0800 oM cH,
CH,CH,
v

P,Q,R,S. T, U &l Gxiensusmatilail bl L enOLIL|BenaT aUsDIeugHai (Losu(ipld HTébsmisen 1 -6 Gn@El
QurmGsLonen BFrhamenliGUTmesmsnd S6p &SIl Bsien UL puwialedmbs wrGATD C5fbosbHH5!
SRHIUBE (peo(pld BBEHSHDS HTded S Lm0 LIlLBHHIS.

CarmenamIQUITHETESST:

mana H,50,, Mg/a s #&i, PBr;, iflesiuid @8sniGynéegeyiBuopn (PCC)

(60 ysiterilassit)

(b) (i) Yeireumd rBmsnsy BrenEBE (04) CuBuLTs Lgsaisy HeonCabmid alssmad BT Hd.

(O

(ii) @remi®oE (02) GumuLng ugsamsill LWELGSH  iefsiallsd mha! @—N=N—©—OH
85 SUTAILSDBSTET Qb (PmBsnULl (LpailGILomHs.

CH=CH,

Cl

(40 yeeriaseiT)
(e) (i) mimm FeBr, @a (peiaiionsouied GusiFandb@d HEymbamis@ifent Gu Haml GUID &HidhHHH e
aflsnsmeuTmemsnD QUINS(PmB KL LHMBUD  6T(1RHIS.
(i1) GuenFefangib oefalailangid Uflas S LeNOLLSHMET UsH]H.
(i) owefaieisy o aen GuUsiFsT &mH  <uaIH DOSHHTHHTILL FAuiBhH  SraosmseMaGUTS)

QueiFailud UTTHS g6l SHTHGHMET Talgigl eleiLsnd Cum@EHs Uflayd ol L enloliLbemand
SHHBHIUBH LPEVID &)l 61T HB.

(iv) oiefeSemmeng LGrmbeiLs srdsnd LflubBurg 2 sl i@ elsnsnGunmais &1 L enilisnL
RN .

(50 siteriassir)

J

[U&. 13 gl ufHs
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9. (a) deisumd aflenn sBpusissiesr usHiugl U@lmu gl wnbd GBI gl.
m Bib smrsso M @sv A, B, C, D aisiignid 2 _Geunsmmumsit geubeuraiiaighid @b SHpulsn aigbld
o_6T6E).
&6l o sften G LHFH0 HIUL Bsiien LGUUMNLIRGEHHE M 2 L uBSeSmaE.
Guiiguisd il Bsitsn @pluiGsafsn epsod eiPLIGO|L 61 Fnlglll HENJFEOBEI, HlEMTOMIBST, HENTFEMHAI,
BUTUL|EbHSTT @IS usnB @15 dbHILH S eime.

\/ Q:IO

SILPLIGSL 68T Fnlglll HEDTF6D SERILOID HMTF0
aaren HCVH,S
1951 (HH6Y,
\/ — <&y + [
wil] gl BmwHD
GlsuliLomeat (1) Gardige0
l o1 HNO, (2) Gapipm HNO,/A
&5 (3) @mp GauiuBlamevs@®Hs GefllFdumbassd
(4) NH,OH/NH,CI

e ﬁsuw Gaiibs
NaOP/ NH,OH e ugm

[ A ]
@m i wim e (1) Garpes

(2) sim CaulLF s G s

@en fovid ; Bouwhp @eMjFFluindse0
lNH“OH Lgeng e (3) NH,OH/NH,CI
(1) Wenaswime 2 (Flsenalsd Wlemaswins)
maren NaOH (4) (NH,),CO,
3 (2) H,0, v @
w5 g i e VA
Db ST lW‘QE’L@Q’JE‘) Glsusitensm HBLoBon

algHL [HH0
lgg,n@ﬂ H,S0, @ lu} e
A ; SEUTENEVF QFFISBH
R —
gl g o) Bk

l @sren HNO, Grusiismsn

@err@,aﬂsuuu
a’ﬁm @ 4
NaO]—/ \j ‘ @

OaFibioehasit

| o

1 . L(gha 6T

A0 Eoh wsme onigs L[ D, ]
i o

lg,&,nan H,50,

Glsusitensm
A-A, B-B,, C-C, , D, - Dy agwem A, B, C, D gauw 2 Beuramidsallsn BTG
sHpUGIGeTagD Cajensumsst / Eemibsl U@, X UIBH @H OITUL| UEGID.
A, AL ALA, B,, B, B,, C;, C,, €, Cp Dy, D, D,, D, DS, X odlusubens  Gemisnems.
(@O : BranueiF GHBHTRsHmeT  WISHHTD s(pHs. EIamuens FOsUTHHEDHD  HITeNIHISEHLD
Sl SIsvev.) (75 siteiiset)

[us. 14 gl unjdhs
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(b) BymbLd HhHBHB06060 2 siten Lygren GFyens FeS, ay@b. @nys shpsbssedsi 1.50 g
LDHB‘W QM DTl Bensvsninmarilen &1 @LEﬂ(BLU[B[DUIJI_@ FeS, @ 2 siten s16060Md  BhHHBPID
SO a1 WIBBUUCLS. Gnig Samls@b SO4 TSI BaSO4 Sib  efpUIgIF  QFUuiulLg).
8516031_85@1.0 BaSO, @it 2 s0f Blenp 4.66 g ous Qhboo!.

(1) Bmbys BhHBHH0060 E)HEHEHID FeS, e plonps sgaiddmss Honllds.
Bmios sbpmbsse0sn 20.0 g Gl Bmasio FeS, aimmmi e pemmmsaiams Guibms Hensosmiosafsi
&1p 120 wenlhgwmeorisensd U ACLBBHEHIHEG 2 I LIBHSILIL LS.
by LACWDBDS H1HBD LlsUmD FIOSTLN 1960 6DEE HBIILL BTN,

LDG0HT (RIS 611

4FeS,(s) + 150,(g) + 14H,0(1) 4Fe(OH),(s) + 8H,S0, (aq)

120 oemfidAHuimsomusicm i 116501 BhaiTasdadsst 9 el @ H2804 lemauipsBLuTs GaumuBHHILL G

BaSO, aus afipugus GeiwiucL g L seib BaSO, @ 2 eof Blop 31.13 g o6 Q0HHSHI

(11) wewr  miewtemBA seflai  cpeod 120 weldHawumeonisend@i  Weisn) G HIDLS  HHHHHEH60
Bmaeib FeS, oy SOi" DB WOIQID FHMHHMBH a6 .

DGO [HI6NT60I RIS BemeITll  LIsiTU{B &H&HIDBLITg)

uflGFmmHemen (LPeNMWITHD @EMLGEHID 5wl % 100

2lapenpg  Hewile|

GOl : TwID FHeHID =

(i) wewr  wiewemBISHeflonTsd GBS BhHHbH00 BnbED FeS, sumg SO?[ OB DTHILD
goaipn 100% e Bnpéeweurs H,SO, @6 8 kg o amitapngd GCopmeuwinel EbOLS
BhdhHhme06dsl  SisTiened  SHenlld .

(g7 olgmd SHanfley : O =16, S =32, Fe =56, Ba=137)
(75 Leirefasein)

10. (o) dssumid allenmdbasi GFrenBen GlFwisi(LpsnBenIL - DIQLILISHL ILTHD  Ola 601 6n6).
(1) GamsvBan Gwsipsnmuist UysTer sllensnGUTmsT wWTgH?
(ii) Bamev@eu Gawsirapenpuils UysTen UHs allensmoUTmsT WwWirg?
(iii) GamevBe GFwssIPeNBUIB LWSTUBSHSUILBLD ApsolIOUT TS (OBHTLHE@D CLTHsITSS) WTens?

(iv) GwBev (iii) @B @i L @bapeoliGunmsissisd sid @FOFwsipenpuln  Gasvelll (UL TosD
Hmibd Aoy Weitapmd CaunuinbGalsma?

(v) GamsuBsu GEFwsii(psnmulsd el IGILITHETHET SHisnanbEmsist ®erillosn HLLBIGHT Bihb@Sn @b
BT S anisiGan HeubhaLILIBID (LpHH LIQUPsnmen Elenmisrsnis. @ @ ST Gaulublamsouisy
gei  MHleanmGaupmlLGalaBosHen allsnbdks.

(vi) GameuBeu Gwesnpenpulss LysHmen alilensnGUTHET6 ePSIHI LILIGHSBEMET 61(1PSIS.
(vil) GareuBal Gawsipsnpuies GuUIT@maMTHTIFAUT) DignIFsoLoTeT emevsnIoh@El UnisaliLF GlFuiuun
APSIWI HTTERIHRIEENST  T(1HFHIE.
(50 ysiterfleseir)
(b) siieumid amBuIB6T @eIGEITEIENBUID FifhbHHIonsd alleN 5.
(i) elleugnubd yGsmen GeulILorSeb@ URSTINILF OFisl@mg.
(i1) @mbenit WHCHBHH0 L GHMen CaulilTSeb@Gl URSsTULF GFUIS aImSH.
(i) Gurds@auyhs gefulygrue UsTma@H unssiiysd Cauidsimgsl.

CuB@H & mbmiss geiblaumsimnigund HyLul(Bsien &BBIL6D allnenea)semdb@l CuTmitiuTeT Slyamuis
E\eID / E)eNImHsT GIRIMEGID 26l Ta6ImaH / 2 emLTEliimer ssn 2 misaT slenlulh s B
(50 Lysiterilesein)

o

[, 15 el LN
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(b) Bobus shpsbsmalsn o sion Uysrar Gajme FeS, sygb. Bowus shosbsieds 1.50 g

w”sﬂ’ﬂ QM Uil Mlemeveniomeilel &1 @I_Eﬂ@uJ[DmLILIL_(B FeS, @60 o sitan e160601d &bHBUPID
SO 2% WIHBLUUCL . @nig  SHanl b SO S0 BaSO a6 ellpugwdF  Gauwiwutiul L&l
aé‘sml_&.@m BaSO, @&t 2 v Hleowm 4.66 g o5 @@55@1
(1) Bobys shssoboals BnoGh FeS, @ Hmps saissmpsd soildbs.
Bl is sibpmpbmevadsn 20.0 g @sb Bméeio FeS, asmgi e pismismihbsstiensd Eibma Hems0smLOSBETTE
£ip 120 werll g wimeonisensd @l ACWBBHSISEH 2 L UBHSHIULLSI.
@bs UACLDBBS SHTHHD Lsiieumd FoaUTL 1960 suend @M bHILL (BaiTeNHI.

(T00s O Ve 1585 3 T

4FeS,(s) + 150,(g) + 14H,0(l) 4Fe(OH),(s) + 8H,S0, (aq)

120 i0smfghuimevrmserdeil 1isisn) @emiaaided o s ngib H,S0, smaubipspuns CaipLibismi G

BaSO, @y efpugws GauniulLgl. s db@n BaSO, @ 2 sof Bop 31.13 g o BoboHs.

(ii) wemr  misvemmA BN apsotd 120 wafldBwneonisendai  sian] SmbLs  HihgHwhda0als
BmoHeb FeS, s SOj_ Sub IDTHID FHalHoHmps sl s,

DGO [HIGUNT eIl BamerTll  LWSTUBHSHIDBLITS

UfGarHenan (LenMUWITES Sl b lsmia) % 100

amlapempd  Hlenia|

@M : ormID FHeHID =

(iii) wewr misvemmBISBeManTsd BHLD ShHHbHB000 EBHHEGD FES, ol SOi_ OB DTHID
Fapalmn 100% om Bnseiurg H,SO, B 8 kg o aiLiapbes Chmeuuna Ebibs
HhHHHHV6 DlsTeneUdD  Hemildb.

(g1 oiemsh Helley : O =16, S =32, Fe =56, Ba = 137)
(75 ysitefassir)

10.(a) Desumid elsnmdbmsit GaredGa GFLISI(PENBIL DIQUILIHL WITHES 6lEBT6uTLen6.
(i) BarevBa OFwesiipenpuls LiysHren allensnGTmaT wWirg?
(i) BzreuBau Gawsiigpenpuiss LIFHTen Lbhs ellensGUTMmST Wrgh?
(iii) GerevBey GawsiipmBuil LLSUBSSILGLD ApelIGUTHsIssT (QHTLEGD CUITHsias) Wirensi?

(iv) GuBsv (iii) @B @il BbapetiGuimsissisd g BFswsigpsmpuin Gasvail (L Tos
Hmibuds Hmbu Werapdd QFuiuiuGalamas?

(v) BamsuBen Gawsipsnmulsd psoliGUTmHSTEST Ginandbesien Saflosd S LmHssT EHSHGD P
BaL 5B IS SHOVSSILBID (PSHH LgpsmDsl BeammsTeis. Ba @ S Galilmsouisd
geit HenmCaBBIILIGS MBS eilandEs.

(vi) GarenBar Gawsiigpsnpullsn Lysren eflensnGUT el opsim Lwsismst 61 (1pSHIS.
(vii) BorebBsu GFwisupsmpuls QUITHSTTHTIFHUTs) DigngneoloTar HeneosmiobE LkissTiLF ClFuib
CLGHTMI BT EMIMBISENETT  61(1DHID.
(50 eitefasir)
(b) eiaurpld SmBpImsT @aICRTEHENDILID SihHSINS ellandbEs.
(i) eflsugmunbd Gsmen GaIlILDTHMIBEN LRBAIILF CFIBHDIEI.
(i) @i NHOSHEEHHH LBHTsT GCaulLoTHMISGGU UhseTiLsF CF IS
(iil) Gurb@IHH @efluilgamus UsThoEGH UkisaTiLg CFuismmai.

CuB@fHs Fabmiss gsiGauremisid ST Gsism aHBIL6 almera)berbeE:il CLTpILuTeT s
@ / BekIBeT SIRMIRID 2 sl Taamg / 2 sl _nalamen sen 2 mimbs allonull S Gso.
(50 Lysiterilasin)

J
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rE‘y'. (@) sisughtd eflen spmuweissien LswL U@L SigliLsmLwWinsd CBTamiL g,

9m Bid somjssd M @b A, B, C, D sisiiannd o Geonsmissit @sibaumainfaigid m Sppus aiglb
o6&,

&0l 2 sen L HHsd SIULLBsiten UGLILTUIRSBEDSHE M 2 | UB&STmaE.

Guiiguisd syt Geiten Gniluiboeisin cpsond efpLIGAIL 61 Falgll HenIFaOBEN, FeTORIBET, HEFEBEI,
SUTLHBST SIS 66N EH15 LB ame.

\/ <>EO

FIPLIGOIL 61 Bnigl) BT e HENTF60
ganem HCI/H,S
19 &L (H&H60,
V=< O NN wn
T EI Howbp
GauiLnoTe (1) Ganglhmso
sagnean HNO, (2) Gegibs HNO,/A

(3) @m Gauliupamevd@d @eliFduTssen

[ ] (4)NH4OH/NH4CI

@FHTEr el fpe Oenfiibs
NaOH NH,OH HCI
LI&GU)&

V lemg&:l'_@ezsi)
' m@;&m (1) Gardlsss

e Bovid ‘ 2 Qe (@i
P (2) 2mp GauluEsnsud @
Z ﬂ!ﬂlﬂﬂ}ﬂl @oMlyFflrdssd
NH,OH LI& e wl (3) NH,OH/NH,CI
(1) \Bsnaumen 2 (Fnf sonalsd LllemapiLin)
r agsHrenr NaOH (4) (NH,),CO
o G
SBID [HvLD -“ BeniehFsuriy —"v ~—

" (B
l e .50, @ imlsltﬂ_@ﬁ
Ao FEUTENEVF GlFmIBH
Wit R e’ awes e

l amren HNO, Gsusitenst

s1lshd sl .
pa— Bsmih L Calibs 4 ®
NHOH;/ \}iCl

Glausitamsn BpoHm
| mo
i ) LDGhF BiT
anfio. Bpib (LFnF FNTHS —
U560} i

l genen H,50,

Qlsusitenst
A-A; B-B, C-C, , D - D, gguwem A, B, C, D g8u 2 Gorenseia mrag
smBUsiGsilanmid CFyensume / GElenmimsT D@D, X UOH @M 6UTL  DGLD.
A,, As’ A4, BI, Bz, B3, Cl, Cz, C3, C4, D1= Dz, D3, D, Ds, X oflwusubsnm  GemisTemis.
(@MUY : @ramwend GoHIRIEmsT LIGAID 1pHS. STFTUMEF  FHILTHHEHID BN 6uIhIBETHLD
aFD Si606v.) (75 Usheflmsh)
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(c)

(i) dereumid allammasst eflonnalfl o Bubhseny SiglLmLLTss GmTemLael.
I.
I1.

[I.

IV.

(if) Neteupd  eflenrdsst sSreuymsaiealmban Frmm e Gamiiser  f&056H6 5 1UBMMS
DL LTHD  OlBT6IL 6061,
L.
II.

M1

Bummas alamalfl o BusAuls LUSLGSSILGD CFwsmBmLS GEUIGS.
Bupmas allamalflulsy i migb o uliftiuren @perwand ganfen (active chemical ingredient)
Guwsny  611pHIsb.

Bumeas ellamdflulsy o miGn 2 uljiure EjFTusid dmeB ST (PmBUTHSH
glenfleugBEel uwsTUBSSILGD Huiosfulangid smguiaigib CUWTHMET sI1PSHIS.
Bupens allsmmalfluiles smwiyb@ed CFuBms afamalfluls snwlyb@llam G o sien
Baumium snLd @GuillGHeas.

Fnmml s1eiGlslmemstl LINSHESHBUUSBE LWILIGHSSHSHS APDI (PedBaEsmend @G
Comanies (peamssilsd GLrsuyaien L@GSwphs alduls NFGLTEHMS DL WITHS
Qe (psnmenid @GHRILHaE.
Uleiisumd Frim stemiClemiuiss  gaiGsaumsnpienn i mgn Ursren Coyensuuist GlLwey
SPBHIE.
® st Libsd eremiGlsworul (Citronella oil)
@ smieut Beu sTewTGlem0IL
@ HWIuT Esmsv 616001 GlenorLl

(50 eiteriaeir)

Al e sl
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SUOUTHSHA DI 6)ENEIT

1 2
1 H He
3| 4 51678910
2 | Li | Be | B |C|N " | Ne
11| 12 13 |14 |15 |16 |17 | 18
3 | Na | Mg Al |[Si [P | S |Cl |Ar

19| 20 | 21 | 22123 |24 | 25| 26, | 27 [ 28| 29:[.30.(:31 32,33 | 34|35 | 36

37138 |39 |40 | 41 |42 | 43 |44 |45 |46 | 47 |48 |49 |50 |51 |52 |53 |54

55|56 |La-| 72 |73 |74 |75 |76 |77 |78 |79 | 80 |81 |82 |83 |84 |85 | 86

87 | 88 | Ac-|104 | 105|106 | 107 [ 108 109 | 110 | 111 | 112 | 113 {114 115 |116 (117 |118

571585960 |61 62|63 |64 |65 |66 |67 |68 |69 70 |71

La|Ce | Pr |Nd |Pm Sm |Eu |[Gd |Tb |Dy |Ho |Er |[Tm |Yb |Lu
89 |90 |91 [ 92 |93 |94 |95 |96 |97 |98 |99 |100 101 (102 |103
Ac |Th | Pa | U [Np|Pu |[Am |Cm Bk | Cf | Es |[Fm [Md [No |Lr




