Chemistry Olympiad Sri Lanka slarrgsreihsrar gpud@: T 1K

& All Island Chemistry Quiz

Y rivLg Capieyd CFmgemesr — 2018

allerTaseafln@h allewL &@mas LU mIGeN 6T sTevTenlldong 16 @prib: 2 wewfl 30 Bl b

Should not open the question paper until the instruction is given to start. (type this in Tamil)
2 sirem_&a&ib: 50 LLBiey aflarrdssr wHMID 3 S L_eowiiy afleaTTdssir.
u@gl A: LvGgiTey aflesrrdaser. riul L mbg allewLseafleb Wseab QUTHSSLTETNSS 6B,

a.  sroer allerrésalh@orer el ssner Sriiul L srefle GBliGs

euGleurp aflarrallH@ Wiseayb QuTksswrer allswullswers Gsfley CFlg sTusht GuaTTemeuls LWeTUBSS]
FCY T iul_HeTareurml p(h ST L WTerhSlener @) (Hs.

L @ (O X @ @

C. geuGeur ailarraiheh eCr gm allewLullswer wréslrn oL wrerd @)H%. peTnds@ CuhHuL L LSS EHSS,
YeiTeflassir eupmis i om L rg;.

d.  eflewrg srafllv o misellhsrear GUuIL @G @edssd wHnin oflarrssrafihasrer @ouf® (3 stwsSsIsHeT)
sTeiTLIUD DM Olgsefleurs 6TpSHI5.

u@gl B: s Lenwiiy eflerrdsssr

e. u@d B nE srou’@erer @ Qeusflullemer Ldwaliiushsrs LwsTLGSsan. DO NOt Separate the Part A
& B answer scripts.
H0&CVL_LTH6T 96VeVGHI Coumi 6ThGHOleUT (W LOGITETEMIF FIT BT HIGEHLD EILOBISHBLILIL OTL L T

1 PERIODIC TABLE OF THE ELEMENTS 18

1A 8A
1 2
H 2 13 14 15 16 17 He
1.008 2A 3A 4A SA 6A TA 4.003
3 | 5 6 7 8 9 10
Ll Be B ( 0! N O F Ne
6.941 9012 1081 1201 1401 1600 19.00 2018
11 12 13 14 15 16 17 I8
Na Mg 3 4 5 6 7 8 9 10 11 12 Al St P S l Ar
299 2431 38 JB SH 68 7B RB SB 8B IB IB 1698 2809 3097 E i 3543 3995
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
3510 40 .08 44.96 47838 054 32,00 g 33. 83 ?‘S.‘Jl 3B (:9 6353 65 35 69 72 161 1492 JE 96 19.90 8380
37 38 39 10 i 12 13 44 15 16 17 18 19 S0 51 52 53 54
Rb Sr Y Zy Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te 1 Xe
B3 47 8762 88 91 9122 9251 9594 (98) 101.1 1029 106 4 1075 1124 1148 1187 1218 1276 1269 131 3
55 56 57 72 73 74 75 76 77 78 79 20 81 82 83 84 85 86
Cs Ba La Hf Ia W Re Os Ir Pt Au Hg n Ph Bi Po Al Rn
1329 1373 136.9 178 8 1809 1838 1862 1902 192.2 195.1 1970 200 6 044 207.2 2090 (209) (210) 222
87 88 89 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
Fr Ra Ac RI Db Sg Bh Hs Mt Ds Rg Cn | (tw Fl Usp) | Ly (U | (Uwo)
(2213 (226) 227) (261} (262) (263) 1262) (265) (266) (281) 272 (285) (184) Q59 (288) (293) (204) (294)
58 S9 60 61 62 63 64 65 66 67 68 69 70 71
Ce Pr Nd Pm Sm Eu Gd I Dy Ho Er I'm Yb Lu
40 1 1409 1442 N145) 150 4 1520 1573 1589 1625 164 9 167 3 168 9 1730 1750
S0 91 92 93 94 98 96 97 98 99 100 101 102 103
Ih Pa U Np Pu Am |[Cm |Bk cr Es Fm [Md No Lr
pi2o  P3to paeo  besn fosn  jesn lesn 247 |esh sy jesn essy  fess jesn
surw wrpPlsd 8.314 ] mol*K1 SeusTgSrm stevor 6.022 X 1023 mol*! 0°C=273.15K
1 atm =760 mm Hg
Lilersi omrmled) Blwi Qeuliuplenev wHmib Sepsasin: 273 Kand 100 kPa
h=6.6 x 1073* m2kgs~1




ugs A

1. usBISLISH GleuLILIeYysTEHeDM WITETS LHmILb G Flweunenm PeTmrs CFiliLigest

CLPEVLD 9 6UITTITOIT6U T &5 LILIL_GUTLD.

(@) @ewaTseL QauliLeaysTEnmm, RHEISH GloulILIa)sTEhdM

(b) 2 wps (Herorissd) QailiLalsTEnmm, B BISM ClaIliLaaTEH»D
(©) o ops (Harwwrissd) QailiualsTenamm, alwuTss GlaIliLasTEhs»D
(d) uys Qauliuaystendp, Dellwrsd QailiLaysTeEnmm

(€) @ovamrsd QauliuasTenamm, Halurgs CauliLeaysTEnamm

2. Jereumeusraummlsd e1g Feoui (S), s wip (Cd), andissilwn (Hf) wpmis Grigwid (Ra) oypslweummlssr
B)evS STt BlewevwienoliL|ssenerd FWTHSG HHeugl?

(@) [Ne] 3s?3p° [Kr] 5s% 4d®  [Xe] 3s? 3p° [Rn] 652

(b) [Ne] 3s? 3p° [Kr] 5s% 4d®  [Xe] 6s? 4f1*5d?>  [Rn] 7s?

(c) [Ne] 3s?3p* [Kr] 5s? 4d®  [Ne] 3s? 3p® [Rn] 5s? 4d1°
(d) [Ar] 3s?3p° [Kr] 5s2 4d°  [Xe] 3s? 3p° [Ne] 3s? 3p°

(e) [Ne]3s?3p° [Kr] 5s?4d*  [Xe] 3s?3p°® [Rn] 6s2 4f14 502

3. 9m Qesdreflsr wsaTewwd FEHFQFT G (N) cpstmrsayn wHMID CsrersdlanileyCauss
F&FFRFTL_GLsvor (1) @)rewrraay @) mbsred, 2 LGaurL g enerlt LrdBlSlbgieutiui®dgieug)

(@ 3p
(b)y 3d
(©) 4s
(d 4p
(e) 4d

4. gpresasemrioursrg (Ca0) svdwn sruGsrmmlsr (CaCOs) Qeuliuds fswsuller epsd o HLGS
CFrinuiu@&ermg. 150 g CaCOs gy e Blwiw QeuliLiplensv wHMID HpHEHSl60 LTlenswenL_wjb G\Lmipgi

aflemsreurdasliLpio CO2 @)er serouarey wirg?

() 341L
(b) 234L
(c) 336L
d) 134L
() 11.2L

5. SouasrTsCrm aflgemwis upPlw g Hnissefley Fhlwrers e1g)?
(@) P/T=constant
(b) VIT =constant x n
(c) PV =constant
(d) V =constant x n
() V =constant x P



6. &8s (ésdisarmarg wedpGuPmLiuL L s 1360 Hbg allvdld GasfaTner sT6eTesflsh
&CBHTL_(HbaHL THeMTeTSI;
(@) siwfsmassT osva
(b) CrBrommuiul L genflsensser
(C) pEBwewTeT Zi6wf% e SH6T
(d) ersvevr FLLIQUTEHL SeflerTaYid HTeVlILBID
(&) wewpBuhpriul L gienfldensser

7. 25.0 °C @avisirer 1.00 moldm= Ba(NOs); senraedlsir 1.00 L eyergy 25.2 °C @ayeirar 1.00 moldm= Na,SO,
sengaedlesr 1.00 L o 1 e sGeurfwresfluley ssvsasiiu’ L Gurg Gleustsmerplm slesro BaSOs efipLigey
Qupliul’ L g st sevewsuullesr  Geuliuplewsvwrerg 302 °C o8 o wikhgd  sSTewTLILL L F).
sCeurfloreflwTerg Lnssaissssssara) Oauliugsams 2 PlehHausTasds SHHBlaTTe, HewyFedlsr
HeTeeulILG Qarerararey 4.2 ) °Clg?t gysab G midlssamraadsr oisd 1.0 g/ cm® oysea)b srewiiuig e,
2 maursasliul L s cpsd BaSOs @)est GlauliLiaysirephenm wrHmD wrsi,

(@) 420J mol?
(b) 840J mol?
(c) 21 kJImol?
(d) 42 kJmol?

(e) 84 kJmol?
8. VSEPR wr@fufler cpevdam pmitiNenssriiLller ojigliLenL wrerd):
S @ uwsvLNemsr SAOLUSHHTS allev @) eVSHHIT6IT LI u FHET HTHISTTHSS6U
a L] FlsMliugm 20 gl SHTST LTS LUGSHeT ST G
9 (LD MBI 6W LD 35 65T M 60T
b) 26 oewelsr  GmF  @lyd  sreu@D  GsBrET  GLips  UGHseT
Cumelurmbglensuilsnest 9 Hlafd @ euenasuiled $TTesGa §3(LDBISMLDSEIH6)ST6TERLD.
C) UewewriiLile mEHLIGLD SH&Hetley 2 eTer 6U T (LD d5 (3 > 61T IT 63T W EWTLI6W LI
il il S EvIEER S EnTOLIIEC) & on
2 (HeUTHGHeusm @ GComelum®bs Geueist(HLb.
SHevLiLilesr 85 (&S5 6IT bpeuen T, CHTOTS S 60T FLOFET Hlemevem it Tmmieildsgsler
d oo pupbGHeT WY19b5 Camens & Caprhmiellsalstng

@) o osmalsr @miE) 9Urigd sretL@D  @esHrer GFTigssT  HeTEnansulener
GODLILSDBTH FTHI%HGET 6p(LPBISENLD S S5 6] T6TEHLD.

9. NaCl syergy £ifed senruyio Qurags £GrHmuL’ L Nat LHDID C|- JusTsmers Carppieilsslsing. Nat
wpmid H2O @)@ @)ewLullsvrer seuiddl aflsmawimerg) UlswewriiL) <@ .
@) Qoymare) - Guepamare)
(b) @ywesr- st
(C) sosrest Uspewriiy
(d) spwsr - Qpepemarey

(€) ovaiTL 6T HPVANleHSF



10. £Cy oL aumswrulled sriul Bstar sreoyseflsver uwestu®SEH PClyy @er epelwrssy upplw

g Dmissafled Fflwrarengs Clsifs

UGBTI LD AHJQ (kJ/mol) S (J/mol K)
PCls (9) -288 317
PCls (1) -318 217

@ ©Gopss OCaliupleouldy FwLTETETS)D Siqw  CeliuBleaeuld)  FWHDHSTHeLD
SHTEWTLILIL 6V

(b)  erevevr QauriuBlenevulleid swiomess)

©) ©Gopis Oariupleoulsy FwWLHDSTSD migw GCeauliuBlaeoullsd)  FwTRTSTSeLD
HTeWTLILIL 6V

(d) erver Geuriumlewsvuilgiid sFwHDS

() wueasE aur GUITgILTaT 5&MOUSHT O&THESLILL aflsvens

11, smdled swuGdunisst stariiL@usden RCr cPVGIDHN HSSTSMSE Garanmiy e 9CHBaemear

srueht Fhisledlullsd LVBoum puBiIsemLLImUS ClaTerg hb@h. hexane (CeéHia) @hE@ suswrwdhdn iqw
Fm1sl6d) FLoL@GHwmiseflsr eTeisrentldhena ?

@2 [®3 (©4 (d)5 (e) 6

12. Terbinafine syerg yepewes Gsred wHMID Sewfls GCasrhm  aeTuupBDers AHFmswelss

13.

LweTUBSSLILBID @ LyehFaTeleudli] mbSTEGWD. @)sewet suriil cpsvorsGeur svsvg Csredlst g1 sp(m
Sifb evevg seflby CurGsur yFfs6amsitarsomd. Terbinafine @)ev srewriiu@bd swuLiLilenewTiiLdgerlesr
6T6BoTemT & 6m WIT)?

QHB H CH3
N\/S/:—QCHs
CHgz
H
« HCI
(a) 3 (b) 7 (©5 (d)8 (e) 6

s Bui mewrufredlsy yFlw srpvleverd seurds@GnCurgl, eueaflully srestliiu®Bid L FFer Y erg)
Qrsss5dle0 2 srer  Aauliuemissaflsy  srewtLu®L o CuwregCerrilayiL it @ewewElng).  @)F
CQrweoyempwrergl sl dsafllemar  mwrufredledmha o L eflstt  egwearw  ursBisallhDg 6&TesT(h
QFsLeusMH G 2 Bayslstimgl. G Sriiul HerareuHmist ph suafl wrHUBGSSWTETH L FFesfled LTTdhs
Al Cur@CarrLieniL 6T SHThHpmIusk S Hswrs @) @Luset srrewrors  aillevnigaaflsr o) derdlg s
HPHFASHG LUBISLD aflenarailsSleTngl. jbd CLPeVEIn )| 6T6IT6OT?

(@  Chlorofluorocarbon

(b)  Carbon monoxide

(c) Carbon dioxide



(d)  Hydrocarbon gas

() Gum spiiul Lepar wreyb

14, Veraumausstaupmier  udems  oFfL @ aflwareweus CesrhmiaNssssmigugi ol wedpedwid
Carhmiallssragwrer eurwFCFmy wirg?
(a) SOz wpmio NO2 (b) NO2 wpmio CHa (C) CHa wpmib SO2  (d) SO2 whmip CO
(e) CO wmHmio CHa

15. wpsev (primary), siswewr (secondary) wpmin yenL (tertiary) o evs8srasafler @géslrn wswpGu RCH0H,
CHR:0H wpmitd CR3OH <y@ib. @)di@ "R” stedtLig s Srusmest GlaTestiy (hb@h @ emen @GUldbEleaTmai.
@BDEHTET 2_FTrewThIssT &G Syl (HsiTerst.

R OH R OH R OH

~_

primary

R R tertiary
secondary

Pyridinium Chlorochromate (PCC) <yeirg spp L fCupmiid s@mallwrgd. PCC gyerg wpssv

IVSCHTVEHENET 2_L_63TIY WITH S|6VIG 60 &HL_(HHSBEMTTHELD F1eWeT 96VHCBHTVHemaT &1L T6ITEH6MT 6 LD
LU ACWHMIASTDOGI. LewL HVsCasTevHamTaTgl s ACWMHDID HewL_wiTg).

R 0] R 0]

aldehyde ketone

PCC wy_sst Qeutii@ummid Gumepg Lilsreuid cpsvdan Mler @l ACwHmiiL’ L efllewerey wirg?

HO
OH
HO
(@) HO (b) HO (c) HO
© o OH
HO o) o
H H
(d) o (e) Gum gn LIl L eDeu WITEYLO6VEV



16. Cagdlrsmenils FwLGwnbissT starliLhusmen G peVdEInDm @FHHdTdensd 6lETeTLy (hdh@HLD, 606D
QaupPlLgFHCev @riewi i LlewenTiiLlener @l 2 6rar amiGEsemer eVeVg FLdhoHemer 6leusiGeum)
WIS CETemnTIy (hdhEGLD. 36 Cohsslrsemnils FwLGSlwnisemar CiS/trans ster suswsLiLI(HdbgsorLd. CIs
FuoLGgwnhisafllsy Grl enL LlemewrtiLing @misCs @lrdlemaullsy Fwwrer @)@ amibssr | @ wHsmend
e Tty (hdbGHD HCHCeuswer trans swLGHwniseafley Bri sw Lilswentiitln@g &mdbGs eTdiliLddSHe0
FLorer @) ® amIsser | Gussamard Careauig ®me @i, Olefinic srusT 9am Tl &% oL L BigsT
srentlL@WTuiler 9% CahsSIrseantls FL @GS WdbSaTenwenw Glouefldsrl L orl L rg.

a a a b a a
b b b a
\ / a b
Y

Does not exhibit
geometrical isomerism

Cis and trans geometrical isomers
UlsiTou b cLpevsdn DMIF HSSITHBI0 CohsSlTroHenils FLUGSWSMBH STLLTSHS).
(@) CsHs (b) C4Hs (c) C4HeCl: (d) CeHy2 (e) CoHCl,

17. Vereumeussraupmier s18) KW el LTiés yEHaNndh@ @MDeuTdd &Tessriiu@ID.
(a) wewaTuTEHSTDL
(b) Qardplensw
(©) = mePo
(d) wseraug SuaTTESD 54
(e) opelursedhsrear Qauliuib

18. £8p sriul L Gmriflwedsy (geramial) gPlssiul @stear 1, 2, wHmib 3 eugl STUST SWIsEaf 6T

SOLUTESBLD (Lpewm G

CHa
1
O X0
I3
HsC” “CHs,
(a) sp?, sp®, sp? (b) sp?, sp, sp? (c) sp?, sp?, sp’ (d) sp, sp®,sp  (€) sp, sp?, sp

19. Nereumeussraup musit 618 LA&S GODHS QBT BlewavujerL_wig?

@ HF  (b) HCI (c) HBr (d) HI (e) H,0



20. 2058rTé5C8urallears $saTSSNSTOT FLHTLRSSLILL L FLOGTUTL TS

21.

22.

23.

24.

(a) 4 CsHy; +2 0, — 20 CHy + 4 HO
(b) CsHi, +8 0, - 5CO, + 6 HO

(€)  CsHg+50; — 3 CO; +4 Hy0

(d) 2CsHip+130,— 8CO,+10H,0

(&) GuGs s UL L e»eu TE»aU LDV

M @rerwerallweorerfing m @ rerwer sréssSnars 10 moles greu QuwgGearrsv (CH3OH)
CapewauliLil LTeD, Femerts Swrfllugne vweTuhssiiuL Csusnrigur sHesreusrey wirgh? CHiOH (@)sir
9Lit&8) 25 °C G)sv 0.8 g cm™ oy @1b.

(@) 0.025L  (b)0.04L (c) 0.25 L @d040L  (e)25L

PMH STHHD HWTSSTOTS Blspeusna@ SHledlet FwSardadgd (Gibbs free energy (AG)) wewpwirss
STeRTLILLGeustT(RD. (h HTHSLD TLGILTIYSHID HeiTesllFenawiTas (3)HdhasCauar(horullsr, GlauliLia|erensnmn
(AH) wpmyd eresr_Crmill (AS) @ Sweupmparer Blubsemersst wWirdg). @)bs Geuliu @udssallwednsmer
Fryrwrflser Usteumwrm Qsriyu@ssiiu@m. AG = AH - TAS.

(@ AHGmi, ASGmi

(b)  AH Gmi, ASwerm

() AH we»p, ASGwmi

(d) AH we»p, ASwenm

(€) GuBs samliul Lenal sTemeuu|Losiey

sevemauuilel sTewTiIL@L @eubleurm HTw GQuT@Hefleargid UGS Yol HupssBISmaT HMTSHE HUSH S
Greri_sv (Raoult’s) eflglwresrg LweTU®SSLILIGSDSEI. H|S6STLILY, @(h uTW| & Heveweuuilsd &mesriiLI(HD sp(h
USTTSSSS6T LGS el opsssms (P,) ereumomm CeusfliiLi(hbgevmrn

P, =X, P
@EiE X4 statug A Gers apsolifeterio wpmip P etétug srw Qurmeflst LGS opallupdsid
sToTUUMENDS  GDVIGESTDGI.  CTds UpHs  sTTUZI WSS LG W (PpSHHBIS6T6rHID
Fn (DS 0B Tewss W TELD.

2@ Freus sevemeuwrerg 323 K Qeudiuplensouilsv 1.5 mol Quesrdsst wmmin 0.50 mol Qsrepiufemers
Qs menrsireng). 323 K Geutiuplensvullst Glusiidesrrenrg 36.60 kPa oyaillwwpdasgamsuyn Cgrepiufsormers,
12.24 kPa geluysssemsud Garesr@hsrerg. 323 K  Qeuliuplensvullsy Qarepufeflerg L@s)
el pdssama KPa @60 sewrddl(hs.

(a) 1.12 (b) 3.06 (c) 8.15 (d) 9.18 () 12.24

S ellwpsswTesTg @ Ceuliuplensy Fribss @uisOLITEGD. YHTeugl GleuliLBlensvuilsd eTHL®BID @ FArlw
wrHnwrergd Haluwpsssslsy LrHDSmS THUBSSHID. GeuliuBlemsy Ta @sv (Kelvin @)sv) g alwipdsid
Pa 9ys @) ms@wruilst, Goumiui L Geutiuplensy T uilsv gyellwipdsid P gy erg Ulsitoumorm S @Bib.

Pp Dyt

p  R(T,)?

(T - Ta)

@mig AH eteitug) pellwrgedhésrer cpsoir Geuliusysrepsnm, kI mol! @ev @@ wpmib R ererug:
O Fleveumuy wrmledlwm@Lb.

suafloeTL 60 OWPdoHSSlv evFeir surujailsr Carglislensy 300 K oys @)\mplisa@uruilsir, T = 290 K @)sv
SvFeT aurwaller opallwwpsssams Siwrealsss. AHeyalwpdssio =24.94 ki mol™.,



25.

26.

(a) 0.75 atm (b) 1.5 atm (c)2.1atom  (d) 3.0 atm (e) 4.2 atm

FCY sriul Berer 2 HeuliuL Galsv sSriL il Hsrereurmy urTsSlrd A erg 200 KPa @ev 1L
serauarayenL_wl Al surwallenesrujb uTgSlrid B oy erg 150 KPa @)sv 2L sereusreysni_w Ne surujailsnssruyip
e reasTHsiTarer. @)sual(h LTHHTBISEHD LDEEHNHSSB5bH SaTalaTalsnerujenL W @ SlhaluileT epsvid
Q) wentEslILl (heTareT. Y TibLSSled @) SlHalwrerg apL it (herers. SHSwrerg sinassiiul @ @)su
QUTW&H&6T SevdEalLLu@ Curg @)liursslrsiseaflsy srenriiLBib G)mislupdsid wrd?

—

B
I\ A T 1_,f
(a) 133 kPa (b) 150 kPa (c) 167 kPa (d) 200 kPa (e) 233 kPa

@ wrenreusst 4.0 g CaCOs wommid 1.0 M Qerleysmwr HCI G)sst 40 ml g Slweupenmd HevbSHTedT. Hluiw
GeuliLiBlensy HMID WPoHEHSHeT S1p 2 HeurdasliLipin CO2 allsr sHesrorey wira?.

(a) 0.02x8.314x273 cm?
(b) 0.04x8.314x273 cm?
(c) 0.2x8.314x273 cm?
(d) 0.4x8.314x273 cm?
(e) 4.0x8.314x273 cm®

27. @rarwsralwedev ppm (parts per million) sresrig) sayd Gemmeaursar Qapleysrer Hamraasaflensrd @nldssL

28.

vwestu@BSlesrmai. 200 ml, NaCl sengrasuresrgy NaCl @)eir 0.0040 g slemflallewenrd Gl mevr(hsrerg. NaCl @)esr
QFplailener PpM @)sv senlldh@s. Biller HLisdlemw 1.0 g/ml sterd &mgis.

(a) 8 ppm (b) 20 ppm (c) 32 ppm (d) 80 ppm (e) 200 ppm

2 Gersid M @leir GLiTgBlewws Siwrefliiugnars Ulsteumd Corgener bLTdhsliul L g o Gorsn M
TG [H(HL6T STHBLML WEHdn lg g JYewswTsd @)1 uflGasrgemerwireng BrHm d@pplensvuilsst £1p
BLTSSOLL L ).

@bs ufNGsrgswesruilsv 284.70 g glewfallewerwjenw 500 Ml gouswerwresrg LwstuBSsriul L g. 0.75 g
cm?® oisFullewatueoLw  wataamamTwrears @)sGauamerullsr aflafliby euewr Blriuiul L g,).
LeGlemTasTeneRTWITETGl  (pHBwrs wmsCrrésrusr GLr6lL &Gseaflemend (Ci2Hzs) Casrer@hsrerg).
LoessT Gl ewTERsTeM ewTUN TS Gl TERTL (& eusmenuilssr glewileurenrg) 684.70 g oy @ h. Lilsr Slevsrio 2 GevTdEH LTS
HUGTLOTS GHousweruilenisit eweusbasliLil L. Gurgl  FHAnflgerey LoesT6lenTeRTH EBTIITETS| (& 6uemernuled(hhy)
QeueflCGuplwgr. @UICGUTE Geusweruilest Slewflsurewrg 764.7 g @b, Mereri @)eu 2 GeVTEHLOTETS
LD 63T 6 65T 6557 63) 65T LI T 63T G5 QeueflGummrgeurmy HEUGTLOT S SHOLILL L ). @)iGurg)

Lo 63T G\ T EBsTEM EWT U 66T GlBTEWTL (@ 6uswearuilest Ll Flessfloumerg 564.7 g oy @ib.

2 Geourasid M @)eir jamentemourer L& g cm> wirg)?

@ 1.25 (b) 1.55 (c) 1.90 (d) 2.25 () Gupan Plwg) T8I0 06V6V



29.

30.

31.

32.

33.

34.

35.

wenGlewrasEenTullsmer sHmID Gurepg 2 Ml yerg AbFalBSarng. CuhasaL iyalha@ sTerer
Bl&pLh (aflerm 28).

@) oisg) Avisare miqwsg

(b)  oiss) Avisere; G@pH5s

() 9LiT58) 985 eraurssd STeRTiILL L &)

(d) 10% Qaib gFswrss Gopbss

(€) exrfds wigwrs)

ursusdmamresr (effusion or diffusion) Sranwler allglwrerg, QeueflliLireusy afswmerg cpsvi Flewflalls
AUTSHSePVSS @& Cohiwrmialdlswrgd erers @GULUGFsrng. Gbs aldluillst Ly Ll AsarTTerg

WBTFHET AL ......oce..enn. Gouswras LTeydlaTmgi.
(@) 0.0625 afsip
(b) 0.25afsid
() 4afsd
(d) 8afsd
(&) 16 efsid

epssTm ugpreiTsenTesrg He, Ne wpmid Ar gpslweupdlest Gr  sTewsTenildhendsuileTerr ) sumidd arTev
wlroudin’ Qsireret. Lilsteu i pldbengsseaflsd 615 2 aTenLoW TesTg]?

(@) LgTeTHaTTeTs) QT Slewflasrer aurujenaud O TeTLy (hdhSSTMET.

(b)  oewarss LTETEEHLD RCT HaTauTIS C& T (S ST DT

(€)  eypsrmy surwEsEHD RCT YL THSwE O Ty HEGLD.

(d) QeusuGoum suewsWTERT Hemishsaflsit Frraf Geusid Gy wrdflwmgib.

(e) GuGesv T MLILIL L $T6YH6T WT6LD H6UDTETEme.

0.1000 mol L Qepleysww 1.000 ML 2958rré@Carms oflevwrerg 100.0 ML o6 Fmosr Csidg
WHTESLLL LG @)bS msTohsliul L sengaedlsr 10.00 ML gyerg Bmsir Cxigg 100.0 ML s Bereyid
WSTHESILL L gI. @misls sewrFedst pPH wrg? pH gerg -log [HY] 9s susnrwumissiiu@Ga#ng. (-log [H *],
@amley mol L 1)

@1 02 (@©3 (4 ()5
surudsefler Gussalue Carlur_enL 1 LwsTu@sS @)ool Awr surujailerg srref Caussslenssrd cLpsoi

Flewfley (M) wpmd sefGeautiuplensy (T) GSweupmler Sygliuewulley Firwreflds wigwn. Frred
Coussgnarer sewnllg FweTum( Mathematical expression sresiresreuras @) @h? (R stesrLig surwy wrpled).)

@% 0% @m0 2 e

6T Gleutiuglemsvulley He eumwellsirermafl Geuswrerg 300 K @)edlaysrer O2 surwjallesr Cousdhslm@Hs
FwaTTGD (Gl A L S60G 2 _enL WG 6T68TE HHSIS).

(a) 300/8 K (b) 300/4 K (c) 300 x 4 K (d) 300 x 16 K (€) V300 * 4 K

UGrmresrevL_-Gevrluilsst (Bronsted-Lowry) Qs rerengsufsiriig LrmdSlrest (8057 F6dT S(W6dT) 6uLphids i Terd)
oflevrseyd YErTESlret (sraeT oweT) ssHm&ESTarTaluTesTg s STTLTSHeyd QSTHHLBS GTDEI.
B)s Qarerengulleit g liLenL_ullsy sTdGFTenauwiTerg LGTTeTeVL L Lileviors EFwevLIL TH%5)?

(a) CH3;COOH (b) HSO4 (C) NH4* (d) Hs;O* (e) CaH1o



36.

37.

38.

39.

40.

41.

42.

Ulsitoupeussteummier &) pemesreys SlHLiysmesilswest Ldfwiors 2 enL_wig)?

(@) PFs (b) NHa (€)CH:Cl  (d) HCI () HS

£Cp sriul (hsirer Caiemeuseafley 61gh SP sevliiler spupdH@ wHMID P HeIClUTIESE o), %lweummlesr
CunRuTHBGIwSH Ul T cLpsvld LilswentiiLNenest s7HLILIBGSHISTDEHI?

(a) BFs (b) C2H: (c) NHs (d) BeCl; (e) H20

H3sNO whmito HNO3 sy dflwsumpmleir swwwr ojemiailsir sevliLimdasid wpenmGui?
(@) sp® &sp?  (b)sp? &sp?  (c) sp® & sp? (d) sp?& sp® () sp3d? & sp?

Ulsiteuid gnpmudseafiev H2O wpmid HoTe gslweupmlenrg &L swwliy whHmib 2 misldserens LbHpBlw
Fn DM &6fl6D SaUDTesTd

(@) H:Te @erg QasrdBleweoowrerg H20 @aiib uriésss GameuTerTs).

(b) H20 eypsvdgnprerg HaTe cpavdan Plaiid umids o mglursrs,.

(€) H:Te @ars ouflvsseTsowwrarg HO Gaiid LTiéEss dnigwsg

(d) H:Te @& sremtiiL@ib cpsvésm pplenl & saurdflalevswrsrg H0 @b uriésssd o nurss

SrewrLiLI(HLD.
() H0 eypevssmmiseflen, G srevriiu@n ukiS Qeugy epertiurearg HiTe @eaub uridss

2 mIFwTsd sreuTliLi(bib.

Ulsiteu i sumuy cLpsvdan miseflsy sTsD @& BlrbsT &) hpevesteys SlHLLSImeT SremriiuL wrl L rg|”?

(a) Nitrogen Dioxide (b) Nitrous Oxide (c) Ozone (d) Acetylene (e) Ammonia
Nitrogen Monoxide, NO ersiriig) @ Bnwpp eurwjeur@o. @) surwjeurerd srifler @ubSrsdaisrer
SEeToumDUilL STenTliL(Bid G Crmsv yerg stfleugsit cpsvid CarHmiailssiiu®@aSlsTng. NO suresrg)
suetluflgpisirer spi” FFsir surujeyL_sr GaFieugest cpsvid HLilew Bimwrer NO2 surwailswers CsTHmiailsslsiimgi.
B srésssnmETer Ceuliaysrepemnm wrHmid wrg? NO wphmid NO; gy SlweaupphaTer Bww odb%
GlauLILi6ysiTEHEDM (AH}]) weopGur +34 ki mol™ whmiio +90 ki mol™ oy @io.

(@) 56 kI mol*  (b) 112 kJ mol™* (c) 124 kI mol™ (d) 256 kJ mol* (e) 316 kJ mol*
Ar, HF, Hz, MgCl;, CO flwesumpplsir Qamgplemev @emmbg GlaFsvsib spphislensrd Fflwrsd &meug

(@ HF>CO>MgCl,>Ar>H;

(b) Hz>HF>MgCl,>Co>Ar

(¢) MgCl,>HF>CO > Ar>H;

(d) MgCl,>CO>HF>Ar>H;

() MgCl,> HF>CO > H, > Ar
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43. Neraum denswriiyseafllsd (gphlEsliul_Hsrarg ---) o1& |

. . . ) . .. . . RAB — . - . _ h‘" r
YT ST GDD BB (LOGTESTSH T H6sTemLod s TenT S | AEREARIE
GLmILOTEsTLD )61 2,61 1T & & 68T 9|L_Lsuemenruils o] 18 i s ALTRSIACTRR

. . . Na | Mg Nlaslrlelo
STl (psiers) os | 13 s | o 25 | 2
Al Cl r\l 20 i 2 2|3 30 ‘)' 3:1 ; T RED

(a) =T K | Ca| nlv Cu n | Ga | Go | As | Se | fr

- os 12| w2 5 14 | 1o s 8 ta | po | 24 28
(b) Li--1 5 | % I CHRETRIER IEAE? '; W% _.', 2 |5

R Sr Y 2r N M| Cd In en | S Te ]

C P---Br e | 10 | 13 s {17 |+ 21 | 25
© 1 Linlie s Tikra AR E
(d) C--ClI Co |Ba|ta|h|Ta A | Hy ‘ W EAER LR

oy 09 | Y 1 15 71 22 22 2 19 1 ) 15 3 22

€ C--I HAHE PR A

23 |

44, HF upplw LNeTeumid o HmISHD6NS &(HIdb

()  HF gesra Lewewrii susy) @swmeurad &resriiLi(hougeit &Tyenriors (3)$6T SLheVd H6Te»LD 676 6oL

OEHTFI 6TWVL_(HEHHMETU|LD LITTHS &M HSHI HTewTiiLi(hb.

(I HF @& sremriu@n cpsvsdamisafllndlen, Cuurer QFTLiy S SWTHS &HTeTLILI(h6US6sTT6V

QB TS B HOOUWITETG| TEMETI BT FIT 6JWVL_(HdHEWETW|LD LITH & dn lqUSTH HTewTLILIHILD.

(rn HF @lerg WlstiOlesrdlidgeitemid alSSTFID P HOTHS HTRTLILIROUSET & TT6ERTLONS 6]6H6ITIL

DOSTEFT TWVL_(h&HHEMETULD LITTHS (LPDITYSHETMLD Fn lq UISTEHS SHTeTLILI(HILD.

Gum sriiul L s Hnisseaflsy Filwmearenesy

(@) GupanPweveu wreyip (D) 1 wHmud Il wrggrid (C) I whHmo 1 wréHro (d) 11 wrsdro (€) 1
LTS STiD

45. 175 K @&v er5@srmedlssr g8 0.92 g cm® oy@iv. 10 NM &6 swwrer aflefliby Ferd QsreaL o

46.

47.

saTayHellener Brliyausn@hs Casmanurear sTsEarTTs) cpsVddn misaflsT sTauTeantlsangssnws Bliewnruildsgs.
@)Hs Geutiuplensouilsy stgGermedlssr cpsvi Slawfley 46 /Mol gy @ . SyeusTasCrmr wrpfled NA g @ Lb.

(@)
(b)
(©
(d)
(€)

600 ppm

2N, x1071°
41N, x 1071°
5N, x 10720
2N,y x 10720

2N, x 10721

Qenlallemeryenw 500 Ml #&@C8rre wrfwrerg Sriul (hererg. @& Hewraedler

srdHeTauaTauTerg| (Llsvefled G iflsv) 0.15 g &d@Crrflemesrd 6amessrig (hd @ Lb.

(a) 100 ml (b) 150 ml (c) 200 ml (d) 250 ml (e) 300 ml

9 #ev sury) wrPledlwrerg 8.314 I molt Kt o586 sriiul Hsrerg). Lsraimeaisstaumlsd sTeu o0& s6T 9)&lev

surw wrMleddGF Fwerrer (9sreug 8.314) QumwTaTsmss CarHmialsdlaTng).

(a)
(b)
()
(d)
(€)

atm cm® mol* K!
Pa cm® mol! K*
Pa m® molt K1
kg m? st molt K
kg m s mol! K
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48. sriul pstar 0.60 M KHCO3 senrsedsdmpbg 1 L, 3.0 % (w/v) KHCO; fissamrssmsvs swrilliug)
QT TUTeT s pmussaflsd Fflwrarenss g%, (KHCO: @larg) cpsoi gewfley 100 g/mol =@ ).

1L sereuseysd @ Heweuuilggier 100 ml KHCO3z senraens @) B B Mermsd BlrLis.

1L sereuseysd @ Heweuuilsgieir 250 ml KHCO3z senraens @) (B B Mermsd BlrLis.

1L sereusreysd @Hemsuuilsyisir 300 ml KHCO3z sewraews @) B 5 Mermsv Blyiis.

1 L sersuseysd @ Hemeuuilsgisir 450 ml KHCO3 sewraswev @) B B hlermsd Blyiiss.

1 L sersuseyd @ Hemeuuilsgisir 500 ml KHCO3 sewraswev @) B 5 Mlewrmsd BlyLiss.

(a)
(b)
(©)
(d)
(€)

49. mgrear gamiallsr plpwresoullsr o lipey yweaflamssamer sarsdll LwesTU@D AL HCuidaler

(Rydberg) @ggglrsdlenesris LilssTouHLomrm &rL L eOmLD:

_Rl 1
F=ia

@)Big R gers Rydberg @)ssr wrpledluirgio, N1 whmib N2 S Slwest Wpsm
&8 QFrL_GLever (N2>N1) wHmin f oyerg o 10ipey higmeir oy @o. Lyman,
Balmer wmhmiio Paschen gy dlweuppilssr wpsev suflens iy mesiiharesr ailsls Lo

wirg?
(O3 CLpSITM) Qg rLirseflm@Lo et F&H G| WL GUEMILIL LD
ST LUl (hHeTers).

(a)
(b)
(©
(d)
(€)

1/2:1/6:1/12
1/2:1/3:1/4
3/4:5/36:7/144
2/3:8/56:3/88
1:14:19

Energy —»

lonization occurs

T4t

Paschen
series

Lyman
series

Ground state

50. sgliafssme smasEL Fnearrarg Uifaug) sTaTm HmPsHSLILOHGTDS. @@ 6l Bpwrensvwretiuflsr

Ulfeuspisuresrg R =j—a 6TTENILD FLOSTUTL 19637 cpsvid Griiupdlsoimg). @m@ R =Ulfeusyi, A@)r&ssr(h)

suflewesaflihasrer Frrafl Seweberd wpmib AN Gwew®h auflsepsE @)L Cuwrear oeneVbardsls
Coumiur(® g Slweupemrms GMlsHermgl. 600.1 NM 2_Plepagsd QuUEHLTETSSaTs GMISGED (F)sVsVTLD6V
599.9 nm 2_nflepFemev SjousTeasfliiLgmaret @ Bmaisrsdlerg LML QuUDIDTETLD Wrd).

(a)
(b)
(©)
(d)
(€)

2800
3000
6000
300

1500

12



ugs B Index Number ...,

afleosrm 1

() KMnOs syerg ojiflev seri_s58)60 61858srmsdlenesr (CH3CH0H) e15@armuflé @jiflsurs (CH3COOH)
wrHnIFsTmgl. B)& sTéEss5Her Gurg MNOs yars MN? oy s sTpésIILEGHSTDS).

(@) owrs sTEs Yepowl LwsTURSS GeelrFTwers STESSSDETET FETUBSS W

FLOGTUTL DL_5 &(H%

(b) 0.08 M Qspleyewr_w KMNnOs sewrasdsr 10.00 ml o 1_a1 @phpras ssarwedwsd Csemaiw et
40% (v/v) stg@eurmedlest Hereusey wird? (6168ermedlssr L) HMILD cpsvi Slewfley wpewm G
0.80 g/cm® opmiid 46.0 g/mol @ 1d)

(C) @bss saTsEL 1960 BrissT sTHSS THSHICHTTEHET WTeneu?

13



oflerm 2

() VSEPR Gsriureo i1 tustu®S$8) LsTau b epevdan misst | SueTsaflsr auigeutb obhmid Srid L
Cuiiyseflsd GsHETer arulley &L LedwliLBener cusHIE. speubleur )  epsvddm Mm@ upilw
@mmmggjmmmmm (/mmmmlr&rmgu @{GUGUQJ @mm@mm@) @5‘5’0‘5’75;_

XeF, SnCl,
QULGOULD. evrevrerereerrernirennene e QULGOULD. wvrvrerrrerrerrenreneeeesneenes
(LPEDETTEYBBEITEMLD & evrverrerrenrearrereessessansaensas (LPEDETTEYBBEITEMLD & eevrerrenreeeerrerressessaesans
TEC|4 IFs
QUIGOUID. cevrnvrreerrerrenneerneerenes QUIGEULD. cveerrerereeererneesteenaennees
(PEDEITOYHBHEITEMLD & evrvervecreanriremremssersrensannns (PEDGITAYBBHETEMLD  veereereerererrrenreerversessennns

() earsfllwey  GCsrepalpridsemers vweaTUBSS olamGaaflully  cpassm pismar  allamCeaus
S IUTeTTH6T Hevut(HLig L. efleswrCeuaflullest Gewmbs ClFwmuT@sitar Li@sluilsy et Lilgdaiiun’ L
CLHOUTETET CPsVEHInMIH6T CHIWE) HL L ewoliL|senerd s TesTiq (hhaleTmert. &t (HLiligdhasli’ L
Waleuflu ChMlwed &1L swwiiysefley sty HCIN 9y &ih. @)hs epevddn Pler &1L ewiolienLs cuenTs?
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e 3 Index Number ............ccoooiiiiii...

)] 96VB 6T, H6VH 6T LPMILD H6VEMSEH6IT 6TeiTLIMEU CFFHeTFCFTemeudsatlest CoumiLil L p(h HewLIGLITSS
QaTLITEL. SVCHeT, VLT HmID vewser (A-F) flweunhbler s L sowliydssr FCu

Sriul_(pereresr
H T H H T T T H H T T T H
H H H OH H H H
A B C
H H H H H H M
N_ | ] e " "
C—C—C——H H—C——C——C—H H
- | - A
H
H H OH H H H
H H
D E F

(a) Nssraumeussraunmled 6% B)revst(® SL_Lewioliy&aer BTl gogGrTeherUeTEaTT@LD.

(b) sraumaussraupmlsv 6754QFTemaussar &6GrTEHSTLGTSET 960eV?

(€) gLsesvugduiisar sarliu@ume @C8r arusr suHdulldr  CausaGaum @)L Eisafle
QBTPHUTL B gl L BIg6iT HTeRTLILIR6USTV CHTedTmiLIsmeuwm@Ld.

i. Ulsteupeussreupnilsd 61ibg 3)revor(h) CFiremeudeir (@)L FFLOLIES WIBISETT@LD.

ii. CsHuBr @ewrmsv Carpmiallssdsam iqw @)L FFLLIEGSWBIGD6T 0UEDTS.
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(d) Slevre sUGHwBsHT (Stereoisomers) starliuBusder @CT P& M GESSTD wHMID 9T
PUBISDLILS  ClsTanryhb@GHh CsCeusmar Gsupmresr  wpliuMwrenr  ewLoliL)dhseflener
QeaupmlL_sglev ClasmenryhbGL . 2 srrewrors 1,2-dimethylcyclohexane syesrg @ rew® Slesrio
FuUGFHWEIGweT CHTHMISSEE 14 WsTEW. (GPY: QU ged STiLL (HeTer sTEITHETTETSI
CLENGEV G (LPSHH6IT 6TEHEHTLIGT (eI L 65T ()W 6emTHELILIL (hETETd) 6T6TLIS D6 & TLoTesfl&HHlTmg))

Qs Crieweud@ @reanr(h) Sledrn FLUGSWBIST FTSSWWTRTS, PeTm GoSHuilsd @ LpdssHeT
susweaTwgSler Cr LEHHHV sremriiLL e (), whHeomwg CHulled @&USHSHET ueaTWISS6T 6THT
ussnhisaflsy sremriuL (). Gni@ gSleamwslarLrearg (—== ) graflsv @) mbg LlewewriiL
QeuafllGrred) sumeugswerwyp yerafl ysteflwrer Car® ("I ) greflsysr LNenewriiLser
CFVouGZ T LD HDSHHBTDG).

. ,////

@ )

1,2-dimethylcyclohexane @m@Ls CLIT(hESLOTET MBI EHGI SlGBTLD FLOLIGSIWIBISED6T 616D T
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