3 @t B0an 8SO8emen
o Bem eeonedslind
Semede /gamemnedt o) eXDNEP (08 Jem XSO

3 o» ®J00 - gdow =S - 2014/2015

CMU1220/CME3220 - Soxoe Semed gnd o-de

ML - ez 03 8.

gk - 2015 VSenidd 24 ed@P® - =.8. 09.30 - @8.1230 =)

qeSo®nme oem coees -
° PP @dEm opr MO ccnBd oPsEn .
e 1emdn - DEOOZ EEm 30 B8 cPBnd. (BbedBGo mEm eXnd)
o 11 emdm- OOM) @G HrSs oPaBnn. (BbedGn mEr ot ecH)

ace B8egeoP B8udt cernsy.
1 camoe o 11 ecmmden’ Sgndt oy 5 O daensl N0 ecslen.

CDEPHME DY eMmId KD oo odom 5300 .
S5e®® eOmde S D) BB0 voad, O o) Jo8nm e EooBm SDMGD RS,

oy Sceoe (R) = 8314J K mol ~*
arOBeS) Gotxm = 6.023x 10 mol ~*
meded Swos(F) = 96,500 C mol ~*
S Swwx(h) = 6.63x10 *Js
megived @eden () =30x108ms
ofen Oxenign SDewm =10°Pa(Nm™)
Reasiepinunn Snsidn =9.1x10% kg

30L& Swood =1.097x10 ' m™*
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1 0 emOm - DROOH G
DE® ore 01 dnd.

* cOR WO ANOOH ™ 30 B RSOm®.

°* FE)R OEHRO ONMTE 5HBroe, BRNO IO oM gid cTDO oPmed e D P WHORHSS
“X' @ugg oose.

o O™ CTNO0 NI 53O 6eH (ISEEED M) s MDD DOS.
¢ oEHEDO BRHOT cEe HO D D) ERE DO GIBHE SO Grded EEDE) eMEICR.

Ol S DrensS DN ©ls goOrrs e oo & i WO CVE DeEeWD &?

(1) Li @& Na (2) Na @ Mg (3) Mn & Fe
(4) Fe* o Fe®' (5) He &e Ar

02. MOLE) QBRSNS OISR cmm & 6 vsd amndsl BIOE DrsiHn @ e?

(1) PEbons ®o® end eeed FOSHWOL CBHH il 8.

(2) pRbmes oom) e 6600 SO GO & 8.

(3) mginws cmnEd o@D o0 Diaed.

(4) pobmses &om) €0 6600 PEEREDID PSAMO® Or8ed.

(5) oglaes coed gersedis ASRMDG 66 GHRSDOI GIBHO GHEd.

03. CHD E1e0m DOSNG OEDSI.
(a) xzoE® 3d,, mTBDO e Qo3 caddes (nodal surface) 8.
(b) 1s 9eEsSeimne DMNSE eanwm®m &I GOWK DY HBSINE.

(c) ado omSs Goe on cnifin OSH Gwed @nensS wwdnns oiee.
(a),(b), ®® (c) OD®SS gnds 5OOE DWwSG /e dyec

(1) (a) =@H. (2) (b) eOR. 3)(c) =of.
(4) (a) @& (c) o0 (5) (b) @& (c) e@R.

04. n=2 g SOSKOB gun 66D 9eEeINnn: 5w & By dLrrs daecd

(1) exipmo mxiEens (2) s e p MFBmes (3) dodwes
(4) ongdwd DM S5IY S (5) 0%er@ odw o8 MBS



05.

06.

07.

08.

09.

OO DOSBHH IOSIM.

(1) desien 88608 gsindm Je OB 0EH e,

(2) Ne eso@wy #8e 1.0x10° g@wes Ne' 200 gudnosmn B30 oewm geesedi®
1.0 x 10 °x 6.023x10%. c@ES 908 DE @ ©O.

(3) o @SBr g6 MBS DD germeldisy Beds SOE guE 8 geemedls ol
205H® 6D gerIiedis crwmed.

(4) eoDndn oD BSOSO o HNO 8D geEelis coddd HIw mies eemd.

(5) esesidn aogPs B cudpund o DOE dLINDF L) eSSOD Zeeman
POOI® &) ge)Q eo.

H, 8 o3pes-ofpss a5 @9aes JER oee agdes @uto 436 ki 8.
oBREsS-BRss O o JER oes) D3 ey GuBed Eo® mo® ;IO
nee?

(1) 122 nm (2) 132 nm (3) 274 nm (4) 656 nm (5) 478 mn

CsCl & o cenpns com crwed. C(sCl & dxme odRsNewnsS HOOE Duwsit o Dyed
NS €7

o

(a) S cemEem Cs' On & Clodne glew 8.
(b) gonwsied agaome 0.414 o 0.732 g0 0.
(c) &w face centred cubic (fcc) epamded 8.
(d) & 8:8 @eom ed.

P ~-T

HOIOE, BERO OGS
(1) (a) @& (b) @@/m. (2) (b) @& (c) @M. (3) (c) e (d) oM.
(4) (d) e (a) @@, (5) (a),(b) @ (c) oM.

oD ereds IOy N o £OR abInw:s cosod &?
(1) BF; (2) SO, (3) CH, (4) CHCl; (5) CCl,
con ¢80 DY ands 9nc® menn O5siesS PO 2

(1) Bewmess  (2) epwes (3) BBl (4) eeemss) (5) ebesneS



91

10. oo 50 qi® NaCld Fown ceneed @@ Na' & Cl 0 cxvm gowm oo Na'e Cl- o

BCeORS Oyed

& Chloride ion
@ Sodium ion

(1) 6,4,6,4 (2)6,6,4,4 (3)4,4,6,6 (4)4,6,4,6 (5)6,6,6,6

1L CCl, 620 cdxDews’ SO0t dusit e nds &7

(a) ®w addn SHwdn BEeE. (b) ®w0 BnESoEe S8 are.
(c) &8 Pars =oRE® sp’ aBmomem eos0d. (d) Cl-C-Cl asiemne 90° 8.
B8RO B
(1) (a) e@® (b) @M. (2) (b) e (c) oM.
(3) (c) o= (d) oK. (4) (d) & (a) @©4m0. (5) (a) ,(b) @& (c) o@Hm.

12. 0, GZP oPRSVens’ D SOIOE DO e emiosie.
(a) OB % esg 2 0. (b) & ey 8w (paramagnetic) 8.
(c) ®»® Co® ©® gepmeSw 8. (d) 0,8 VS® EREMO®, 0, .0 O8) Of 8.
BEDO Oy

(1) (a) @ (b) oM. (2) (b) @™ (c) c@m. (3) (c) & (d) o®m.
(4) (d) oo (a) o@£0. (5) (a) ,(b) & (c) SORK.

13. O3 &30 (N,) gad DN eaEs BSHO DONEE cHy £weds PO DOSH/o PGS &7

(a)®® NO o o® geEmiedD 3. (b)dw CO o o geeSeSHm 0.
(c) ®® o 8w (diamagnetic)ed. (d) ®8 @s50® €@ N,'.6 & 0O 0&) Oided.

B8O Oyt

(1) (a) @@ (b) o@&M. (2) (b) @™ (c) c®m. (3) (c)&m(d) c@m.
(4) (d) oo (a) @/, (5) (a) ,(b) @& (c) =M.



15.

16.

14.

0680w gmORE o8sens Do omm DOSS oEDeS.

(a) @& (Carbenes) ©g) peiSedis® cIm €80.rE DS oo DEDS €d.
(b) sme@iemce (Carbanions) ey sp° YaBmosm S08DMO DS GOONERS ©.
(c) mme@m@me (Carbocations) @) sp'R@mBo DG MRS SFHOBNERS 5.

SO0, Dusib|n dxeds

(1) (a) @® (b) @M. (2) (a) @ (c) cedm. (3) (b) &= (c) c&/m.
(4) (a) c@£D. (5) (c) =@/.

ooy e1sedn A o B odfo) oemsis.

Br
=
U\ + HBr OV\ Reaction A
OZNOCI + NaOH ——> OZN—@OH Reaction B

oHm ercds ndm DOSH/o SOIOE €?

(1) A B gB80 ecomd SHuoteniBtn momepans 8.
(2) A® B 580 ccod 9epTeB0m MDEIHS 6O
3) A 5800 ececRBRD MPEMnE B gm0 B o958wd HyusteniBtn medrnts 68.
(4) A 25800 5uRemStn muemne O gnd B o580 9eEsedBtn HmEemns €d.
(5) A o55800 SHuEPterndtn muedns D® gud B of8md 9epieQ®gn meemns @d.

omD Eleds OBHEID o® & g8 DOSS oEmse.
CHsC=C + H,0 ——> CHsC=CH + OH
(a) OH™ e@5808 @IS (Bronsted — Lowry) s&@ws epe ended.

(b) CH3C=C" e)536308) e@id ®wdRws cee &i&ed.
(¢) CH;C=CH &uci@s gdgws 8.

SO0 DB Onedd

(1) (a) sOH. (2) (b) =OH. 3) (c) =of.
(4) (a) &® (b) @M. (5) (b) @ (c) e@40.



17. con 50 gt oeriowed IUPAC @0 a0 €9

Br  CHj
CHZCHC=CHCHCHS
CH; Gl

(1) 2,3-dimethyl-1-bromo-5-chloro-3-hexene
(2) 2-chloro-6-bromo-4,5-dimethyl-3-hexene
(3) 5-chloro-1-bromo-2,3-dimethyl-3-hexene
(4) 1-bromo-5-chloro-2,3-dimethyl-3-hexene
(5) 6-bromo-2-chloro-4,5-dimethyl-3-hexene

18. Wittig @580 «8siens} IO O®vsHn news &7
(1) &0 arEdedd o-tdedems Or® Qeriseds 6.
(2) o58w@® GmOOE phosphorus ylide seewivws oiE® .
(3) 8 POBMD oerivnwt ORNed FIENEE eBEBERGR.
(4) ©58weEDE DVS-DRVS O RIHVDGS ©ref,
(5) e58wed & e ®EPws} O n-Buli e NaH epgn =)o @d.

19. MO O 3ubEn DIy R HHIBCOSHES cmm £icds PO DB BOen €7

(a) owg S2dxwe (b)gd SO (c) af 8dsn (d) eme CSWSOG
BHOIOE, OOSBe Oxe

(1) (a) @& (b) =M. (2) (a) @@ (d) @M. (3) (b) @® (c) oK.
(4) (a) o. (5) (c) @ (d) .

20. OB IO DO OES.

(a) B0 o» vz DEDE Gl CHWTOG WMRO CSSBOWD suE 6d.
(b) @O cLEnOed € BOE 0 HOMB DY LOMOID WE .
(c) 600 cEm»Vers oED Oy G BE SOE &O) DDOMB WE &e.

HOtOE, BVsIB|e Oyed

(1) (a) oM. (2) (b) /. (3) (c) =Mm.
(4) (a) oo (c) oK. (5) (b) @& (c) eOH.

21. medue g S0 64 B § A g 50 cm’ 6800 @0Es ©o® Seodn S0 g8 @3 @E.
Oese medre aoD Snse “M” § B &)gdm 40 cm’ 80 5550 0desi® dedsne 900 g8 ®d®

Q€. B 9168 oedoe aan Sonside Oged o €7
(1) 200 (2) 160 (3) 40.96 (4) 100 (5) 50
22. 0°C & 8@ Pasus gednun gEes con gf) guds pemo &?

(1) €O (2) CO; (3) CHy (4) CoHe (5) He



NH, Cl 8@edd Enwe 808 ofafed cmsidn agied. 00 £dodgn SO OCH)

(1) AH gagn goes O goo AS Q8 goos ed.
2) AH @2 60es; O o0 AS 0o oS 0.
(3) AH 0agn goesS s oo AS 0 gons 6.
(4) AH @ goes 8 90 AS @agn gomess 8.
5) AH 9» goes O 90 AS s 8.
24. Baom Sovo k=2.4x10" mol 'dm’ min? oepsie. Bom Somend® o Sl Sown O
Oxmeds
(1)1.44x107°  (2)2.4x10°7 (3)4.0x10°7  (4)4.0x10°° (5)4.0x10®

25. o5 £15560 DOSE OEMSIM.
(a) B ®uSHo g8 53 cvledtwwes affwdn Bemdn 8 DOG.
(b) agnomde om B {1 eog RTDRD @S 8.
(c) @mes cog 0BFWdD bl ey am@co oB80ode Y3 asemenss SOwsiy 8.
(d) o58woe B Homnd oBfuwde osSetnel DEees SVw .

D DOSH gudsl HOOE DHed

(1) (a) o= (b) o@H/m. (2) (a) @& (c) @M. (3) (c) &= (d) o@#m.
(4) (b) oe (d) soH. (5) (a) @ (d) =@R.

26. oD &Ny 9eREEIRD cEDS®.

(a) Pb(s)|Pb>" (aq)
(b) Mg(s)|H'(aq),Mg*" (aq)
(©) Pb(s)‘ PbSO, ()| O3 (aq)

9o (a), (b)o® (c) gnds) OISO Husdbn geESeD O&ecd

(1) (a) @™ (b) o@m. (2) (a) @& (c) e@Mm. (3) (b)o® (c) c04m.
(4) (a), (b) @ (c) Bede (5)(1) (2) (3) (4) BEDOL gxls BB oms e:Ed.
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27. oD cSeds onie ©Omes €00 BOE cba) 968 eosidsiess

28.

29.

30.

Me(o)| M (aq)| €1 (a)] AgCI®) [Ag(s)

(a) emwed Mg’*(aq) o Cl (aq) ©0o de das SePws e AO®.
(b) eeimed €0 o558 Bwdw (liquid junction potential) eameem ®tdn & YOG
(c) oen otEe® & D% dudil mPm DO HIe =i O «.

oo (a), (b) (c) 0wsld qulds 5OI0E Oyed
(1) (a) ot (b) o®0. (2) (a) @ (c) =BH. (3) (b) &@® (c) ©L0.
(4) (a), (b) oo (c) BwEeE (5) (1) (2) (3) (4) BB axds BB ooz eed.

c
o8 ety and X qosn dederm GHEOO, Ay ay =Yy (—ﬁ} oPmogens e RE.
c
2Hm DD EWSID.

(a) Bwmwos cmes 8o c'©EdD O ©8.
(b) cy @8 X Pecimend e@EH mSScow ©8.
(c) o@omens, v, & aon H8:E gudn Jedens v EBE.

o®m (a), (b) (¢) Dusid gnds SOOE e

(1) (a) & (b) o@Lm. (2) (a) @& (c) 2. (3) (b) & (c)
(4) (a),(b), (c) BoE@ (5) (1) (2) (3) (4) BByt xds BBOS ovs emed.

M, X, Bens OBeddes cPzed € M, X, — cM* (aq)+[Ma_ch]Z_ (aq)eee dewissw €d.
eree®m MO 05 GEns dededg 6D0®m ooniy BgeORs Y, ® Y. 5.  e®®
)0xedE JegsS SBetened PNBWH HHBL) QDR OHEE

2 S P A
1) e =717" @ .=yt

1 1
//c+l

@ v =l )™ © n=[rr]

B YL=vi7.

AI(NO3)3 0.4 moldm™ msfeon o o MgCl, 0.7 moldm™ oseso &> O &gn
£OHED GO OIBEDN®D

(1) 105 moldm™ (2) 105%10° mol m™> (3) 6.25x10° mol m™

4 6.25x107 moldm ™ (5) 4.5moldm™



Il_emmoe

B0oR oEadEd BEnOL oonEe.
0L (a) sOme 8Re, @D Mmmadn 88s, Ocbmd mmaded e cHOERMOV[S DDOO)
©ierd cwedeid 98O DOS. (enzy 20)
(b) () eocozPEs G, BEORD ©E6E iy osiHbn OLIMORRE eOHPD GRHO GEHS

=N gie@ 850 Se@iDmnsied D) LM RS meses DSl smesl.

(i) o2 mwmade ewe) ®HBS HBLE gomwm n=2 &0 n=1 go8sdD o) geeieliHw
BoONRNE, Be®DHn WO @R BBBW &E Fowens OHM® WOSH.
kz*

2
n

E=- k=2.179 x 10 %

0
(iii) 20« epE®® 4800 A B 5E Merined erjedinnmd, HERSS SOMHMOD
geEmedldw n=1 80 n=2 oD o B3O oeHm gOrs GWH® GIeId OLHD
HOeRS cozOSD. (enzy 50)

(c) =s0o@EPrE 9cEISEISD DBHGS HRERS OHmD EINCDS) &F SHESIN.

(i) Li &e 9ceeSm SO (electron affinity) 0.618 eV & gm0 Be & &®
g —0.5eV. 8.

(i) MR CHED ©eBE 14 Dy mIDeE YELds HSTPL @OE MOOM® (inert
pair effect) essiOG.
(e 18)

02. (a) CaFy(s) cfemnn aee eiss-csb DG GEsie. (en®y 20)

(b) Yme coeri® w0 ©5H8s5 NH; oo NCl;, 85 0 gnd oe® ASVHOE BemDed E@DE,

QER E8RE gbhans greind® &5 EoP € efosie. (en%n 20)
(c) (i) 9xBwmo#zn owden coerI® wovsEs PCL.E &850 gedimdsmn oSk,
(i) $,0;° @& NO; oee oBounss Dmns Gesse. (@2 30)
(d) (i) O,oce amd mSSD GO 00D GES.

(i) O,pee dS® eog WG DO O QBFDD QMERS SERE ge®me ewose.

(en®y 30)



03. (a) (i) o0uben O MO Pasws ed®W® (Mmean speed)dbw PABL® Yr HEOW® (root
mean square speed), OS50 HFMTMOLS BB Ged®w (most probable speed ) @&
OFTVG MO @S,
(i)  27°C & e®e’sl PR b PABE® Y@ EIVed FOWED ©S GOV Oess &
oeH) cOHNes NP CEMBOE il OINEG BOSi.
(iii) (a) 503 Bamw (P.) oo gdd o30® (V.) ogeds gemes dsfes) nos e?

8a a _ §
(B) Te= 5 Pe= 55 Ve=3b @ &8, PV = RT.0 eosiosie.
(engy 40)

(b) oo £epRs geoms Dses s &7

(i) oxpoO®

(i) > oBYE®

(iii) efekdon elDbmwmen (e®idb OBE -Catalytic converter )

(iv) oo e3En (e 24)
() (i) 55060 gameEd, o5fDD 0v Hown, ofos GEHG o6 cEMNBOD SRS

eWE0D SWMBM® BHSM.

(i) 27°Ce 58=8 =58won 6d® Somem 5.70x 10 > molldm® s’ @® qoo 42°C &

&® 228x10 Y molldm’s! 8. ofus wEte (£) oo =b0 ®8c edns (A)

90 ST LOBG PHE SHowwes O oEDIS 37°C & oBH®ed 8n SHomw
©OIMEE DO,

(e 36)

04. (a)—(e) camod gxds) Ft® emOE BHOMO (04) BENOL BEESS.

(a) ooy erueds OBHTWD 95 Brdohs B 8.
CHsCH,~Cl + OH ——» CHyCH,—OH + CI

cO® EHTWD oem OISTPIE Brsim. OHTPEO oeHm oFabinens P a§O@ @&
abmn TS Ot H0®e gEsim.

(@men 25)
(b) oD 6150 Goeri® Ded MHITMO® DD BReOED CWES.
CH4CO,H, FCH,CO,H, CHyCH,OH
e BERO cem ey emosie.
(@ney 25)

10
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(c) (i) e creds oecined 89 COBORS GLose.
Cl\O‘\\\Br
(i) esdey eOBs OO SOB eomnn NI eosie. (en® 25)
(d) (i) Cahn-Ingold-Prolog SwRwsO aa® B SO oS & aid mDHROE

80w cTOBs sow & i O o dboed O aSdwed Damen E ed) Z
eee SHHIB DOSIS.

) Q) - -
Cl, CHaBr NG C=CH
C=C, C=C

/ \ /
BrH,C CHCl, HO,C @

(i) mon D ofBned g dged (A) Oxo® Bosie.

©j> 1. Mel (excess)
N > A

| 3.140°C
H (@=% 25)
(e) (i) oo erds HPmed Bom C HErsoR OB®RS Busis.
: NaNHy/lig. N
CH3CH,C=CH NaNHaia. g 1. HCHO
-33°C 2. H*/H,0

(ii) qoms SBmon 65 DHO BCHS DOBY oy (IO =30bmmn Bemd®
gror 8w cIosie.

OH
) -
—
Br

(en® 25)

05. (a)—(e) con0d gmde’ Jen® @O 4 WO BEQOT BB,
(@) (i) o e o DO eI cHY CISeds &1 LS.

555 meedm ©Ene (Extensive thermodynamic property ) &® @den OB QD
(Intensive thermodynamic property)

11




(ii) coD eimeds & O MEdnd gesivon BE O CMESHDS, emed o OO
o530 ©oes poe edaBoes ocm crede Hdeld eOSIM.

w=—-q ;
AU = nCv,mAT ;
45 = =
logT + (¥ —1Dlog V= Boow (em#y 25)
(b) (i) ceRiEm cosdby SEOTED enecs o3I DY 088 DOH EID wbe ees

Boon HEers) SmeaEs DEsese DOSe.
(i) odxbey OweD 08e eemz 20 °C &8 2 dm® 80 10 dm’ &0 weRiEHm CvzEObo
IO MSEHD WO®» Q. dBn OGS 09 @ MOBE IR DOSS.
(ezy 25)
() () eBaben Oy sdades V.o T, gddded V, oo T, gosM® e cOmeS o DOE,
Bepe OS5eDB Sobmnn 6CH GNP LG 8o cuosim.
(i) OgPe PBBss egess 25°CE 10dm’80 127°C & 20dm’&w0) o@monwd eB mo®
@E. ©EOmeE & O 85608 debrnn ®EHm® DOske.
C, =29.4J K" mol™.
D @O CONEoE® DMy F0) BEHSS WOS. (engy 25)

d) (i) &6 - coBes wepIpe (1). O ORNHOW GRS Brsis.
(i) &6 - cnBes sHOMBENE O Osie on BBEOR dged eweeleld omesio.

(i) J-T SS0mB googn olreinent olles o BRE® o500 EIO® VO ecxa® DO

©E. ©HES.
(@2 25)
(e) (i) e3aben DIEDn OSNCD 08 6O gEBESHO GEH don GO £3RSIMOG B®)
&SI '

(i) eoerionn @9 100 @ 300KE 8 mred 800uE ne e®ewd @D DO EF.
5 11
C9H11N508(s) + 502(9) - ENZ(Q) + 7H2(9) + 9C02(g)

300K & eecion e odon 98m Osfmidde 58,000 ). 8.

Beerion 6CH 60D ePITD GEESHO O GEBE VISR DOSD. AR [EenCl=)
BeHS DOS.

(en®y 25)

12




Beas CoIeedE eme) vsm B0 GO O o80m Fonmns cHD IEed.

R
AG =—1FE, log(r.)=-AZ,Z NT, 1=05%3 ¢, 7], E=E°—;FIIH(Q)
i

[Data: F 96500 Cmol~, R=8314 JK'mol™!, A=0.509 dm?? mor‘/z]

06. (a), (b), (c) @& (d) emOd qndsl Bor® QeWO (03) BEBOL OGS,

(a)

Renexny OB QIED QL cjern cmie O EHD £Ied.

X(s)‘ X* (aq)(cX+ = 0.01m01dm—3) Y3+(aq)(cy3+ -0.02 moldm—3)|Y(s)

X 0 Y 05 eeie ©8. 25°C & gom enie 6O®H30 goe B.m.Q. 1.53 Vees o)l ©si)

@&

9mY enie EOHHO GO atesidn, memidn 6o cwie 88w Bw eosi.

oo 00 Rus @ BB COw@e BeRede, onde OS® BE®HS WO & B C&lo)
£055%.

29 o @ 9o &BBmed medios o (charge number) @® €?

gun B8O o GBS ewiss G5 OO DEHD DOSIN.

(em2y 100/3 )

Bencny I8 25°C & wiedd geemedidus mes @f O8 geesiedi® dwow 0.250 V

e By e O & 25°C & wieed geeBedited a¥dn geeuedit Bepde
0.268V 8.

(ii)

(i)

500D oo 6me) K58 WIEPE PeRTEIIA® BE) geEsielid offvD Buse.
Bene 588 oes @t MEOE 9erBediRed c@0BEd SeEIOBEE MSFEH® OLVMN®D
wose. (edd geesedided gusn Desede ©H®® QLN ON0 OIS 6® &
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THE OPEN UNIVERSITY OF SR] LANKA
B.Sc Degree / Continuing Education Programme- Level 3
Final Examination -2014/2015

CMU1220 / CME 3220/CHU1221/CHE3221- Basic Principles of Chemistry
(3 hours)

e e e e e

24 th October 2015 9.30 a.m - 12.30 p.m

This question paper consists of two sections.

Section I- 30 Multiple Choice Questions (Recommended time is | hour).
Section II - six (6) Essay type Questions (Recommended time is 2 hours).
Answer all question:s.

Submit the answer scripts for each section separately.

The use of a non-programmable electronic calculator is permitted.

You are NOT allowed to keep Mobile phones with you during the examination.
Switch off and leave them in a safe place.

Gas constant(R) = 8314 JK'mol -!

Avogadro constant

6.023 x 103 mol - !

Faraday constant (F) = 96,500 C mol !
Plancks constant (h) =6.63x10"Js
Velocity of light (c) =30x108ms!

Standard Atmospheric pressure = 10° Pa (N m2)

Mass of an electron =9.1x 103 kg

Rydberg constant =1.097x 10 "m-!



Section I- Multiple Choice Questions
(Recommended time -1 hour).

e This section consist of 30 Multiple Choice Questions.
e Choose the most correct answer to each question and mark this answer with an “X”’
-on the answer sheet.

e Use a PEN (not a pencil) to mark your answers.

e Any question with more than one answer marked will not be counted for grading.

1. Which of the following pair of species have nearly equal radii?

(1) Li and Na (2) Na and Mg (3) Mn and Fe
(4) Fe’" and Fe* (5) He and Ar

2. Which of the following statements about periodic properties is NOT correct?

(1) Ionization energy increases to the right across a period.

(2) Atomic radii increases to the right across a period.

(3) Atomic radii increases down a group.

(4) Electron affinity-increases to the right across a period

(5) Both electron affinity and ionization energy decrease down a group.

3. .Consider the following statements.
(a) The xz plane is a nodal surface for a 3dx orbital.
(b) The most likely position to find the 1s electron is at the nucleus.
(c) An orbital is the product of the radial distribution function and angular distribution
function.

The correct statement/s out of (a),(b) and (c) is/are

(1) (a) only (2) (b) only (3) (c) only
(4) (a)and (c) only (5) (b) and (c) only

4. What kind of orbital must an electron with the principal quantum number n =2

occupy?

(1) a sperically shaped orbital (2) either an s or p orbital (3) ad orbital
(4) the orbital closest to the nucleus (5) a dumb-bell shaped orbital



5. Which of the following statement is NOT correct?

(1) A series of transition elements arises from filling the d orbitals.

(2) The number of electrons that have to be removed to ionize 1.0 x 10 mol of Ne
atoms to Ne* is 1.0x 10" °x 6.023x10%.

(3) When electrons are placed in a set of orbitals with the same energy they spread
out to have the maximim number of unpaired electrons.

(4) There can be a minimum of two electrons in an atom with the same four quantum
numbers.

(5) Zeeman Effect is related to showing of spectral lines when an excited atom is
placed in a magnetic field.

6. The energy required to break one mole of hydrogen - hydrogen bonds in Hs is 436 kJ.
What is the longest wavelength of light with sufficient energy to break a single
hydrogen-hydrogen bond?

(1) 122 nm (2) 132 nm (3) 274 nm (4) 656 nm (5) 478 mn

7. The unit cell of CsCl is given below. Which of the following statement(s) is/are true about
CsCl structure? -

(a) The unit cell contains one Cs* and one Ci™(b) Radius ratio is between 0.414 and 0.732
(¢) It is face centred cubic (fcc) type (d) It is 8:8 coordinated
The answer is
(1) (a) and (b) only (2) (b) and (c) only (3) (c) and (d) only
(4) (d) and (a) only (5) (a), (b) and (c) only
8. Which of the following molecule shows non- zero dipole moment?
(1) BF; (2) SOs (3) CH4 (4) CHCI; (5) CCly
9. Of the following noble gases, the one with the highest boiling point is

(I)neon  (2) argon (3) krypton (4) xenon (5) radon



10. In the unit cell of NaCl (rock salt) given below, the coordination numbers of Na * and Cl-
and numbers of Na* and CI" in the unit cell respectively are

L <
b .
[ = e L ]
0 8 -
il e -
& Chloride ion
< Sodium ion
(1) 6,4,6,4 (2)6,6,4,4 (3)4,4,6,6 (4)4,6,4,6 (5)6,6,6,6

11. Which of the following statement/s is/are true about CCls molecule?

(a) It obeys the octet rule (b) It has tetrahedral geometry
(c) Its central atom is sp’ hybridized (d) CI-C-Cl bond angle is 90°
The answer is
(1) (a) and (b) only (2) (b)and (c) only (3) (¢) and (d) only
(4) (d) and (a) only (5) (a), (b) and (c) only

12. Select the correct statement(s) about O, molecule.

(a) Its bond order is 2 (b) It is paramagnetic ‘
(c) It is isoelectronic with CO (d) Bond strength of O, is stronger than that of in O,".
The answer is

(1) (a) and (b) only (2) (b) and (c) only (3) (c) and (d) only

(4) (d) and (a) only (5) (a), (b) and (c) only

13. Which of the following statement(s) best describe(s) the di nitrogen (N,) molecule?
(a) It is isoelectronic with NO. (b) It is isoelectronic with CO.
(c) It is diamagnetic. (d) Its bond length is longer than that of N,*.
The answer is

(1) (a) and (b) only (2) (b) and (c) only (3) (c) and (d) only
(4) (d) and (a) only (5) (a), (b) and (c) only




14. Consider the following statements regarding reactive intermediates.
(a) Carbenes are electron deficient divalent carbon intermediates.

(b) Carbanions are sp* hybridized pyramidal carbon intermediates.
(c) Carbocations are sp* hybridized planner carbon intermediates.

Correct statement/s is/are?

(1) @and(b) (2) ()and(c) (3) (b)and(c) (4) (@ only  (5) (c)only

15. Consider the following two reactions A and B.

Br
=
O/\ * HEr OV\ Reaction A
OZN—©—CI + NaOH ——> OZN@OH Reaction B

Which of the following statement is correct?

(1) Both reactions A and B are nucleophilic additions.

(2) Both reactions A and B are electrophilic additions

(3) Reaction A is an electrophilic addition while reaction B is a nucleophilic
substitution.

(4) Reaction A is a nucleophilic addition while reaction B is an electrophilic
addition.

(5) Reaction A is a nucleophilic addition while reaction B is an electrophilic
substitution

16. Consider the following reaction and the statements given below.
CHsC=C + H,0 ——> CH,C=CH + OH

(a) OH act as the Bronsted-Lowry base
(b) CH3C=C" act as the Bronsted-Lowry base
(c) CH3C=CH is the conjugate acid

Correct statements are:

(1) @only (2) (b)only (3)(c)only (4) (a) and (b) only  (5) (b) and (c) only



17. TUPAC nomenclature of the following compound is:

I?r (::HB
CHZ(;HC=CH(I3HCH3
CH; Cl
(1) 2,3-dimethyl-1-bromo-5-chloro-3-hexene
(2) 2-chloro-6-bromo-4,5-dimethyl-3-hexene
(3) 5-chloro-1-bromo-2,3-dimethyl-3-hexene
(4) 1-bromo-5-chloro-2,3-dimethyl-3-hexene
(5) 6-bromo-2-chloro-4,5-dimethyl-3-hexene

18. Which of the following statement is wrong with respect to Wittig reaction?
(1) It is useful to prepare aldehydes.
(2) A phosphorus ylide is formed during the reaction.
(3) Alkyl halide is one of the starting materials.
(4) A carbon-carbon double bond is formed in this reaction.
(5) Tt uses strong bases such as n-BuLi or NaH.

19. Under which of the following conditions, do real gases approach ideal behavior,
(a)High pressure  (b) low temperature (c) low pressure (d) high temperature

The correct statement/s is/are,

() @and ()  (2)(@ad(d) (3)(®)and(c) (4) (a)only (5) (c)and (d)

20. Consider the following statements.
(a) Inert and permanent gases have a critical temperature below room temperature
(b) At room temperature inert and permanent gases are liquefiable ‘
(c) Liquefaction is possible when gases are cooled below critical temperature.

The correct statements is/are,
() @only (2 (b)only (3)(c)only (4) (a)and (c) (5) (b)and (c)

21. 50 cm® of a gas with Relative Molecular mass (RMM) of 64 is allowed to diffuse
through a porous plug. Similarly, 40 cm? of gas B with RMM of “M” is diffused
under same conditions. What would be the RMM value of gas B,

(1) 200 (2) 160 (3) 40.96 (4) 100 (5) 50
22. Which of the following molecules has the lowest mean speed at 0 °C.

(1) CO (2) CO, (3) CH, (4) CoHg (5) He
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23. Dissolving ammonium chloride (NH4Cl) in water lowers the temperature of the
system.  For this dissolving process:

(1). AH is negative and AS is negative
(2). AH is positive and AS is positive

(3). AH is negative and AS is positive
(4). AH is positive and AS is negative
(5). AH is positive and AS is zero

24. Consider the rate constant, k= 2.4 x 10 mol 'dm> min™'. The value of the rate
constant, k, in SI units is

(D 1.44x107°  (2)24x1077 (3)40x10°7 (4)40x10°° (5)4.0x10"8

25. Consider the following statements.

(a) A catalyst increases the rate of a reaction by decreasing its activation energy.
(b) Molecularity and overall order of a reaction are always equal

(c) Half life of a zero order reaction is independent of the initial concentration.
(d) Rates of reactions may depend on the concentration of reactant/s

The correct statements from above are,
(1) (a) and (b) only (2) (a) and (c) only (3) (c) and (d) only
(4) (b) and (d) only (5) (a) and (d) only

26. Consider the following electrodes.
(a) Pb(s)|Pb>* (aq)

(b) Mg(s)|H" (aq), Mg>* (aq)
©) Pb(s), PbSO, (s)| SO3 " (aq)

Chemically reversible electrodes out of (), (b) and (c) above, are

(1) (a) and (b) only.

(2) (a) and (c) only.

(3) (b) and (c) only.

(4) All (a), (b) and (c).

(5) None of the answers (1), (2), (3) or (4), is correct.



27.

28.

The vertical double line,
Mg(s)

(a) the electric potentials of solutions having Mg**(aq) and C1- (aq), in the cell,
are equal.

(b) we could disregard the liquid junction potential in the cell.

(¢) asalt bridge may have been used in constructing the cell.

, in the cell diagram,

Mg?* (aq)“ CI™ (aq)| AgCI(s) |Ag(s) means that

The correct statements, out of (a), (b) and (c) above are,

(1) (a)and (b) only. (2) (a) and (c) only, (3) (b) and (c) only.
(4) All(a), (b) and (c). (5) None of the answers (1), (2), (3) or (4), is correct.

In standard notation, the activity ay of an ionic species X is given by the equation,
C .

ay =Yy (—ﬁj Consider the following statements.
c

(a) c"isalways unity irrespective of the units.
(b) cy is the molar concentration of the species X.
(c) in general, the value of y, depends on the particular ionic species.

The correct statements, out of (a), (b) and (c) above, are

(1) (a)and (b) only. (2) (a) and (c) only. (3) (b) and (c) only.
(4) All (a), (b) and (c). (5) None of the answers (1), (2), (3) or (4), is correct.

29. An electrolyte M, X, dissociates fully, in a solution as

30.

M, X, > cM* (aq) + [ Ma_ch] “ (aq). The activity coefficients of the cationic
and anionic species produced are v, and 7y _, respectively. The mean activity
coefficient of the electrolyte in this solution is

a a ya+ C
(1) y.=y"y" @ y.e=[yiyt] B3) Y.=7"7y

1 1
@ =l ] [ ye e

The ionic strength of an aqueous solution which is 0.4 moldm ™2 in Al(NO3 )3 and
0.7 moldm™ in MgCl, is |

(1) 105 moldm™®

(2) 105x10° mol m™3

(3) 6.25x10° mol m™>

(4) 6.25x107% mol dm™?

(5) 4.5moldm™



SECTION II
Answer all six questions

1. (a) Explain how the Bohr model of the atom overcomes the main shortcoming/s of
the Rutherford model of the atom.

(20 marks)

(b)(() Explain why an atom emits radiation with certain energies making a line
spectrum instead of a continuous spectrum of all energies.

(i) Using the Bohr model, calculate the energy in Joules of the light emitted by
an electronic transition from n=2 to n=1 in Helium ion.

E=- 2 where k=2.179 x 10~ 8]

: 0
(iif) Does a photon of the blue light with a wavelength of 4800 A have enough
energy to excite the electron in a hydrogen atom fromn=1ton=2?
Show through calculations.

(50 marks)
(¢) Explain in terms of electronic configurations, why

(i) The electron affinity of Li is 0.618 eV whereas that of Be is— 0.5 eV.
(ii) Group 14 elements show inert pair effect when moving down the group.

(30 marks)
2. (a) Draw the Born- Haber cycle for the formation of CaF2(s).
(20 marks)

(b) For each of the molecules, NH3 and NCl;, indicate using arrows, the direction of
polarities of bonds and the net dipole moment, if any.

(20 marks)

(¢) (1) Using the concept of hybridization, predict the geometry of PCl;.
(ii) Draw the resonance structures for S;03%” and NO3 ™.

(30 marks)

(d) (i) Draw the molecular orbital energy diagram of O».
(i) Calculate the bond order of O, and comment on its magnetic property.
(30 marks)




3.(a) (1) Write down mathematical expressions for the mean speed, root mean square
speed and most probable speed of ideal gas molecules.

(11) Calculate the temperature at which ethane molecules will have the same root
mean square speed (RMS) velocity as methane molecules at 27 °C.

(iii) (o) What is meant by critical pressure (P¢) and critical volume(V¢)?

8 3
(B)Ichzz—;;:—b; Pc=;%z-; Ve=3bshow that  PeVe=>RT,

(40 marks)
(b) What do you understand by the following terms?
(1) molecularity
(i1) an elementary reaction
(iii) a catalytic converter (in motor vehicles)
(iv) activation Energy
(24 marks)

(¢) (1) Write down the expression that relates rate constant, activation energy and
temperature of a reaction according to Arrhenius.

(ii) A certain reaction has a rate constant of 5.70 x 10 "> mol"'dm? s at 27 °C and
a rate constant of 2.28 x 10 ~* mol''dm® s at 42 °C. Assuming that the

activation energy (Ea) and the pre-exponential factor (A) are constants in the
above temperature range, calculate the rate constant at 37 °C.

(36 marks)
4. Answer any FOUR (04) parts from (a) — ()
(a) Following reaction was found to be taking place in a single step.
CH3CH,~Cl + OH ——> CHyCH,—OH + CI
Write down the mechanism of this reaction.
Draw completely labeled energy diagram for this reaction.
(25 marks)

(b) Arrange the following compounds in the increasing order of their acidities.

CH3CO,H, FCH,CO,H, CH3CH,0H
Explain your answer.

(25 marks)

1a




(¢) () Draw chair conformations of the following compound.

Cl@\\\\Br

(i1)  Giving reasons indicate which conformation is more stable.

(25 marks)

(d) (i) Indicating the priority of groups attached to the double bond according
to Cahn-Ingold-Prolog rules determine the configuration of the double
bond in each of the following alkenes as E or Z.

@ a _
Cl CHoBr N=C_ C=CH

c=C c=C

/ \ /
BH,C  CHCl HO,C @

(i) Give the structure of the major product (A) of the following reaction.

@ 1. Mel (excess)
2. Ag,0
N 2T e A

) 3.140 °C
H (25 marks)

(e) (1) Give the structures of the products B — C of the following reactions.

NaNH,/liq. NHg g JlHcHO
-33°C 2. H*/H,0

CH3CH,C=CH

(ii) Giving necessary reagents and conditions show how you would carry out
the following conversion.

OH

o — L.

(25 marks)



5. Answer any FOUR (04) parts from (a) — (e)

(a) (1) Explain the following giving one example for each property;
Extensive thermodynamic property and Intensive thermodynamic property

(if) How and under what conditions and/or to what type of systems does each of
the following thermodynamically deducible expressions be applied?

w=-qg ;

ALl = nCv,mAT

45 = X

logT +{y— 1)leglV = constant (25 marks)

(b) (1) Derive an expression for work done (in terms of pressure) for an isothermal
reversible expansion of an ideal gas.
(if) Two moles of an ideal gas undergoes reversible isothermal expansion from
2 dm’ to 10 dm’ at 20 °C. Calculate the work done by the system.

(25 marks)

() (i) Write down the mathematical expression for entropy change of an ideal gas
when a system initially at V| and T changes finally to Vaand T».
(ii) One mole of gaseous oxygen is expanded from 10 dm? at 25 °C to 20 dm? at
127 °C. Calculate the entropy change associated in this expansion if
Cp=29.4 J K'' mol!. State any assumptions you make.

(25 marks)

(d) (i) Write down the mathematical expression for Joule -Thompson coefficient (w).
(i) Discuss how heating and cooling occurs in a Joule — Thompson expansion.
(iii) Hydrogen and helium show heating on adiabatic expansion in a J-T (

experiment. Explain.

(25 marks)

(e)(1) Write down the relationship between enthalpy change and internal energy
change of an ideal gas.

(i) The combustion of 100 moles of a compound in a bomb calorimeter at 300 K is
given below:

R ) s 11 .
Colly NeOgiy + 50305y = SNygy + T Hyyy $9C0,,

The standard molar enthalpy of combustion of the compound at 300K is 58,000 J.

Calculate the standard molar internal energy of combustion for the compound.
State any assumptions you make.

(25 marks)

e




Some equations used in electrochemistry are given below in standard notation.

AG =-nFE, log(y,)=-A|Z,Z VI, 1=0.5x ¢ 72 E:EO—BHFTIn(Q)
J

170

[Data : F=96500 Cmol™!, R=8314 JK 'mol™", A=0.509dm?*? mol“/z]

6. Answer any THREE (03) parts out of (a), (b), (c) and (d).

(a) A cell diagram for the cell constructed by a student is shown below.

X(s)l X*(ag)(c,. =0.01moldm’ }“ Y (aq)(c,.2, =0.02 moldm™ )Y (s)

C
Y

X and Y are metals. At 25°C, the student found out that the emf assigned to the
to the above cell diagram to be 1.53 V .

(i)  Write down the anode, cathode and cell reactions corresponding to the
above cell diagram.

(if) ~ Giving reasons and state whether the cell reaction you have written is
spontaneous or not.

(iii) What is the charge number of the cell reaction you have written above?

(iv) Calculate the Gibbs free energy change for the above mentioned cell
reaction.

(100/3 marks)

(b) A student prepared a calomel electrode at 25°C . He found the electrode
potential of it to be 0.250 V. The standard electrode potential of the calomel

electrode at 25°C is 0.268 V.

(i)  Write down the electrode reaction for the calomel electrode (in standard
notation).

(if) Calculate the potassium chloride concentration in the calomel electrode
prepared by the student. [Assume the activity coefficient of ionic species
in the calomel electrode to be unity.]

(100/3 marks)
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(c) A scientist constructed an ammonia fuel cell at 25°C, where the electrolytic
medium is alkaline. The fuel cell reaction was

4NH,(g)+30,(g) —— 2N,(g)+6H,0

For this reaction, under operational conditions of the fuel cell,

AG =-1360.000kJ .
[Relative atomic masses: H=1, N =14, 0=16] >

(1)  Write down the spontaneous anode and cathode reactions of this fuel
cell.

(1) Calculate the emf of the cell.

(iif) Calculate the electrical energy that can be produced by the fuel cell using
one mole of ammonia gas if the cell is discharged at its emf.

(iv) Calculate the maximum time a motor which draws a constant current of
5 A at a potential difference equal to the emf of the cell can be operated
with one mole of ammonia (if the cell is discharged at a potential
difference equal to its emf).
(100/3 marks)

(d) A student placed a drop of deoxygenated Air
water on clean iron surface. After leaving
it exposed to the atmosphere for some
time he observed the formation of rust in
between the periphery and the middle of
the water drop. A pit was formed in the
centre of the water drop. A cross section
of the piece of iron with the water drop is shown in the figure.

Iron

(i)  Write down anode reaction, cathode reactions and the overall corrosion
reaction.

(i) Indicate the locations where the anode and cathode reaction take place.

(ii)) Using relevant chemical equations, explain the following observations.

(o) The aqueous medium in the centre of the drop, around point A,

becomes acidic.

(B) Near the periphery of the water drop, e.g. point B, the aqueous
medium becomes basic.

(y) Rust is formed in between the periphery and the centre of the

water drop.
(100/3 marks)

i
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(1) SpTHsEOLTENE GnEGs e CETEE SwaTbeD Fbl P BN HESTS!.
2) SaTssmOLTEMa GnEts aueb CETéd sian ooy IPsfsHTDE!

3) gl LeHe auflbw sign Sy Sidsfsdaing

4) aTHSELTENE GnIECs cusud CEroHdl @eosdret BILLLD SIFEfHE TG
©) gal LA aufGw BeoSArest BILLIPD SWETHSDH FHHUID GMDEUHL SIS

Heteupd FaMmIbeaend &HSHI5.

(@) 3dy, PUIDPEIGETE GaEn GOUFLIL XZ S6TOTEGLD.

(b) 1s @esHIaT SCHSLTHS HTERIILLGESQU GLLD SHETGLD.
©) @UhMed @M SpemyuUFbLed STl Geomew UTbUed FTTLEISHID
QUI(H &S (GLD.

(a), (b), (c) eTe@LETEUDIST HHSSHOTE FaDDIEBBET

(1) (a) wrgHIn ) (b) wrsHrn (3) (¢) wrsHID
4 (a),(c) wrgHyw 5) (b), (c) wrgdyd

Gysren FoHE QeTiGLe, n =2 @meumLul QeSS @eim STewliuL Geuevsrigul

@UDHMELTEISI,
(1) Gamen eugeunTear @UMDED (2) s swoevgl p @LIbDmed
3) d gubhmed @  smpeInE W08 SimsTanwulaisien

@Ulbmed
(5) Libued eulgeuome @LUAMHMEd

detupld sapmissenst a5 SHGSSONOSI?

(1 d g@uhpevssi BFUUNILGEISEITED SHTEIL60 (gasvaarm&aﬂm (ag,rn_rr @_@surraﬁlanmgﬂ

) 1.0x 10° epsd Ne oignidbsemen Ne' SweisanTs SISTTHGUSDE SISHDUILIL
Gousmioul @evsBraimeian eewmiemiams 1.0 x 107°x 6.023x10%° u@b.

3) FwssHumLL @Ulhpsd CsTGHOWTEMD Qesdraismen AGHSW GUTSH
SFPT emeEismawner GamouITSEILLTS Be0sHETet STERTIUBLTN SIED6U
uyelé smeTiLHLD.

4 Sign PR FoaTE BTG FHHE e QLETIHMmEMLL GMDBSS] Ay ewi(h
@esHraiEGer STamiUL. (PQULD.

%) SIGLLOUC L SIgn @M STHSI LedHed meusbsILGY Gurg sTLLUUBID

Bowramend CarBserLa Foar almerey Q@Y.



06.

07.

08.

09.

10.

H, 0l6ltsT @@p (ped msTae - marea Umanliyssamer 2 omLiusnNGs Comeauwna s&d
436 K. @@ sallwner morea - marFa Umeanlamu 2 L UugHE&Gl GuTSILoTer

FEAWmLWL alulel SLBHInQUl SIENED [HENLD 6165160 ?
(1) 122 nm (2) 132 nm (3) 274 nm (4) 656 nm (5) 478 mn

CsCl @ag SvEGs @b &6 syl Gsiengl. CsCl @engl sl Lewiyl uphiul e

SaDMISEEHET 616 / 61606 2 _TIEnDUITENE / 2 6UTenLOWlT6senel.

(a) SIGE sTaEg @ Cs' @maww, ek ClIT Goenub STy b ELd.
(b) oLy aldgn 0.414 @m@w 0.732 @G QLU &)
©) @a1 face centred cubic (fcc) susmaswim@Lo.

€)) B3l 8:8 rHelemenilienLs GOETeRILgI.

aflenL WITest i,
1 @ wbd (b) w TGS @ ® wybd (© wyb wreFy
3) (© uwd (d) ud TSSO @ (@ wd (@) wb LTSS

5) (@), (b), (c) wrgHyd

efTeuBLD (LPeSHEnMIBEHET 618 WFALIMTES BMmpamatad Hnmeaid CsTeaighbEd?
(1) BFs  (2) SO; (3) CH,q (4) CHCl, (5) ccl,

Uetaumpd FLSSIOI UTWSSEHT iH 2 Wi GsTdBlens o @mLwgl,

(1) Gmruwiest (2) ou®e 3)dMiiyest 4) Gevent 5) Gyrest

& syiul@Geten NaCl (Umeop 2 (1)) Baigl SVGS SHevgdled, Na' @ergid Cl @ergid

FEH6D_ CTEBIBEDD DISHLS @h SvGH saHHed sramiuGn Na', Cl oweassis

sl enaud (WenmBul

& Chloride ion
@ Sodium ion

(1) 6,4,6,4 (2)6,6,4,4 (3)4,4,6,6 (4)4,6,4,6 (5)6,6,6,6



11.

12.

13.

14.

CCly apsvdsam upPu OGUGD Fapn / SapmibsEns 615 / eeneu Fflwimeng /
Flwreneneu? -

(@) @z oNLs aldssomowl HLESDS (b) @& BrEpd augaIPL LI
(c) @omemLw oW Sig) spPseotiyeoLwigy  (d)  Cl-C-Cl Aewemitiyss Gamemid 90°

aflenLwITesngl,
1) (@ ww (b) ud wreBId @ () wbd (¢) uud wIHHID
3) (© wbd (d) upd wrHSFL @) (d) ud (@) ujd WIS

) (), (b), () wrsHyd

0, cpsvéanm UHPL HBHSSHOTET gapnl /| sapnibsmens 05fle| GFuis.

() @smemiw Nenenil suflws 2 LG b)) 8s UTsBTHEHS SEMLWMLLSE]

(¢) @& CO a6 &0 @eosHTans&flusg (d) O,elleng Wemewiliy euellenLowimesigi,
0, @auild UMT&E HHBOTGLW

AL WITENTS,

(1 (@ wp (b) upd TSSO @ ® wd (© ud wrsHyd

(3) (©) wb () upd wrHHFd @ (D wd (@ upd wrsHyd

5) (@), (b), (c) wrsdyd

am opsyea (Ny) cpeosgamelamen Ugeu®L bdapn / gapmbset SAplurs
US|

(@) @s NO euer g0 Qudrmaefua (b)) @& CO aLa s @oiHr@msdiusg
(c) @8 oursTHseLWE (diamagnetic) (d) GsaumLw Nemewitiy Berwreig Ny

@ended UTTeHS BENLDTEGLD.

6IEnLWITETTS),
1 (@ upp (b) upd wrEHyd 2 (b)) wd (©) upd wTGHFD
(3) © wd (d) upd wrHHTD @ (@ wp (@) wd wrHFID

) (a), (b), (c) wrgdyd

FTES GenLBemedsT Dl LUTeumL SadmIbHemens S(HSIS-

(a)  smigiset (Carbenes) sisiug) @e0bHTeT UNDTHEGMDUIEDLLI_E[HEIGIAIATA| _SITLIET

GMLHNEVEBT DY (GLD.

(b) srugieweiset (Carbanions) eeiug), sp” GOUUMLL SaldUS algal STL
BMLHNEVBET (GLD.

©) sr@urampwiesiaet (Carbocations) eTestLig), sp” SN HeTelgel STU
B L HlensVE6NT(GHLD.

Hpseonar gopy / SnmmbaEsi

(1) (@ wp (b) upd wrGATD (2 (@ ww (¢) upd wrGHD
3) () wid (©) upd wrTHHTD # (@) wredyd

(5) (o) wrggyd
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16.

17.
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A, B agud Usieumd @ STESEISMENS SHHSIS.

Br
O/\ + HBr ——> { l - FSTHHD A
OW‘@‘CI + NaOH ——> 02N~—©~0H FHTHsb B

Heteupid snnmiboenen 618 SHpoHHoTeats?
(@)) A,B @m SHTHESBIBEHD SHBTLL Sl l s SToHHMBIH6N

) A,B @@ H1ésmIsED WORTBTLL Sallg SToHEHIH6T

3) srEsd A @i OEBILL salld Srésb, ACHCaemen, srésd B @f sGHBILL
NyHui (bs SHTHSWD
4 FTEHHED A @ HGBTLL dmllLsh HTésb, SCsGaumer, sréasd B @f WambriL

Fal g HT&HSHLD
©) STHEHD A @ SOHBETLL Falldh Hrésw, 965Ceumen, B @f WapriL MyHuilGs

BHTHSBLD.

Heeupld HTHHHMBULD ASSHILET HC SFUULBETN FanmibBensTLD HHEHIS.

CH,C=C  + H,0 ——> CHC=CH + OH

(a) OH™ yresierdog. Geumifl ewevonss QHTHHLGHSIHSI.
©) CH;C=C" ygesierdg. Geumifl cwpsuonsgd GHmPNHLIGSSTIDE
©) CH;C=CH @i @mem oidleold

HHSHHOTeT gapm / sndmibsern

(1) (@) wrsgyd 2) (b)) wrsHyw

G) (© wrsByd @ (@, (b) wd wrsHyd
) (b), (c) wrsdrd

Heteupd Garemeuulsst [TUPAC Quuif®

l—?’.!'_. i Q..Hs ;
CH?_CHC=CHC|)HCH3
CH, Cl

(1) 2,3-dimethyl-1-bromo-5-chloro-3-hexene
(2) 2-chloro-6-bromo-4,5-dimethyl-3-hexene
(3) 5-chloro-1-bromo-2,3-dimethyl-3-hexene
(4) 1-bromo-5-chloro-2,3-dimethyl-3-hexene
(5) 6-bromo-2-chloro-4,5-dimethyl-3-hexene



18.

19.

20.

26

22.

001
Wittig grasin @gfiss Neeumd gapnibseEner 615 Lnpwreisi,

(9] Siedensl Hesmend SWTAILSHE @& 2 LGWTSDIGLD.

2) @ssressdar Gurg @f Qumedugs ylide o ®aurdaimsi.

3) SI0MBE JmeOl (5 DG QBTSS0I QUITHLBEH6T FEIDTEGLD.

) @E5TEE5H0 STUST-BTURT BTl oLl Hmauly Qg 2 bHauTobblEDg.

®) n-BuLi sisoevg NaH Guresip eusliepevsisel @mi@ UWaUGSSIUGESIDET.

Uesteuqpid 61 Hlupbsenesiseien &P Goul TGS el aimu] BLSHMSEW enLULD.

(a) 2_UIT SI(PSHHHSHE0 b) s Qeuliumlensousd
©) BT S(PHHHH 60 (d 2wt Qeuliumlemsouiey

Hmssworer gapm / Sadmisbss

M @ ww (b) upd @ (@ wd @) upd
3) ® wd (© wwb 4 () wredyd
&) © wd (@ ww

NeSTeUHLD  FnDMISHEHEMENS H(IHBHIS.

(@) FLESIOU SIS BIHESY aurysseT Sienp GeuliuBlensouiiand @Genpeuren Siaug)
QeuliupBleneuenwids QT ersi(helTermet.

(b) FLSGI0U, BIBSY euTudbsel Sienp GeuliupBlensoullsd HTeunTasliuLds Falguiene

©) aITWSEeTagl, oeud Geuiupameuing &6 @efyelLiu@ Gurgl HyaunTdssd

FTHBOTGLD.

GBS0 gapy / Sammisbamen

(1) (a) wré@yw @ (b) wrsdlyd

(3) () wrsFyd @ (@ wbd (©) upd wrSATD
(5) (b) wd (¢) Wb WISHHYLD

BIDETLGTET HHMS QEMIETL TS FTT_cpaubaanmis Hewley 64 o enLwl surwjGeurssipdlar 50 .

cm’ ugejusNE SBILdHEsILGASTDG. BeauTCn &TT cpedsmpmis Hetleay “M” 2 _miw
auru] B ulesr 40 cm’ o b @8 Mubsmeis £ uradamg. B uleg &Ti pessmpuis
Hewiey wrsTulmaEn?

(1) 200 (2) 160 (3) 40.96 (4) 100 (5) 50

0°C uled MesteuBLD cPeVBImMIBEHT 618 WEE Gomhs FITefl Coasshmss
(G

QBT EsIQ(H (G LD.

= ™y
By

o sl it




23.

24,

25.

26.
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Bfled oiBuoreiwm @GCemmenylG (NH,Cl) smyuid Gurg Gsm@duis Geutupmen

GmpauamLUh. @eHsmIuwb QFUTIPEDUIDESTeT

(1) AH weopur@d. SiSSHILeT AS 2 1D enDUITEGLD.
(2) AHGmT oisLest AS o b GmT

(3) AH we»p, AS Gmrm

(4) AHGpi, AS wenm

(5) AHGmi. oiggiLer AS yFfwwm@Lb.

ol wrifsd, k=2.4x 10" mol 'dm’ min" Qeend s@ss. SI Dievded afg wrled, k ulers

QUUILDTEILD,

(1)1.44x10°  (2)2.4x10°7 (3)4.0x107  (4)4.0x10°° (5)4.0x10°®

LeaUHD FaPmIsbHeN6Nd  SHHSEIS.

(a) omsEOWITETD) STEHEOLTINNT aisHmed DG gaupFosHulenets @GmDULSET LPeVLD
SIHEflSHFTD .

(b) FTHEBRTEIPIST (PeTgndNISSHDET ISSHILGT QLTSS suflend eTaileT TUEUTYSHID
FLOGTTEBIEN6L.

©) wFiw euflensd STHEOLTENG SienreuTipeyd sTeod SLywus Qafleled
FSEISUNTT S

(d) FroamIGeMET iEmIGen HTed /| sTohdsla CFmaled smidul(msbsemiD.

GogviseTaupmIeT  Si(HSHSHLOMET FaDMIHHIT,

M (@ updp (b) W wrgHFrD 2 (@ wd (©) upd wIHHID
(3) (© upd (d) upd wrHATD @ (b)) upp (d) upd wIHHFD
G @ wd (d) wd wrHHD

eteumd W0esTeuTU IS B(HSIS.

@  Pb(s)|Pb** (aq)

Mg(s)|H* (aq), Mg”" (aq)

© Pb(s)‘ PbSO,(s)| SO2"(aq)

(a), (b), (c) erevLeTUDmIET @raTwe FHwTs WOEHD SHaleTen laTeUTUISE6T 6Teneu?
1) (@ wbd (b) ww wrsHw 2 @ ww (©) upd wrHHFd

3) () ww (¢) wd wrSHHFW @ (@), (b), () FxeLzID
(5) alentser (1), (2), (3), (4) aSguaTOUDDIET 6EIOD HHHHLOTEIHE06V.
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27. &6V UMILL SHHe0 Maneud@GHsHTen @rlenLd CarhasnTearg seunenmd @Gmlobdaimg?
Me(s)| Mg** (aq)| I (a)| A£CI(s) | Ag(s)

@) sgHed Mg’ (aq), Cl™ (aq) Gatai. smysFosala IORTEIIYSHESET FOMITEIENE!

(b) &VGHHO 2 _6lien HyeuF FhHAHW BID LWSHHNbSE60MD.

(©) HVQTETTENM 2 _(HEUToHGmBUTed 2 (YU UTeOD @esim) UWSTUBSSUILL IQHEHSE0TLD.

(a), (b), (C) 6TV FNMIBBEHET H(HSHBHLOTERIEE,

(1 @ b (b) wpd wrggyd @ @ wbd © upd wrHHyd
3) (0 upd (©) wb wrSHyLd @ @, (b), (c) gaevzId

(5) alevi&er (1), (2), (3), (4) eTeUTEUDIIST 6TFHIOYD H(HSHHLOTRIHEEV.

28. Buwiwsd Gouiliged, X saud Swsignm @EmMs QsTAOUTE ay WU FLETLITL 16860
Cy
SIUUGETDS. ay, = yx[j}-
eteumid nDmIcbHemeNd &(h&IH.
(a) ¢’ ereTLg) sTeleUEEIID FTITE eTIQUITRGID LFHLIDTSES STELIUFLD.
®) Cy alauilg) X anmielenig cpsvid Qo] Sp@ELb.
©) QurgieuTs, Yy @i QUOILTEID GHHS et Fameled Sudul(paELD.

@), (b), (c) eTEBIEID FnDMIGHBEHET HHSHSOTEEDE,

(O @ wp (b) wd wreHyD (2 (@ wb (©) upd wrEHyD
3 B yb ©) wd wredynd @ @, (), (©) soEOZHID

) elenLasl (1), (2), (3), (4) aFUSTUDYST FTSID HHSHBOTEIHE060.

29. M, X, steud BleiL@GOUImeT QeIm Smrse @M NSTaIMBTN (PHDTHES &nl LD
Z—
OflenaswenLdamg. M, X, —->CMZ+(aq)+[Ma_CXb] (aq)

GEIG 2 (heUTGD STHDWT, SEGTEILET Samsena QaTADHUTL B (GausnIEeT (pemGul

Yoo Y- pGW. @ésamyssied o sien WlaiLgur@siar gyrafl Qamiibur’ (e @ emisbd,

1 Vs :Yi YE ©) v, _[Yi yE]ya+b

‘(3) Ve = 'Yi Y- 4) y, = [Vi y_]%ﬂ

® y=[r. v ]y”'

30. 0.4 moldm™ QemeymLw AI(NO3)3 @evenyd 0.7 moldm™ GefamLw MgCl,

@eneTtd QBTewIL. BiTobsmIFellss DU 6U6lnOWITEIS],

(1) 105 moldm™? (2) 105x10° mol m™>
(3) 6.25x10° molm™> (4) 6.25x107% mol dm™> (5) 4.5 moldm™
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ugd 11
FEe0 @ (06) elamasEnsGw elmLwelses.

0L (a)

(b)

©

02. @)

©)

sigmieiarg @rsCur’ G wrdfluselas UrsTer Geopur® ! @eouT(HEemnsn
steueur Sigmieder GuTT WTSRL® PeuisHd Geuidmgi.
(20 ysirefeseir)
) SIEOTHID FHe) FEHBMETUD HTEVETHE GBHTLIT BIDOTmEUIDELI
LHTE GOSS FoEABMMUMLL SHTTEHMEOVS HTeVeOToHS Gaorl (B

BMOTEEVENW 665 2_HUTSEGERDE! 6161 alenSGEI D).

(ii) Felud Sweaied n=2 @edwhe N=1 AN QesHTET SHTEHIL 6D @eTls0
sTeveuTasLILGL @afllar Fédenws uleled Gumfles ommluyrhemeuL

LwSTLGSH S Bl GH®.

E=- — @miE k=2.179x107%)

(i) morss seEmGamasd n=1@e\mBbE N =2 DG BsvsHyenen
0
SIHLGoUsNGH, 4800 A simevpen(wenLw Bev gefufler CGurl GLmer ey
Burgloneene] FoaHewd CaTeaRiBeTensT? Sl SEN@MTL THS STL(HS.

(50 yeirefaei)

Nesteumeussioumenn GevsHATeT BensowentoliLsbos e LHmIS6Med 66l eTen

N6 G &.

) Li @1 @evsdyer mrlLw (electron affinity) 0.618 eV =18zGsusnen, Be
Qeng = 0.5 eV,

(ii) galLid 14 cpevsmisei sal L Har auflGu GFeoaud Gurgl FLgglus Gamy
aleneneneud STL(HLD.

(30 yetefaser)

CaF, (Hewio) @engl CaromsHdnster Curye Gaul FHHJHMS UMY H.

(20 ystreMassir)
NHs, NCl eignid eeiQeur(h cpevdanmieln@d, Nenewiliysbaenes (Lenee mere
gemFmuud, GSILe Caiw Bk wmaeydh SHpmeaun (gaitd Siiler)
SIDYBGSM cpeod &TLGHS.

(20 yeiteMaeiT)



(©)

@

03. (@)

()

©

@ PCl; @eong Casdysenis aRaISHmE SOLUUTES CETeTensulamneLs
LwWSTUGSSE  eTHITa G MIS.
(i) S,05>", NO; eigsiueupmiarest ufleyd &L LenOLLbEEN6T UmTsS.

(30 yemnerflmse)

(i) 0, efaigl cpvdamdn UDDED FHH aUMIULSHMS 6UED] .
(ii) 0, efleigy Uenemill euflensenulsd Sawlldg, SIS JAHOG STHS
@Quisoflenen FiFHlos.

(30 yererfleseir)

(1) @eo Al surwy cpeudaamiseiest FFTHf Gousid, Fymafl Geus euTHEHAPELD,
SSHSHILST FT BlspsHse) Geusd (most probable speed)
sTTUeTeUMPIDETen Henlld oulgels CHTENEUEBMNET 6T(LDSHIS.

(i) 27°C ulled Qs apesbsamIBEheEGS sFoemet Fyrafl Gous euibs
PEVSNSH TCHET (LPeLBIaMIBET CETETTIYHSEGHID GoulILBeNeVmUIS HETNHS.

(i) () Sieud siwssd (P, Seudls semeusnay (Vo) erausumlemed wimg

BmHBULGHSTDE?

8a

(B) Tc: —Pc.=

Sorp e #; V.= 3b eeflest, PV, = %RTc 6T BT (5.

(40 yeiterflepert)

Heeumd ugmisellenmed wirg elenmihdleiit?

6] LPEVEFnMMISHHMET (ii) et / elpevsdd HTHHD

(i)  emsd wmm (Catalytic converter GuorliLmrT eursesmigeed &memtiLGE GG

(v)  goup sad

(24 yeierileseiT)

@ LSt Ly Fresurasr eig wred, geumasd), GeuliuBamen
sTeTUeUDenD GHTLIHUGSHID CaTemeusnul 61(pSIH.

(i) @i GNés sréaswrag 27 °C uls eiswrmed, 5.70x10—5mol'1dm3 st
@emamuyd, 42°C wWied i wrled 2.28x 10 molldm®s? @evenup
Qaremi(herengl. CLMEGHINLL QauliuBlensy aiFgsHdHed goaupssdud (E)) wes
SBEGSSP (A) upd wredser aassmd 37 °C uled aiswrielamuids
ST,

(36 6iteilameit)

04. (a) Welmpba (e) susmgulleomen uGHoelled gomeug BISIG (04) uGHoEnsE el wiefds.

(@)

Aesteupd sTéHsd @ uguisd BLUUS siwiul Beteng).
CH3CH,—CI  + OH —— CH3CH,—OH + CI
@HBTEHHADHTEHT QUTIIPNDENU!  6TLDSHIS.
BHHTHEHSEMETET (POPTEH GOSBIULL Fod UMTULSHMS 6UMTH.
(25 yeierilamet)

10

i

ﬁ} .y

| —

it



(b) etoumd Gaimausmen Sieupmie SfeSHDETSET oFPsfa@n aflengulsd
PWEIGUBHSIS.
CH3;CO,H, FCH,CO,H, CH3CH,0OH
2 105 alenLulemen alms @ s.
(25 yeiefaser)

(© @ Oesreumld Goiammaiuiens sHors sDILBEUBISDET AMIE.

C|\©‘\\\BF

(i) STTERTEIGST ShSHl, 2 MIF Falgwl SPDFL(HEUSHMSHEH GNHSHIS BT (HS5.
(25 yeireMaer)
() @) Cahn-lngoId-Prolog Qa1 eFweflailig Nesteuhd @eueur Sindéafleangid
@rlenitl Nemeniin@ Senambienst gnl L EIS6Na (PSIEDDMUISE STLIY
@rLentll Umeniiiler o Geumwlenu E owbeog Z aerd SioneaisEs.

¢9) () _ _
Cl, CHaBr NEC_  C=CH

C=C C=¢C

/ \ /
BrH,C  CHCI, HO,C @

(i1) Uesiaupd STessHsr Ursrear almersler (A) sl Lenblmush &HH.

©j> 1. Mel (excess)
N —_—— A

. 3.140 °C
H
(25 yeiteMasi)
(e) (i) esteupd srésmiseiag B - C susngullsomen elensmeyssiilet
SLULMDLILEHENET U] &.
NaNH,/lig. NH
CHJCH,CECH ———2 0 08 1. HOHO
-33°C 2. H*/H,0
(i) Westeupo omppilent. Cohemsuwirest Cameeneill GUTHL &6, @lg’@meﬁr,(
BUBSMSIGMETS HhHEH sTalauT BLISHIOTTH6T caid ST (Hb.
. OH
O "
—
Br
(25 yeierileein)

05. (@) - (&) euemguleomenr UGHBEHET HTouS BTG (04) LGHHEDHES alomLuweibs.

(@) Q) Ueieumd @aiGaim@m SuwelhDGL @k 2 STIeid ShHEH el Es.
o  alflaurer Geuliuelwibsaiulsd @uisdy

o  Qapoureyr QeuliuaNwsseaiulsd Guieol|
11



®)

(i)

©)

(d

O

()  Geluslwsselws fAuTsl QuDiLLSdagu WEauwmd @elbeaur
Caremeaud sTeueuTml, 6HBUBSMEISETET S ASBILET / Siev6vg

sibwrHfwrer CQsTGHHEHSES Wy Guim Heb&60mLd.

w = —q ;
AU = nCv,mAT
as = &

T

logT + (y —Dlog V= womrmled
(25 yeiefse)

(1) @l Al eurwQeuresiiel Fw@sutiul WEpD Soayaten alfla] @eMinG

Geuiwiul L Ceausmeoulparer Gamenauenulll (SWeEHHET USHBISHMD) LM

@eol A aurwellesr @yemil apsdmet 20 °C ufed 2 dm’ @edmba 10 dm® @pe &w
Geutiupempuled eHd syeysisn alifleln@LlubGHamg. GFTEGSHulame Qe
Bousnevenild HemNebs.

(25 yemefMaser)

(i) @l A aurwdh CeTeHuTaEs, pFwuBlme Vi, T; @elmbs SniFBaneo
Vy, T, @m@ wrppwsLujw Gurg eihSril wrppsneret seals eaugeuds
Camemeusni 61(LDSISH.

(D) 9@ wed @UAgs ey 25°C ullsd 10 dm® @edmpba 127 °C uled 20 dm’
@ne alfleusnLdeimgl. Cp,=29.4) K* mol™ erefletr, @euelfley et QarLiumes
aBATIN THDHmSS Safilds. BT CLHOSTEHIL gaTeusH SHHBHICHTEHmNSH
Fa)b.

(25 yeiefaer)

(1) We0-QFHTDFET (GemisSHDBTET (1) HewlH eugaid CHTenaImULS H(Hb.

(i) ue0-Gpmbgar alflalsd QeuiuwTsHed, GeMNITHe slelsuTm HenL QUDIENS
GreF FNEF .

(i)  weo-Gsmbsar ufGargmanulsd merFaid Felluwd GFpeieveor alifladed
GeulILDToUeNGHSH STL(HEDSE]. 66hEH .

, (25 LiemassiT)

(i) @l A eurw|Qeureselt e1bHe0 MM, 2 eiefl(bF &g THod
ereueupINBenLuleoren QHTLIeNU 61(LDSIS.

(ii) 300K uled GemipossGaomflorefullsd 100 cpsdset BateneuGuITaiplar Haoeuid
&6 LUl (HETTengI.

5 11
CoHyyNsOg(s) +502(g) = 5 Nagg) + 5 Hagg) +9C02g)

300 K ulsd o eipeviisy saem QeuliLiaeiienenm 58,000 J. s@emibdlet muio epeor
o 6ol (hé FoHuimas samibs. o mEamTed GLOHOETRIL gHToIS H(HBICHTMmEND
FaQIb.

(25 yenefser)
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7%, e
00152
Westeelly & uieo g>gle0 LWSLGSSILBL oo go@UTHST Hwind Gouilged &6
STUUL (H6T6T6uT.

RT
AG = —nFE, log(1.)=—-AlZ.Z_|NT, 1=05x3 ¢ Z], E=F'-——In(Q)
]

[Data: F=96500C mol”, R=8314 JK mol, A =0.509dm” mol™” ]

06. (a), (b), (c), (d) eveid UGHBEHET JHTEUS il (03) uGHBEHES alent wWefds.

(a) LT ESTEU@ETT (HEUETTTEY 2_(HEUTEEBLILILL Soold PRMMETET &H6v suMIULLD SGLP

- ST LOULBeT6nS).

X(s)‘ X' (aq)(c, , =0.01moldm™ )n Y (aq)(c 5, =0.02 mol dm”)[Y(s)

X, Y siaien 2 Be0msmIGeT@GL. 25°C ufled GHSTULL L S60euMTLLSHDESTEN
0.8.69 (emf) 1.53V een wremeussi SiiboHTe.

6] SuHsriul L &0 aumpuLsHhsrer G (G, &CHTLH HBHILT B60SH
HTHEBBISEME 6I(DSHISH.
(i) BT 6l H0HSTHESD I SUTERDTE HTHHOT DIE0H! E6VEMEOUIT
cl6oTdh STJEIEIBET HhH Fndlsb.
di)y  mi GwBe AL BHSTEEHES! GO 6Teu0T  WITHI?
@iv) GHFamiLl L SaSSTHESSHDSTEN Sl FUTESE FHF LTONSMBH
By,
(100/3 yeierMaserr)
©) 25°Cuflsd (DmemTeuQET(HEUGT 60060 LOGTOUTUS QETND o_HOUTEEGIE. DSOS
HeeuTl] SIpHHD 0.250 V o4 @GUUMS IDTeTeles oppsrer. 25°C ulled
aooosd Wareuruie B Bseuryl Sipssn 0.268 V op@ib. ’
Q) Beolned 0eTeuTUIDETET 1WeTeUTUl STHSSMS (BUIDS GMUIL1960) 6T(LPSIB-
(ii) LOTERTEUENITEY 2 _[HeuTdaILL L &6vled iaaurulevieien QurpprawILd
GGstrenyL Galag Goflmeus seflés. [@ovioed LolesTouMTUTGUISTTEN  SiLLIETT
gamiseNal QBTPHUTL (S GHemied PSII Gad HHDHIB].
(100/3 ysiefaseit)
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(©)

(d

25°Culed @i eflghepman iGomesiwim TROUTBET BEHMS 2 ([BHOUTEHSGIT. S1H60

OeLIE oL sth sTFLTEGD. erfiQUT®HST BOVGHSTHBLOT OIS,

4NH;(g) +30,(g) — 2N, (g)+6H,0

sfluT@meT sosdHe GamADUTLG Bubsmenaeies &L @SS HHHBMST 6T

AG =—1360.000k] [gni ogmisHefiassr : H=1, N =14, 0=16]

® @eit eNOUTmST BEVSHBI6 gwrger SBam G, HCHTLGS ST HEHMBISHEEN
(LD &I

(ii) ssdar 10.@.00 (emf) Benend Hemilhs

(i) seoworeg), SBms 0.8.elmaulsd @nésnmLHamg els, @ P60
SGorefiwm  euru|eden e LWSTUGSS He0HHETT60 2 _(HourdhasliuL&Hanigul
OlHTFHH MU HEOEHSD.

(iv) sesHa 0.6, elmsulh@&s sLoaie SiIpSHS Geumiumliged, SA 1DTOTSH
eiene Bpsd SWbATCLISn @G W6 SIGomefiwme|L 6ot
BUIBEILLGFgL DHUEFEF CHISHmSH SIS, (HEVDTHBHI SIS 10.8.
esulnGF soETeT SiWHS Gaumuriiged @& BIDMLABDEH 61616

(100/3 yeiteMa6i)

gmigTer @by Gopurlies gl
QUAFS SIHD B FleM QT sTlenest
LDTERTEUSST @ HAST EDEUSBTE. &6V
HERIBEDHE eIl SHDE
QeusiLGHHw Geeni Brsgiefule Iron

QeusMIDSHAWID SIS 68T

@eLiuGHUIID S CHTEMIAIMS DTERIEUET SIUBTENSSTE. BT Haieiulest
mWSHHD @f G o HTEWS. Brssiefy e @mbUS SemigeT S CERIMC]

(&b ULHHed ST LILLBETETSI.

@ SCHMLBH STHED, BCHTLHSH STHsHD SIHHILE QurHs Sfld S0
sTEBTLIEUMEND  6T(LDHIH.

(ii) GG, sCHTLGH STésHD HnLGLMID GLEIGmS GNSHIH ST (HE.

(iii) eitouBld SieUBTETEIEEMET GUITHSSIOTET @USTWeF FSILIT([HSE6TL

LWISTLUGSHS allendEs.

(cx) yeite A ulemend @lp, Sieullet eLWNILGSEUTNEIETET BebL &L SIOle0EH S EITENLOUITEED
(B) Bisgefule GeuefliynssGes 2 STyauors ysiiafl B, mepLewd ST SHSHEENLDULITHE)
(v) Bigsiefuls CeeliypsSSNESL, MOUILGHGGL @emLulsd Sich 2 (HEUTHED.

(100/3 yeTteriisei)

(ugliyfiento CLDDE)
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