@ E-w S0an BOBemEn

SO Sexm Bd®

ooxe Sem ecennedsind

S 36eBE [aRmomedE, coE EXRRIEP /o Sex eORP
3 O 8308 - gdbom =dwewn 2012/2013

CMU 1220/CME 3220/CHU 1221 /CHE 3221 - Oone Sexed D &nes

mEe ot 03 G.

€m0k - 2013.12.05 eBEP® - 0. 09.30 - ©8. 12.30 6

gelrEnns oem coees -

* cOP gEm oE® 6WMOE DS sy ©.

0 | - el - VYOO @ 30 B RSOHE. (BbedGm WMEo oued.)
o Il eaOe - Owed 0 g HEHS oPsDwn. (Bed@® MED &K
ceR.)

oo BrEEOR BEROL Bomesm.
| - e0e @ Il emdend BEndt oy 0 s deerns MO ecse.
COOR DG cMHE O Oy HPHEO ghecs EIER.

oloegnn oisedn MED NE GO ONdH GO DR OBR 6BabEens
ooed 8. 80 o S08n cmd QOB &0IMED HRSSM.

o) Swowa(R) = 8.314JK *mol™t

ae@Bed) g (L) 6.023 x 10** mol™*

mcoed Sows  (F) 96,500 C mol ~*

Sk Sows (h) 6.63x1073*J s

meeived gednn (c) 3.00x10%ms™?!

It

080w Ore@idr d®mne = 10°Pa(Nm™?)
geesiedinrn Sossde = 9.1x103 kg
BBS SHowa = 1.097x10"' m™?
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1 O emoe - DEDOF OGED

0 O EHnd O SHOIOE BEnd enid) oK il cEBO oped aee
IR0 O DROEHS (‘X Jonsy wossks.

2Red BEROT oDy (oraioeEs cad) ERE DOSKD.

5800 ooy ocm 8% BERond 09 B0 EE DO GIHHd O &
Feded opHe) emEied.

0L *Mn*'gumed a8 exicdim, Buedis omn geeiedis N0 dued com e c?

02.

03.

04.

0o.

protons neutrons electrons
(1) |25 30 23
2) 125 55 23
3) 27 30 25
4) (30 25 28
(5) 130 25 28

BBNSS OO HF HFOLSDIED OB O B geerelim®
(1) ondoed «dHm 80 (2) eooEneds GRS Bo 80
(3) a8® oud @J0e® g6 80 (4) ©O8 emm@siem SO

(6) 1n=2 o8 ©@30e8 4B

Ry gepEedim OO geeedisn B83cEE Do WEBL gHBEede SOIOED
ciedsies) RESs €?

(1)3s,3p,3d  (2)3d, 4s,4p (3)3d,4p,5s (4)4p,4d,5s (5)3p,3s,3d

0.10 mol dm™ Nap_SO4“ pomee  20.0 cm® &® 0.30 mol dm® NasPO, £Pescm
50.0cm”’ B ©EDO steem Omed Na' goem osfesn daed s &2

(H0.15M (2)0.24 M (3)048 M (4)0.70 M (5) 0.55M
OB EIed® BSOSO ot DRWSIM.

(a) Q) OSSO ot (b) ROB(EIN) BOFOB Eoww®
(€) ECB@em BWOBOB Eorn®d (d) ERw HOSOB eEpotnd

a0y geeuedinrn oFmdm DEe WO B3RO e MO BOSOP
Gt Ogedd

(1) (a) o2. (2) (b) o&. (3) (c) =M.
(4) (a) @& (b) 0. (5) (a) o® (c) =ofm.

o
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06. OLED OYed BOES eSEDE -y O& HEEDSOED
1) o CoesEy Q0 &Io. (2) (cIL5) ) Oca)cae’sm_ QF0 ey,
(3) o® geeelis @30 aim.  (4) O 00E sk L.
(5) e Sredim ©DNO ETo.

07. g8l 50OBn SEOESes oY ercdsn gIPRs ol €7

(a) PCl; (b) PCL;" (c) PCls (d) PCls~
(1) (a) @@ (b) =oR. (2) (b) o® (c) =@HK. (3) (c) e (d) =&/
(4) (a) oo (d) cn. (5) (a), (b) @™ (c) =OH.

08. @03 BOOKENED sp3a’ YuENOLNH £SO oo ereseds NOM GO e?
(1) BCl; (2) CCL (3) PCls (4) ICLs (5) SFs

09. ONEHE® SMHIBLE cosnd woses cmw eiseds Sele adss e 2
(1) ICI (2) PCl; (3) SF4 (4) ICIs (5) XeF4

10. N;, o850ems O cnw OHSH OEESi.

(a) N; & gt oS8 geeesedism Somean

2 %2 2 %2 2 _ 2 2
Gis 0, % 02 0, % Tap’ = Mapy Oopz @d.

(b)y N;o%n 88 (paramagnetic) €.
() N, & @z €@ N, 8 a5 00 08 ded.
(d) N; & s seg 3.0 8.

SOTOE BEYO Byed

(1) (a) @ (b) =@M. (2) (b) @8 (¢c) =@LRN. (3) (c) @& (d) oBdkh.
(4) (a) =@ (d) 2. (5) (a), (b) &® (c) M.

1. NO'8& s cog m@s &2
(H1 )15 3)2 (4)2.5 (5)3
12. oon ¢rdeds gin/gos guds ) 8D Oxed 0ol €°?
(a) N, (b) O, (c) NO (d) CO
BOTIOE BEQO Boed,

(1) (a) @® (b) . (2) (b) @& (c) 4. (3) (c) @® (d) c&#f.
(4) (a) @ (d) coRh. (5) (a), (b) =& (c) =2HR.
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13. 0," oBasers Do BOE Dustn nds &7

(1) 8 asem esg 2.0 8.

(2) &e ©088Rw (diamagnetic) @d.

(3) 88 asm o 0,9@ ®® Exd &) Bided.

4) O, & assom 0,0@ PSDOED OB CWHOS €d.
(5) ® NO' & 0," &0 geemeddn d

14. enm e15eds aesiowed IUPAC sn O56cE

GHs Gty
CHyCH,CCH=CCHCHg
Br Cl

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

15. eon ersedd oceriwed IUPAC o &5ed

Me
Me
(1) 1,2-dimethyl -1-cyclohexene (2) 1,2-dimethyl-6-cyclohexene
(3) 2,3-dimethyl-1-cyclohexene (4) 1,6-dimethyl -1-cyclohexene

(5) 1,2-dimethyl -2-cyclohexene

16. ©0D £rweds P eenion OESM.

I
By Cl

P

P & o005 803 conon eosed oon cicds peds €7

Bu

(M (2) Me O (4) (5)
Me Bu Me 'Bd Me
cl cl
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17. CHD eiESeds NN Beriv/d SHTED HOPIDMO esSRBWOB &7?

d) Br (e) H
CHs _
O O,

(1) (a), (b), (c) &= (d) @@&. (2) (b), (c), (d) &® () 2BW.  (3) (b), (c), &> (d) 2.
(4) (a) = (c) =BH. (5) (c) =B.
18. SeHY eEcds NE BRSNS DIOE DOSBn Oged

~(a) (b) (c)

(
Cl.  CH, H Br, H
)= [ HCH3 >—<CH3

Br  CHg cl

CH, CHg CH H

H L cH, H_L_H IC Ay IC( Ha

H T H H H BESH FCH;
H CH,
(a) (b) (c) (d)

(1) (a) @® (b) Bei® wome S ) (¢) o (d) come OO O S0d 8.

2) (@) () oo (d) cenens® Sxe @BE tmeld syn-periplaner ege S8I® &)
& (b) © 08 SNHBwPens Ghed.

(3) Bwe @B3 met® anti-periplaner eee B88I0 S (b) O S0B oomon ©8.

(4) Bwe @8E m® syn-periplaner 8® So)(c) GR® SOBOES b oo 8.

(5) <PHE e ecwy GO “guache” gsind Ho) OB S@) (a) comeed (b) O
o8 g8 LSOO &L.

19. oo erfedsn @eninn oes GE® e®Prd (stereoisomers) B e@BG & €7
CH3CH,CH=CHCH,CH=CH,

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

20. oHD £ HHMNEOED FeIEd & aid I OEISHM.

Me

) (8) )
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(@) (A) orse S0d aomon 8.
(b) edem el ccH® HONBOO (equatorial) 88 Hm (B) eomeown (C)

aINDEO B8 803 68,

() (A) o® (C) ooxe (B) comond &) 803 8.

SOOE, DSBS Dged

(1) (a) oo (2) (b) =oR. (3) (c) o).
(4) (a) & (b) M. (5) (a) @@ (c) =OR.

21

DR DewEedd & 03 cfowwow 3043 K . 00 cdsodrnd gue &

DASDe@EEBEDE eBdd oBsNens) d&m SHDIOE HOSHE nes €

(1) o®® STOED 9HEE, &m, £0 6 DO WMASDEEISHRE EBOPYBOWOEE OB,
(2) c®® OO 9®EE 0 oH DIKRXN WASNERSHRE EPNBYMOEE =B,

(3) c®® SWTOED PNEE €0 WRSDEETBERE eemedB.

(4) c®® cEOED 9uEE WMIASDEEIWERD ay cmedR.

(5) o®® £BHOCEE WRSDVEETORE DS 0 PSBESOED OOBHMEG BE MED.

22.

(D

)
3)
)

)

CHY IO NN CWING EXOE e?

S0t cSOG o) Sow B8hmed & & k), €0 N & HPNRHWDEE COBS
80 AG=0 e8.

B> e, SEuexs § cmed RBD ewdm 8OE AS’>( @B
B OB NN EED® 80 A o 0m o) ©agn aonss Om &.

0 » O BEL OHEE GEM), Awp H = AwpS X T, 8. 0®@& T, o £0ed
WID)ED GO,

AG S Do gocs 088 GORrD MEOBND IOBmDE eaSNd wOR.

23, oon £15eds DOSH OEES®.

(a)

Bog SB «@@v (extensive properties) D@ ©OP® GOOES GO QIVEES
(intensive properties) @&.

(b) =Oween oo 66 &SR0 B8 Heaiodd O SPan odadbes s

orEHn &,

(c) O8w PwEEBML®O ( cyclic process) MEmn O ododres §uOEr ®BEE adad)

Febmend ®Esn 8o ®e.



gom (a), (b) o® (c) ewds HOOE O
(1) (a) =@ (2) (b) SOH. (3) (2) & (b) SO
@) (a) @@ (c) oM. (5) (a),(b)om (c) Brde SOtOEe.

24. He oo Cl, 0@ oesm Srs0d)d BonnsS ao®mbosn emed.

[3) (¢ a/ atm L2 moP b/L mol
He 0.034 0.0237
Cl, 6.490 0.0562

(a) He seom g8 'a'goos cososes He ao®®y gnd gsabeo@eg e Cl ; agy
oo gsund an AEDED O DR Sme.

(b) He e e@“ b goes cosdsiess He av@®gy Cl , g 90 08 af =500
@5® .

(c) He & ot® @dmosnn we o geesiedisn x50 CLOed O8) It 8.
(a), (b) @ (¢) udss OIOE DOSD/0 Dxed
(1) (a) =0 (2) (b) =K. (3) (a) ®® (b) =O.
(4) (a) 2 (c) K. (5) (a), (b) oo (c) Bode ows d.
25. oo ixNeds DD oEmsim.
2Hy(g) + 2Cly(g) > 4HCl(g) AH0=—92.3 kJ
DUY DO OPNSDeHs Ox DIOE HOID®D PP €7
(1) otifn® oqeed we 908 AH 0@@@ +92.3kJ @8.
(2) Hya CL® 250 oncd o8 HClS a5 eand ouees 3.
(3) HCI eowes epe oEcBE AH((J goe —-923k] 8.
(4) HClyg) o®g 1 &5 et€eBE 23.1 k] oo g@gnes 80e8.
(5) oD mee)on €.
26. omm 1D DS OEDSHM.

(a) PBSOE 08ndinn B8 bfudD Bemdr 6® Soedte CETOE GmO
oPRXSLMOE e ef.
(b) oc® eog HBORD abd &Y DIEG, 86 OemErs SOwED ed.
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(c) 9B =58P B0 cog 98 gipmmdnd o) .

HOIOE DwsiB/e Bged

(2) (b) oo () 2. (3) (b) =R

(1) (a) o= (b) =0RN.
(5) (a),(b) @® (c)Bude

(4) (c) oBRN.
27. A+B ——-- >P gmded o580 Bemde |

Bom Hoen -%= k[A]"*[B], k& SI&sw Oxed,

(1) mol™dm?**s-! (2) mol™?m s (3) mol?m**s !

(4) mol *m°® s! (5) mol*m** min!

28. A > P ogg coe 55005, oS oem Bem Soon =
g0 A 8 88 @femn = 0.20 mol dm” 8. o850 oem gbd Mn DEO £

3.0 x 107 min" &

RlGIC%L)
(1) 17 min (2) 23 min (3) 33 min (4) 35 min (5) 53 min
29. (a) ecedd eop OB Bgm Sowo (k) k:lln ( a ) 0. (oot oesm
t a—x

o@ms agbd eroe aim.)
(b) o9 ofnsn e DiEds S0 oBfned Bamdn Oi8ed.

(c) B80S neom Bem Somnd CBBOEHS SO 6d.

0D DOND gyl

(1) (ae® (b) oo BoEs  (2)
(4) (a), (b) ,(c) BuGe SOE®.

(b) &® (c) odgus SOTOER.

(3) (c) o= (a) B SOTOE.
(5) (a), (b) o (c) B0 SOOE emmed.

30. ocon icddn 0P HENSD.
N, +3H; > 2NHj;

&§e0I5w el BamPn, HBOSH mMHOE® BemOn 608 6CQEVEE.
0BRSS wHOed BemOn, HBNES snHoed BepWOn ¥ B QIEH.

d[N,] 3
i = ]([Nz][Hz] @8

(a)
(b)

(c) 9o oBDNO oem Bpm O8oOfE —

gmm (a), (b) @® (¢) Dosd gudsl SOOE Ogend
(1) (a)o® (b) =HN (2) (a)e® (c) M. (3) (b) @™ (c) s&f.

4) (a), (b)em(c) Bude (5) B8act(l),(2),(3) om (4), B8O HOOE emed.
8
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I - e

@& _BE0D BENOT HSBS.

1. (a) 2B3Rss ©Oned Se®idsm DLEINOBH CHW IO HBWOEDS BSBHO BE &HIW.

(1) 0Bndgned Bog ©e HEMDS.
(1) eG®S eged cod® WO® HWBDD @EVSXI WOSHM.

(i) Sezxs TR OLIMOTEE €aBs MO EIERm OLINOE cHOE e BHJ®
& n; & N FOORS e@)MD)E?

(iv) e=9Ben ®30e® 1B BBRSS coDEPD S s @508 n» E;=-2.179 x10'%J:
E; =-545x10"J. E; =-242x107"J c@o € aiw. 03088 ao@@od

(o) 217910 J
(B)16.34x10 °J

(1)10.00 x10 *°J

sl @) &5 SO goeedinn OBn o ONTR EBmID GDmn/6Ed 8308
QEOIDOSG WOSD. (eney 45)

(b) BesiLd §885EEn Ge Lo gme DOS. PP YeLO®, ®BRSS ©oOBED
o8asivens O e mmabn ) One ede ? swde? vsm omes®. (@R 15)

(C) oo cESedn &t Bm cBos.

(i) cI® osoed «oOfs Cr'' arsn oe®m geesedSm Semsmo.

(1) Cl 0@ oersn woded cOBn geemedlsn 0em) OSSO .

(eax 20)

(d o coded =od» Mg oooess Mg aos 3.50x10° mol o®vw:s
Seee0 gdemiesnn wEEN GD SOITNE &6 T O OWBE DOS®.

Mg & =g8 ardnowm ds5mgdn = 7.64 eV mol?
Mg & ecds» gudmosn &widde = 15.03 eV mol™

(1 eV =96.49 kJ mol™) (engy 20)

l
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2. (a) @) Lil(s). esoemn o) eRis-e8b Spn o€ sim.

(11) Lil @ KCl, eceeio cc agupds seed af £0s3m0rs agiues xp@md &7
6 BERO DM 6EE OB (e 20)

d) (@) PCl; o PCl oem @6 58 dzmos gie &0 a8dn Hodn Sgoeerd
&E0RIDMND DOSHM.

(i) TR oWERO coei® DO ©5H8s BCL oo SF; e @386
860D WO,

() NO; ees oBpgesy dxmns gEsim. (exend0)
(© @O O, 0c® gign DRSS G O adosm GEsS.

(i) O; & 950 e © AT ©EHe, 0, & O VB @) osiems oS,
0, 8 88D QIErs G gems erosi.

(ili) p, eSS ecwsS (z- griern gSuwd oBdln gfen ¢8.) gddemn Se®s
EIEES OEN MIBD Oes O 0% a6l D) HB oS,

(ea% 40)

3. (a) - (c) eS8 guds’ en® MmO cewwd (02) odgues BEROT LS.

(a) (1) cis-1-ethyl-2-methylcyclohexane & &9 @& Ri0Q oome Esse. esy)
cHO8s & O oomoend® medue SOHBRHOE BERE, gems eLsosim.

(cgn 40)

(i) Cahn-Ingold-Prelog Se@wsio aamEd @dm) B8gede coods com iieds
2oerivde o0 Asfexssied Sommnn (Fewl Z) een SHEnm wosse.

. i,
HC=C_~ CHyBr Ci_  CHO
/C:C\ ’ \
N=C  CHCl HO,C  COH (ea% 10)

(b) (i) Cahn-Ingold-Prelog SoPrs aHNED oo BEDe IO ouHn
erseds) Beewriode DBOIE eaeed Sommn R xS eed SHEm OS5k,

- CO,H i CO,H
“iOH HaC—|~OCH,
CH,CI CHO

(enzy 14)

(i) (I) 2,3-dibromobutane ®es FOw @OESL Ho =OHG o ? Beb-

pricdgos gy @dm 08 owed dxmnsS gie, ) A, B, C 9 d®ens
8 O,

2
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() @)

(i)

() gy 80 guds oBdienm O (enantiomers) QOED ©® ©@OFD®
o®PnSw (diastereoisomers) QOEE DEM @M.

(en%y 36)

oon offm o®ed P, Q o R dc0ss8 Ozmes QoS 1-3ex0)
obfn) SteriBtn Mmed®, 9eEIEDBRD mel®, SRIEemSEn ILEM,
QEEIEDISED MBED, OB0Ed c®] alo-usdR oHHm ceed ObBOZNK
DOSIM.

n-BuLifHMPT p CH3CH,Br Q Brp/[20°C R

CH3;C=CH >
(Reaction 1) (Reaction 2) (Reaction 3)

(eazk 15)

olnepeninemis) o0 RIS MOBnn £03 D 6®e) OHBS CH®
eredm G 60ewivnn o-cedeinn poSes eweseid cosim aOms oMo
05 D OCHD WOS™.

-

G (@@%y 35)

4, B0 emOSDED BENOT ©emsS.

(a)

(b)

oHy £e0s WO 8NoOMmns eme) @ses By DD wdes OO
§XEN0EE ofBHr oes) &7

V.

(1) g=nRTn 2V (1) In P+ yInV =constant
1
(it AU =nC, AT (v) AS = ATE

(en® 20)

(1) gossind eutie U, g8 oo qor o@mns gdesiemens
on gassnd ot U9 auwd, gddd) Sobmenmde msmn .
e®® gbed) DbwEedE «fdHn v e Wbee w, §% =8
a5l GEBed Sebont Oem LMGE BX) &IOS

(ii) 300 K e&ensiowng om 1 atm S0oonE «dabgn &wdm 100 mol
soees | dm’ 80 101 dm’ e momogs 905 @ 0.5 atm.®o
B0EmO OeOHD WO B WOM EE MR GENDE WOSM.

(ex% 20)
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(c)

(d)

Boo o3NBE e S C, o Sow SheedE me adw C, gbd
cuosks. Sn ook olgbin Owds oem C, o® C, gOOEOs ER)

osim. 0 AW oBDEnr emIOD oer M &WOE oLRBmS
BEM) & OND OB,

fcl)]

ONHOE SMORS HEers &E-ca@nsS m.@eume abd caoss®. 300K &
ot a0y 0o 0 OSTWMEED GHOWED EFY J0 TSRO mBmn
OFes) grleid craE@ wosim. (ewgy 20)

727 °C edonsided aid ¢Beo®snm wde (Cyn, = 5R/2) 100 mol o®euses
ouzdby E00mB FrPEED EEde®s 227 °C eud) cEmsd dnomd @S
e 9yed gome =30® 10°dm’de. cmw cwuied®m 7 GIHE HOSH

() OSnEd Sebmms, AH
(1) ©55e0B Bebwmen AS

(i) ©xed §d =38® (en%n 40)

5. Oegs CmImEed & eme) vsm EPnd 6o oBPL Gwsers eoD £rted.

AG=-nFE, log(1.)=-A|Z,Z NI, 1=05x3¢;2}, log (v,) = - AZZVT
J

1+aB\ﬁ

E:EO—Eln(Q)

nF

v[Data : F=96500Cmol™, R=8314 JK mor‘]

A e0s0 e®] B cmdod BEnct acnsm. (cmdd 2 0° emed.)

A o

(), (b), (c). (d) @@ (c) eemoel guds’ Be® emOE BHHOWO(04) BRYOT HHHES®.

(a)

B S0edeOp oSMEDDOD gerSedE emecsm omm £lSed®m £ gbd
C D

£ osiEmwmn (Conductivity)

(11) aodty 000gne (fonic mobility)
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(iii) meoe® Swwoe (Faraday constant) : (enx® 25)

(b) XY o8 egiw @& (organometallic) ovewine @de eObek Eowg SO

(©)

(d)

(e)

xy = X +Y? eee b Dedmmd @F 0. @il £0on Sexys Sedemnd
e e 508 X eginn wrenidn On wiskd So. Odyy SSedcmedt e@om
HE® HOERs rewided B¢ emed.

( X & ovedoe oO@dn Sosde = 63.5)

(1) Y* gom 1.2mol o@mon «Ofs 8O gIediesxs @gmn o,
(i1) oo ey ddedem FOOBEWEE DEWING B BEOM» BHTWO BrsH™.

(1i1) gmn O€rn Sdede HOCEHEE geeiedi® @Y 15 I wenie HO®)
(BOw e=0edrs 8B @08 wog 80 wiewidn By wiskes d» X
SsE @ENMB WOSTED. (en% 25)

A,B, &8 pae 8dns 88eden poguem 25°CE C,p=13moldm™ &8
A,BZ22A"+B" eee A,B 8exismn 8. @ pomed A' om BY o
aesSn edem®es (ionic mobilities) m* V! s &wty 0@s 8ge0ds 5x107°
o 8x10° 8 [F=96500Cmol™ |

(i) A,B «i08® 5o gPowm giEde osowrDmde @ A' B gue®e
ausn oDEMONS gmd HERSRMDNE CW cXOsis. O8 Bre Ot HED

O,
(i) oo edmed AB 8@ i o oSNCDUOG OISO DO
(e 25)

BSRE LMD GO grd SeEend O DML codR DFes gednm
DOHWOLVEEE 60. BB OHEIN. (ex%y 25)

25°C & PQ - P"+Q eeo Sewismn O PQOexs Sbedcwd &S
£O50E oEDS®. 00 £PmeEE Poam Q7 gu® D 6PITD OSIMBEDORSS

Sm’ mol "' Sow O 88e0Rs 0.0070 @» 0.0040e8. PQ & Seds @G o
OB ©oem 68,

(i) PQ cbop B€us O0edexswns eee mEm PQ & @10 O5NCDHOG £®

P'e) Q guo de ¢®pn osmcnmdos 00 oBRsimd @) cudsis.
08 Bug OB mes @sm.
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(i) PQ o 0.=0.8 gou oBw chdp Idys S8edexswi o0 gum Omeld PQ
8 DIt ESMODDD @D WOSHM.

(i) PQ =y 0@ Sdzs S8ekdexsws 8 PQ & o@igm OIMEDDOD @IDMD
DO, (e 25)

B eanoe

(a), (b), (c) @® (d) e guds Fox® O 3 NeEd BEPOT BSOS

(a) Gennny 088 oe® @ cwienm, cwie adH® c®mD £rised.
AE)| AX(s) [ X (ag)(c o :a)“BH(aq)(cBy =001 mol dm™)[B(s)

A o® B 0o el O gd AX @5 A 8 o038 OB Genens
25°C € o®® ewi®ed emf gor ®5» Ee® & 1.53V 8. 8050 gomwm

ewien oesm 25°C & o8em emf goe 1.63V 20 08 eo)m @) @E.

(1) 9o ewie 0OHHO §e)ED aIemih), wienld o coie OBS® Brsse.

(1) oo ewie £OHMO goE cwie O50Y oesm 5SSO0 owogus (Nernst
equation) B¢ 68 BrE SOBHS oEeHm @eH.

(1) godo Sedede ofnm @e@evmess (activities coefficients) & O coESHM®D
00 Genm S8 Bgene wOm @ eIess Xz_(aq)ca)eﬁgenca @OTHD LDOSHN.
(enw 100/3)

(b) P eaiwed 5o P'(aq) p@swn oide®s ¢ ( X geesSedinn), Q eeiwed

0o Q77 (aq) £O@D DO £ ©ed @O BHRE HOm £O® o Bess

OBRSDD aid DO Gensrs iEDSn ewiewcs oem . X o® Y &@
peeSedin Swdwus BgedEsS 1.90V @ 0.50 V e em)m @& @E.

(i) geuedien “geriielis S®dn” abd eosim.

() OGesw 88 miem Ec OIS owieeld ©agn GOE NOPEB oy
089D 0emS WO,

(i) oo® ewieed SDG-BLR aremil), wewid oM e OHHEE BosSs.

(1v) ooo eieed S0w-80 enie EBHBEO oem GRS ewitn wsHm (Gibbs
free energy) 8%gne osk. (% 100/3)
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(c) Genernd & 60 IO cwie awdE e EE. Ol HDHNes 08 GIEOSD

ewie e eEMHnd 6IRSL B8 e (X i) &%
IED5D

-
ewi® 6cH HVSNOD 0PRSS BOe®x e (Y odw) R0d
ecwes ey @E.

(i) Oezsd OmeXD EED oo eds ot gbd Y
CBOSE.

(o) @03y B (Capacity )
(B) @odwed wes® admme (Energy capacity )

(i) oSm OBy XomY 20dDp WO COES.
(il) ol oS X oeY OTOe GHE NSO OOESS. (exey 100/3)
(d) (1)) ecOB0 “PERAER” abd cwosion.

(i) B @5 5w cPnn 25°CE ) S000 @m&sns ot oeH A eeivn

gee oBejonde ol SHbwn HORO OoKSD SHECKD DBHEND goOVs B
eTo.

A, DB @ie @Sseces B 02 @90 axld0 seivnn SaeHmn 8o & O guwd
&80 exeem A™(B) gom» B Og £ned. Sdeswn O BOeSE A(s)|A"(B)&

9eEeD!d Bwdw25°C & 1.32V eeo u80nd Semerns e @S @E.

Seme O 808 B e B()+me —C"(B)+D(B) 88000 m&Emn So
o) O gud e®8 C"(B) vy B & gosen cudy desens O gmo
D(B) o B 8 g0z d&n OmeSn Sed@end. @) WO» DO CIGHE,

Pt(s)lB(l),C"“(B),D(B) 8 germedld Bwon 0.42V 80 e @i EF,
(a) c088 Bedo e dacs oBHWO Borsim.

(B) Saes» uBfwed S0w-BE Mmde eens25°C & B o) 5305 A
DSHNE dMemn S aBHeIBd o®mes. (exey 100/3)

4o



A, B, C cmod guds 3ox® emod ecmmd (02) BEQOL oowmsi.

A e
(a) A+2B+3C - > 2D + 3E 858010 oensim.
@A) o58@med B - % , R 6ENM oD OBE0KY ocHm Sam

©Smogu® (rate equation) @i,

(il) ©me)rE HEEdED aRNOIED BHPmed O eng ROX &7 (ex% 12)

(b) € g®d B8wW® [A —> P] ccHm Bpm 50l gowmEe® &1EMNOn
(differential rate law)

_di4]

= k[AT 8.
pr [A]

(1) [A] & 88 oo b 8 =B, gunw oOBwoded GdwE® GEMNOG (integrated
form) OzSesies OSi.

(i) 88 esfemm 10° mol m™ & A g By 30 © 9EE 25% @ SBE®@ DOB
D BDHD BDEWE DFVHE WOSIM. (e 42)

() X+Y 2 Z 5800 sem O esoos (Kinetic Data) ooo d@ed &reed.

[X]/ mol dm™ [Y] mol dm™ e®®@x x 10°/moldm™ s
2.0 20 2.0
4.0 2.0 4.0
2.0 4.0 16.0
Xon YO aedesd cog SHOIm oS, (@x%y 24)

d) 27°C & 0 »o ad 653 et E» 3 BE MmAE O aud BBEOED
7°C & &0 8 80 a@EOPD E» 6 o5 ow 0. arAcoed® Bemdn(R),
1
Soedee cdtsioe (T/K) oo @0 (t) gnd o8Rsfkm®dn, R = k le r,
¢
oCn0Mmn OGS ey A D cowdem® O  Ri/R; 65250 @00 DO,
R &® Ry, 0oy 8ge0@s 27 °C € o 7 °C € 853 aiRd0ed Baomdn 8. k o
90 CEITO ©OINCEE Homwns 0. (et 22)
8

ki



B  eemoe

(@) 7nS (zinc blend), Op Smm eenere M@ens Zn'' & S guedg ©wwm
GEs Hemens OOGS Snw eeoEed GiE GOH @AY S oSS

(cz®y 20)

(b) Bmwe e@e)osdsl NF:om BF:, 62) oem 50 @doomdosied &0
eSossm. OB O gbenrs aqid aiP/ady o O, (eny 15)

(©) esob g aubers e 06 Bedm» amp ofmmw (molecular
association) 8&m0 @O Ne o® Xe HE@ WSrD COND SHDES.
Ne (27.3) K Xe (166.1) K (eR% 20)

C - O

(a) 3D ©nedE Fe ' oo 868 MnO, o SEDOHNE HEH e 9D
eleis EBHOI® Brsie. (e 10)

(b) eoo erseds guon/aad Seo 6P SBEED are OMnusn 6oL Brsio.
gooe oo omd glut Bt odows 60 X® ¢EO) § i O EBFwd
NBBeE Drn 868 88wd 8e, cASEOD Oren 068 B0 e &temNs D&,
eeenesi® IS0 e HeIld cTOS.

() HIaq)+H0(0) (p) CHz0:2(aq)+ H0() (o2 20)

(c)
Cu’" +2¢e —Cu; E’= 0337V
Ch+2e—2Cl"; E’°=1360V
e@® & Gusse® Pt/Cly(g,l atm)/Cl™( 1 M)/ Cu™ (1 M)/ Cu(s) csf» @idOdm ewiewts
eEe TDE “IHE, G5 SHOIG WOSK. (cngy 20)

- B8 gOdR.-
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BovEins HOhs LeOSME0HSDHID
B.Sc ulLd / QTL@mm sevel Bepsddd S - wlrw - 3
Auodla ufieng 2012/2013
CMU 1220/ CME 3220 /CHU 1221 / CHE 3221
BrFTwaihSsd SIQULMLS SHHBHIURIG6N
Gmyw - apsigy (03) wWeRNGAUITEOMBISENT

Slsdl : 05.12.2013 Griib: @p.u 0930 — hu 12.30 eueny

o Baelainssrel @ueni(h Wieysenend GeresiBeTeng).
Ufley 1 - 30 ueBsitey elemmamen (Bifemuidbasiu L Grrb 01 efdHureod)
Ofley I - oo (06) sLGHY euens elairess (Biteuulésiul L Gryw 02
LDEWT I T 6VBIGH 61T

* 606U GNENMTHEEHHGD TN 6I(LDGIG.

o galarm Ufelnguiiu el gansisamen GeaucuBoumTs aupBIBOD.

o uflemgulenr Gurg OFevelLs OaTameBudienw mauSHGUILUSHE o HSEHHE
SIS CUIDEIBLILL OT60EM6V.

8314 J K 'mol ™!
6.023 x 102 mol ~!

surw] wrmled (R)
SusTHBIm  wryled

I

I

ugGL wrled (F) - = 96,500 C mol !
Wenmeidlest wriled (h) =6.63x10 75
gefuler Gausb (c) =30x10ms™!
B 6ueMDeRIL 60 BI(LpaSHLD =10’ Pa(N m™)
@evsHren e Hemiey =9.1x 107" kg
@fC Guaw wred =1.097x10 "m""
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D002

dfley I uedBsitey elamasel
o alaun elemays@ Fiwmen efemLewsd CfaOCsuis almlsaTeilsd ‘X i
SMLWTENHMS BHS.
o almLsmend GOIUGNEG Cuenmeneaull LWaTLUGHHH. (Queidled S16060)
o ahstanm alamads@d @amed GuooulL el @rldsiuligminis A wHE
BHHHO(HHBULL T LTSI

01.

02.

03.
uBigsaiar GaT@d ulgwelBang?

04.

SMn® owet UGITHSaisaT, BulsHyaiser wpn @esdyaiseidar 6F GFTbmmemilis
Qaremi(heiteng)?

B IE D) BusHIIBEET | @evbHTeibern
(1) 25 30 23
2) 25 55 23
(3) 27 30 25
(4 30 25 28
(5) 30 25 28

METFAT DIWET TN AHRT RUDHEG BVSHHTE DISHHT HEWYT HlenevUTeD
() smBailhHEe BmLuled BrdGL

(2) olgmieelhhal eleudlulmhe@Ld

() o6l BTPHG FoF DL LSH6HEEGLD

4) pleneownensHTes E([HHEGHW

(5) n=2 &g wLLSHOHEBGLD.

U  @esHrar  oem - eaEnar  BIOYD  @umE afmsulmen  6bs  Sim

(1)3s,3p,3d  (2)3d,4s,4p  (3)3d,4p,5s  (4)4p,4d,55  (5)3p,3s,3d

0.10 mol dm > Na ,S0; seyaedsr 20.0 em’ suup 0.30 mol dm 3 Na PO, soyseis
50.00m3g>u4Lb SEOLILGE (LPeOID 2 _(HEUTHEIL HenTF6Vles Na' ower Gepley wirg)?

(1)0.15 M (2) 0.24 M (3)0.48 M (4) 0.70 M (5) 0.55M

he



05. &G syULLGBellen FHHFOFTL QL ewIEmeNS (quantum numbers) &mHsis.

(a) s (principal) F&HFGFT QL 6wt

(b) 55550 Q6w HOEISHED (Spin)

(c) Hemgalm (azimuthal) #5HFCFTL G cugr
(d) srHsF (magnetic) FHHAFOFTI Q6w

Sigmeled  @evsAral e Blewsseyl  ysreny  elufliudled  FOUBSIULTS
FHHFOFTLOLeWI / FHHAFOFT_QLewitme 6157

(1) (a) wrgdrd 2  (b) wrgFyw 3) () wrsdno
4 (a), (b) wrgATD (5) (@), (c) wrSHYD

06. apauTHF il Leuenemullen @eibeurm HenLwnen euflengulepd o _sien  cpevsmIBaTT
DN} SH6IT

(1) 955 @UaTwed GUICOLSHmeNT 2 _6nL LI
(2) Goumiu' L @ramuies SWeOLHeneT 9 _enL LI
(3) @0y ecewiwlsmBLTET RUSATHHMET 9 _enL LI
@) @Gy oiamisHailanal o _ani_wier
(5) @Gy erewenibemBUITET BULHHTATHMET D_anL LG
07. Jeimeu@pld pevdHamMISEnsT i LENHGHEH NMDUSHEESH 6151/ eTeneu?
(a) PCl; (b) PCl," (c) PCl;s (d) PCls~
@eupmien FilwTer ellenL,
(1) (a) 21b (b) 2 10 WISHHIFD (2) (b) 2_1b (c) 2 b wrEAFD

“(3) (¢) 21b (d) 2_1b wIGHFD @) (a) e_1b (d) 2.1 wrGAFD
) @), (b), (c) wrgHED

08. sp3d &seudbse0 (hybridization) m enowl Smiellsd 2 e WG LGB  LPELSFn METHEN
618517

(1) BCl; (2) CCly (3) PCls (4) ICI;s (5) SFs
09. Ueteuheusiioummien 61g Bra(pdag i Casdly seanlls oemblenu o L wig?

(1) ICl5 (2) PCls (3) SF, (@) ICls (5) XeFy

L5



10.

11. .

12.

13.

Np QarLiuresn sreupld Sannbsemend HHHIH.

(@ No@eait apovdsndml @UsE BdSIen Hleneowentori
2 2 2 2 2 _ 2 2
Ol1s Oy, *° 095 g, * Tpx = T2py O2pz

®  NougsrbzssIneug
(©) N, @eit Nenemitiy emd Ny @eond oihs Benoneng
(d) N, @eit Gemewiciy euflems 3.0

@eummien Fiflwmren elenl,

) (a) 2.1b (b) 2 10 LISHTLO (2) (b) 2.1b (¢) 21D WrEAYD
3 (©) 210 (d) 2_1b 1OISHHFW (4 (@ 2.1 (d) 2.ub wrsHyb
(% (@), (b), (c) wIGHSD

NO' @it Newemitiy suflens wirs?

(1)1 @) 1.5 (3)2 4)2.5 (5)3

HelTau@bld eevdammIBEneT UFSTheHSHDGTWE 61517

(a) Na (b) 0, (c)NO (d) CO

@eupmien Fflwmer elenL,

¢)) (a) 2_1b (b) 2_1b WISHHIWD (2) (b) 2_1b (c) 2 b WIHAFLD
3) (©) 2.1 (d) 2 b 1ISHHTLD @) (@ 2. (d) 2.1b wWIHHFL
&) (@), (b), (c) wuGHPD

O, upflwl efumHLD FaDNISSEHET 615 2 RIEDLOWITEIS?

¢)) 215651 emenili] eufleng 2.0 oL@LD.

@ o BesThESING WS 4G

3) o561 Wenemiiiy Bend O @D UTTeHS [HENDTEIS]
“@ 0, @6t enewiiy suellenio O, @evith LIMTEHS Snigulis
Q) NO o _Lait O, swelevsHyenid@iwg.

4-6



14.

15.

16.

Weteumid Gaiensuuien [UPAC Guur

G G
CH3CH2CCH=?CHCH3
Br Cl

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

Heteugpd BFvemeuuienr TUPAC Guuwir

Me

©/Me

(1) 1,2-dimethyl -1-cyclohexene
(3) 2,3-dimethyl-1-cyclohexene
(5) 1,2-dimethyl -2-cyclohexene

Geieupd P etaiienid Gareneusnuis &(HSI5.
1
Bu Cl
P

P Qe s IBl6M GUUIIT 60T o_mIHIUTL 1Q6n6TLI
esteu(meuctieummiet 61517

By

00083

(2) 1,2-dimethyl-6-cyclohexene
(4) 1,6-dimethyl -1-cyclohexene

rgmgsaleiuGogieus)

M @) ve O 4) (5)
t Me 'Bd
cl Cl

57



17.

18.

19.

Ueteupd Garemeumsenet 6ig BasHHsemis FwUGHF Coiemeaiemuis ST (HID.

b d
(@) o cHy (b) M (c) 8 H (d) Br o, (e) o
B’  CHs : CHj c’  CH, C R :H CHj
@esupmient Fflwmer aflsnL,
1) @), (b), (c), (d) wrSHyD 2 1), ©, (D, (e) wIGHHTD
3 (b), (c), (d) wrGH 4 (@, (c) wIGSD

G (© wrsdyn

&0 SIUUL(Beiten MIDULSHEET QHTLITUTES HEUMTE dapml 6157

CHs CHs cH H
HoL cH,  H_L_H IC( Ay [CL Hs
H T H H T O H S PR NCH,
H CHs
(a) (b) (c) (d)

¢h) Simwlysst (a) 2. (b) =21 () @aid, (d) Bewd uriss WOsaud
o miFunearieney. gheneaflsd, oeweu 2o mFwmy (staggered) ienLLSSENT
DG LD

) aenwiy (b) @evd umiéds senwlysenr (), (c) wpmnd (d) Siemwliysen
GmDHS 2 pFHurearmel. gOalellsd, LIHLOGITET LMmEHs0 Fal LEIG6T Fei-
FHMIGSHenoTanenel. (Syn-periplaner)

3 ey (b))  Wsad 2 mFuter  owwluTe GkaEng.  gheareale,
UhoenTen WandHed Fnl LEIE6T eidymen &pmibsHen (anti-periplaner) gpmiged
o_6iTenet.

@ Semwiy  (€) Gophs 2 mFvles DenwlurEd. gsmeied, LHLOTTET
BemH60 Fnl LEIG6T FT HDMISHSHETIOTGIENEU O EHLD.

(&)  omwiy (2) opegl, (b)) @ el 2 pF GoUESE. ghaalsd, R amped
Fal LEIBEhSEMmLUTIED guache @eienm @6aim) FHTHEMISMENS 6HT6wIL ).

Heieumd Gaieneuds@ FrdHHuiomen Hauio FwUuGHF GFTeneusslt 615Heme07

CH3CH,CH=CHCH,CH=CH,

D 2 @) 3 3 4 (GO ()6

b9



20.

21.

22.

&C syl Helten DMOULSHT GHTLTUTET LNTouhD FaDibsameNs HHHIS.

Me
Me

E
) (B) "o

(a) aaud o mHurear Sienwll (A) JpGLD.

b) sy (C) m oL oemwiy (B) seyd o mFliflssg. g, S
Ny HUGUITHETHEHLD FLOGHEMOTETENE.

© senoiiy (B) @ el aiemwiy (A) 210 (C) 2_1b 16les o midlurersne.

@eupmist Fllwimen gamm / Sadmibsel
ey (2) wIGHHD (2) (b) wISGD (3) () THHID
@) (a) 2_1b (d) 2 b wIsHFD %) (2) 210 (c) 21b WIGHAHID

sruefQyrlenglgar wrmmbleney  (Critical) Geulumplenso 304.3 K op@b. dareumd
sapmiselled STUGTQTT  FLigRT BLGHMS LDl 2 _6SIMIDWITET Fadml 6igI?

(O @su GauliuBleney oiFHEMEHHTeD, (above this temperature) gewio, Hlyeu, eumy]
STUTQITLengl. FwBlensoullsd B(HHGLD.

2) @61  Qalupemey oiHefNssTed, Hyeu  wHOD  euTuf  Bleweoulgieien
sTueiGrT engl Fwpleneoulsd GHBELD.

3) @6l QauliuBeney SiHBMNGHHTE0, Hsu sTUATOTTLnsL BHBHEBTSH

(C)) @ei GeauliuBleney SFBNHHTEO, STUMTQTTLMFL (PeEHBSMIBET (HEHBNE

(5) @61 QeuliuBleneoulled STUMGITLNFL. STUSMTHMD @LAFITHAD LOTMID.

eTeu@heueTaummIsT HOUDTRT FaMm) 6157

hH devio wmmd Hyeu @by FwBlensoullsd @meGD Burgl AG =0 SpGID.

@ Hewnog Gy 2 BAW Gewurs wrmHpaubGd Gurg AS° < 0 oL@ Lb.

3) oo senplLTafsd seogud GuTs A o ° opagl GBI Siedeugl 0mM
QUDIOTEIIDTS &) (HEBBEVTLD.

@ HrusHdmhs el owpmswurs  wrgd  Gursl T Hyusder
GardBlmeowitd BHEBmBUIed Avap H = AyapS X Tp

©) AG @et Gl Gumuorenonegl, Gewenpeny Geuluelwssalued Fhlurs

FUTUTEIH UGS (GHMOABLD.

%9



23.

24.

Ueiup sapmisbasmes HHSIS.

(@) elfleutenr  @wiedysemelt 616060 ¢peOT  GumorenmisEnDd — GFmleument
BwedL s G1LD.

(b) Gangemend GW0TUI gaimaleisn BT Campus GGaTarimL Fnhs HTEGS
REOTHE  H(HHEVTLD.

(© Cared eam aulLE (Fos)) OFwaipmmsbEE o eenm@Gl Gurg, e
aul LEF Qeweaiupsnmuiear GUITgl Blened LDTDHNEISEHESE SI6MTS60TLD.

(a), (b), (c) opdlweummieT FAwmeT sapy / ndISEH6IT

ey (a) wrgFrd (2) (b) wIHHLD 3 (@) 2.1 (b) 2.1 wrgAND
@ (a) 2.1b (c) 2_ib WISHHFD &) (a), (b), (c) opdw eTevevmd &l

He wmmib Cly eurwsasefenn subsT eurfle (van der Waal) wmpledssit a wpmid b

Hestau@pLommi:
aumuy a/ atm L mol” b/L mol
He 0.034 0.0237
Cl 6.490 0.0562

(a) He @maren a @eit Aw GQumionemd He oiemisasend@ GenL Guiulsisn
apeodaapilent. ellswg Cl ; apeodammisEendE @enLBGuiulsien cpeuddammlent
alemaFuiabd uTTéds FPug saumss GHIEGEDG.

(b) Cl; apevdaampdieod umriess He ogmisser o saeuenencud O\®mes (fotionest
aarueng Pl b GQumiorend GMUIGSSTS.

(©) Clh @sundb uriss He @enmeumen (peneioumrds @evsHTaisenen o snLUIg).

(a), (b), (¢) spFweupmie FHwmTer Fnmm / FoMmIdH6

(D (a) wrgHyd (2) (b) wrgHywd 3 (@ 2.1b (b) 2 1> wrIEHHTD
@) (a) 2_1b (c) 2_1b wrsHHyD ) (a), (b), (¢) op&Hw erevsvmD Fil.

50



25.

26.

217.

BB FHFULLH6TeN FOTUTLDLE SH(HHI5.
2H,(g) + 2Cly(g) » 4HCl(g) AHo=-923kJ
BHHHeUD LUHOW 61HFadn SOUDTEISI?

) Fwaur® Dasrédswons  @eaular  AHo GQumuorend + 923 kI @me&F
FLOST(GHLD.

(@) H, @eonb Cl; @eund 2 eiten mrein@ Wenswilyssenepid unids preng HCI
Nenemtlifsb o6 61U60lemIDWITEITEN6.

3 HCl grenonsg Gzmmpmelssim@Gonuist AHo Gupporend — 92.3 kI ous
GIGEIGID

) HCl(g) @ei1 1 mol Gompmedssiu®Gd Gurg 23.1 kI Geuliub GeusfleliuGio.

5) STEB0 UDOalLsHGGNUSTS B)([HSESLD.

elieu(pld FnpdDIGEEHM6TS H(HHIH.

(a) FHieHaE  gadear  aissENGL  Hell  Qalu  HemevsGw  BenLGuiujeten
GarUTymLene gyfalludflar swaurigenmed SFiuGEESIDg).

(b) awpsHed  euflensgd  HTEED  @aidar  Sengeumpe)  oprwu GFpleled
SWIT ST 6!

(©) OaTLss STHHW (elementary reaction) geipilel U (BOWLIHS auflenF, oigHsi
APVGBFDNIGH HOMUDBHF FOMT(GHW.

@eupmien FHlTen Famml / SammibSein

D (@) 2_1b (b) s_J_LD T s ) (2) (b) 2.1 (c) o 1D WISHAHTD

3 (b) wrHHyD (4) (c) wrgHlyd
3) (a), (b), (c) oLl eredeomD &l

d[A]

A+B e > P cigignid SHTHHEHAN HTHS i -—c?= k[A]"? [B] eeip srés

aldlenwil Aerummonruiet, k Qeit SI 160
(1) mol?dm¥? s ! (2) mol 2 m ¥ g"! 3) mol 2 m3? ¢!

“4) mol ?m® s~! (%) mol™"? m*? min™'



ugdh II

S0 ARMTEHEHHG aflenl 61(1DSHIS-

01.

(@)

®
(i)
(iii)

(iv)

(b)

(c)

mBTFET Diglelel HTEV6D [BINDTEN6VMUL FDRTUTL IgaTTed (G
(pigufid.

FLOSTUML I96VI6VT6N  6T6060MLI LIHHBISENETU|D FevTTRISTE01H.

Lyman Qenmifar 2wt Sieneleonear Siene [HedHensd Heilshb.
Weisnbs Bmwreeulle utTenal 1MCsFsHdlsd HBnwrensvd CsTH @eiml
SIUSTRNGSUULLTe0, N | BDGSW N 2 @G FrsHuiorer QUOIDTETRIS6IT
wimeneu?

SiBe HenT Blaneouled meTFar Slgmela (WHeO apsi) FHE DU LEIS6T
STUUL (BeiTenest.

Ei=-2179x10 8, E, = - 545x10 ). E; =-242x107Y J.

QG DBIFE SignElE Fhbd
(o) 2.179x 10 ]
(B)16.34 x 1077

(7)10.00 x10 7

ol HIUULLTeD, Sevsdlyat OaTatigpbssHshdd WeF  FTaHgdLITest
@Lib / 568 WLLbme eHiTesnmIs.
(45 yeeseir)

reeiGua@ (Heizenberg uncertainty principle) Gapnenws Gsmiumigenens
GOLdGs. mersar oemielsr  Gurt  (Bohr) wrdflenw  @igssaeuD
gOMBCETTENST Dlsvevg| eIHTEEDHT? eflend @Gs.

(15 UseireMmein)
(i) Cr¥oweia soyflman Qasdar HemeemolienU sLpsIb.
(i1) Cl oem eqamar  eaugeene @lged @evsdaiseiar Fods

OFr QL esmimensn  61(LpGIH-
(20 uaeser)

5%



(@

amuyBleme Mg semielel@na 3.50 x107 mol Mg suwaisaen

2_ILTHGUSDEG 2 Miehalur. Geuswigul FoEflenwl ULEOHETN Seflos.
(1 eV =96.49 kJ mol™")

Mg @& weomd swemssn o5 = 7.64 eV mol™

Mg @et @uemiLmoug swuemssn &8 = 15.03 eV mol™

FUBSIULL QFUSIPODSEHESESTIL QUTBHSHIOTRT FIGLTHEMNS &[hHb.

02. (a)

(b)

(0

®

(it)

®

(i)
(iii)
@

(i)

(iii)

(20 uerieflmart)

Lil(s) @et epsassheu Gumiar gui (Born Haber) et sens
QUM .
Lil wpod KCl o8 @m Coimauseied @Genpeuns  Bifled
BOJWbmgUl QY 6517 oaEEaT eladLSHETaT  HTEIhISmeNs
BHS-

(20 yeireflmerr)
PCL @new PCls@iew o emud (Lewis dot structures) ijsis
SLLOWIUSSMET UMIHSH D6y LS alPHHE DMDWIDT 6160
aTFHTalFamis.
sevd&dev  (hybridization) eiewiemdsmeant  uweu®ss  BCl
@eigio SFs @angid CasAysenis Semotienu 6185 eyTnmib.
NO; @nefw uflys &L 1 ewliyssmen aenIs.

(40 yeieise)
02 @a sl @WES F6d aflliuHms almrs.
0; @egd 0. @eraud Uenemiiy Bensenguyd 1 Neneswiiiy
aelemwmwd  @uiGs. O, @& &mhs  @uwedy  ume
BHSHHINTHEH.
@ueni® py QUEGHT geier GuwGerEy ugagTed (overlap)
2 _BOUTGD apevdHsadl PUSGSMET aumIBEa QUUNBS. (z- SiFH
QO @@L & (inter- nuclear axis) & oLEGD.)

(40 yeirefise)

03. @ @oba (o) auegusien uGHsNellBHE wWIGHND  damaGueaid (02)
Brewib UGHBEHHEG 6L 1SS,

(a)

()

cis-1-ethyl-2-methylcyclohexane @1 &feart wHOID L
SmlisbaEmen euenys. (Chair and Boat form)
Slemel @EUCUTRIDIRTHID FTT 2 mEss&am uH
BITTCOTBISBEHLT  BHHDHSHIN [ .

(40 yerefsei)
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(b)

©

(i)

)

(i)

Cahn-Ingold-Prelog elfls6ns@ gpu  galLmselar  waigiflenio
auflenFenuis Brllg, NeteuHLd Gaeneusailsn @yemteni_L]
Uensmiysasailar (£ oisdevg Z) Su6 2 (HauanlolienLs &/6sib.

HC=C_  CH,Br Cl_  CHO
N/ _
c=C /C—C\
N=C  CHCh HO,C COzH
(10 yenefismeir)

Cahn-Ingold—Prelog eflfl®mens@ gnu gnl Lkmelar (pataflento
aflogemws  srlly, Ueemd GCsimeuseisr chiral centres
R o005 S) SL5s5 Hiewis.

i CO.H i CO.H
\"OH HaG—~0CH,
CH,Cl CHO

(14 yefiefser)

O 2,3-dibromobutane @M@ srhSwiona CagHysis
FougdHls Goiayser assenen? Fischer projection
GHATHMHU LLRTUBGSS, SuHIiar HLULenolILEHsemen
auemIha, A, B, C el QuuiiBe.

() easfpopsssiar om Gemgeamuuud @wm &ewiod
FouGHnGTal @ GFmgamuwud &SrlBs.
(36 etiefMame)

deioumd sréasssi LsHso P, Q, R ellaenasefla
BLLOWIUS®ENS  ShHl, 1 - 3 cUHFWeTen  STHSHEEmen
sGBTLLL  WHIG, Bevsdyer BTl FeuiB, sS@BTLLS
FalL6d, @esdIal BT LS salled, BHHED, S0,  WPevs
STHBD 61687 UMBLILBHHIS.

CHyC=cH NBULVHMPT_ p CHiCHBr o _Bry/20°C o
(Reaction 1) (Reaction 2) (Reaction 3)

(15 yeiafse)

3
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(ii) cyclohexanone wpmd  bromomethane @lwha  GeTLmEE],
Gaemeuwital  Garmenanl  QUIT(HETHEENETUD,  [HIENEILDEEEITULLD
shal, Uaumnd Gaianen G enw eelsutm Opm@UlT?

G
(35 yerieMmamei)

4. 61606Vl LIGHFHBEHSHGD elenl. 6T11DHIS.

(@

®)

(©

Uerouptd Qautiuelwisss  Flosun(hosameT 66l [BUhSmearosier &
(gaTaug B@mUial) eeleuendWTal OFHTGHHBEnHEG LIGuTdsssomb?

(i) ¢ =nRTIn I% (i) In P+ yInV = cons tant
1
(ifi) AU =nC,, AT (iv) AS = %
(20 nerefilse)

6) sFsd Urs el Osred @aim q Geulusams
SBSHHMEHFUBNG 2 LuBGHSHUULL Curgl, Heneommsd eouUl B
siwFsd Uz o_anl w1 Bleneodwl SieLboHHl. @B Hleneoommed
sMyeniond OHT@GHuled GrFuiwiu’ L Gealened W eiafal, DiBFHH
wIPmHEDSTET CHTEmEUMUI GTUDHIS-

(ii) 100 mols @eo'dlwr eumwy @eimr 300 K Geuliu@leneoulenid, 1
QUETIDERTL 60 DI(LPHBHBIVID DIHET HATCUENT6] 1 dm® @emma 101
dm’ mﬁ]fﬂajml_aﬂm@]. Qeauall oiupdsw 0.5 atm @60 euTueieTTed
Qeuniu’e Geusnsvenwds Sl @s.

(20 yeiterilmerr)
wrpr  sarteueie]  (C,) @aud wmpr  Siwpssd  (Cp) @ewd  Geulu
Osreaenenenel suanyallevdBsamliubGHHIS. eraml @eol i ey geamlar C,
@eigd Cp @emgid GQuuioTehmss Smewis. Ceallud GsmeTerereaile
clemienISEHenel  salouamsiter  Oem@ESHE@h pCundldseamd sl
GG

S160605]
QT  soigs  Gatoeemwil uweaLu®GsHd  Joule-Thompson  @enssams
auemyelvssamliuGsans. 300 K @6 meysar ey Fw@ailiuaeiesem
alfl gouB Gurg gaT QeaulLLTEGHM B QUNIBEIDE aeT allens @b,
(20 yeirefaseir)
a
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05.

(d 100 aped mygm eumwy (Cym=SR/2) gaig 727 °C @60 1endséHs
BGamedeveons (panpuimnime GeuliuBemeso wrmmeHn@Gsientdl 227 °C
SIS

{i) Qauliuajeirgmenm wmmmd AH
(i1) apHrd wrmpw  AS
(i)  eumweler QFHTLGEHED SHEIGUET6] GRETLMNMMS &S EHS.
(40 yerierismair)

WeielysmueisSal LwRUGSSILGBL  Fev  FwaiurGseT Buws GHuibsenL e
SFUUL (BeTermeT.

Alz,z_|V1

AG =-nFE, log(y,)=-A|Z,Z_|VT, 1=05 72, log(y.)=-
og (1.)=-AlZ.Z. R N

RT
E=E’-—"1n
nF &)
[Data: F=96500 Cmol™, R=8314 JK™ morl]

uUGH A Siedevgl LUGH B @nG aloL ausis. BIaiBoH@n Sle06v.
uGEH A

(@), (b), (c), (d), (e) aig@Id LGHBeed ecrUBLDID BTG (04) LGS BEDHDES
OISO alenl. 61(IpHIH.

(@ Wetug CQurmeisaia sLsaiFHmalar spansulled 1leTalmeuateunmie
UrBwirsshens  auayallevdmenTiiL (BdHdH.

@) semgellat HLSHHIBIDEIT
(ii) SISTDFIWH HATENLO
(iii)  ugBL wrPHed
(25 yeiterismeir)

(b) (WpeneTed &MLl SENTILITET60 HENFHBLILIL L Gursy Cememamiiy
o GomssAneiu @ Gaiame XY swas ugdurs XYOD X +Y*
aands salLm Uluenibea. Qubm sopse WeigssiulL Gurs X
2 Goomas &Bomiged ugamMmal. Seu Weiugllear Gursl &s8xTLigsd Geoum)
bSO GFuwaiipammuld BenL Gubealeane.

(X @e1 a1 SgmigHesia = 63.5]
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©)

)

(e

Q) 12 mol Y¥ swaiseial Quomes gnmsmss e e@s.
(i) Coperss VEUGIUF ~CFruiwempuilsr Gurgh  &GsTLiged
BEOLOUNY HTEHSHHNBNET FIORIUTLIQENGT 61(1DS]H.
(i) CuopePss Vaugliys Fusigpemuiar Gursl 1.5  cpedsel
BeosArsise &CHT MM T6F GFeoamsulsd HBHTLIgEd uUghs X
A&t Hemlleneud Bl E&HS.
(25 yeirefeir)

25°C @od C,p=1.3moldm™ epmaysion A,B sigud eusiiepowmen e
UGOUTHeT SMIF QROND BHHSHIG. AZBEE 2AT+BY @ne  enu
AB sl Liifns omLdng. Qssapsedsd AT @egw B @ensibd
SweemFLd  soamet  wepGw  Sx10° 2p  8xI10° eib
(m* Vs siugseilst) sy@td.

[F =96500 C mor‘]

o) smyged gaifsd A,B a1 sLssifnainG AT sweisaflemgid
B> suwsisaflagid e SIMFUHHHMUBGID  BenLudsvisiTen
CBHMLTLMLIDMW  6TUPHIB. NHEI6T6N  6T6060T  FTFMOMINBENETUILD
@) RIB T6TH.

()  Gonedss saysist A,B @neilu sLssidinmeand seisEs.

(25 yenefimer)

wyelaih mBSTHEH00 B o HHS0 ST QRINST DILGTENFWDHHEH6]
gl 9 _WITEUTS 2_6T6Ng| 6IRTLNS N6 GH.
(25 uyerteMameir)

25°C @ov PQR® P'+Q @ums snlip UfeuenLud PQ e Wil
GurpaT seyFed Qe Bid SOIFme HHHS. OosmyFedar P
ergid Q~ @ergid cpeT HBLHHFHWEB6T (WenmGuw 0.0070 2 b 0.0040
2 1> (Sm” mol™ siwGsain) ou@w. PQ @6 snlLpiflosmu o s
GO HS.

() PQ @a1 it sLEHPHD@IBGD PT QT @el Sweaiseie cpeort
BLEBHDDISBGW @BenLuled 2 6N  CHTLTLML DD  611HSIH.
(PQ @@ OQualdlaTu@GOuUr(he 6als HHHIS) ASET 6160607 FNFT
OTHSNTUID BRI TETES.
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(a)

®)

(ii) a=0.8 @mer 2 eLw Goablaiugurmems PQ @il
Cupenss smyse PQ @& wei &L ssHnmasnh Sl @b
(i) PQ @@ aa Waug Curmems @auid GopGhss SHamIFe
PQ @& apeoil SLEHHDORND BT GHS-
(25 yenelser)

ugs B

(@), (), (¢), (d) ewigmd uvGHH6eed c@UGLIDID apRim (03) UGHBEDDHS
TSAHID aledl 6ILDHIS.

wewieuT  @EHeUITE  BHioneidsliul .  seusdlar s eufilurd &G
STLLLIL (BeiTeng.

A9)| AX() [X* (aq) e :a)“B2+ (aq) ez, =0.01moldm™)[B(s)

A 2106 B 210 o Goursmisen@d. A @& @m soJwursd 2ty AX su@b.
wrewiaeEl HasHet emf m oienhs o 25°C @ 153 V o @ mess
semiLnT. sigaial, 25°C @ Guouh@Mss & afiu sHnG CarBasiulL
Bpuwn emf 1.63V ou6 BpeEsd SWILTT.

@) Cumenss &  afluLgdar oG, &SCHTL  HeVHHTHEMIHE
SpEIWeImenn  61(1DSIS.

(i)  Gupelss o afiugdhe 06586 BNHHTESHSDGMNL Coenis
Foaium_gener (Nernst equation) erapd)  6Teb6OT  FTPT  LOTINBENEMUILD
@) RIS T 65016

(i)  wrewelETed HwWTAdsliu L sosdat X (aq) @&t GeMemeus Sl Es.
SweleT  Gemisellel  HTEHEH  (GEUSD goeilemomed  (unity)  erend
Qs e,

(100/3 yefiefaei)

2 Geoomsld P @ar swilow (wire) oiga swediseilar P'(aq) (omer e
et X) sengFelled @UB, 2 Georsd Q @et sWUmL DGSET  SULISTS6NaT
Q’*(aq) (owear H& el Y) sopselled @UG, 2 (Ul umebd  @erepll
uweTUBSHS Bm smrFesEpsSlamLuled et CsThHmamw gNUBGHE Hedauais
&H6UID TN  oNewmTaua @(heUsT Swifssrer. X @eigid Y @eimid  wlest
T SHSEIE6T (WweapBuw 1.90 Vousapd 0.50 V ousa|ld DIaIRT S6miLTaT.

5%



()

(@

®

(i)

(iii)

(iv)

WeTaurwl gainflal “OeTamLIIPSHSHD” RT@ID UHSHMS
aUe T a\1l60 & B L ILI(HH H1 5.
LOTERTEURTTEY [BIToTesdalul L Sevauailad Sevgde eigi (terminal)
uple GTyemIEsT Shal GNULIGS.
Cuon@minil L smsdar swnger (spontaneous) SiBerm’, &CHL,
BHOHBHTHBEIH6N SLAINEND  6TLYSHIS.
Cunenss @evsHsar aiwnsher (spontaneous) &evsHHTEssHSHeE Gibbs G
awingsen (Free) sadlenwis Hiewls.

(100/3 yeitafase)

WTEIOIRET  Q(HEUMIGE BT ST Hevaualls HEVRID6N
UPRIBILLL @, QHTLM  SHedauailad @ovmIBaT @ Tesige X_Il_‘l‘"
GerLfled Qenewiss @yeni(s uppisemens (e upmfl X

slarad) o helled &I igujsieneuTy SLoHESRITT.

oI SlmPHSBILGBL) swnligsrear. eiehflu generul Srewi(
SEOVEIBENGNLLD  FIOTHSHIOTHS CHTHHH (SHer ummd Y YAE

®

(i)

(i)

®

(i)

Werefpsrweaisded  NyGurdssiuLsanigul  TaTeumLd
USEIHN6T aUenTallevsdBauiliLBH SIS .
(OL) uppf gamlar Gsmeiensnay
([3) upmi geivel FeHe Gsmeersia]
X, Y gdw @ uppiseaiengind Osmelenenoybeaner SIIaumiGen  Sho)
@UIBs.
X, Y o8 @ upplseiaigid Fosld Qomeiensno|sanen  SiTyesuTals 6l
Shsl LilBs.
(100/3 yeirelaeir)

GurmeT @eimiar “oifliy” eei@d USEMS amTallesBmIILGSSIS.

25°C @ov oifé@w @ueiysisn B amld Ceseam S@ylILTmeE
GruildEd smmd gaimamear BITDTeEMiusHEGL ULETUGSSSFIQUIST 66T
GMSs A eaiaid o GoonsdHmsll ulFaliusne Sremuar o Husss
sousl ey elpwlwg. A Gemed Geuiwuiu L sTrdulast B
GoflesiulL Gurgl, o Geonswneg, A" (B) swaisamen o maumda
siflédsiuLemd. oig B §6d sy, sbusiuler Suuieumeniss
A(s)’A“*(B) @e Baan sissd 25°C @6 iy eeme 1.32V
el SBewILMbGHenT. filienus gresiGeudled B syaig,
B(/)+me™ = C"(B)+D(B) eiand sréssdnG 2 _stenmasond. C™(B)

15 B @e0 sephs @ swellds @emd, D(B) ayeia B @eo
&®IBS @b @rFTwer Gerd;, GFoly Henevenoseafsd

59



06.

Pt(s)lB(l),C““(B),D(B) @eit Daruepssnd 0.42V ous Boiusts

SLUIGUTENTH6IT & 6uiTLGTlT. -

(oc) FigHuoTen SflYS STESHMS CIOHID.

(B) SIS STHEsHHET HUIDTET SHETMDMmUL SHQUUMLULITSES GComeami(H,
B opamg, A o0 gurfidsium L g stmdulsy (25°C @ebd)

GrulldsiiLlLmed, HTEIS SNUIYBEGETENTEGLT aRILmS 6Nt E .
(100/3 yeirefaseir)

ugg A, B, C gdw ugdHsener amaBuaid @resi® (02) uGHseEnsE el
TDSIS.

(a) A+2B+3C ~mmm > 2D+ 3E aaigid Tehsdhanssd SHHHIS5.
) d[A] . . L Y . .
) T 255 sTes ipsmas &HSHNOETEIG, ConEGss

BTHESINT HTED AISHMS GT(DHIS.
(iD) uweuGHSSUULL. GHuibeEndd ghu, OCwrss s1es auflend wirg?
(12 yeirefilsel)
b GEs sréash @am [A— Plamasuil @ ol eldowl USummieustsds

seL Pt Beremgl.
dt

(1) [A] @a1 Gariéss Godfley b eaeis  syiulGelerg. GuoHEss
sieasIET Garenaull (B algeudheamali (integrated form) Gumis.

(ii) A @er 25% (GarLéss Gamey = 10° mol m®) 30 IBLOL_1E 660
BTESHINGTenTGLTular, i afs wrifelmws giels.

(42 yemefiselr)
©) &8l HFUULBeTer  SiLLeument  STEHGL @M QUL @uidsl
Uil @GM Sraj@anerd GwbreasiBereng.
X+Y 2> Z
[X]/ mol dm” [Y] mol dm™ Rate x 10° / mol dm™ s
2.0 2.0 2.0
4.0 2.0 4.0
2.0 4.0 16.0
X wpoid Y Osmiiuns euflengenuld giells.
(24 yeiierserr)
9
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(d)

(a)

®

©

27°C@ed GrulssiulL o@m Guisded uUTed  ApRIN BT &eMed
yeftiuanLbsal. <iBs8aemen, 7°C @ev @afiGrmmuiled Gaufldasiiul  umed
PG WTISHD UeliLmLBSSI-

yeiy eisd (R) eweng sal Gautiuplenso (T/K) wood Gwiwd t 6@
1
(BETesefled) @emiuled o eien Qpiuiy sweun® R = k %e T eteng

STUULBeTT6NSI.

wpenmBuw 27°C @enib 7°C @eoid ysilly eisd Ry wmod R, eaend s@ms),
Guenb Guhehss Galufame @emiuled K wrfedwrnss smsl, Ri/Re
AEBHNBE  BNDBESHS.

(22 yetafl®sar)

uss B
ZnS (zinc blend) @« ow@sd sesHedmns  Zn’T wopd ST @er

@eemili]  elemidmenens  (coordination numbers) SeWILOIBE, DVGHS
SESHEVICEN DILIIHNET GTeRTaNBMEMU 2 LHHME.

(20 yeitefMaeir)

NF; wopmid BF; @pdlil @aiQeums  (peusaamis@hoH@l, SiDLSE@GDISm 6Ll
vweuBsSd), weaaaghsaiewoulal HmFsmens  GONIGS. SFeNmHa
B wenaahHaTenld GBI fpeoHammIEBaen S TRISTEDIS.

(10 yereMaa)

tpeoddamm BeussHIHNG B (HFOFad peubiapsodammplentd &ouTsd]
alenFseanen  alluflss, Ne @t Gangdmemes 27.3 K wpmpd Xe Ger
Gardileme 166.1 K gdflusaumenn aflens@s.

(20 yeieseir)

10



(a)

®)

(©

ugd C

' Qe @ FACWHMSHHMHETe

FoSbruls (#H OFus) STHHEHDHM FORUTL DL 6I(LDSHIS.)

sidlev 2 e ashdHld MnOs  suweiseiermed Fe
(10 yemeMaseir)

Ueteumd @eiQauremid BoLer ylupd STesbSMeret  Faum’ il 1Li5d)
Geuis SblevsHe SieVeVGHI STTHHED SIRT DIGVGVHI CLPVBFaN 2_6T6NTHT 6leid
GOUIL®, qaGeanmp  srésupd  Arrhenius, Bronsted-Lowry — siebsvg)
SrenienLuld elnsGEITDET aes GHIBs.

(a) HI(aq)+ H0() (B) CH302 (aq) + H20(1)

(20 yeftefaein)
Weteuml SIWHSU QUIIOTETEIGET SIOUL(BeTeTer.
Cu® +2e¢ —Cu; E°= 0337 Vand Ch+2e —2Cl"; E°=1360V

Pt/Cly(g,1 atm)/C1 (1 M) // Cu*" (1 M)/ Cu(s) seveualis Sevonsg GComblhuEiom
@eveneowlT eTRTUMSHS Hl6enls.
(20 yeexsme)

(ugliyflenwowjemi_wig)

11
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THE OPEN UNIVERSITY OF SRI LANKA
Faculty of Natural Sciences
Department of Chemistry

B.Sc Degree / Continuing Education Programme- Level 3
Final Examination -2012/2013

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

05 th December 2013 9.30 a.m - 12.30 p.m

o This question paper consists of two sections.

Section I- 30 Multiple Choice Questions (Recommended time is 1 hour).

Section II — six (6) Essay type Questions (Recommended time is 2 hours).

Answer all questions.

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.

8314 JK 'mol ~!

Gas constant(R)
Avogadro constant = 6.023 x 102 mol !

96,500 C mol ~!

Faraday constant (F)

" Plancks constant (h) 6.63x10 75

Velocity of light (c) =3.0x10°ms™
Standard Atmospheric pressure = 10° Pa (N m ™)
Mass of an electron =9.1x10%kg

Rydberg constant =1.097x10"m"!



Section I- Multiple Choice Questions

e Choose the most correct answer to each of the questions and mark this answer with an
“X” on the answer sheet. '

e Use a PEN( not a pencil) to mark your answers.
¢ Any question with more than one answer marked will not be counted for grading.

1. The ion *Mn?" contains which combination of protons, neutrons and electrons?

protons neutrons electrons
(1) |25 30 23
(2) |25 55 23
3 127 30 25
4 [30 25 28
(5) 130 25 28

2. A hydrogen atom is in its ground state when its orbital electron
(1) is within the nucleus (2) has escaped from the atom (3) is in its lowest energy level
(4) is stationary (5) is inn=2 energy level.

3. Which set of orbitals is listed in the sequential order of filling in a many-electron atom?
(1)3s,3p,3d (2)3d,4s,4p (3)3d,4p,Ss (4)4p,4d,5s (5) 3p, 3s, 3d

4. What is the Na* ion concentration in the solution formed by mixing 20.0 cm® of
0.10 mol dm ~ Na S0, solution with 50. 0 cm > of 0.30 mol dm ~* Na ;PO solution?

(D0.I5SM  (2)024M (3)048M (4)0.70M (5) 0.55M

5. Consider the quantum numbers given below.

(a) principal quantum number (b) spin quantum number
(c) azimuthal quantum number (d) magnetic quantum number

The quantum number/s which is not involved in describing the probability cloud of an
atomic electron is the

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



6. Each horizontal row of the Periodic Table contains elements whose atoms have

(1) similar chemical properties.
(2) different chemical properties.
(3) the same number of electrons.
(4) the same atomic mass.

(5) the same number of neutrons.

7. Which of the following molecules obey the octet rule?

(2) PCl; (b) PCl" (c) PCl;s (d) PClg~

The correct answer is

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

8. In which of the following molecules does the central atom have sp’d hybridization?
(1) BCl; (2) CCly (3) PCls (4) ICIs (5) SFs
9. Which of the following species has tetrahedral geometry?
(1) ICI; (2) PCI3 (3) SF4 4) ICl;s (5) XeFy

10. Consider the following statements regarding N,
(a) The molecular orbital electron configuration of N is

c7]52 Oy, #2 0'252 O,y #2 71:2px2 = 752py2 0'2p22
(b) N3 is paramagnetic.
(c) The bond length of N is longer than that of N,
(d) The bond order of N is 3.0
The correct answer is
(1) (a) and (b) only (2) (b) and (c) only (3) (c) and (d) only
(4) (a) and (d) only (5) (a), (b) and (c) only
11. What is the bond order of NO*?
H1 ) 1.5 3)2 4)2.5 )3

12. Which of the following molecules/ions will be paramagnetic?
(a) N> (b) O2 (c) NO (d) CO

The correct answer is



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

(4) (a) and (d) only (5) (a), (b) and (c) only
13. Which of the following statements is true about O;"?

(1) Its bond order is 2.0.

(2) 1t is diamagnetic

(3) Its bond length is longer than that of O,.
(4) The bond strength is greater in O," than in O,.
(5) 0" is isoelectronic with NO*.

14. The ITUPAC name of the following compound is:

CHs  CH
CHyCH,CCH=CCHCH,
Br Cl
(1) 5-bromo-3-chloro-2,5-dimethyl-3-heptene
(2) 3-chloro-5-bromo-2,5-dimethyl-3-heptene
(3) 3-bromo-5-chloro-3,6-dimethyl-4-heptene
(4) 4-chloro-3-bromo-2-ethyl-5-methyl-4-hexene
(5) 3-bromo-4-chloro-2-ethyl-5-methyl-3-hexene

15. The IUPAC name of the following compound is:

Me
Me
(1) 1,2-dimethyl -1-cyclohexene (2) 1,2-dimethyl-6-cyclohexene
(3) 2,3-dimethyl-1-cyclohexene (4) 1,6-dimethyl -1-cyclohexene

~ (5) 1,2-dimethyl -2-cyclohexene

16. Consider the following compound P.

IS0
By Cl

P
Which of the following represents the most stable conformation of P?

Bu

(1) 2) Me ()] “) 5)
t Me 'Ba
Cl Cil



17. Which of the following compounds show geometrical isomerism?

(a) - cH (b) H (© 5 (d) Br
3 _ r
= o - o

Br CH;3 3 CI

(1) (@), (b), (0) and (d) only  (2) (b)l, (c), (d) and (e) (3) (b), (c), and (d) only
only
(4) (a) and (c) only (5) (c) only

18. Which statement is incorrect regarding the conformations below?

:3? f? A

(a) (c) (d)
(1) Conformations (a) and (b) are more stable than (c) and (d) because they are

staggered conformations.
(2) Conformations (a) (c) and (d) are less stable than (b) because bulky methyl groups

are syn-periplaner.
(3) Conformation (b) is the most stable conformation because the bulky methyl groups

are in anti-periplaner arrangement.

(4) Conformation (c) is the least stable conformation because bulky methyl groups are
syn-periplaner.

(5) Conformation (a) is less stable than (b) because it has guache interactions between
the two methyl groups.

19. How many stereoisomers are possible for the following compound?

CH3CH,CH=CHCH,CH=CH,
(12 23 (3)4 45 (5) 6

20. Consider the following statements regarding the conformations given below.

Me

M
Et./m Et/M/Me w
Et
(A) (B) (C)



(a) Most stable conformation is (A)

(b) Conformation (B) is more stable than conformation (C) because both substituents
are equatorial.

(c) Conformations (A) and (C) are more stable than conformation (B)

Correct statement/s is/are:
(1) (a) only (2) (b) only (3) (c) only
(4) (a) and (b) only (5) (a) and (c) only

21. The critical temperature of carbon dioxide is 304.3 K. Which statement is true about the
behavior of carbon dioxide at/above this temperature?

(1) Solid, liquid and gaseous carbon dioxide are in equilibrium above this temperature.
(2) Liquid and gaseous carbon dioxide are in equilibrium above this temperature.

(3) Liquid carbon dioxide does not exist above this temperature.

(4) Carbon dioxide molecules do not exist above this temperature.

(5) Carbon dioxide can be turned to carbon and oxygen at this temperature.

22. Which of the following statement is incorrect?

(1) When solid and liquid iron are in equilibrium at constant T and constant P, AG = 0.

(2) When solid copper is converted to molten copper, AS® > 0.

(3) When a solid dissolves in a solvent, A ( ° may be positive or negative.

(4) For a phase change from liquid to vapour, A, H= A,,,S * T, where T, = boiling point of
the liquid.

(5) A positive value of AG indicates that the process is thermodynamically favourable.

23. Consider the statements below.

(a) All molar values of extensive properties are intensive properties.
(b) Aqueous sodium chloride in a test tube can be considered as an open system.

(c) A system undergoing-a cyclic process may undergo state changes during the cyclic
process.

The correct statement out of (a), (b) and (c) is/are,
(1) (a) only (2) (b) only (3) (a) and (b) only
(4) (a) and (c) only (5) All (a), (b) and (c) are correct.



24.The van der Waal constants, a and b of the gases He and Cl; are as follows:

Gas a/ atm L? mol* b/L mol
He 0.034 0.0237
ClL 6.490 0.0562

(a) the smaller “a” value for He indicates that the interatomic forces among He atoms are
smaller than intermolecular forces among CI » molecules.

(b) The smaller “b” value indicates that He atoms takes up a smaller volume than Cl,
molecules.

(c) He has fewer polarizable electrons than Cls.

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

(1) (a) only (2) (b) only (3) () and (b) only
(4) (a) and (c) only (5) All (a), (b) and (c) are correct.

25. Consider the equation below.
o
2H,(g) + 2Cly(g) > 4HCl(g) AH =-923KJ
Which statement about this information is incorrect?

(1) If the equation is reversed, the AH: value equals + 92.3 kJ.

(2) The four HCI bonds are stronger than the four bonds in H; and Cls.

(3) The AH” value will be <92.3 kJ if the HCl is produced as a liquid.

(4) 23.1 kJ of heat will be evolved when 1 mol of HCl(g) is produced.
- (5) The reaction is exothermic.

26.Consider the following statements.

(a) The relationship between the rate of a reaction and the absolute temperature is
given by the Arhennius equation.

(b) The halflife of a first order reaction is independent of the initial concentration.

(c) The over-all order of an elementary reaction is equal to its molecularity

The correct statement/s is/are
(1) (a) and (b) only (2) (b) and (c) only (3) (b) only
(4) (c) only (5) all of (a), (b) and (c)



27. If the rate of a reaction of the form A + B ------- > P followed the rate law,

(AT 1 1AT" [B], the ST unit of k i,
(1) mol'"?dm3*s-! (2) mol™m g~} (3) mol ! m3? g-!
4) mol ?m® s”! (5) mol'"?m** min™!

28. A — P is a first order reaction. Rate constant for the above reaction = 3.0 x 10 min™
and the initial concentration of A = 0.20 mol dm™. The half — life of this reaction is
about

(1) 17 min (2) 23 min (3) 33 min (4) 35 min (5) 53 min

29. (a) Rate constant (k) for a second order reaction is given by (symbols used have their
a

(a-x)

(b) Increase in activation energy of a reaction increases the rate of the reaction.

(c) Rate constant of a given reaction is independent of temperature

usual meanings) k= —1— In

Of these statements,

(1) only (a) and (b) is correct (2) only (b) and (c) is correct

(3) only (a) and (c) is correct (4) all of (a), (b) and (c) are correct
(5) none of (a), (b) and (c) is correct

30. Consider the following reaction:
N; + 3 H,; --—--> 2NH;

(a) Rate of formation of Ammonia is twice the rate of disappearénce of Nitrogen -
(b) Rate of disappearance of Hydrogen is thrice the rate of disappearance of Nitrogen

(c)The rate equation of the above reaction is — diN, ] = k[N, [H 2]3

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



Section 11

Answer All six questions

1. (a) The emission spectrum of the hydrogen atom can be represented by the equation,

l-r ._12._..12_
A n, n,

(1) Identify all terms in the equation.
(11) Calculate the maximum wavelength of the Lyman series.

(1i1) If a spectral line is observed in the visible region of the electromagnetic spectrum what
are the possible values for n ; and n ,?

(iv) The first three energy levels of the hydrogen atom in its ground state are given as
Ei=-2179x10"%J; E, = - 545x10™J. E; =-242x10" J.

If a hydrogen atom is given an energy of

a) 2.179x 10 18]
(o)

1634 x 10 7°J
(B)

(7)10.00x10 "7
predict the most probable place/ energy level the electron will occupy. (45 Marks)

(b) State the Heizenberg uncertainty principle. Does the principle agree or violate the Bohr
model of the hydrogen atom? Explain. (1S Marks)

(c) Write down

(i) ground state electronic configuration of Cr>" ion.
(i1) quantum numbers of electrons in the valence shell of a Cl atom. (20 Marks)

(d) Calculate energy in Joules that must be absorbed to produce 3.50 x10 > mol Mg** ions }
from gaseous Mg atoms? (1 eV =96.49 kJ mol™)

First ionization energy of Mg = 7.64 eV mol’'
Second ionization energy of Mg = 15.03 eV mol™
Give relevant equations for the processes involved.

(20 Marks)



2. (a)(1) Draw the Born Haber cycle for the formation of Lil(s).
(i1)Which one of the two compounds, Lil and KCl, is less soluble in water?
Give reasons for your answer.
(20 Marks)

(b)(i) Draw the Lewis dot structures for PCl3 and PCls and predict whether they obey
the octet rule.
(i) Using the concept of hybridization, predict the geometry of BCl3 and SFs.
(iii) Draw the resonance structures for NO; ",
(40 Marks)
(c)(i) Draw the molecular orbital energy diagram of O,.
(ii) Compare the bond length and bond strength of O, with those of 0,%".
Comment on the magnetic property of O, .
(iii) Draw and label the molecular orbitals formed by the overlap of two p,
orbitals. (z- axis is the inter- nuclear axis).
(40 Marks)

3. Answer any two (02) parts only from parts (a) to (c)

() (i) Draw chair and boat conformations of cis-1-ethyl-2-methylcyclohexane.
Giving reasons comment on the relative stability of each of them.

(40 Marks)

(ii) Showing the priority order of groups according to Cahn-Ingold—Prelog rules,
determine the configuration of double bonds as (£ or Z) of the following

compounds.
i ii.
HCEC\ /CHzBr Cl, B CHO
c=c c=c
N=C  CHCl, HO,C  COgH

(10 Marks)

(b) (i) Showing the priority order of groups according to Cahn-Ingold—-Prelog rules,
determine the configuration of chiral centres as (R or S) of the following

compounds.
i. CO,H ii. CO,H
\'OH H3C+OCH3
CH,CI CHO

(14 Marks)

(i) (I) How many stereoisomers are possible for 2,3-dibromobutane? Draw their
structures using Fischer projection formulae and label them as A, B, C etc.

(II) Show one pair of enantiomers and one pair of diastereoisomers.
(36 Marks)



(c) (1) Give the structures of products P, Q and R in the following reaction scheme and
classify the reactions 1-3 as nucleophilic substitution, electrophilic substitution,
nucleophilic addition, electrophilic addition, elimination or acid base reaction.

n-BuLi/HMPT P CH3CH,Br » Q Br,/ 20 °C

(Reaction 1) (Reaction 2) (Reaction 3)

(15 Marks)

Cﬁ) Giving necessary reagents and conditions show how you would synthesize the
following compound G starting from cyclohexanone and bromomethane.

o8

G (35 Marks)
4. Answer All parts.

(a) Under what conditions, if any, and to what type of systems will the following
thermodynamic equations apply?

@) q=nRTInI% (i) InP +yInV = constant
1
(i) AU = nC, , AT (iv) AS = QTE (20 Marks)

(b) (1) A system with an internal energy U, is subjected to absorption of heat q, resulting in a
change of state. with internal energy U,, If the work done on the system during this
change of state is w, write down the expression for the change of internal energy.

(ii) At 300 K temperature, 100 mols of an ideal gas are expanded from volume of 1 dm’ to
101 dm? at a pressufe of 1 atm. Calculate the work done on the gas against an external
pressure of 0.5 atm. (20 Marks)

(d) Define thermal capacity at constant volume C, and constant pressure C,.
Obtain values for C, and C, for a monatomic ideal gas. Indicate to what type of system -
the concept of thermal capacity is applicable.

OR

Define using a mathematical expression the Joule-Thompson coefficient. Explain why
an isoenthalpic expansion of hydrogen gas at 300 K results in a heating of the gas.

(20 Marks)



(d) 100 moles of a diatomic gas (Cy,n = 5R/2) at 727 °C undergo a change of temperature
to 227 °C through a reversible adiabatic process. Final volume of the gas is 10° dm”.
Calculate

(1) the change in enthalpy, AH
(ii) the change in entropy, AS
(iii) the initial volume of the gas
(40 Marks)

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

Alz,z_|NT

AG=-1FE, log(y,)=-AlZ,Z|1, I=0-5><>j:cj2?, log (1) =~ 1+aBVI

_po _RT
E=E°-n(Q)

[Data : F=96500Cmol™, R=8314 JK™ mol’l:l

Answer either Part A or Paft B, but not both.
Part A
Answer any FOUR (04) parts out of (a), (b), (c), (d) and (e).

(a) Define the following as applied in studying conductivity of electrolytes in
solution.

(1) Conductivity of a solution
(ii) Ionic mobility

(iii)Faraday constant

(25 Marks)

(b) An organometallic compound, XY, partially dissociates as XY Z=X*" + Y%~
when dissolved in a polar solvent. Metal X deposits on the cathode when the
resulting solution is electrolysed. No other process occurs at the cathode during
this electrolysis.

[Relative atomic mass of X = 63.5]

(i) Calculate the total charge on 1.2 mol of Y*~ ions.

(it) Write down the reaction at the cathode during the above mentioned
electrolysis process.

(iii)Calculate the mass of X deposited at the cathode when 1.5 moles of
electrons is passed into the cathode (from the external circuit) during the
above mentioned electrolysis process.

(25 Marks)



(©)

(d)

(e)

Consider a solution of a strong electrolyte, A,B, where C, 5 =1.3 mol dm™, at

25°C. A,B dissociates according to A,B <5 2A* +B? . The ionic mobilities
(in units of m®> V™' s7!) of A* and B*" in this solution are 5x10™® and

8x107* respectively. [F =96500C mol"l]

(i) Write down a relationship between the conductivity due to A,B ina

solution and the ionic mobilities of A* and B*" ions and identify all the
parameters in it.

(ii) Calculate the conductivity due to A,B in the above mentioned solution.
(25 Marks)

Explain why the ionic mobility of an ion in aqueous medium is highest at
infinite dilution.

(25 Marks)
Consider an aqueous solution of an electrolyte PQ which dissociates as
PQis P*+Q at 25°C. The molar conductivities (in units of S m? mol™) of
P* and Q~ ions in this solution are 0.0070 and 0.0040 respectively. Denote the
degree of dissociation of PQ by a.

(i) Assuming that PQ is a weak electrolyte, write down the relationship
between the molar conductivity of PQ and the molar conductivities of P*
and Q" ions and identify all the parameters in it.

(i) Calculate the molar conductivity of PQ in the above mentioned solution if
PQ is a weak electrolyte witha =0.8.

(iii)Calculate the molar conductivity of PQ in the above mentioned solution if
PQ is a strong electrolyte.
(25 Marks)

Part B

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.

A(s)' AX(s) 'XZ‘ (aq)(cxz_ = a)

B (aq) (cB2+ =0.01 moldm™ )|B(s)

A and B are metals and AX is an insoluble salt of A. The student measured the
emf of this cell and found it to be 1.53 V at 25°C. He also found out that the

standard emf assigned to the above cell diagram at 25°C to be equal to 1.63 V.

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

above cell diagram.



(i) Write down the Nernst equation for the cell reaction corresponding to the
above cell diagram and identify all the parameters in it.

(iii) Calculate the concentration of X* (aq) in the cell prepared by the student
q

assuming that the activities coefficients of ionic species are unity.
(100/3 Marks)

(b) A student prepared a Galvanic cell by placing a wire of a metal P in a solution of
its ions, P*(aq) ,(call it electrode X), placing a wire of a metal Q in a solution of
its ions, Q’*(aq), (call it electrode Y) and brining the electrical contact between

the two solutions using a salt bridge. He found out that the electrode potentials of
X and Y tobe 1.90 V and 0.50 V, respectively.

(1) Define the term “electrode potential” of an electrode.

(i) Giving reasons, state the negative terminal of the Galvanic cell constructed
by the student.

(iii) Write down the spontaneous anode, cathode and cell reactions of the above
mentioned cell

(iv) Determine the Gibbs free energy of the spontaneous cell reaction of the
above mentioned cell.
(100/3 marks)

(c) A student was given four equal Galvanic cells. He prepared two
batteries by connecting two of the Galvanic cells in series (call it X I

battery X) and connecting the remaining two in parallel, (call it
battery Y) as shown in the figure.

(i) Define the following terms as applied in electrochemistry. v
() Capacity of a battery

(B) Energy capacity of a battery
(i) Giving reasons compare the capacities of the two batteries, X and Y.

(iii) Giving reasons compare the energy capacities of the two batteries, X and Y.
(100/3 Marks)

(d) (i) Define the term “corrosion” of a material.

(ii) A chemical manufacturing company wanted to examine whether a particular
metal, A, could be used in constructing a container for a corrosive organic
sotvent B at 25°C. When B is stored in a container made out of A, the
metal may corrode by forming ions A" (B) which are dissolved in B. The
researchers in the company found that the electrode potential of

A(s)|A""(B) at the corrosion limit to be 1.32 V at 25°C. In supporting



corrosion, B may undergo the reaction B(/)+me™ — C™ (B)+D(B) where

C™ (B) is an ionic species dissolved in B and D(B) is a chemical species
dissolved in B. The researchers found that the electrode potential of

Pt(s) ,B(Z), C™ (B),D(B) under the storage conditions to be 0.42 V.
(o) Write down the possible corrosion reaction.

(B) Explaining your answer in terms of the spontaneity of the corrosion

reaction, state whether a container made out of A will corrode when B
is stored in it at 25°C.

(100/3 Marks)

6. Answer any two (2) parts out of Part A, Part B and Part C

Part A

(a) Consider the reaction A+2B+3C - > 2D+ 3E

. . . d(4 . .
(i) Considering the rate of reaction as -_c[z’—] , write down the rate equation for the
t

above reactions
(ii) According to the symbols used, what is the overall order of the reaction?

(12 marks)
(b) A certain reaction [A— P] is found to follow the differential rate law,
A _pap
dt

(i) Given that the initial concentration of [A] is b, derive the integrated form of the
above equation

(i) If 25% of A (initial concentration = 10* mol m™) undergoes reaction in 30
minutes, determine its rate constant.

(42 marks)
(c) The table below contains kinetic data obtained for the reaction
X+Y 2 Z
[X]/ mol dm” [Y] mol dm™ Rate x 107/ mol dm™ s
2.0 2.0 2.0
4.0 2.0 4.0
2.0 4.0 16.0

Determine the order with respect to X and Y.

(24 marks)
(d) A bottle of milk stored at 27 °C sours in 3 days whilst that stored in a refrigerator at

7 °C soured in one week. Assuming that the rate of souring (R) is related to the



1

absolute temperature (T/K) and time, t (in days) by the equation, R =k %e7 ,

calculate the ratio, Ri/R, where R and R; are the rate of souring at 27 °C and 7 °C
respectively, and k is a constant in the above temperature range.
(22 marks)
Part B

(a) From the unit cell of ZnS (zinc blend), identify the coordination numbers of Zn**
and S* ions and deduce the number of ions in the unit cell.

(20 Marks)

(b) For each of the molecules, NF; and BF3, indicate using arrows, the direction of bond
polarities. Hence identify the molecule(s) which has/have dipole moment.

(10 Marks)

(c) Describing the intermolecular attractive forces leading to molecular association,
explain the boiling points (K) of Ne (27.3) and Xe (166.1).
(20 Marks)

Part C

(a) Write the balanced redox equation for the oxidation of Fe * jons by MnOy” ions in
acid medium.
(10 Marks)
(b) Complete the equation for the reaction of each of the following with water. Indicate
whether the ion or molecule is an acid or base, and whether each reaction is
explained by Arrhenius, Bronsted-Lowry, or both.
(a) Hl(ag)+H0(1) (B) CHi0z(aq) +H0(D
(20 Marks)
(c) Given the electrode potential values
Cu®* +2¢ —Cu; E°= 0337 Vand ClL+2e —>2Cl"; E°=1.360V

Determine whether Pt/Cly(g,1 atm)/C17( 1 M) // Cu** (1 M)/ Cu(s) can function as a
Galvanic cell or not.

(20 Marks)



