& @ 88 8308emen
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3 5o 8009 - gomw odomfnm 2013/2014

CMU 1220/CME 3220 - Somimen Semed D o-nde
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geSo@Ins M Coees -

o GOP pEy OP® MO ecnds oPsBn . :
o | -coe - 2u00m oo 30 B8 oPeBnd. (8bedGo mED =eS.)
o Il em0® - OO e HE8S oPston. (BbedGn mEm &Io ecnd.)
e | - coom & Il emoend BEndt oy 0 60 duensl MO ecsie.
e o 80geOP S8Emdr monsi,.
o 5P £OMON G D) NSO veHed. 59 o J08m e airBn SOOD

oy Somae(R) = 8.314JK'mol™*
OB oo (L) = 6.023 x10® mol™*
moed Seoe  (F) = 96,500 C mol ™!

S Sowme (h)

6.63x107%Js

Meimed gedonr (c) 3.00x10%ms™!

080n Oe@ign Bamn 10°Pa(Nm™?

gegsedionn Sosde = 9.1x10 kg

BB Home 1.097x10’ m™*




9] O - O 53]

qeR SEaHnd DS SO0t S88nd enld) oo it cond cged goR D 0o
28088 (‘X ‘)engy oo,

qoo® OO0 @RY 530 ccm (rsSogs emd) ames adn oo,
acannd B88ndt e B8O Snnd 08 ERH O Ml &0 qiuded oy eagred.

68@@8@@05@8@6@@86&@@&58@@0@@96@@@55@@)@@5& anemIs Eetegd
Do) cPse.

B88ndt g 530 ocH gPud el qiEeds deieis.

Ol

02.

03.

04.

05.

2 i psSodn Y cO30D 9eESelidn Tamen 1522sz2p63523p64s23d6.@8. 08 gogd)ed
e 3 goacd i oe oMy 96ENeJI M GO &7
(1) 0 (2) 2 (3)5 “4 o (6) 3

eHm e50) 615 DSOS o RED GWdS Obn el dfes Pl €7
(1) n=2,1=1,m=+1,ms=-% 2) n=3,1=2, m=+1,ms =+%
(B3) n=4,1=4, m=-1,ms=+% 4 n=5,1=2, m= 2,ms =-Y%

5) n=3,1=1,m=+1, ms=+%.

BORIg BRrDK D0 od® gerim 80 eeim D) cONEIRD DA SreERD HOteH®
OFes cmw cIedy NE NEWeE &7

(1) Be,Mg,Ca,Sr (2) N,P,As, Sb (3) F,CBrl
(4) Fe, Ru, Os, Hs (5) Sc,Ti,V,Cr

LD Bed WWARS SHED 0 HOLMRS HOM). Beyge’ CIMMOD ONS 5. P
cONSBOD HOIOED eoR® woOReE cmwm £icds NS B €7

oD =HEd MOboe ®om (068 80 emEnd)
(1) oD ed. o) @d.
2) o’ ed. a8 @d.
3) &8 o Or8ed.
4) aB &d. a8 @d
(5) oded. e0xE eeEd.

oD £1eds DHSH oEmeis.

(a) geEmSeDImn®D eleme QER D Mmedioan 0de ossdn medioan (effective nuclear
charge) eEe ®igsed.

(b) o383 0O giH geeedi® aBOG O eWIPMO Caddn Sdosiew:s (node)
OxEdDs exE s5ed.

(c) e0@x® BERE, MBS mmaded & o edEn SsN0S BE @zsé@cb BR =05,




07.

08.

09.

9mDn OuSD ands

m (a) ooz SONOE 3. 2) (b) oz SOOE 8.
(3) (c) ooz SOOE @d. (4) (a) oo (b) @ HOOE 8.
(5) (a) o () @ HOOE, 8.

con emeds obf0d ofasiens SDI0E dustn W &7?
HySe(g) + 4 OxFx(g) — SeFe(g) + 2HF(g) +40a(g)

)] 0 & VSBEDOI Gov®d CONS eNED.
2) H & 056008 goo -1 80 +1 50 0o 0.
3) H 6 0s5600% oo +1 80 -1 50 0o 8.

(4) e®@» F oco £80mon o58w@aa.
) Se & PSBDOD o -2 B0+ 6 50 Ona ©8.

emD ersedn @enia auds e mENDRE quoiet
(1) NH; (2) PH3 (3) AsH; (4) SbH3 (5) BiH;

NaCl & onmo o 8wd goe dusd Hersd con geied.

(a) S eoERLD Na' gom 4 & oo Cl gos 4 o gleq €d.
(b) goens god game 0414 o 0.732 @d.

(c) ®» body centred cubic (bec) o ©8.

(d) ©® 44 OO SR WOB.

S5OI0E, BENO BDyed
(1) (a) o (b) coK. (2) (b) oo (c) K. (3) (c) oo (d) co.
4) (d) o» (a) oOH. (5) (a), (b) @& (c) .

con e gid ZnS Jon eoeed 702 em §7 arensoe Bownm Gonns 6 Smw
cemEed 7n? oo S* oand BgcORs dmned

(1) 6,4,6,6 (2)4,6,46  (3)4,4,6,6 (4) 4,4, 4,4 (5)6,4,6,4



11.

12.

13.

14.

PCls oSasgiewns 50i0F dged sov (ieds DOSH|w® gads P e?

(a) d» g3 Sdw SEeE.

(b) 80 Gued COBOPMO &SVHRE aro.
(c) 5 s ecOme sp’d YEPHOTG cBOB.
(d) Cl-P-Cl asfos ewmigne 120° 8.

HOOE, BEmO dyed
(1) (a) o® (b) =k (2) (b) & (c) oM. (3) (c) &» (d) coRk.
4) (d) o= (a) oK. (5) (a), (b) @® (c) cOR.

Noazne o8asensl 50108 Bxed conm DOux® guds s 67

(a) o8 ks eog 3 @d. (b) ®» e 8w (diamagnetic) 8.
() & CO = =0 geeie)Hw ©d.
(d) N6 asas caco® N, ashs caeod o) ebde @d.

5DI0E, BEWO Oyed
(1) (a) o® (b) cR. (2) (b) & (c) =K. (3) (c) &» (d) ceRk.
4) (d) o (a) =of. (5) (a), (b) @® (c) M.

08 B (0)) g2 DB eEs SO DO DWSS[w dyed

(a) O, O gD MBED YeEEBENSH DB
615° 015* 05’ G2s™ Gop” Moy = Tapy” o™ = Topy* ' @8
(b) ®@ NO & ©® geemeSw (isoelectronic) ed.
(c) ®» &6 8w (diamagnetic) 3.
(d) &8 oo e® 0, & Az Ev0 o) Odko.

- e~

5108 BEmO ByEd
(1) (a)o® (b) =K. (2) (b) &® (c) /. (3) (c) &®» (d) ceRk.
@) (d) o= (a) =of. (5) (a), (b) &@® (c) cm.

Qo5 emB €0 P gbonwes aid gy Oged

(a) BF3 (b) CO, (c) CO (d) NF;
BO0E, BERO Oged
(1) (a)eo® (b) =M. (2) (b) & (c) =M. (3) (c) &= (d) e=om.
4) (d) o (a) oK. (5) (a), (b) @® (c) =M.

CHCL; e®e EtO” K" 86w ©ed0 & geds oH8m decen dged

o - @ . 3 - @ o5 cl

+1 =1

c Cw
c” el cI” el cli” el - o~




16.

eHD £i5eds RO DOSHL Bu3 emEed &7?

(1) B8ore and Sew aBens ey IR’ .

(2) o808 - c@Bd Orr guP Sewe adews 6e® oebo ee.
(3) oPsen goe Seo HBPLT s IEBw BuD.

(4) eSOD - c@BED DE® G SEL HIBVWS eER LB .
(5) EEPiSEOED 98 Sew ode aders ©d.

eon ciseds awesiwed IUPAC ee non &7

CHs CHy
CH3CHCH2CH=CH(;}HCHCH3
CH,CHs
(D) 2,7-dimethyl-6-ethyl-4-octene (2) 6-ethyl-2,7-dimenthyl-4-octane
2) 3-ethyl-2,7-dimethyl-4-octene (4) 2,7-dimethyl-3-ethyl-4-octene

3) 3-(1-methylethyl)-7-methyl-4-octene

17. methylcyclohexane ®@ soxons oo A oo B 63pSDens; HOOE, Boxtn B €7

18.

CHj CH
3 2 5 4 3
N (B)

1) A comen g&dd 0o 5o O eamsdd.

(2) B comen oM SO 05 8o O A DD eidbHmw emed.

(3) @53 meiae, C-2eom C-68 gudo H oodd 000 1-2 aSIOHO OB )

B conen g8 8. :
(4) o5 meidw, C-3 o C5 8 gudc H oodg o 1-3 asod 5o «PtHe S A
eonen aEdd ©8. :

(5) cO5E mFa®, C-2,C4 o» C6 & gudn H ety oo 1-2 gsob HO oo
50 A comen gSHd d. '

EtOH ®oscn eoidnd® Ocmunde (EtO'Na+) =0fn e P ae ai®d C o D

©oeri® O BHFT®OS 6EDS®.

CH3CH2CHzBr CH3CD2CHzBr

(©) (D)
oD crfeds RO ous €O &7

(1) C ecenivn E2 pced 9o5ded B8O EEOs gud D eoecion El epmoed
9050e® EHE®OD @F ©d. ‘ '

(2) o658 ecwm® E2 950ed® mmoed S &O) dnd Bamdewnss Bced.

(3) ©B8® eew® E1l 90ded mmoed S &O) ecn® On® Bamdens Beed.

(4) evexi® eem® El 90sPed® mmoed HPwO0 DSH® O gm0 D odww o658 C
00 o580 O ends Beed.



(5) @eecio cewm® E2 @0s0ed mmoed oHFHwOD MseHn O gmd D 6 affw® C -
o0 o590 08) exnds Seed.

eeRida EOOMED EISO odgben D)1RdE OEH SOIOE Dxed cuw ineds SNBSS o

&?
au oH U\ _
@G0 oG, 0G0
SHOIOE, BENO Byedd
(1) (a)o®(b) oM. (2) (a) @ (c) cR. (3) (b) = (c) =R.
4 (a) 0. () (a), (b) @& (c) Bede

20. oBabensl® B35 (extensive ) Mmoo QIEGS RS i@ dsfes com iEeds QO
RS €?

() PLHT,U 2U,V,G, T @)GHS,C, @4 Cm SSH G (G)H V,P,G
21. &6 MBS EEIOKS D8 eHIES ISHO DE e

(a) S508 GwORwH. (adiabatic process)
(b) oy §wOEWLH. (liquefaction process )
(c) ©® Os5ESw BwOR®LS. (isoenthalpic process)

HOIOE BERO Oxed

(1) (a) cO. Q) (@) - ).  (3)(b) oo (c) cOR.
(4) (b) o®LK. (5) (c) cOm.

22. coxdby SO0 elobomrs OEe) GRED eHMMIe cmm €1y alndtn DRS ndie?

(1) TVY~1= constant (2) AU=nCy, AT (3) PVY = constant

(4) PV = nmC (5) PV =nRT
23. AS = A7H HTDOMD CRED HINES SO IS0 N HBBO HCH &7

(1) o0 28 2) o® =3 (3) me®ESEHN

4) ©06cPiE, DL o 6P BB (5) ocPiEm, COLY 65 6 ©OD)
24. A+B - >P o e B0 SHFTOS ©e®m 00 HBDOND ORIS.

8w Suow oesm Sl oo Oxed

(1) mol'dm®s ! (2) mol'lmjs'1 3)s' (4 molm®s ' (5 mol™ m® min™'!



26.

27.

28.

ooy erseds DHsE oEnSs.

1
(a) o8 eoe SBPWOS BEm e8® BHOO® k=;ln (evese @3 6EE® €8)

(a—x)
(b) eB® Bowme 6.93 X 10 min'oe ee@ ez cHE@OD gbd MR WED 8555 10° ¢d.
(c) & g eEfwOn cBon SO Do e®® 8808 dEE®EOTY O L.

guy 0usd audss

1) (oo (b) oo 800 ed. 2 (D)oo (c) oo SO ed.
@) (c)o» (a) oot HOWE ©B. @) (a), (b), (c) Buce &g @d.
B  (a),(b), (c) B&eS &OWOE ©5)ed.

OEIESDD omsdby Oy eniend

(a) geEwelid ec® SRIE5DD oondbom dr GUG.

(b) DBO Bz LOOGE 6WL) ©5FS Bodd OIdemOwEs erg JOE SOE-BER ewid
58w Bigd §@OD Beed.

(c) zosdbn o cwie aB5w00 orEed0® 00RO OB

(a), (b) @& (c) gads SOOE RO DR

1) (e (b) oo SOOE @d. : 2 (a)em (c) coms 50T @d.

@) (b) o (c) =ogs SOGE ©B. @ (), (b) ,(c) Bude 5O €d.

5) (a),(b).(c) HBOS BOOE emed. :

OIDBDBEDSS, Cu(s)l Cu’*(aq) geEEeINuD geemielie S0 Oged & il cEHsOnD
€ o) SaouD § Cu’*(aq)+H,(g) = Cu(s)+2H"(aq) 5800 o emf o 68.

000 8HE@O oce oRdo®

(a) 0BRSS awROE efemor 1 6o SOB) ©®5.
(b) ©3Qss O1red BAHw 1 bar eEe =OBO) @S
(c) e guedE MO 1 6e® SO @8.

g (a), (b) o (c) dwsid ands’ HOOE byed

1) (a)eo (b) oD SOE €d. 2 (a) oo (c) oo 503g .
3) (b)e® (c) ooz SOOE €. @) (a),(b), (c) Bude H0E ed.
) (a), (b),(c) BBOH HOOE ex)ed.

Greed e aid Degs Cmndn groged e SO DOsH ens®. gerEeli®» ecmO®
&0 @ (dimensions) gi® guo el OBd oS eomed GED) aro. A o B €0 @o@es
cgimns ©3. ofdn comuoed o Bomede  A’T(ag)+2e —A() @
B (aq)+2¢” —> B(s) e68w eee goeuedi® dwowss EY eoE) o guo EY < E 8.
Oesiged SNome 8§ 80 A e B Bemwed @D ©d.




29.

30.

K &80w 0rgdd

K
(a) @rSPexiBOon wom A &0 B Metal A FA@F Metal B
B0 gegmedin v ®d. | |
i

(b) A © ess gPow m@dn ed.
(c) B oo dacow guies 8.

K,S0O, solution
with oxygen

gm» (a), (b)®® (c) Bwssd gnds 5O0E dged

1) (a)o® (b) oS SO0 8. 2) @o» (c) «ofs 503 8.
(3) (b) e (c) o SOOE €B. (4) (), (b), (c) Be@de 50wE 8.
B) (a) =K. '

pH =7 enesfoed € aie®5nd SMesnwd BeO eem YT gm z@de DAsedt RS
SDeHE0 D DEes nds eSnOE So &? '

1) 9mE TRBumPr O3S cgivn O g PEED 0L POV WO &)

2) omE t@dn OEEDE oQine O aif nd VWedEh 0L cnEeds Bexmn
asanmn Do S

3) omE @80 DBENE 7S BB 0 & Hom ALY emgedsl @00 98 oo
&) ' _

4) SR DB coneds deann oSnnmn o &m
(5) goo (1), (2)3), (4) & ccos oy Do eSndi Sm

Xem Y o8 condn Sede aiq Sge gdann dMemed & Bedo o nemi®)
g5680® X(aq)+H,0+2e” — Y(aq)+20H (aq) ©d. 25°Ceay =a, Oo goowD &
c®® 555med emf g pH 60 D250 cen ERFES COB NS B &?

(1) E=E+0.828-0.059pH (2) E=E°-0.828-0.059pH .

(3) E=E®-0.059-0.059pH (4) E=E"-0.059pH
(5) E=E"+0.059-0.059pH



2 9 OB

Bog oc» (06) ecm BgNor eorse.

01. (a)

2RSS soRMed (o) 23S Medicown Z 0o 8 geeuediows i cpczesm@@cs 8
eoDHEn) geenedined vEtn sny odnimn 888 ece @3

Enz -RH‘—"

-18
OB 1 vy CV® BOSOP g O gd Ry SDRLE Soww 8. (R,=2.179%10 ). .

i geeBedinrn 2p mBwed cOfn coieriSy HERSs SOHOD
9eEESEINEE BTG OIHE WOS.

il. 0BRSS ©oD5ed geemedinn 1s mESmed 80 2p muBnn (B0 6v®
@GP0 OGN GO OIMWH®E DOSS.

iii. (i) O emOed BEHS BPRNRD GLR MERINEE G ANM®D (frequency)
@ERNG DOSIM. '

iv. oBRssS @B egMed (Lyman series) o- ebMO @DEDD GLIR 9eRTENED
oPPDNB O &7

V. BBe® gumed, He qudmosn @u6o TS DO,
(eney 50)
(b) oo QC&SS@@@ &t Qusie.
(i) COIBEE EOPNEd gsm BODed geEelinn Or) WOSOP gow
() &P gocNed aid Fe' guoed gepEeddn Demnn (@n® 20)

(©)

(i)

(iii)

“us O @ O mbEn Sogen & 8wdowe HAuCl ePswmd gus
(I) ©Besd & wom ge. o8¢ AuCly ,Au(s) se Cl @00 =dobose @d.

() gws () edecd, HAuClL &0 oxfme 80§ Bede GWOEn o&®m 20D abd
58008 eed oo ctedBE BFD Cusie.

oS SO @D BP0 DB D8 EHEES VEOS 2.5% B O DR e »HI
e9ewd 75.0 kg o®0eBs @D o O R eISOWM &7

75.0 kg @ g@med aid owsl HAuCly @@ca' oBobos 5308 og 88 aid Ous
oBebens® goede H300 qo®s 1.70 mol dm * FeSO, «30© wsewn nosk.
(molar mass of Au= 197; Fe = 56; Cl=35.5; H=1;S=32)

(@® 30)



03.

()
(b)

(©)

(d)

()

(b)

LisN(s)esSeemn o o - es5b dgu gtse. ' (engy 20)

CHCl; &® CCl, %) cegnss®. Soe ewe) 058, O O aip oeH ASIDOE
RPeMOed E@e RED €O gbIo (Gried) 88 EXO € EnE DOS.

(en% 20)

() 9udnome o-ngen eme) w888 SF;o® SF,0e cxmdts gedindean wodsks.
(ii) SO;% e POS sem oBouss Ono aese.

(e 30)
(i) N, seco g s @ 9308 G e0®H® gEse.
(ii) N,, CO @®» NO actHm 550> 6og OHWH®D DOSK.

(engy 30)
g90 cdosown (T, abd cssos.
Hy, Oy, N, &3 @ (permanent gases) eee &8 o@oxed aid@ ? (@2%y 10)

2 _
OSNOE o) PO (P+n7f—J(V—-nb): nRT ©Rs8 eods o 15D

go80) PO (77,’ + 5—2}(3415 ~1)=80 Opsiesis oSk,

ge)e OFHOV® SWBHS GEens T, () 6® 0 oy Hes) wsi.

a

(V,=3nb ; P,=—+:;1,= 9 oo god a 0o, b ONOE Semwns 8.)
27b 27Rb
' (can 29)
() (i) NBDEE OBOME (@B HMOB) BED) SMON® B O BrE 0-cwm
HED) DS
(ii) 90D OEBMOMG 6BIw HMORD (Y =mX + c) 250boan B0 GHYOLN®
gradient o gso@eie intercept ogen ®ess.
(eney 20)
d) & ad b9® [A—> B] gome» 8v Sudw —%f—] = k[A]2 aud 8¢ ed.

(i) Pr YR H8LOE £? oenE@ DOSe.

10



(ii) [A] & 88 odeon a ¢ o580 DE P¥ed BEeen X ¢ o8 8, gun
ednomed gawmes emoe (integrated form) Oxsiese woeks.

(iii) OnBS oo} P9 ceeDS bl ey e (tin) GEH® cmears Davess
DOSI.

(iii) S8 30 ®E A (98 esegno = 10* mol m™ ) 25% & @580 aEsmn ©d
28, aBHEE oem B® SHuow Sbnn @O Sl dnn 08 gme wosk.

(g 42)
04. (a) - () a0ds’ Pon® EMOS HWOO (04) EEYOL BSWSIS.
(a) oo £1E5eds SBEEO B8wdO eccwhs BEDH VD EEIBEWH GID.
(CH3)sC—Cl + OH —_— (CH3);C—-OH + CI’
000 E5H50O 0EeHm OISBPYIME CES.
05800 ocH oBxbinens 8 ne GBS cOusE GEse.
(@mgy 25)

(b) co® ciSeds @oenio SMed MHITEWORS OO MHWMOWD BWDED.

NHj, H,O, CHy(CH,)4CH;

NH,” ocs oones cge olel)mds (emfedsl) ewme) on axd §0¢ Se® & oe®)
e@e)Dm e PdS3eId cmesse.
(@9 25)

(©) () | o & aif comeens godsn nd emedsi® Cl1-C2 aduee 180° 85 gowmo

53c0s8 cred® Bei® (staggered) o® 88w (eclipsed) comons ogen S50
oedo® QY Gt si.
. CHs

A
H H
(ii) 9®® POHNWO GEeIR GB5 0P cosind B0 o WO @ ®EE BV

GE .
(en% 25)

d) (i) oo eredn o O quEdon SHItn oDOETRMO® cesla® wode| once,
QS® BEHS DOSI®.

C|3H3 (IDI . O: .
CH5CH=CBr CH3C=CHCO,H CHCHj
(A) (B) (C)

11




(i) Cahn-Ingold-Prolog Hx@wsO aad €950 SR HTISN DFWOR SYIMO®
e508s eno & if OF o augboed oo asdmed Somer Ee®l Z e

SO wOS™.
()] (1D
Cl,  CHyBr OHC,_  CHBr
/CZC\ /C:C\
BrH,C H HO,C  CHCl,
(% 25)
(e) oo £LEcds o58woe P-Todewused OBHes; CWS.
6)) (CH3CH,CH),CuLi  + CH3(;}HCHZBr———> P
CH3 ) CH3
1. CHal (excess) o
|
NH, 2. Ag,0
_ NaNH./liq. NH 1. CO,
CH.CZCH ———2——% e
(I 8 -33°C S 3 H*/H,0 T
(em®n 25)
05. (@) () A gos8hed ad Bew P, o =3@1© V| 0 eddfus P, d80 B0ewnd O8O

EEIOMEO mESnn O B gogdod es8n. 00 qosded dasn P, on e00® V, @8,
00 =d3abn Oy oLabc o Bt B DGO OCH) SWIOHO Busis.

(i) (i) & B¢ BE VOD® sediem oo ousdbnd B med 98 ofadw 06
adeBienn DR MOD OCH) SMBHHED BRSID.

(en® 10)

(b) latm o 27 °C eSosioed g «0gben D) 08 2 S smw £1EeON 8w
HOORBRO W O» QL.

6) Sow oODEDE BDsm ecHIGS D oS MSB goexiegnr DO EE.
(i1) 2o 0.8 atm & e oediesn &) SHXOLD GEOLWO e O EE.
(iii) QF gPSOVO Ogedm e S9Omd 6¥BRHED @ O® @E.

(i) o® (i) g0 ogm AU, q o w @gumo o8, (hint : PV = nRT)

(e@n%n 50)

12




() () Boo BBmed & om 25°CE 0 B 2REED coown oem -78.0 kI
o@mes Droed o Hum o3@ed & O cRSds PREWES OEMm) B MISM
OHD DOSS. (7))

(ii) DIVO SNBOS € HEPSS WO EE -eMBHS EEIOMEO @ wE JOE,
OSSR MISHn DS5es GrBEeId SHess.

(@2 20)

(d) o8 Ogewic Bdmed & om 100 °C cdnsoed & s Ods @ge 1000 = O 8w
D00 ESHHON®E WO EE. ®5mO® HOFH OCH 0PRm OFNES o 40 X 10°J
mol! 8. §ORe cem HFeNB dxn o BIE eriss GEH DD GING WOSS.

(@x%y 20)
06. Sexsd cmwmed & eme) s R0 H¥DOM el GERD GwHRS ¢ OB OB
&0 Lo, )
AG=-nFE, log(y.)=-AlZ.Z N1,  1=05x}¢;Z},
j
Alz,z |1 RT
lo =l E=E'- ="
g(Yi) 1+aB\/f nF (Q)
Data: F=96500C mol™, R=8314 JK 'mol™,
. 32 2 (@n®n 20)
at 25°C A =0.509 dm™* mol

(@), (b) @® (¢).cnO8 gxds’ For® emOs ecmed (02) BEgnor oows.

(a) Gezews 88 mem @ ewierd emie EOHS LBD &LEed.
X(s)‘ X*(aq)(cx+ =0.01mol dm—3) Y2 (aq)(cY2+ =0.02 moldm"3)|Y(s)

X oonY on el 8. 25°C, & 9o onie cdenmd goe onie B8 o)
8.08. emf —1.53 V20 Gexsw) 888 emim @&on @E.

(i) 9mD owie ©0ne BGS Horoen Do ewiern DeIMOR TR L) WSesS
emedel® ewdens 8HO WOSIM.

(i1) oD emieed 0 GO HED O Ved SENO LS.
(i) 2D @808 cidde oeHm guw ewien exe) WS JOE Beds cwi®

e59@D e cEosim.
(@R% 50)
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(b) Besects EOb dmn o30¥6m S08008 9E Al(NO3)3 ®9e 0.1 5 sged &w o

@ ©a® 25°C & gooed g o300 O 1 d& od By Owd SE® & O™ EE.

@ gedn Sedenn e®En meScmw (molar concentration) o OHWDE, O
efemOn activity goo c8asomde o 88 Bug sOBEs wge wsH.

(ii) om® £OMed gudn GREmO® (ionic strength) wew wosss.

(iii) Debye-Huckel 8038 Sude exe) 0588 gmo £)ooed AP (aq) o®

NO; (aq) 9e oBwm e-gevme (activity coefficients) omew oos.

(iv) Debye-Huckel 80m3 Swon eme) o588 gan gooed Al(NO;),

5 P0sme ofom o.geume (mean activity coefficient) wgee wOge.

(c) Gesews ®0 O o oo gsae ewie (fuel cells) ®wds e

ed. o o gse ewieed Sezs Mmew dee 1.17V Be.
el eSO ard mIoEd ICOSD onle LT CENOMO
odsn 530 (x @Odn) o @H3 ewie et GNSHOD
08550 B3ees (y aode) By 203 eccond cem @ oD
cems Hosem 530 cem X 6n Yy 60 DR e®E) “Sm
@& B O e®J0ow GiEBEd 2.0 » OO ez WOV @M
@8.

esSds emie =88 4P(g)+30,(g) —> 2Q(g)+6H,0

8. 8% P om Q ©& 2RcOR8 9smed on & dewm
gD gY 0. gsfve cnived GHBE®O ©E® MEdie®m o
12 @d.

(exney 50)

-

@) c@IOb Bosem 688 X o Y 068 sSeow wos deps se@mdo (electrical
power) @gnae Do, RS concos HEOE DMt BLHs DOSH.

(ii)- Xen Y o5 05 gsfae enized P(g), 088 o Sgmde mol s, OB emwse.

5308 8.

(@@ 50)
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e 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 durlng the examination. Switch off
and leave them in a safe place.

e o o o

Gas constant(R) = 8.314 J K 'mol !

Il

Avogadro constant 6.023 x 1_023 mol ~*

96,500 C mol !

Faraday constant (F)

Il

Planck constant (h) 6.63 x10 s

3.0x 105 ms™

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

Rydberg constant =1.097x 10" m"!



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

* Choose the most correct answer to each of the questions and mark this answer with an “X>

_ the answer sheet,
* Usea PEN( not a pencil) to mark your answers.

* If you change an answer be sure that the previous answer is erased/cut off completely
* Do not draw additional cages to mark your answer since the template used for marking may
not identify them.

1. A transition meta] is having the electron configuration 1522s22p63 sz3p64s23d6. How many
unpaired electrons are present in its +3 ion in the ground state?

1o (22 (3)s 4)6 ¢) 3
2. Which set of quantum numbers is not possible?

(1) n=2,1=1,m=+1,ms=_4 2 n=3,1=2,m=+1, ms= +%
B) n=4,1=4,m=-1,ms=+y #) n=51=2, m= 2 ms=_y
() n=3,1=1,m=+1, ms= 41 :

3. Which set below best illustrates the transition from non metalic to metallic behaviour with
increasing atomic number?

(1) Be,Mg,Ca,Sr (2) N,P,As,Sb (3) F,CBrl
(4) Fe, Ru, Os, Hs (5) Sc,Ti,V,Cr

correctly represent this change?

down a group across a-period from left to right
(1)  increase increase
~(2) increase decrease
(3)  decrease increase
(4)  decrease decrease
(5) increase no change



5. Consider the statements below.

The correct statement/s out of (a),(b), (c) is/are
| (1) (a) only (2) (b) only (3) (c) only (4) (a) and (b) only (5) (a) and (c) only
6. Which of the following is correct regarding the reaction below?
HySe(g) + 4 OFy(g) — SeFe(g) + 2HF () +40,(g)

(1) The oxidation number of O does not change.

(2) The oxidation number of H changes from -1 to + 1
(3) The oxidation number of H changes from +1 to — 1
(4) Ttisa disproportionation reaction for F

(5) The oxidation number of Se changes from - 2 to + 6

7. Ofthe following compounds, the one with the lowest boiling point is

(1) NH; (2) PH, (3) AsH; (4) SbH; (5) BiH,

8. The rock-salt (NaCl type) structure and some statements related to it are given below.

(a) The unit cell containg 4 Na'and 4 CI” (b) Radius ratio is between 0.414 and 0.732
(¢) It is body centred cubic (bce) type (d) It is 4:4 coordinated

The correct 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



9. In the unit cell of ZnS (zinc blend) given below, the coordination numbers of Zn?*
number of Zn** and S%" in the unit cell respectively are

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

10. Which of the following statement/s is/are true about PCls molecule?

(2) It obeys the octet rule (b) It has trigonal bipyramidal geometry
(¢) Its central atom is sp’d hybridized (d) CI-P-CI bond angle is 120°

The correct 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

11. Which of the following statement(s) about N, molecule is true?

(a) Its bond order is 3 (b) It is diamagnetic
(¢) It is isoelectronic with CO (d) Bond strength is weaker in N; thanin N,",

The correct 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

12. The statement(s) that best describe(s) the dioxygen (O,) molecule is/are
(2) The molecular orbital electron configuration of O, is (

2_ 2 2 2_ 2_ 9 1_ 1
O1s” O1s™ oy oo™ O2pz Topx = Topy 7132px* = 752py*
(b) It is isoelectronic with NO.

() It is diamagnetic. (d) Its bond length is longer than that of 0,".
The correct 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 (¢) only : |

13. The molecules that show non- zero dipole moment are
(@) BF;  (b) CO, (c) CO (d) NF3



The correct 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.The reactive species formed when CHCl; reacted with EtO™ K is:

- @ . 3) . @ cl ) cl

+1 _1

Cc C
a- el cI” e clI” e ci” el c~ el
15.Which of the following statement is incorrect?

(1) Water can be considered as an acid according to Lewis theory.

(2) Water can be considered as an acid according to the Brensted-Lowry theory
(3) Water can be considered as a base according to the Lewis theory

(4) Water can be considered as a base according to the Bronsted-Lowry theory
(5) Water is a stronger acid than ammonia.

16.What is the IUPAC name of the following compound?

G ot
CH;CHCHZCH=CHCHCHCH;8
CH,CH;

(1) 2,7-dimethyl-6-ethyl-4-octene

(2) 6-ethyl-2,7-dimenthyl-4-octane

(3) 3-ethyl-2,7-dimethyl-4-octene

(4) 2,7-dimethyl-3-ethyl-4-octene

(5) 3-(1-methylethyl)-7-methyl-4-octene

17.Which statement is correct with respect to the following conformations, A and B of

methylcyclohexane.
CHs
SY 6 i1 G: 1fC7H32
3 2 4
) 5

® °

(1) Conformation A is unstable therefore it does not exist.

(2) Conformations B is more stable therefore it does not converted to A.

(3) Conformation B is unstable because the methyl group shows 1,2- interactions with the
axial H atoms at C-2 and C-6.



(4) Conformation A is unstable because the methyl group shows 1,3- interactions with the
axial H atoms at C-3 and C-5.

(5) Conformation A is unstable because the methyl group shows 1,2-interactions with the
axial H atoms at C-2, C4 and C-6.

18.Consider the reaction of following two compounds C and D with the same solution of sodium
ethoxide (EtO™Na") in EtOH.

CH3CH2CH28I' CH3CD2CHzBr
(C) (D)

(1) C undergoes E2 type elimination while D undergoes E1 type elimination.

(2) Both reactions occur at the same rate because they are E2 elimination reactions.
(3) Both reactions occur at the same rate because they are E1 elimination reactions.
(4) Both undergo E1 elimination but the reaction with D is slower than that of C.
(5) Both undergo E2 elimination but the reaction with D is slower than that of C.

19. For an isothermal expansion of an ideal gas,

@G0 o) ©G),

The correct expression/s is/are,
(1) (@) and (b) (2) (a) and (¢) (B)(b)and (c) (4) (a)only (5)all (a), (b)and (c)

20. Which of the following group consist of parameters which are entirely extensive
thermodynamic properties?

(1) P,HT, U @)UV,GT @)GHS,C, *) CmS,HG (5HV,P,G
21. A Joule —Thomson expansion can be best described as, ‘

(a) an adiabatic process (b) a liquefaction process (c) an isoenthalpic process

The correct statement/s is/are,

(1)@only  (2)(@and(c) (3)(b)and(c) (4) (b)only  (5) (c)only
22. Which of the following equation cannot be used for a reversible, adiabatic transformation of

an ideal gas? '

(1) TV '=constant  (2) AU=nC,, AT (3) PV = constant

(4) PV = %nmC_ (5) PV =nRT



23. Under what conditions does the equation, AS = A?H applicable ?

(1) Isobaric (2) isochoric (3 ) isothermal
- (4) isothermal , reversible and isobaric (5) isothermal, reversible and isochoric
24. Consider the rate equation of an elementary reaction of the form A + B ------- >P.

The ST unit of its rate constant is,
(1) mol'dm?s"! (2) mol'm3s-! (3) s ! (4) molm? 5! (5) mol™ m® min!
25. Consider the following statements.

(a) Rate constant (k) for a first order reaction is given by (symbols used have their usual

. 1 a
meanings) k=-1n
t (a-x)
(b) Half life of a first order reaction [rate constant = 6.93 x 10 min™] is 10% minutes
(¢) Rate constant of a given reaction is expected to increase with increase in temperature

Of these statements,

(1) only (a) and (b) is correct (2) only (b) and (c) is corréct
(3) only (c) and (a) is correct (4) all of (a), (b) and (c) are correct
(5) none of (a), (b) and (c) is correct

26. In a chemically reversible cell

(a) both electrodes have to be chemically reversible.

(b)the spontaneous cell reaction is reversed when an opposing voltage is applied using an
external electric source. ~

(c) the cell reaction is always at equilibrium since it is reversible.

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 (a), (b), (c) is correct.

27. In general, the electrode potential of a Cu(s)l Cu’* (aq) electrode, at a particular

temperature and pressure, is the emf assigned to the reaction
Cu®*(aq) +H,(g) - Cu(s)+2H" (aq).

In this reaction, always, the

(a) activity of hydrogen ions is kept at unity.
(b) pressure of hydrogen gas is kept at 1 bar.
(¢) activity of copper ions is kept at unity.



28.

29.

30.

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

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

Consider the following statements about the electrochemical setup indicated in the figure to
the right. The two electrodes are of the same dimensions and equal lengths of them are
immersed in the solution. A and B are divalent metals. At room temperature the standard

electrode potentials of the reactions, A2* (aq)+2e” — A(s) and B*(aq)+2¢” — B(s) are

E} and EY, respectively. They have the relationship Ej < E{. Aand B undergo corrosion
when exposed to atmosphere. When switch K is

K
closed r - (0
Metal A [ Metal B
(a) electrons will flow from A to B through the
galvanometer. I T
(b) the solution close A becomes alkaline. .
(c) corrosion on B will get accelerated. &ftﬁ%x;;ﬂ"o"

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) Only (a).

Aluminium is quite corrosion resistant around pH=7 but ready corrodes in very alkaline
aqueous medium because

(1) high alkalinity removes the protective oxide film on the metal.

(2) in very alkaline medium the oxide film on the metal conducts electricity easily.

(3) in very alkaline medium the oxide film on the metal allows the passage of AI’* across
it easily. '

(4) the aqueous medium conducts electricity easily.

(5) of some other reason not mentioned in (1), 2), (3) or (4) above.

A possible cathodic reaction in corrosion in an aqueous medium with two different chemical
species X and Y is X(aq)+H,0+2¢™ —> Y(aq)+20H (aq).

Variation of emf of this reaction with pH, in a solution at 25°C , where ay =ay, is given by
(1) E=E"+0.828-0.059pH (2) E=E’-0.828—0.059pH.

(3) E=E"-0.059-0.059pH (4) E=E"-0.059pH

(5) E=E’+0.059-0.059pH



SECTION II

Answer all six questions

(a) The energy of an electron in a hydrogen atom (or any ionized atom with nuclear charge Z and
one electron remaining) is given by the equation,

ZZ
En= -Ry =

where # is the princ}g)le quantum number and Ry is the Rydberg constant,
(R,=2.179x10 J).

() Calculate the energy of an electron in a 2p orbital in an excited hydrogen atom.
(ii) Calculate the energy needed to promote the electron in a hydrogen atom from the 1s
orbital to the 2p orbital.

(iii) Calculate the frequency of light in the transition mentioned in (i1).

(iv) What electronic transition will generate the a- line in hydrogen Lyman series?

' +
(v) Calculate the ionization energy of a helium ion, He .

(50 marks)
(b) Write down the following: :
(i) Quantum numbers of the valence shell electron of a sodium atom.
(ii) Electron configuration of Fe ** ion in ground state.
(20 marks)

(¢) In one of the steps to recover gold in an industrial process iron(II) sulphate is added to a
solution of HAuCly. During the process AuCly” is converted to Au(s) and C1 .

(i) Write two balanced half-equations and the overall redox equation for the reaction that occurs when -
iron(1II) sulfate solution is added to a solution of HAuCl, .

(ii) If the solid used for the recovery of gold contains 2.50% gold by mass, how much of gold can
be attained from 75.0 kg of the solid? '

(iii) Calculate the volume of a 1.70 mol dm  F eSOy solution that is required to ensure complete
precipitation of gold from 75.0 kg of the solid after it is being converted to HAuCl,.
(molar mass of Au= 197; Fe = 56; Cl= 355;H=1;S=32)

(30 marks)



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

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

(20 marks)
(c)(i) Using the concept of hybridization, predlct the geometry of SF¢ and SF,.
(ii) Draw the resonance structures for SO3% and PO4>~
(30 marks)
(d)(i) Draw the molecular orbital energy diagram of Nj.
(ii) Calculate the bond order of Ny, CO and NO.
(30 marks)
3.(a) Define the term critical temperature (T.)
Why were H,, Oy, N; called as permanent gases?
(10 marks)

. 2
(b) Starting from the van der Waals equation of state (P + l;—?J(V - nb) = nRT, derive the

reduced equation of state (71’ + ;;2—)(34# - 1) = 80 ; identify the symbols, 7, ¢ and 6 in terms of

the relevant of mathematical expressions.

a 8a
= ——— where a, b are the van der Waals constants)

(V,=3nb; P, =——: 1T,
27b ~ 27Rb

(28 marks)

(c)(i) Write down the expression for Arhennious equation (the exponential form) and identify,
clearly, all the symbols in it.

(i) Transform this equation into a linear form (y = mx + ¢) and identify the gradient and the
intercept.

(20 marks)
(d) A certain reaction [A — B] is found to follow the differential rate law,

_di4]

i = k(A

10



(1) Is this an elementary reaction? Explain

(if) Given that the initial concentration of [A] is a and that of the concentration of the amount
reacted is x, derive the integrated form of the above equation.

(iii) Hence or otherwise, derive the expression for half life (ti).

(iv) If 25% of A (initial concentration = 10* mol m>) undergoes reaction in 30 minutes,
determine the rate constant, expressing the rate constant in SI units.

(42 marks)
4.Answer any FOUR (04) parts from (a) — (e)
(a) Following reaction was found to be taking place in two steps.
(CHz)s;C—Cl + OH ~ ——» (CH3)3C—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.
NHs, H,O, CH3(CH,),CH; .
Explain why hydrocarbons (hexane) can be used as a solvent for NH;™ but not water.
' ' (25 marks)

(c) (i) Draw eclipsed and staggeréd conformations using Newman projection formulae for
180° rotation of C1-C2 bond of propane starting from the following conformation.

Cl|_-{|3

A,

(ii) Draw a labeled energy diagram to show the energy variation associated with the
- above rotation.

(25 marks)
(d) () State whether each of the following alkenes show geometrical isomerism or not.
B =
CH3CH=CBr CH3C=CHCO,H CHCH,
(A) (B) (©)

11



(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.

@ 1Y)
Cl.  CHyBr OHG  CH,Br
/C:C\ /C:C\
BrH,C  H HO,C  CHCl,
(25 marks)
() Give the structures of the products P — T of the following reactions.
(I) (CH3CH20H)QCUL| + CH3?HCH28|’ —> P
CH, CH,
1. CHsl (excess) °
() CHyCHCHCH; ——————5% o _140°C
'\leZ 2. Agzo
ch.c=cy  NaNHalliq. NH g 1:C0 T
(I & -33°C 2. H*/H,0
(25 marks)

5. (a)(i) A system at state A with pressure Py and volume V| is subjected to an expansion
against an external pressure P,. A change of state (state B) resulted with volume V,
and pressure P,. Write down an expression for the work done on this ideal gas
System.

(ii) If the expansion referred to in () was carried out isothermally and reversibly ;, write
down the expression for the heat absorbed by this system.

(10 marks)
(b) Two moles of an ideal gas at 1 atm and 27 °C undergoes the cyclic processes as
follows;
(1) heat absorbed at constant volume until the pressure is doubled.
(ii) isothermal and reversible expansion till the pressure is 0.8 atm.
(iii) adiabatic compression till the initial stage is reached.
Calculate AU, q and w for each steps (1) and (ii) (hint : PV = nRT)
(50 marks)

12



(¢) (i) Calculate the heat of combustion of one mole of liquid benzene at constant volume

given  that the combustion of the same amount at constant pressure is -78.0 kJ at
25°C.
OR

(ii) Explain briefly why the Joule — Thomson expansion of hydrogen gas at room
temperature results in heating.

(20 marks)
(d) 1000 moles of water vapour are condensed to liquid water at 100 °C under standard

atmospheric pressure. The standard enthalpy change for the condensation process is —

40 x 10° T mol™. Calculate the change in entropy and Gibbs free energy for the
process.

(20 marks)

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

Alz,z VT
AG=-nFE, log(y.)=-AlZ.Z VT, IZO'SXZJ.:CJZ?, log(v,)=- 1l+aBJlf

o RT
E=E nFln(Q)

Data: F=96500Cmol”', R=8.314 JK 'mol™,
at 25°C A =0.509 dm*? mo] 2

Answer any TWO (02) parts out of (a), (b) and (c).

(@) A cell diagram for the cell constructed by a student is shown below.
X(s)l X*(aq)(c,, =0.01moldm )” Y™ (ag)(c,, =0.02 mol dm™)[Y(s)

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

(1) Briefly describe how you would construct the cell represented by the above cell
diagram (in the laboratory).

13



(i1) Identify the positive terminal of the above mentioned cell. Briefly explain your
answer.

(1ii) Write down the cell reaction that occurs in the cell mentioned above when it is used
to light a small lamp.

(50 marks)

(b) A student dissolved 0.1 mol of Al(NO,), in water in a one liter volumetric flask. Then

3
he added more water into it so that the total volume of the solution is one liter at 25°C .

(i)  Write down the relationship between the molar concentration of an ionic species
and its activity in a solution and identify all the parameters in it.

(i) Calculate the ionic strength of the above mentioned solution.

(iii) Calculate the activity coefficients of AI’*(aq) and NOj(aq) in the above mentioned
solution using the Debye-Huckel limiting law.

(iv)Calculate the mean activity coefficient of AI(NO3 )3 in the above mentioned solution

using the Debye-Huckel limiting law.
(50 marks)

(c) A student was given four identical fuel cells. The emf of each fuel <
cell was 1.17 V. He prepared two batteries by connecting two of the IH—

Galvanic cells in series (call it battery X) and connecting the

remaining two in parallel, (call it battery Y) as shown in the figure. l‘
X and Y were used, separately, in running two different motors. Y l;

Both motors drew the same electric current of 2.0 A . The fuel cell

reaction was 4P(g)+30,(g) —— 2Q(g)+6H,0. Here, P and

Q represent the molecular formulas of the fuel and one of the products, respectively. The
charge number of the fuel cell reaction is 12.

(1) Calculate the electrical power generated by X and Y, respectively, in running the
motors. State any assumption/s you make.

(ii) Calculate the rate of consumption of P(g), in mols™, in each of the fuel cells in X
and Y.

(50 marks)
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QpPALIUGHSILLTS sevaiuler o LGWTSEWD I@IoSHESEUUL BTN

uflenguienr BuTgl MaWLGESS OHTmBLABMET 2 _RIBEHLT MausbHHLLS DIIDSSBSILL

ILLAGl. 6leBou, SiGemen Bmisd uTHETUUTET GLHHD NeUBSaLD.

auruy wrfledl R) = 8.314JK "mol™*
6.022 x 10** mol !
96,500 C mol ™'
6.63x10 *Js
3x10%ms™?!

SieuaETsCym wrplell (L)

Faraday constant (F)
Wenmaidlesr wmrled (h)
@aflufler Geusd (C)

Blwioest euafoewiL 6y SYp&BED = 10° Pa (N m™)
@wsdrer Healey =9.1x 107" kg
@i Guaduller wr@ed =1.097x 10" m™'

ugd I - ueBsiey elermbasei
(Funfls: Qeuuiu@G Gprw @@ (01) wenligHuims)

@aGaur alamalp@ 1Wes Hmsswrea elmLulmears QFflaCauig el gzmefled afluwimer
stewt 1681 ‘X’ erenill Usiemoui(pes.

yetemeuiGeusm@ Guenmalsneis (QueaTdled Sisoev) UTaNSSLD.

@aEmIBE GuoulL olenLseends Qareviheen elenm &H(HSHHDOBBHSSULLIDTL LTSI
allenLuflemenr orpumieigruisn (peamenw elenLulmen (WHOTE SiPlssan / Qeaully ellejb.

o _10g1 eflewLullener yetemigui. Gevdass Faligemen eushywl GeuemiLmid. gGQemefled,
HAmsausnEl urtaléssuupy wrdfl oFaelamsd (Template) SiFmen SIENLUITENEBIST 6w

(pRuimTg|.



01.

02.

03.

04.

05.

06.

@ HrewiLed 2 Geomsid 1522s22p63s23p64523d6 eIitd @RVSATST MBlemevuwleniolienuids
QaTampeiengl. Smy Hemeulsd @F@mLUl +3 Sweald aHsmean CamQuITGSILILTS

s AraiEet SHTeRILLIGLD.

(1 o ) 2 3 3 4 6 () 3

e Qs QLavisela a505TGE FTHHOTABE060?

() n=2,I=1,m=+1,ms=-" (2) n=3,1=2, m=+1, ms=+%
3) n=4,1=4,m=-1,ms=+% 4) n=51=2, m= 2, ms=-%
(5) n=3,1=1,m=+1, ms=+7

eteumauaoupmiel 61E0BTGSH Siami etemt iFsMuLen HGeomas BLHMSWBHEH 2 Ceons
BLEH®S LIHNSMSF Apiurss ST (HETmSI? |

(1) Be,Mg,Ca,Sr (2) N,P,As,Sb (3) F,CBr.

(4) Fe,Ru, Os, Hs (5) Sc,Ti,V,Cr

a1 adiSsMmLWTIg, Sl aflGuud SLaTssmbINGS GDISSHTEAD DTDIEETDE].
@wrHpsms araimaaTapmst o5 HnpsSswrsl HySuslsaaing.

sl LGP anfiGu BLIAGES auwns DaTHBISHNGS GNISCS
(1) ofslsg ENESE A 35T
2 oFsfaw (&M DEUENLUILD
3) GMDEUMLULD : o afléEw
4) GmDeuLU|LD (&M DEUHLUJLD
6 oFsfleg LOTHDLOENLWITHI

&Cp HIULLB6TEN FapiNISHM6NS SH(HHISH.

(a) @esdren @eafleamed 2 aurliuGh GsHiw GBT ghmid UWeTU® SO gOOW DGLD.

(b) BOHMUF G 2 6N QeusHTar LTSS Fagui GaTen eugauDTe Gupuyly Sl
DHBID-

(c) Sigml geflen Gambgaisar wrHfluymelsd sG] CrBrmm HalGeursrdled

udssiul (hé ST

(a), (b), (c) T@ID FaPUIGHEHET S(HSHSLOME gadml / FaDMISHEIT -
() (wrsdyw (2) (b)wrsdywd (3) (c) rsAyLd
@) (@) wb (b) yd wrsPyd  (5) (2) Wb (¢) wbd TSI

Aeitoumid STHsn UDPUl SpaUHEISTUDDIST 615 Hmssonans?
H,Se(g) + 40.Fx(g) — SeF(g) + 2HF(g) +40x(g)

(D O aflengy U AGWDHD etewt TDATELEM6V.

2) H afleng U &Gwdp etewi -1 — + 1 S48 LTSS

3) H et @U&Gwpp stewt +1 — — 1 o4& wImEEma)

@) @g @f F @pstar @oaufd alerys SHTHEs0TEL0D.

) Se @ang QLAGUDHD s -2 — + 6 D& ISRV



07.

08.

09.

10.

Ueteupd Caremsusefled Was@Gmphs QardBlmeoujmLw GaiTene.
(1) NH; (2) PH, (3) AsH; (4) SbH; (5) BiH;

urenpuifengid (NaCl euens) Sig1 G@TLIUTET SappissEbd &6 SHFUUL (heTere.

@ Na+

(a) 9Gs @b 4 Na” wpgid 4 Cl™ ersiucupenpsd QamemiheTengi.
(b) apemy aldsw 0.414 Goew 0.732 @DGLH @emLUULL G

(c) ®@a @ body centred cubic (bcc) euens

(d) 85144 rze0 Qenemilionus QBT .

Hmssomer alenL,
(1) (a) , (b) wrsHgD (2) (b), (c) wrgdyd  (3) (¢) , (d) wrsHyd
(4) (d) , (a) wrsFyd (5) (a), (b) , (c) gD

&6 gyuul Geiten ZnS (zinc blend) @engl SivGE HSHE0 Zn* @engib S* @I FHe0

CTENIHGT DSFHIL T DIFHe0 STEILILIHLD Zn**, ¥ oweasals aaiaisms wannGu
c

(1) 6,4,6,6 (2)4,6,4,6 (3)4,4,6,6 (4)4,4,4,4 (5)6,4,6,4
Wesreumpeuseupmisit PCls epeodoam Lpiiul 2 ewienownel Sapm / Sapibser agl / eTemeu?

(a) @a siLLs aldsambdaing

(b) @smimLw Casdly i (PHCHTEN B FaldDLSLD
(c) Ba@mimLUw oWl DigDI sp’d sOUUTESSMS 2 LIS
(d) CI-P-Cl Uemewiiiys Gememnd 120°

HmSHLomen an,r_i)@es&,ai
(1) (a), (b) wrgHyd (2) (b), (c) wrgAyID (3) (c) , (d) wTSSHyD
@ (d)ub (a) wTSATD (5) (a), (b) upd (¢) BBy



11.

12.

13.

14.

N, epevdaam upfiw UeTaumd gapul /| FapOIGHHEH6T 616 2 euIenLoWITeIg|?

(a) @zeir Uemewili] sufleng 3

(b) @a SUFETHSALIELmL UG

©)@s CO o _Lat g0 Bevgdyanls@iug

(d) Iememriiy euellenio N,” @euid uniiés N, @afled GemDeaun@L.

HmHsoner alenL,

(D) (@) wd (b) wrggyd 2) (b) upd () wrsFyd
(3) (©) upd (d) wrggyd (4) (d) b (a) wrESd
(5) (), (b) uyb (¢) wrsLyid

Bmeeur dgear (0,) apeussamieiensn Ueaioumd sibsan / Fapnbsen WeFHApluuns
eluflsdeima / eflufsderment.

(@ O, gzl wesempn @Uihped Qesdyean Blensouwtenioli
01s2 015*2 0252 st*z Gzpz2 71?2px2 = anyz 71isz*l = n2py*‘

(b) @51 NO 2 _Lai g0 @evsHTas@hug.

(©) Ba SUIETHS @Ol mLWF

(d) 0, @ad uTiss @s@dLW oy BTD Salguig

Hmobsomen . alenL,

(1) (@) ww (b) wrgHyd (2) (b) wpd (c) wrsHyd
(3) () wd (d) wrgHyd 4 (d) upd (a) wrsHyd
(5) (a), (b) upbd (c) T&HID>

Aetaumeusieupmisii LFAWLILEITSH BHIPMaMSHDEIHMETE STLBHD (POSIMI,
(a) BF; (b) CO, (c) CO (d) NF;

Hmssoner alenL,

(1) (a) wb (b) wrgyd 2) (b) uyd (c) wrgHd
(3) (c) upb (d) wrgdyd @) (d)wd (a) wrsHyd
(5) (@), (b) upd (c) wrsHyid |

CHCl; eyeg EtO" K’ 2_Lait gré&suwpnp Guigl o Ghaunssiu®d STesupuid gam,
) .- @ . 3) . @ G 5) cl
Co -
a i a” cl” "l a-%¢ a- %l




15.

16.

17.

18.

eiioupld Snppibsenst 615 HHSSODDSI?

(1) rulflal Gataimnsliug BT @B ADOWLTES SHHSUUL (PIQuiD.

(2) Wreieoym Geonflufesr Gameiienasluy BT @M SUO6VTHS SIHSUILL Wpiguytb.
(3) rulflear Qareienaliug BT @ PELTHS SHSILUL (IPIQUILD.

(4) Uyeteogm Ceonfluflest Qameiienalig BT @ CLPEUDTHS SHSILL (LPIQUJD.
(5) BT oGwreflureled UTTES TR (G

Beteumd Caiemeuulenr IUPAC Quuif® wirg?

G ¢
CHCHCH,CH=CHCHCHCH;
CH,CH3
(1) 2,7-dimethyl-6-ethyl-4-octene (2) 6-ethyl-2,7-dimenthyl-4-octane
(2) 3-ethyl-2,7-dimethyl-4-octene (4) 2,7-dimethyl-3-ethyl-4-octene
(3) 3-(1-methylethyl)-7-methyl-4-octene

Benged maFsCambadsGaaiar anfuymaumser A , B @Mhds Uaiaumd Fapniboensn 6g
HoSs0TES?
CHs
2 4
) G

(1) swpduymend A 2_pIFwHngl, Sp5Gal, STEOILILLIOTL LT
(2) swHdumend B 2_gpidanguigl. 9556n @ SDAujmeud Awrs WTDDOMLWITSH.
(3) awndumend B 2_pifuppngl. gOaaisd, Wmsed galLreng C-2,C-6 @aieion oFasSMu H

SIENIHBEHLAT 1,2 GenL SHTHBEIHMETES STL(HLD.
(4) sppAuymeud A wneng 2 mIFuppsl. gOmelsd, Wz sl Lraigl, C-3, C-5@eeten H

SIEIGSEHLA 1,3 QenL SHTHBBISMENE ST (HLD

(5) appduymeud A wreng o mIFwHDE. gGearalsy, WBemgsd daltb C-2, C4, C-6. Govisiton H

SIEDIGHEHLA 1,2 QoL HSHToHHEIHMENS STL(HLD.

C,Demud @Quenip Coiemauseiagid egGammelaeion Camguid a560HTLm& (H BEOIFE
(EtON2") @@Ll SMHH5HmSH HHSHIb.

CH3CH,CH,Br CH,CD,CH,Br
(€) (D)
(1) C wreng E2 désn sré6ssdnerubn oi6sGauemsn, D wraig El Béem
STHEHHHDGLLGLD.

Q) Quewi(h sSTHEEHEEBEHD 0 aiesH0 HmLGUNID. ghmeaisd, sima E2 Basmn
ST HBEIHEMTGLD.

(3) @yaHih STEEESEHD 0 iHSH0 HOLOUYID. gOmeas, oma El Bésn
ST HBBISHENTGLD.

4) @yewi Caienausend El Bésph s1665HMGIUGD Speime, D wjLemer Siosorens) C
Wlendeptd UTTHS GLOGIUTETSHTEGLD.

(5) @yenih Gaiemeumend E2 Béan s1é6ssHD@&GLuBD. gpame, D uj e sréswrag C
ulearHauid UMThs GLDGIEUTETST(ELD.



19.

20.

21.

22.

23.

24.

25.

@eol A aurw@eureiimlent Fweautiu efflelnsrear Caramel,

a a a
W @0 e @),
Hmsswrear Careneu /| Gomeneussl
(1) (a) wpd (b) wd (2) (@) b (¢) upd (3) (b) wpd (¢) upd
(4) (a) wrgdn (5) sm60 BBHMTEMEUBETHLD

Ueiteupeuseupmien srégal Ld ppfieid elfleurenr Qeauliuellwss SweOLSmen 2 Ll

gnyroreamend QST (BaTengl.
() P,H,T, U @)U, V,G,T @3)GHS,C, 4 CmS,H,G (5)H,V,P,G

Aeieumpd emeamed ULeo-Gambgsn alfiGeurany Wasdpiurs efuflbsiur (pgud?
(a) @7 GFmedsvevm GFwieI(LEND

(b) @t Fryeauwrssed QFWILPHMD

(c) @ FWwWGelUaTEEMME CFWRTI(LPHD

HmHHOTET ol / SaDmIsBe
(1) (@uwrsdpd  (2) (a) wd (¢) wd (3) (b) wyd (¢) upd
4) d)orsdnd  (5) (¢) wrsHyd

@eol A eurwGeursiilent Wemd Gapellsbeor WTHNGLTEHNING isau@®BD a&saTE
LWSIUGSS (LPIguwITgl? ’

(1) TVY~1= constant (2) AU=nC,,, AT (3) PVY = constant

(4) PV = znmC (5) PV =nRT

AS =% sigitd Foetun( apBubsmeatuier S HFGwrdlsseomd?

(1) 810 SIWYEHHHSH0 (2) 510 sevsu6TATED (3) g0 Geulugge0

(4) 510 Qeuliu, 5EHD, FIO JWPEHBHH60 (5) 810 Qeuli, SEHLD, Fio HaeUeTATNED

el / apovasdneflu srésnw A+ B ------- > P gaiflel 6ia5m5E HHSIS.
@s@mimLw 6is wrhelulang SI s,
(1) mol™ dm?*s™' (2 mol'm®s”! 3) s (4) mol m? s (5) mol'm’ min” '

Nsteu@pld FapdIbHenensd &HSHIS.
(a) wsord aflmss sTéssdnstar o wred (k) daeu@oros SFUUGERTOSI.
(LuSTUESSIUL L GPuiGsaT SieupPiD@ il eupentowime &BHSSHIHHMmeTE QHTEHeTeTe)

(b) wpseomd auflensd HTHSGLIGIET DD Gurrg)eqé,asrra)u'a [efsompied = 6.93 x 107 min™']
10° Budl_misseit

(c) sy L srésQwrEda g wrhedwimerg, Geulu Bemev siFafliyLer siHsifle @6
eTATUMTSSBLILBGE TSI



26.

27.

28.

(a)

(b)
(c)

@ &FNMISHEH6T H(HSHSLOTETENE,

(1) (a) wid (b) wjd  TSHYID> (2) (b) upp (c) wyd THATLD
(3) (¢) wb (2) wd ASHD (4) (a), (b), (c) smevgID

(5) (a), (b), (¢) 1]

@parwen fHUTE EHD HHeET6T &60QILOT ST Hl6D

(a) @rewi(p e aunuiseEpd @ysTwen FHuTs BeHd HEHeeTeNSTHS SHrewiuL. Gouemi(BLD.

(b) Geuedl &1 (B0 @aiflam e edymen Geureom / SsSsd NyGurdssiuGw Curs
SIS BOSSTESD aFTHHmauled HenLQUDILD.

(c) swssTas0TaE AUOUIWSILD Foalmeoulsd STemL[BL. gOealed BH T BEHD

SHBE6IT6N  H6VLD.

HHSHHOTN  FaHDIGSEN,
(1) (a) b (b) wi> wrsHyd  (2) (a) wyd () wip wrgdy>  (3) (b) wd (¢) b wTSSHTD
(4) (a), (b), (c) FmevEND (5) GupednicL sl s (1), (2), (3), (4) agiod HmHSSOTEIHE06.

QurgleuTs Cu(s)lCu“(aq) WeiteurQuiTeiilelt leSTeumTUl SIUDSSLOTEHI, GHHs Geuliu
Beneoulauid, S(WPHESHVID SPaIBD STESSHNGHS GhssiulL 0.8 almewm@L.
Cu®*(aq) + H, (g) = Cu(s)+2H"(aq).

B5aTHHHHM FLGUTIDSID,

(a) marsaiar OsTADUTE TN s @abEHILGL.

(b) marFaiar S(pssD @k bar B @aubsILGL.

(c) QFby SweEsia OHTHOUTH QTN b meUbHSBILBLD.

Guogieiensupmisit HHSSIOTEN FaHDISEH6T
(1) (a) wid (b) wp wrsHyH  (2) (@) wid () upp wrsPy>  (3) (b) wd (¢) Wb wTBHID
(4) (a), (b), (c) smevmID (5) GupeiiiL almsei (1), (2), (3), (4) agod H(HSHSOTHHE06V.

QuevlILGSLD ST LU [GeiTen WeiiellyFTulens Sevld urj),rf)lﬁu Heitoumd FapOIbEmens HHSHIS.
soyFeisd SubbssiLLBaten A, B ergid @reuiH W6 eUTUISEHLD FLOGHTEI A
LRDTENEIBEN6TD SENEIGMEMULLD 2 _MLWME. SISSHILT, S UDIEUETODLUING. DD
Qeautin Memeoulled AZ*(aq)+2e” —> A(s) SibsiLen B**(aq) +2e~ — B(s) eigud
FrésmsME Ol SWSSEISET (PpampEU E%, E% SLGLD. Dienel Eg < E% GTEMILD
QsTLiTomus QasmeiBeisne. A, B eraiier aefé@s GeTLTuruimasamaulsd

sImUINYEsSMGEGLUGHapar. opafl K epL UGy Gungl,

K

~©n

seoauGam wrefulgmte @osdyasear A ulelGhE! Metal A

Metal B
B @meaLms UTujD.

A Whe smpsTowuls ETaIiuGL SHMmIFD STJLOMGLD.

ufedr 15gTe 19g&E5H60 GeuslomesLULBLD.
B 5 oo 1955 d CB K,SO, solution
with oxygen




29.

M

)

(€))

)
&)

30.

(), (b), (¢) ercLeuDIsT HHSHBOTE Fa DD | SampmIsHeT
(1) (2) wd (b) w> wrpdyd  (2) (2) wid () Wb wrBEFD>  (3) (b) wpd (€) upd rgFyid
4) (a), (b), (c) saeozID (5) (a) wraHyd

oeiemenaurs pH=7 @0 Al gipilgsss@LuL OILLIZ. SLITE0 SN BT 2o SSHHe0

@o@elsd sIBITRSsNIGBGLUGL. gosaeais,

o Goorssdear 6N UTESTUILITE @Uand B ULeoSHenar 2 Wi &MY SHBM6t

SIBONISH TSI

Weayb STIOTE 2m SHH0 2 Georsd WBHTET Ll (Bl ULOD QeGaTs 1leiTement s
BLGHFHILD.

Head &1y 26 sHH60 A13+<9IUJ651&5@$$H6N o GonasdnNGs GNSECHWITET UTmSHmUl
PULMF._(HL ULVD DIOHSEDS!.

BToEmIFQILED G@aTs WEmas SLSSID

(1), (2), 3), (4) @ev @AM (15 Ceuml &STFEHILD.

@remi GaupulL X, Y eigid @yFTwend Sanismens Qamewmi BrHHmIFe) 260 HHH60
gImITgs5s6le FrsHuwner sCHTL(HS SToHHLD LNesTou(HLOT):

X(aq)+H,0+2e¢” — Y(aq) +20H (aq).

25°C uied smpsaier @satassda emf @aig pH 2 Lama wipms (@EE ay =ay)
Wetteupeuaoumme 615 SHEAGNSHI? (BRG ayx =ay)

(1) E=E®+0.828-0.059pH (2) E=E"-0.828-0.059pH..
(3) E=E’-0.059-0.059pH (4) E=E’-0.059pH
(5) E=E"+0.059-0.059pH ‘



ugd 11
Fae0 ol (06) elemesEpEG almLwellsEs.

01. (2) maysa semielgieion @iy gl (Siveg Z asigid gSmSUD @b
@evsHrmen BHLUTES QaTERIL ebSuTH Swelle) sbdl USaumL FOSTLITLIQETTE
SrUUL Herengl.

-18
@riE n Iystes s6HF Qs OLam. SiHsier, Ry @ Guisda wrdled (R, =2.179x10 ).

() sErLIu’L nsyea smneanams 2p @unnels o s @eusdlgar @eidles
FoHmWs HewlldEHs.

(ii) mayes sgmGarads s guppeisisisn Besdrmer 2p @UDDEING JIGLEUSDESS
Gamauuirer FoHHemwd SemilsEs.

(iil) uad (i) @ GPuILiu L sremiLeled gefuial HTOaIETOmNS SHaloEs.

(iv) mayes o BHnwrameulsision @ensowear GHTLA6D o- GHTLIgeme o HauTa@GL
BosHyet HTEUIL6D WTgH?

W) He+, gD Suefesl SileTEEN FoHns HNHES.
(50 yeirerilsmeir)

(b) VsumeuaTUDEND 6TULDGIS.
(i) Gamound SEIGeuTEIe augieuse) LB @evsdralas soHs GFTGLeamiss.

(i) sy Blemsoulavieiren Fe > oweflesi @evsdlyent Mlansoweniotic].
(20 yeiieflasei)

(c) Guresienes o CuUSHETE MmBHOSTHN Gaweipampuisd @y (1) sHGupBlene
HAUuCL seopseliings GaissiuGeag Lpwampnseis gamrew. @FCswsiwpampuisr Gurg
AuCly apeg Au(s) opaayd Cl~ opsad wrdOULGERDSI.

(i) HAuCl;, sersedger @wmwy (1) seoCupm CaiésiuGy Gurgl bent Gumid
STESSADETE FOUILGSHHL QB MFF FOSUTHEMETULLD JIHHIL ST GOTSHS
SMPCOMHMI FOSTUTLENLUD 6T11DSIS.

(ii) Quresienan el QuuieugHeETar QFweienPuie) LWETLGSSHW FHeIDLOTEISI,
demieyiiuy 2.50% Quraienens Garesigmpa@oruis 75.0 kg fetiosSlellpha eeususeay
Guresr QupLiLLeomLd?

(iii) 75.0 kg HemnogHemen HAUCl, somygeors wrppiulL teiy SifHedlphg Gureiene
whpres efpugeurss 1.70 mol dm 2 QemeyemLw FeSO, smyaeles Gpenauurer
HTEUGTENEUS HevellEhEH 5.

(577 SemisHesia) Au= 197; Fe = 56; Cl= 35.5; H=1; 5=32)
(30 yeiteiasei)



02. (a) LizN(s) o_meureugmaren Gurmiet guUT FoHaIHHMmEST U] H.
(20 yeiteflaseir)
(b) CHCl3, CCl; opdwi @aiGaun cpevddamieigid Nenenlilbaefller (penana|ssilen Hengenuiuid
SBFILa G BmuameainsAnaisamenn (gaid SeUTa)) owysSH e &rl (6.
(20 yeitefaseir)

(c) (i) SFs, SF, sissiuaieupilesi CasHysanis augaughamd SeUUTHE CBT6TemsemulLl

LWSTUGSSH 1HT6FnmIs.
(i) SOs* and PO, ewusmauppihaTet uflayd &L LNWDLILIEGSENST 66N,

(30 yeiefiaer)
@3H) N, @oigl wevdsapn @UDDE F&HF UMIULGMS UM H.
(i) N, CO, NO aissiussmeupmilest Lenewitiy ecuflensenuids w6l @ .
(30 yeneisei)
03. () @wud Gl Beweo (To) aranid UHSHHENET UMTUINISE .
H,, 05, N, elaiiuest gl BIhsT euTu|bhdel 6167 Dienip&aLitbaaimen?
(10 yeiteiaei)

2
a

(b) aubsTauTeNs Henevdawaun(, (P +n72—](V—nb) =nRT @edmbgs OTLEIE, SH(HBSEWL

Blenevd FOGTUTH (ﬂ' +—¢%)(3¢ - 1) =80 ; @ewentt Qumis. 7T, ¢ , O sTud GPuIGHM6N

salHs: CoTenaumeme FTTUTERT USHBIEH6ND SIEHLUITEE BT 6wldb.

(V,=3nb; P, = a2 ; T, = 8a
27b 27Rb

@EiG a, b eiLes mrj;g,r’rmrré&sﬁl wrmHledaeit)

(28 yeleiaei)
(c) (i) epeiwde soauT hETar GoTamsaumu (DiBSGHS GM augald) awd SiFaeien
Fae0 GOUWIGSmEMUL QFHeMeuTs SIDLWTENID SIS,
(i) @Fswaurt oL CrIGHT.H eugeuwnrs (Y =mx + ) orHyl SSSILE LSS meneud
Geul_BliyeTefenwild SIenLWITETRIGST RIS,
(20 ysirefaset)
d) g GBNSs sTHEw [A—> B] Uaieup aumauil (G olp alfdsamow BLESSIDEI,

_dlA] _ g
y = k[A]

t

(i) B8 @ el PBHSTHHLT? a6 Es.
(ii) [A] @eg opybus Qaley a sieayd, GBI STHHOMLHS el Gaple) X sTaaLD

SyiU BHeitengl. GuoOSIULLL FwaUT e QeTamaUT (B algeuSmSL QUIIS.
(iil) @PHe\mBE SmFauTpas sTevGMSH (1) QUDIS.
(iv) A Weng 25% opengl (pJbu GQapley = 10* mol m™) 30 B miselled STESSHDE

o ru@wruisr afs wrfalomws Siorelss SI swwGsailed CaeliuGssis.

(42 yeiefilsei)
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00050

04. (a)—(e) WBBE gsTaug BraEIG (04) LGHEESS alomL weldEs.
(a) Ueud Fweur® @rewid ugssfled BMLOUDS SHTeHILLLL G
(CH3);C—Cl + OH —_— (CH3)sC-OH + CI”
(i) @ssTessHaemnw QUTBPEDEW 61DSIS.
(i) @ssTessIDsTaE PHDTHE GNSHILLL F&H UMTULSMS DTS
(25 yeirefaeir)
(b) (i) Vseum> Goimausmer Siupplan siflsdnat osflaew afmsulls PUERIGUGSSIS.
NHj, H,O, CH3(CH;)4,CH;
(iii) NH,™ @naren soyuureime msGrreruaisst ((asGsa) uwaiuGHs (U
SLETE0, BT LWRUGSHSUILUL (PQUITSHI. g 61601 aTlen s G b.
(25 yeitefser)
(c) (i) Veteumid spPALmBaSHOGHE CoTLmed LiGueiar C1-C2 Umemiiies 180°
sppduipasrer wempssiul L (eclipsed) efevddl (staggered) spmELdouUEIGBmET
Buyorelet emwE GoHHrmisamen LWUSUGSS cuemyd.

cug
A,
(ii) GoH@GOII L sppfuL et QaTLiuTe F65) WIMIMSMmUS ST HGASDETE GDlesiurL
FHH UMTULSMS CUENTS.
. (25 yeiefaerr)
(d)(i) Yesteu@BLD SINHEEIB6T (3&.,&_‘5@0&,@?];5 &Loug,ﬁu_u&,mg,é, ST (HLOT SI6VEVGHI  E606EMEOWIT

616018 Sn DI,

B g -
CH3CH=CBr CH3C=CHCO,H CHCH,

(A) (B) ‘ ()
(i) Cahn-Ingold-Prolog slg@eflesig @yl enLti Wenewtiiied @enewibg ol L miderlest (pSHEHD
aflmgemws srlly Haeumd @aiCard sndaiegid @rlaii Heneaminie

o _mHeusmlemu E Si60e0g Z opsd SHToraios.

(¢9) (I
Cl,  CHgBr OHC~ CHBr
C=C C=C,
] BrH,C H HO,C  CHCI,

(25 yeirerisii)

(e) desteumld HTsmIEeME P — T susngwimen olensmemefles UL eDLOUIL|SHEM6N  6UEN] .

()  (CH3CH,CH),Culi + CHaCHCH,Br ———> P
1 ]
CHg CHs

’ 1. CHsl (excess) °
()  CHyCH,CHCH; ———— = q M40, g
NH,  2A90

ch.C=CcH NaNHaflig. NHg s 1.CO, T
(1) = -33°C 2. H*/H,0

(25 yeiefaseir)
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05. (a) () P; spsasmaud V| seaeusimehd 2 Ll Hemed A ulgusien Gsm&GHGLTaED
Geueflwpsasd P ulipe edime elfielbeLubdapg. P, spsswd V), saisustab .
o _eLwgne OsT@gHular Hame wrmdEms (Benew B). @esiefleol i eurwgd QT @Huier

18g QeuuiulL GeusnmeoulmaTenr GCosTeneuenul 61(LDSIS.

(i) ) @60 @OUIL elfleureng FLOILSHID WEHD SHBOATENHTHOLLD
BuomOasTeeniulLTed, @HOsTGHIamsd 2 MehFiul L QaliusdHnere Coramnsuemiu
TSI

(10 yetreserr)
(b) 1 suefleni_ev SipassHaid 27 °Culgid BTawiH (pedser Geol w T GeuTeiy F&s)F

QFwa(pmDEEHHE Uersumormn o LuGalaimet:

(i) orprs saeuealed SipHHD QG WLEISTGWD 6uemy Geulud Lgﬂ@éﬂu@&ﬁlﬁlﬁ)@.

(i) o1apémd 0.8 QL. auemy FwQeulu, Wephd seeaysion alflelngl ubaaIms!.

(i) @pyibu BHemevenuwt SiemLUd ey BFmeleveom (penmuled SiLpssLILIBERTMS!.

(i), (i) stud  @euQeurm wguipates AU, g, w sigiusupenps samid@s. (hint : PV =nRT)
(50 yetrerilseir)
(c) (i) e saeustaled @ ced Hyeu Queidelen seem QaulubameHs SHenllds. T
SIWssHH0 BCsWeTauTet Hyeu Quaidels sSsem Qeulid 25°C ufled -78.0k eas
STUUL(HeTeng.
T 9160608
(i) ©1mm Ganiu Heneouled msyaa. sutweder epsd Qambgs alfle) GeulLGuwmpeienTed
eleneneuTdlINGl. 6681 61601F SH(HBHTH A6 H G .
(20 yeteriaseir)
(d) B euslemiLey SipssGHe 1000 apsvser Bif ol 100 °Culsd Bims @GBRIGHBDS.
@GEsn QFweaiwenpuiparer Bl @mﬂumsﬁ@mm wrpmd 40 x 10° J mol™.
@FQFweampuinsTe epHTl wrHpw, HUHST swrHar FoH WTHOW eIELMDMDE
F6UTED (& B.
(20 yelierilselr)

06. WeielyaTwearsdHed LWEUGHSSULGL oo Fosurdest Buws Gouibsefsd &6

STUUL (BeTerent.
Alzz V1
1+aBJT

AG =-nFE, log(y,)=-AlZ_Z NI, 1=05xY.¢;Z}, log(ys)=
]

RO
E=E’-—In(Q)

Data: F=96500Cmol!, R=8314 JK 'mol™,
at 25°C A =0.509 dm*? mol™?
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(a)

(b)

(©)

(a), (b), (©) qepId LUGHBEDHET JHTUSI Bm (02) uGHBEHHE elenLwelbs.

Lo ERTEUGETT(HEEITT 60 o HEUTSSIULL HOITEHDETE S0 UEDFULLD &6
L LU BTNl

X(s)l X*(aq) e, =0.01moldm™ )“ Y**(aq) e, =0.02 moldm™ )[ves)

X, Y eigiuen 2 Georsmisanm@d. GoGev GOILL 50 aeyu_sHomad GOoEELW BH6VSH
grassdneiu W.@.61 25°Culed —1.53V eem LOTERTEUETTE0  SIPIWICILIC LS.
(i) GuGev ggﬂuLL s auamyuLSHeTed TFHuedsAED He0dhHemet BT eTelleummI
o MHATHEGT (SpUleydnl SHeV) 6T S((HSHHTD aluflée.
(ii) GG GOIILL sevdda CBT (WameTenel SIEHLWITENE! SHresie. 2 g elenulenend
SHHEITS 6T EHS.
(iii) CupEOI L SevghdlemeLl LLSLUESS @f FPw Ve Gl @efys Qeuwiwd Gurg)
BEOLOUQILD BVSSHTHEEHMS 61D
(50 yeitefaseir)
25°C ulsd wrETGETT @GS g eSHpT Setaustah @Haeuigst 0.1 mol of Al(NO3)3

@mans smIHS, UL JB@IeT GLEOHGDTES B Ceies smIFels QLIHHs: SO

QW DT aHEGESIDIT6.

(i) owe gy QNG (peois Qeflalh@G SmIFele) SIHHBI QamADUTLHSED
@mLuleoren GaTLTML 611D DSBHIL 68 SHIETET FHEO FTIT  DTIIBED6TUID
SIEOLITENTBIST 65015.

(i) GuopsapiulL HePFFIET SiLied AIIOLMWLES HTNGS

(iii) Debye-Huckel & er60emeuiiLiBHHitd alfulenel LWSTLIGSE GomapiurL
&M Fedlavlelier APP*(aq), NO; (aq) erssiusumpilest QaTPHUTL (B GHMSEIBMETS SHeuldbe.

(iv) Debye-Huckel &t stedamsvliL(BaHSID aluienens LWSTLGSE GomapiiurL
BT FedlevleNem Al(NO3)3 @zl syTafl QBTADUTLBE GMBSMBE SMibS.

(50 yeiterfaseir)

remuGmTmaIEISE BIaiE @8y wrdlifluirer TAQUITHL.  HEVBISHET

syiLGEaer. @eiQeuTeuGeuT svsHargd 10.8.60 1.17 V. wmesmreuet X__|l_||__
@6l aNOUTHET HEVBIBEM6TSH QHIL JIHD, (uppfl X eT681s) .
swrpsgorsa Uppfl Y asis) seoauGert wrefld BHEVRISHEHL 63T

@eanbg @rewi® upphsmen UL GHe0 ST IQUIGUTE 2 (HeUT eI v

X, Y @eover GeueiGeuprall LwsiuGHE @remip GaugulL @wibHymiese

Ll Ler. @rewiG SUbSHmEISEHD 2.0 A sigmid @GruismeuTest

OSIGaITL L GHenD  61(HSHSH60T.

sflQuTmLsns srasd 4P(g)+30,(8) — 2Q(g)+6H,0.

@EiE P, Q eigiuen (wenpBuw erfluTsaT seosHEEID, almeTeysEheT @M
APEOSIDIIF G SHTBIBEN6NLI WyAusdsdeipe. erGUT@ST &0GHHT gom elewt 12.

() BupHrmsmeT GuibGauHls wepBw X , Y @emmsd 2 (heulésailiL 06T cusYIeN6S
Befles. o om0 GHOSTsTILBGL GSHTeUS smEHICHETT /| BHBICHTEHM6NE FnDid.
(i) X,Y @aGeaurm afGuIgmeT somsaiod P(g) Bag Bisie) eipsms mol s @ev

&eelldhe. (50 yeirefflseir)
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