8 @ 998 5308 emen®
_ oo dem ecotueBaind

Demede/gamonedt o0 D |08 Bem enOgO -3 B8 ®30®
oo Oreie - 2015/2016
CMU1220/CME3220- O Bemed 8B onEe

m@m-ecmosﬁ.

egmm - 2017 S59d 11 eSO - e=O. 09.30 - ©.8.12.30 5O

gecsrenns O6H) epeed -
° @@@géme@m@maé@qmﬁeﬁm@sﬁmm.
. 1emoe - DEDos g 30 65 cosdnd. (BbedGo mE® exeid.)
. 1]l emOn- COm e el mectnn. (BYedGo mER® SLd eemB)

o 1@@)6&@)11@@@@558@@&5@@8&5@8558@@@0@:,55&.
s PO D eI omm osige B 5500 &ED.
o 5E® cOnd B O o8B0 nond, 5O GO B emd gonBn SOBID o, |

aiooded] Gomd 6.023 x 102 mol ™

1

mroed Sowa(F) 96,500 C mol -t

i

Seis Sewxa(h) = 6.63x10 s
egimed gedoo (C) _30x108mst
aBen Oenige 8ase = 10° Pa (N m™)
gegtiepiann Snsid =9.1x107'kg
Z0ahsS Sooo =1.097x10" m™




00472
1 O cmom -Q@SO@DQ@QBO

;e ot 01 .

o GO0 cmOE DEOOH g6 30 B EPSOHE®.

-~

° FOQ SEHWO _86))63@ Soroe, BRmo w0 osW) a® oo oged gee em3d B oHoets X’

R DOS.

]2 [x 4 |5

e GO CHDOO RN 530 ocm (eeiogs eond) e Bm DOsie.

~

o gEHEDD BCnor e BHO Sd O8) Emey DO qrEed® IO aroded eEny eMEER.

0l. 20D oW

26 O» e £OBed 2+gomed @eREeDISD Somen dmed,

(1) 1s° 2s? 2p°3s° 3p°as’ 3d*

(2) 15> 2s* 2p° 35> 3p° 3d° 4s

(3) 1s? 252 2p° 35> 3p° 4s” 3d 6

(4) 1s? 252 2p°3s” 3p° 45’ 3d* 4p

(5) gom Bgnor (1), (2), 3), (48D eemEd.

02. o0 gepued)Sn ooODE O aeedEd 6P DHEE SHD ereds SRS 03P &?

(1) geExeDSn SAMOB (electron affinity)

(3) gectielin @O

(2) goedoon OESo.

(4) gow

(5) 0@ oBEdn mediond

03. endn gosMed g 3d @eErielimwes oem 50 o SO0 g RED® oxed

(1) n=3, I=1,
(2) n=3, 1=2,
(3) n=3, 1=2,
(4) n=2, 1=2,
(5) n=3, 1=0,

m= -2 to+2, s=+1/2
m=-2to+2, s=-1/2
m=1,s=+1/2

m= -2to+2, s=+1/2
m=-2to+2, s=+1/2

04. =0OWP 6¥dsShens) D aea® (modellogsm SO0 DESHE eniosie.
(1) omBos mmaded onEIn e coDEed Be) e Glw.
(2) oebmd mmaded HnE89n @O GOm®ed Gim aomes gewrismnd @5,
(3) Naeo@ged (Ode) LMD ©HDmD BENO 560 ecm et Mmmabon ) O .
(4) oo Dxne BERE Senr® evabos SODMDERS® et 60 (conceptual by nature.)
(5) cebmd om O mad eces® geEwelisn S0D0 witede 0.




05. onm EINedNDOSRS oEeim.

(a) Heo®ed n=380n=1 qodd® ) gegmedi® @-rns Lyman eFded MO Somn

@8,

(b) mBwen geededin enidn OiT® gresw @DB® (nodes), EreEsns 6E® DE 6D,

() (32)"’re cospue S mESBoEnd goE Do Goos So .
90 DOSS gnds HOOE dusde Oged

(1) (a) @M. (2) (a) @ (b) =@/m. (3) (a) @ (c) =&,
(4) (b) &® (c) =®. (5) (@) ,(b) @& (c) BwEe
06. CaF, 55 Sty cenEes oom ewsed.  Ca* o F BOCH) Do ‘epoamcbesi Oged

(1) 4,6 (2) 4,8 (3) 8,4 (iv) 6,6 (v) 4,4
07.BCl; g s HOOE OIS/ Oxed cam nds e?

(a) 50 gEdn Seee BgeE,

(b) ®x0 BnSuie B go.
(c) 88 ®B o sp’ §ud ©d.
(d) CI-B-Cl & 95ae emigve 120°

S5OIOE BENO Bged

(1) (a)oe (b) =®. (2) (b) @& (c) e@dm. (3) (c) oo {d) @,
(4) (d) &6 (a) =R. {(5) (a) ,(b) @@ (c) =BOMH.

08. 0, 08asibensl HOt0E Dwss|o wow c?

(a) &8 sl e=g2.5 @,
- (b) & gy OB 8.
(c) &8 g EED geeediBw Oxmn
O15° O15* Oy 05 %2 ozpzznzp,(z: nzpyz nsz*1= Tiopy ™

(d) 0. & P55 PEDPL0,0E DSV CAEMOED B&) chHodg d.

—~ -

HOIOE BEWO BgeEE
(1) (a)oe (b) =M. (2) (b) &= {c) o®Lm. (3) (c)=® (d) 3.
(4) (d) eoep (a) =@, (5) (a) ,(b) @& (c) o@M.
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09. aon eicds NPe dedetnd DRESHRn SIS OB ¢?
(1) ICl;  (2) PCl; (3) SE,  (4) ICls (5) XeF

10. @o8 cmds €8 QP gbhinns cofisies cony nds gy @O €7
(a) C‘2CCH2 (b) BF; (C) S04 (d) NF3

—~

HOIOE BENO dged
(1) (a)@ (b) =@/, (2) {b) @0 (c) =@4. (3) (c) &= (d) oBR.
(4) (d) oo (a) oM. (5) (a) ,(b) @ (c) &M
11. son erseds ame ands P ooes &7
(1) e, peESedi® CcIm €8 ors MRS GHORDEDnS @d.
(2) DIDEgreneHdEd, Supeinde eee OB BE .
(3) = medgEenns sp’ §uBnode § SOBDmIO DS guoiEnesed.
(4) DEDNOIBED sp° BEBHOME § DFG DS FLODERS ©d.
(5) oedmOwe gegmedin cI1v Beows MRS FuORERS 68.

12. son erEeds Qe ands N oves &7
(1) @08 ewd 50 djedisipRdeiodd alprs cee orEBn .

(2) eQ)siE308-6@I0 DIemd g gledifo) oERnn eE® oIEdh .
(3) eRSBS0E-eeI0 MWD aaP SEr HERGH egd DG HIW.

{(4) @58 DIEewd auP &Seo aBprd 6rE HIEBr .

(5) eSSE08-6id Bewd 659 GIeRIBK gBrs eEe oIEBG .

13. s erseds oenioed IUPAC o® @l &7

CH,CI CHy
CHyCHCH,CH=CHCHCHCH,
CH,CH,

(1)  8-chloro-3-ethyl-2,7-dimethyl-4-octene
{2}  1-chloro-6-ethyl-2,7-dimethyl-4-octene
(3) 2-chloromethyl-6-ethyl-7-methyl-4-octene
(4)  1-chloro-2,7-dimethyl-6-ethyl-4-octene
(5) 7-chloromethyl-3-ethyl-2-methyl-4-octene

4. o®Hgatsegientiedsl & A ©o B on coxo BERcH P omen SOE €7

(A) )

(1) A oomen OSEOE O 8o 6 B eend oldbnen emmed.

(2) cOHE MmER® C-2 oo C-6 gudo Hoeodw odo 1-2 gsfobim cosos 28s B comon
aesOd .

(3) 00B8E WD C-3 06 C-5aE80 H 0o 6o 1-3 globfe cosive R8s B oomon
g8Md . :

(4) e®5E MmEDEC-2 ooC-4 gude HeoDE) 68vl2 gsind B§w eoside 98 A ommen
as0Bed.

(5) B momen B S & emeDEB.



15. con B0 ;8 C oo D oecio ecm dnd Ooemigh enldnd demSndd come 6ade O
0800 oense. SOIOE Lmen emides.

CH3CH,CH,Br CH3CD,CH,Br
(©) (D)
1) C,E2 pmonded goides Bewmds goo D, El pmiced gdsldes Semad.

2) 58w ecwm® E2 poded gode® SB8w B Owd eBwens Be 8.
(3) 68w eed® Elmmoed go=ded 2650 B Hwd Bwens Be 8.
{(4) 68w eewm® E1 ganded gode Bedo oo Dodo 5568mO C o £58@o0 oay
enls Beed.
{5) 88w eco® E2 o goside Beda god D 680 @68 C oo £58@D0 aa)
| eeds Beed.

16. 010 =3gben eSS eeo oiBecses Com ¢ieds o wd wders &?
0y 9BE S0aw & g8 cSWSOwD

{2} 9DE SR96 M gug CENTOGD

(3) a8 080 o 9ug cIWSBOGE:D

(4) Dgewie S0xw & gog SO
(5) 68 020 o g8 cSHSOn

17. 40) o cdbes e o580 adnfus 868 10) mboo SOes oo EE. oddded
GOS0 @6 OEde ecmed €?

(1) 30 (2) 50 (3) 40  {4) 20) (5) 0l

18. 0@ 28e 2 & cnw ¢ gid Ofo B0OEeds Dacnd BHewmd e 68,
A-> B, B>C, C> ADRS erelede B0oEs B8Eeops e@mmee?

C

v A

©0sde), 0E8Rm, oe®idn
08y, eR=dE), oe®idm '
00230), oediden, =) |
0OBR®, oe®lEdn, ©RedE) :

00s30), BS0mS, ©EB8s

—~
N =

™~
L]

19. CoD rEeds neE B8 (extensive)gevws o8 e?
) CEIIOR (2) BB®an 3) B8 ewicsn @SHo
(4) GO lSTeI0)19) (5) gossSmHO GSHo

20. oon Liedn MBS pes go8d) GwweS cened e

(@) g+w (b) ¢ () w (d) H-TS
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22.

23.

00472
HOOE BENO Omed

(1) (a), (b) o (c) @O, 2)  (a) o0 (3) (b) =@

(4) (c) =Of. - (5) (b), (c) @& (d) 2BR.
com £15eds DOSD oEDSe.

(a) Impressed O teDi® MOTERLNESE, MoK DERD ecien O8nd Teame @) “sien
amded magn gurd 6Bl Bok.

(b) Impressed I wrewi® MOTBIICEE W) OS) aremin SonoR OO PR Ve W
noTEH HOged & coeri® o & .

(c) erdemene e gn e@imed LG D e O gOSMOEE sacrificial greaid) MHOEBLVWO
88 Impressed O DG HOTBLNG O8) DT, @d.

gm (a),(b),(c)D0sd audsl SO Oged

(1) (a) @& (b) M. (2) (a) ©® (c) oM. (3) (b) &® (c) e@HM.
(4) (a)(b) @ (c) Bede (5) (1)(2) (3) (4) BBOS HOOE eemed.

DIBEDIEHD SNOOH® O DbIEn iR ;) Saemn emds B ewf Wedidnd
medenn Be ad 1 x 6 1 gdned endld b Des nul qdns 8 g oo Dex HHEd
e poRdds wiBn wn 8.

con DHSD oenss.Bmes eosetn o alehed &)

(a) el Mecemnn El° Soe ooRed medosn BO O of gdbesmdd gud Do) OS]
©EE0 B eedad megoan B30 @ edsets emed.

(b) DLASD eEed & Huolt nwyd BO80ED EEdw i 50 oniBnd® medemnd Ba) Bk
Mecenn D) aes ed. ‘

(c) nbosy e3EedE Buols cgiv nwoid 8380 @B emPsiesS o8 B ol BeolBr® mecom
ceoms O OPe gem €d.
gm® (a),(b),(c)Dwsd guds HOiCE dgyed

(1) (a) @ (b) @M. (2) (a) & (c) oM. (3) (b) @ (c) 2@0.
(4) (a)}{b) &= (c) Bwde (5) (1) (2) (3) (4) BBOS HOCE eaned.

IUPAC 68@5m agup enfe 0dmsd goe enie 58w

(a) ©8 g crer gogwedided REBWOML Beds eE® Bwey Eed.
(b) gy go ereds gogEelied mewid bR =H5mD Bepo oo By @
(c) BBwe BERD 80 gOwzMDLE emed.

gom (a),(b),(c)Dws® quds HOCE Oyed

(1) (a) oo (b) =M. (2) (a) @® (c) o@H. (3) (b) @™ (c) oB.
(4) (a)(b) &= (c) =O. (5) (1) (2) (3) (4) BEOS SHOOE, @MEd.
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04. ePoom Gid X goe Jecend ofne 0BbEm ¥y

(2) X osfeon qon BO§ Qo @d.

(b) S e SOTHGH.

(c) gue Beceed cBon gosded & oo OB Ical
gom (a),(b),(c) 00si® ands HOE dged
(1) (a) @ (b) e@&K. (2) (a) @@ (c) RDH. (3) (b) e (c) =BR.
(4) (a),(b),(c) BwEe@ (5) (1), (2), (3), (4) 5680 SOOE, eeNed.

95. soD cueds cbie eOHS EEDSD.

vig(o)| Mg @a)(a, 2. =1

(a2, =1)| Ha @) (B, (&) =102 [P

298 K @& 1 barGE, c@® ewmieen Pt(s), Mg(s) o® 2RRss qus OCD geeedid Swdw BEDESS

Dpysy s CDMg(S) o) (I)H+(aq),@

anm DOSH OEDs®.

0
(a) 298K & EMgMg2+ = Dyyei6) ~ Prics)

(b) =don =ERLS gepriepidedd geEEeld Subr @S g0 |Dpys) —CI)H+(aq) *
[cal

(c) OuSHBLE gwe eomed Begs Bwdw = CI)H+(aq)
goo (a).(b),(c) Dwsd ands SOV daed
(1) (a) &= (b) ©@L. (2) (a) @ (c) oDR. (3) (b)e=®{c) .
(4) (a),(b),(c) B=E@ (5) (1), (2), (3), (4) 5680 SOIOE, eened.

26. A+2B - >P 58wo ocwm Bem eBnogn Dxed

_dl4]_ : _dlA]_ dl4]_ :
1) - = HAIE] @ - k4] B == k[ 41[B]
(4) —%[51 = k[ BY? (5) ogov 680 @5ed.

97k Beo Swowo 2.4x 10" mol ldm3 st e8. Sl &mm OEs kde qud R

(1) 2.4x10™ (2) 2.4x107  (3) 40x 107 (4) 4.0x10° (5) 4.0x10®
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28. A—P 05 o8 eog obfnds & gmwo o BSgpwm Some, 3.0 x10%s%e, A & epoBmw
essesn A =0.50 mol dm?c, ed.e0® gBfwed gbd K WME® (B55n OB e Dwews

(1) 35.0 (2) 38.7 (3) 774 (4) 111 (5) 2.33x10°

29. (a) efos eube g8 H0e@s cuoegomnes 0688 580D BamOn q@ OB,
(b) o55@on gEmOe o JO eog oD 8o .
©) 55600 ghd PEmED ai@T0® MOBmm seiens SDnsn ed.
9o (a), (b)om (c) Dosd gudss SO sl Oed

SOGE BERO dmedd
(1) (a)o® (b) =M. (2) (b) @@ (c) o®L. (3) (c) o (a) @M.
(4) (a),(b),(c) Bede Orogw®. (5) (a),(b),(c) Bede 50t0E ®8.

30. Bem Sovw k oo cEodo T guwo £TDSOMOE £FOS CHD QIMOD ORDSS.

~|Q

k= Ae (Q and A are constants){ Q ©® A Sew e8.)

oo 6FNOHMED 6B DO DyEd

(1) 1nk—1hA:Q(%) 2) lnkz—Q(—Yl;)—lnA

Q

(3) lnkzg(%;)—ln/i (4) A =keT (5) k=



]
-]
A
]
P

joa em - GO Bbmed
- oo eep (02) &.

(a), (b), &® (c) emOd BOGEEO® BEadt versD.
(a) 2Bss o@Eyed n" @90e® giH @@@&55@@55)@&3 @00 ecs @R OPWOD ®B £E5ed.

E=- 22ev

n2

geesiedinn n = 2 ®3068 i T0 DO MO 332 nm O emicdimes eODMD &) @O
80 nes Bcfo eiBed gedimdan wose.(1eV = 1.602-10)) (@mey 30)

(b) Bceen HB:E gg coOzws =06 ¢ sl S5O WO @S ocHm depeens Se®Pm
D@ MOOEE eme) ®f5 Eed. 60x0 Y cd50eD JeEdm § Do HOVES oo
som OQed eried.

BE cOs® DO@ BEeHB® DO®@
en@®/nm ME®e/nm
Ag 328.1 Fe 372.0
Au 267.6 K 404.7
Ba 455.4 Mg 285.2
Ca 4227 Na 589.6
L Cu 324.8 Ni 341.5

()  obemded caen emdes BH0H Te@Den wom JELOs ®Em @i,
(ii) 180 wuhons oo gl® @&55503?5 o emiedin SHnsd oxed nPs Y O OB ¢?
(i)  ocomeso cozon oBPoees cwew B3e® & edmmw 9.23 X 10" s ' eimees
Se@iDan 8o, Oped e ard asg‘@esa ge cOses aBoged 0 i aw e ©iB &7
(@%y 40)

{c) (i) B5EBoe eel ausnos eEdo ow WeEidss geeredin VSYMOG es0m CenSn
68noEn 8w oS,

{ii) @ Cl eo®gy 88 1 ®0 geewiedl» @8 1 o O B 8o & 800 cuHewns’
BB0E oo emedH SDMEES GuSDOI® BE Wil &7

B68® & oe8 qudnom eBo =5.2x10 1 mol
SeeiBs & geemedis DsSEmO® = - 349 kJ mol ™



(i) «Gss $eEivdilde @Rz WSWD 0BRSS egiotd =) eipds eRIR38 Ded o
af Oges qiBd il omess. (exey 30)

02. (a), (b), (c) e w=0® (03) BEDST DD,
(ay (i) ‘e eSBu'gbd eriosie.

(i) MgO(s) cBemn R &8 mo® @, ghe ediS-e8ab Ol sloen gRe®. o0 6D
con eedn erm coeni® DO K5HBs ¢@® RFEBNES £iEe GEBn OIS WOSS.

ki mol™
MgO cssoiee OSmMESD -602
Mg ece dgos @EHn 148
Mg & oel gudnos Sodo 738
Mg ® ecde qudmosn Dude 1451
0,5 Bewisey @B 498
PEess B o8 geemedis SO -141
DRSS & ecpo gepuedin DSUMO® 798 {@x%y 35)
(b) (i) QudniH oW ceeni® w0 @888l SF, o® Sk 529955 £e0imdsn POSI.
(i) SO, oce oBggsh bzows GRew. (@x%y 30)
(c) (i) N,oces g Dosn euh O o0us e e,

(i) poStn ecps abdoigemn Seos’ orece gD MBS qie, o8 DoSH. (- 6y lalole)e)
S580n aien €d.) ' (eney 35)

03. (a), (b), (c) Bog emds oce BERO BHO0RSID.

(@) Cahn-lngold-Prelog Sxewsio gu® B0 asaed 0Bash O i msSog 88D es8a
eoo & af o & qmcboed €550 asoned Soman E eaf Z ceo SO DOSIH.

® (i)

cl CH,OH N=C  CO,CHs
\ / \ /
C=C_ C=C,
BrH,C  CHO HC=C  CO.H

(exey 20)

10



(b)

2-eRie@Predside 8&5m (eclipsed) oamons (C-2, C-3 dsfown Rded cown gwed.

(i)
(ii)

(ifi)

Br Me

H. /ZMe
H

2-bromobutane ®g 8ei® (staggered) oomen o agic, &) X, Y,2. 6o 98 @osi.

Pane13m KOH 000 g90ude® o58m Bedo oiwes nds ocoms/comons il ey
eBDRS Hes @S

oy eHOBs gomwm (i) obfmed oegm o dEed xme 08 Iy OB

e aesiagne mOeﬁ@. (egy 30)

O3 afmo oo HESO oemns woBs cow cufedsn Fo® «=ldbne ecni (02) Bewom

arct 8e) e,

Br OH

1) HO
5 = "D
(i) [ TO (:f o

Cl
1
CHsCHCCHz  ——>  CH3CH,C=CCH,0H

Cl (@2ey 50)

(iii)

4. (a), (b), (c), (d) ez Brde ocm Bl oewsis.

(a)

emm ciedsn O O merdnd gecinern e o OGS Ne® B ©dew GEE®

Berd SteEED OCms DOSM.

= V2
q =nRTln ?

TVY~! = constant

_ rdaq
AS = [
dH = nCy,dT
As = A (en% 25)

T

11




e Ty

BT
00472
(b) 298K&EE eRIFD miedPodwus ne $eB&e (NH,CH,COOH) comeon we 80 oddnm nsd wdes
969 ki mol'me g@ess 8080,

NH2CH2COOH(S) + 9/4 Oz‘%ZCOZ(g) + 5/2 H;_O(n + % Nz(g)

=8gbgn O Bl condonn DO e@ITD oD OFNEED GWHE DO, (empen 25)

() (i) oSodE ofndmed ofndn cmesn Gr) exosis.

(i) 27°C & que@idm Oy e®g 2 B 5 dm® eB0PE wsen 8 OiEd OSNE ©Bmdgun
BEE o8 DD B Gid DOD BONHE OIBG DASI.

(a=4.17 atm L2 mol; b = 0.0371 L mol™) (@ 25)

(d) 88 edasiore 727 °C oo Bomo Ogewig 10008 B dn @eBss (C,, = 5R/2) e@g
10003 gozobn E30md gEoges ©om) gdms cEdmson 227 °C e B58@ o EE.

(i} efaded gdom B8&n
(i) oo o B¢ § O5oicd Sabmeon AH
(i) oo e B¢ § O55DD Sabwemn AS

(eagy 25)

5. (a), (b), (c) eemOE gepde’ Ben® DS eemmO (02) BEnGr mens.

BEQOL €P Brm cHD £1Sed® MO CEeRi® B s,

AlZzZ |V

AG=-nFE, log(y.)=-Al|Z,Z_|V1, 1=0.5 7%, log(y,)=
og(v.)=-AlZ.Z | X;"H A

E:E°~Bn%ln(Q)

[Data : F=96500Cmol™", R=8314 JK ' 'mol”', A =0.509dm?¥? mor’/"‘]

(@) ePowDd pH oo Sbee B30 cce eexnidd ©DsSnBems quinhydrone geE=EQiDG )8
0oy EER. O» 8 aqiues MBTy &R0 SOesns (C6H4OZ) o) (C6H602) aGeidemis

£0en Seidsd uoes GED) =EHees).

(i) oSon Emond geEsedid) aBE@O Bosie.

12
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N N Y
iDLV L

(i) oo goman eme) 53 @0 geewedide SHtsmn B3 oee gbd ewie ©DH™
e,

(i) e®® geewedided omed anit Yumend geEEedld) Jwdr HOMmE Bfes N
OIS Bedebg oy PB8eiE ey s neHms DoOS®.

(iv) o®® geEsiedided geemeldid Swdr o o630 oBmogum Nernest equation @® &8
Bee s, o @S5, (@2 50)

(b) Bemerenn 88 Deds 9SD® 6EE ML) O Sl cwienk mIe» EE onieed Sz
Sedles D3 PP 5.

S0w-Bn ewie edfx=e 2 CH,CH,CH,CH,+130, —»8CO, +10H,0 8.

c0® cwie EHTHEO oem GIS erids wsdo 5,400 k] mol ™' e8.
(i) EDw-EdD greald 5w o GSBw-EER wiexid) oHBWD Busi.
(i) c°® oBHED e Medins foan geimmn DOsi.

(i) osfos cwived @ ee® ®HOH SHOoEIG DE S co0P JND OHD OB DOSHS.

(iv) ewieensl 15 A  DOOES ED) s gOSNEd & Jueds comn @ 8w mol 57!

Sty OB ©IWRG oS, (@m%y 50)
() B Pb(NO3)2 1.5mol dm™ g®ews BEcre ne BGenentsS & P ee® € ©o AI(N03)3

1.5moldm> e®en Q o ¢ ®8 wed .

(i) Dm0 S CDEMOE 65 58 qumDE ONEmE g OFRSHMBDe G e O
Bog o088s oo s, '

(i) Pom Qeds B s e OLHe DoOSim.

(iii) P oomed NO3(aq) e ofom ogome Q edxed NOj(aq) de ofom

©e@QENDED O &8 @8 Debye-Huckel 8213 8w coeni® 00 ©5HBS cosidsis.
(en®y 50)
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6.

(a), (b), (c) eSS BoEeD® BEQCL oows.

(a)

{c)

Q8D 259WOD Bam SWMENW®
A+B —> B@ L G5O gim.

() oo oedy e 0HBS gnn B0 acwm Bam CmEHE Buse.
(i) Bem Soow ocm S| Son SHHG WOSD.
(i) AD eedSoed OBgd B g@ens ew)R) @588 @00 EH5O B bDE 08 6EDS®.
A B oenn modon gosded [A] @ t meed v oa [A] e oEW e=58@med
. “@mes” (pseudo) Bam Soow (k) oem cmescs dptess wos.
(engy 36)

(b) [A—>» PloBBwed Bpmdn — BEe 6sed.

dal_,
dt

{i) [A], 908w mscan 68 &8 gum onoHed guLED MMOB DnSesian mOsie.
(i) A B B oSeons 2.0 x 10° mol m7ed &8 on Bad 30 W A Og 25% I 58D
DO gISmd, orend oy A B OIS emodd &7
(@ney 36)

d[A]

A+B —>» P @@ ceo pbBomed ed® @@@OQ‘X)G‘D-—T =k [A] [B]'e@e SOtosn @d.
{

ADED medued offed eog Sbtvr B3e® & moBom Bam oPed YEbd ewe) 058
(oNDBG e 0) SN0 GLaed) ewdens) ER wostm. (8wedn §oOEs epéc:aas

SND.)

508 eadHM. (ene 28)
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4.

Section | — 30 Multiple Choice Questions

{Recommended time 1 hour)

e This section consists of 30 Multiple Choice Questions.

e Choose the most correct answer to each question and mark that answer with an “X" on the
answer sheet.
¢ Use a PEN (not a pencil) to mark your answers.

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

The electronic configuration of the 2+ ion of the element whose atomic number is 26 is:
(1) 1s*2s? Zpé 3s” 3p®4s? 3d* (2) 1s” 2% 2p° 3s% 3p°® 3d° 4s®
(3) 1s*2s*2p®3s®3p®4s°3d® (4) 1s® 2s” 2p°® 3% 3p° 4s? 3d* 4p?
(5) None of the answers (1), (2), (3) or {(4)

Isoelectronic atoms and ions have identical

(1) electron affinity (2} ionization enthalpy (3) number of electrons
(4) radii (5) effective nuclear charge

Possible Quantum number set for a 3d electron of an atom in ground state is
(1) n=3, I=1, m=-2 to+2, s=+1/2

(2) n=3, I=2, m=-2to+2, s=-1/2

3) n=3, I=2, m=1, s= +1/2

(4) n=2, 1=2, m= -2t0+2, s=+1/2

(5) n=3, 1=0, m=-2to+2, s=+1/2

Select the correct statement regarding the model/s of the atom.

(1} In Thompson model the nucleus is embedded in the solid atom.

(2) In Rutherford model the nucleus occupies half of the atomic space.

(3) Bohrmodel can be used successfully to explain the spectrum of Na atom (vapour).
(4) Any model on atomic structure is conceptual by nature.

(5) Both in Rutherford and Bohr model electron occupies stationary orbits.



5. Consider the following statements.

0047

(a) An electron transition in H atom from n=3 to n =1 will give rise to a spectral line in Lyman series.
(b) Inan orbital, nodes are points with maximum electron density.
(c) (32)2re™ cos¢ may be a wave function of s orbital.

The correct statement/s out of the above is/are,
(1) (a) only' (2} (a) and (b) only (3)  (a)and (c) only
(4) (b)and (c)only (5) Ali(a), (b), (c)

The unit cell of CaF, is given below. The coordination numbers ofCa®* and F respectively are

(1) 46 (2) 4,8 (3) 84 (iv) 66 (v) 4,4
Which of the following statement/s is/are true about BCl; molecule?’
(a) It obeys the octet rule (b) It has tetrahedral geometry
(c) Itscentral atom is sp® hybridized {(d) CI-B-Cl bond angle is 120°
The answer is
(1) (a)and (b) only (2) (b} and (c) only (3) (c)and (d)only
(4)  (d)and (a) only (5) (a), (b) and (c) only
Select the correct statement(s) about.
(a) its bond orderis 2.5 (b) It is paramagnetic
(c)  its molecular orbital electron configuration is o;2 0,.*? g2 025* Oz Tl = T, T ¥ = Mg, *
{d} Bond strength of O,". isweaker than that of 0,
The answer is
(1) (a)and (b) only (2)  (b)and (c) only (3)  (c)and(d)only

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



10.

11.

12.

13.

14,

Which of the following species has tetrahedral geometry?

Which of the following molecules show non- zero dipole moment?
(a) C'zCCHz (b) BF3 (C) 503 (d) NF3

The answer is

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

Which of the following statement is incorrect?

(1)  Carbenes are electron deficient divalent carbon intermediates.

{2)  Carbanions can react as nucleophiles.

(3) Carbanions are sp® hybridized pyramidal carbon intermediates.

(4) Carbocations are sp” hybridized planner carbon intermediates.

(5)  Carbocations are electron deficient trivalent carbon intermediates.

Which of the following statement is incorrect?

(c) and (d) only

(1)  Boron trifluoride can be considered as an acid according to the Lewis theory.
(2)  Ammonia can be considered as a base according to the Brgnsted-Lowry theory.

(3)  Water can be considered as a base according to the Brgnsted-Lowry theory.

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

(5)  Ammonia can be considered as an acid according to the Brgnsted-Lowry theory.

What is the IUPAC name of the following compound?

CH,ClI CHy
CH3CHCH,CH=CHCHCHCH,@
CH,CH,

(1)  8-chloro-3-ethyl-2,7-dimethyl-4-octene

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

(3)  2-chloromethyl-6-ethyl-7-methyl-4-octene -
(4)  1-chloro-2,7-dimethyl-6-ethyl-4-octene

(5)  7-chloromethyl-3-ethyl-2-methyl-4-octene

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

methylcyclohexane.




15.

16.

17.

18.

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

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

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

(4) Conformation A is unstable because the methyl group shows 1,2-interactions with the axial H
atoms at C-2 and C-4.

(5)  Conformation B is unstable therefore it does not exist.

Consider the reaction of following two compounds C and D with the same solution of sodium
ethoxide (EtO"Na®) in EtOH. Select the correct statement.

CH3CH20HzBr CH3C02CHzBr
(C) (D)

(1)  Cundergoes 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.

A gas behaves like an ideal gas under which of the following conditions,

(1) High pressure and low temperature

(2) High pressure and high temperature

(3) Low pressure and high temperature

(4) Atmospheric pressure and high temperature
(5) Low pressure and low temperature

The work done by a system is 10 J, when 40 J of heat energy is supplied to it calculate the increase in
internal energy of the system.
(1) 300 (2) 500 (3) 405  (4) 20 (5) 0!

2 moles of an ideal gas undergoes a series of changes in a cyclic process as shown in the figure. The
processes A-> B, B C, C- Aare respectively,

7

) Isochoric, isobaric, isothermal T
) lsobaric, isochoric, isothermal

(3) Isochoric, isothermal, isobaric
)
)

\

Isobaric, isothermal, isochoric
Isochoric, adiabatic, isobaric
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19. Which is an extensive property,

(1) Temperature (2) Pressure (3) Gibbs free energy (4) Molar volume (5) . Internal energy

20. Which of the following are not state functions?

(a) q+w (b) ¢ () w (d) H-TS
The correct answer is/are : :

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

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

21. Consider the following statements,

(@)  Inimpressed current cathodic protection the metal object to be protected is connected to the
negative terminal of a direct current source.

(b) The anode used in impressed current cathodic protection has to be replaced regularly since jt
gets used up in the protection process.

(c) Impressed current cathodic protection is preferred to sacrificial anode protection in cases where
the surface area of the metal to be protected is large.

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

22, One foot by one foot square thin steel sheets, which are made corrosion resistant using either zinc
or a chromium coating, are required for an industrial application where they are exposed to the

atmosphere. The said steel sheets must be cut from a bigger sheet. Consider the following
statements.

As far as corrosion protection is concerned,

(a) application of the metallic coating first on the bigger sheet and then cutting it is the same as cutting
first and then coating.

(b} Zinc coating is better than a chromium coaiing, if damage to the metallic coating of square sheets is 3
possibility, during the industrial application.

(c) both zinc and chromium coatings may be acceptable, if damage to the metallic coatin

g of square
sheets is NOT a possibility, during the industrial application.

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 (M, (@), (3)or (4), is correct

(¢} does not have to be spontaneous.

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




24, Activity coefﬁcient,g/X , of an ionic species X in solution, is

(a) equal to zero at Zero concentration of X,
(b) a unitless parameter.

(c) unity in the standard state of that ionic species.

The correct statements, ouf of (a), (b) and (c) above, are
(1) (a)and (b) only. (2) (a)and (c) only.
(4)  Alf(a), (b) and (c). (5) None of the answers (1), (2)

25. Consider the following cell diagram.

Mg(s)| Mg** (aq) (aMg2+ = 1)

' (aa)(a,,, =1)| Hy(g) (P,

The electric potentials of Pt(s), Mg(s) and hydrogen ion solution for this cellare @

o, ., respectively, at 298 K and 1 bar.
H" (aq)

Consider the following statements.

0 oy —_
(a) EngMg2+ = Dyras) Dp, ) at 298 K.
(b) (DPt(s) - ®H+(aq)
(c) the electric potential of magnesium ion solution = CI)H+( )
aq

The correct statements, out of (a), (b) and (c) above, are
(1) (a)and (b) only. (2) (a)and (c) only.
(4) All(a), (b) and (c). (5) None of the answers (D, 2), (

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

,(3) or (4), is correct.

-

2)=1 bar)( Pt(s)

Piis) - Pivg(s) and

# 0 even though the electrode potential of the standard hydrogen electrode is zero.

3) (b) and (c) only.
3) or (4), is correct.

26. The rate equation of the following reaction A + 2B - > Pis best represented by
dl4] d[4] d[4] ,
1) - =k[A]l[B 2 ————==F|A 3 —— =k[A||B
) == =BT @) == =kl4] @) == =k4]B]
(4) CE ] = k[ B]? (5)  None of the above

27. Consider the rate constant, k= 2.4 x 10" mol -

'dm*s™. The value of the rate constant, k, in SI units is

(1) 2.4x10" (2) 24x107  (3) 4.0x107 (4) 4.0x10° (5) 4.0x10%

28. A Pisafirst order reaction whose rate constantis 3.0 x 10% ¢

! and the initial concentration of A

=0.50 mol dm™. The half - life of this reaction (in min) is, approximately,

(1) 350 (2) 38.7 (3) 77.4 (4) 111 (5) 2.33x10°




29  (a) A catalystincreases the rate of a reaction by decreasing its activation energy.
{(b) Molecularity and overall order of a reaction may be equal

(c) Half-life of a reaction is always independent of the initial concentration.

The correct statements, out of (), (b) and (c) above, are
(1) (a)and (b) only (2) (b)and (c) only 3 (c) and (a) only
(4)  None of (a), (b) and (c), is correct. (5) Allof (a), (b) and (c) are correct

30. Consider the following expression giving the relationship between the two variables k (rate constant)
and T (temperature)

k= Ae

N

(Q and A are constants)

The above equation is the same as

(1) lnk*lnAzg(%] (2) lnkz—Q(%)—lnA

Q
(3) 1nk=QGj—1nA (4) A =keT (5) &

I
~NHQ

SN



Section Il — 6 Essay Type Questions -
(Recommended time 2 hour)

01. Answer all parts (a), (b}, and (c)
(a) The energy of the electron in the n'" level of a hydrogen atom is given by the equation,

E=——T—l—;—ev

Predict what will happen if a photon with a wavelength 332 nm strikes the atom, when the
electron is at n = 2 level. (1eV=1.602-10"))

(30 marks)

(b) Emission wavelengths of elements are used by chemists to find out whether specific elements
are present in a sample. Characteristic wavelengths for some of the elements are given in the
following table:

Element Wavelength/nm Element Wavelength/nm
Ag 328.1 Fe 372.0
Au 267.6 K 404.7
Ba 455.4 Mg 285.2
Ca 422.7 Na 589.6
Cu 324.8 Ni 341.5
(i) Determine which elements emit radiation in the visible part of the spectrum.

(i) Which element emits photons of highest energy? Of lowest energy?

(i)  When burned, a sample of an unknown substance is found to emit light of frequency 9.23
x 10™ s'*. Which of these elements is suspected to be present in the sample?

(40 marks)

(c) (i) Write chemical equations to represent First ionization energy of lithium and Electron
affinity of chlorine.

(i)  How many lithium atoms could be ionized form thé energy released when 1 mol of
electrons are added to 1 mol of gaseous Cl atoms?
The first ionization energy of Lithium = 5.2 x 10 1ymol™

The electron affinity of Chlorine = - 349 ki mol™

(iii) Explain why hydrogen chloride has a lower normal boiling point than either hydrogen

fluoride or hydrogen bromide. (30 marks)



02. Answer all parts (a), (b) and (c).

(@) (i) Define the term, ‘lattice energy’.

(i) Draw a fully labeled Born- Haber cycle for the formation of MgO(s) and use the data
given below to calculate the lattice energy of this oxide.

ki mol™
Enthalpy of formation of MgO -602
Sublimation energy of Mg 148
1" ionization potential of Mg 738
2" ionization potential of Mg 1451
| Dissociation energy of O, 498
1* electron affinity of oxygen -141
2" electron affinity of oxygen 798
(35 marks)
(b) (i)  Using the concept of hybridization, predict the geometry of SF; and SF.
(i)  Draw the resonance structures for SO,

(30 marks)
(c) (i)  Draw the molecular orbital energy diagram of N,.

(i)  Draw and label the molecular orbitals formed by the overlap of two p, orbitals. (z- axis is
the inter- nuclear axis).

(35 marks)

03. Answer all parts (a)}, {b) and {c).

{a) Indicating the priority of groups attached to the double bond according to Cahn-Ingold-Prelog

rules determine the configuration of the double bond in each of the following alkenes as E or Z.

6] (i) _
Cl,  CH,OH N=C~ CO,CHy
/C:C\ /C:C\
BrH,C CHO HC=C CO,H

(20 marks)

10
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(b)  One of the eclipsed conformation (along C-2, C-3 bond) of 2-bromobutaneis given below.

Br Me

H. /Me

(i)  Draw the three staggered conformations of 2-bromobutane and label them as X, Y and Z.

(i)  Giving reasons identify which conformation or conformations would undergo elimination

reaction with alc. KOH?
(iii)  Giving reasons postulate the structure of the major product with its stereochemistry.

(30 marks)
(c)  Giving necessary reagents and conditions show how you would carry out any TWO(02) of the
following conversion.

(i) Br HO OH
o — O~
(i) (j" | (/Vr e

Cl
{
CH3CH2(PCH3 — CH3CH,C=CCH,0H
Cl (50 marks)

(i)

04. Answer all parts (a), (b), (c) and (d).

(a) State clearly the conditions under which the following thermodynamically deducible
expressions can be applied

(i) qg= nRTIn2
Vi

(i)  TVY~1=constant

_ dq

(iiiy AS = fT

(iv) dH =nCpp,dT
T

(v) AS= =

(25 marks)

11
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(b) At 298 K when glycine (NH,CH,COOH) is combusted in a bomb calorimeter 969 ki mol™ of heat

is released under standard conditions according to,
NH,CH,COOHy) + 9/4 0,-52C0y + 5/2 Hy0 + % Ny
Calculate the standard molar enthalpy of combustion. Assume ideal gas behavior. (25 marks)
() (i)  Write down the mathematical expression of van der Waals equation.

(i) 2 moles of ammonia gas occupied a volume of 5 dm® at 27°C. If the gas obeyed van der

Waals equation calculate the pressure exerted by the gas.
(a= 4.17 atm L* mol™; b = 0.0371 L mol™Y) (25 marks)

(d) 1000 moles of gaseous oxygen (C,, = 5R/2) at an initial temperature of 727 °Cand a pressure
of 1000 atmospheres are cooled through a reversible adiabatic expansion to reach a final
temperature of 227 °C. Calculate,

(i)  the final pressure of the system
(i) ~ the change in enthalpy, AH accompanying the expansion

(iii)  the change in entropy, AS accompanying the expansion

(25 marks)
05. Answer any TWO (02) parts out of (a), (b) and (c).
Use the following information to answer this question.
N\YAVAN
AG=-nFE, log(y,)=-AlZ.Z N1, 1=05x3"¢c.Z2, 1o S atal s e ek
(1:) A ZJ: j g(v:) 1 +aBYI

_po_RT
E=E nF1n(Q)

[Data : F=96500Cmol™', R=8314 JK mol™, A =0.509dm>? mol—‘/2]

(a) Often quinhydrone electrode is used in determining the pH of a solution. It is composed of an
acidic aqueous solution of quinone (C6H402) and hydroquinone (C6H6OZ) with a platinum
wire dipped in it.

()  write down the electrode reaction in standard form.

12



(b)

(c)

004

(i)  Using standard notation, write down a half cell diagram to represent this electrode.

(iii) . Giving reasons, state the chemical species whose concentrations determine the

equilibrium potential difference at the solid/solution interface of this electrode.

(iv) Write down the Nernest equation for the electrode potential of this electrode and

identify all the terms in it. (50 marks)

A scientist constructed a fuel cell which uses butane as the fuel. The electrolytic medium of the
cell is acidic. The spontaneous cell reaction is
2 CH3CH2CH2CH3 +130, -8C0O, +10 H,0.

He found out that the Gibbs free energy for this cell reaction to be -5,400 kJ mol™'.

(i)  Write down the spontaneous anode reaction and spontaneous cathode reaction.
(i)  Deduce the charge number of this reaction.

(iii) Calculate the largest potential difference that may be observed across the two terminals
of this fuel cell.

(iv)  Calculate the rate of combustion of butane in units of mol s™", in this cell when a steady
current of 15 A is drawn from it.

(50 marks)

A student prepared a 1.5 mol dm™ aqueous solution of Pb(NO3)2, labeled as P,and a

1.5 mol dm™ aqueous solution of AI(NO3)3, labeled as Q.

(i) Write down the relationship between the ionic strength of a solution and concentration
of ions in it and identify all the parameters in it.

(i) Calculate the ionic strengths of P and Q.

(i) Using Debye-Huckel limiting law show that the activity coefficient of NO3(aq) in P is

larger than the activity coefficient of NOj3(aq) inQ.

(50 marks)

13



06. Answer all parts (a), (b) and {c).

(a)

(b)

(c)

The following represents the rate expression for an elementary reaction of the form
A + B — products

(i} Write down the rate expression for the above reaction using the standard symbols

(i)  Determine the St units of the rate constant.

(iii)  Assuming that this reaction is carried out with an excess amount of B relative to A, derive
an expression for the pseudo rate constant (k') of the reaction in terms of the
concentration of A, [A] at time, t and its initial concentration of [A,].

(36 marks)

A certain reaction [A° —> P]is found to follow the differential rate law,

_di4] _
dr

k

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

equation.

(ii)  If 25% of A undergoes reaction in 30 minutes, what would be the concentration of A at

the end of one hour given that the initial concentration of A is 2.0 x 10> mol m™

{36 marks)
d[ A] S . ) ]
- ——d—~— = k [A]” [B]" is the general expression that represents the rate equation for a reaction
t
of the form A+B — P

Briefly outline (including any associated mathematical expression and sketch of a graph) the
principle of the Initial Rate method for the determination of the order with respect to A.

(Experimental details are not necessary).
(28 marks)

Copyrights Reserved
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Section I — 30 Multiple Choice Questions
(Recommended time 1 hour)

e This section consists of 30 Multiple Choice Questions.

® Choose the most correct answer to each question and mark that answer with an “X"
on the answer sheet.

e UseaPEN (nota pencil) to mark your answers.

1. The electronic configuration of the 2+ ion of the element whose atomic number is 26 is:

DEmICleUETT 26 oy meysiten 20  WesHFHle 2+ swelaneniul Bevsi Ay sir
IBIEDEOUISHLOLILIT60TE:

(1) 1s* 25” 2p° 35? 3p 452 34 ¢

() 1s* 2¢° 2p° 352 3p°®3d ¢ 457

(3) 1s® 25 2p° 35? 3p° 450 34 6

(4) 15" 25" 2p° 35 3p° 457 3d * 4p?

(5) None of the answer (1), (2), (3) or (4)
Cuomanpwieunmieir 6TERIGYLDEIT

Ed

" 2. Isoelectronic atoms and ions have identical

(1) electron affinity (2) ionization enthalpy (3) number of electrons
(4) radii . (5) effective nuclear charge

RHBH  @evGATett 616001601 &b 6 B U |6L_LLI SIEISHEHLD  SIULIGHTE ETHLD REH i
Benend Qwbmem(Bsismen. '

(1) @evgdyesr BT Lib (2) SlwenTds Geutiueysitenmens  (3) Beva et semicnllsms
4) semp ) vweu® sECaumnmpid

3. Possible Quantum number set for a 3d electron of an atom in ground state is
soyBemeoulasiten g Slgoeiesr  3d Bedslrmise  sThSwinrear FH&)F
O GlL_emras erilesr AENGES
(1) n=3, I=1, m= -2 to+2, s=+1/2
(2) n=3, 1=2, m= -2t0+2, s=-1/2
(3) n=3, 1=2, m=1 , = +1/2

2
4) n=2, 1=2, m= -2t0+2, s=+1/2
(5) n=3, 1 0, m=-2to+2, s=+1/2

b
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4. Select the correct statement regarding the model/s of the atom.
(1) In Thompson model the nucleus is embedded in the solid atom.
(2) In Rutherford model the nucleus occupies half of the atomic space.
(3) Bohr model can be used successfully to explain the spectrum of Na atom (vapour).
(4) Any model on atomic structure is conceptual by nature. '
(5) Both in Rutherford and Bohr model electron occupies stationary orbits.

siemeier wraf/wrgflsst Qeriiurer sflwrer smempsd CQsfley GCFuis.

(1) GombgFer wrAflulsd SmeuTeng Hewio Sigmiellsd LSHBSIULQHSGLD.

2) ®»abaurlsr  wwrHflullsd  smautens  oigmielst  Geuefulled  SimFLURGIETEH
QB memTig(Heb GLD.

(3) Na siem (gel) @er @mwmneusmm alend@GasnE Gumflear wrdlfl Geupmsyrsl
LIwesTU(B S HLILL (IPLGULD.

4) oigenemwlles absh @ TIHfuD Quibmaeullsd eaaussm FribHEl.

(5) Gumflesr wrAfl wHmd ESHCUT e LTH sl ETewTgID  Be0sh ST IS siT
BleneoWITen 6(ipdHema  OlaTeui [BaiT6Ten.

5. Consider the following statements.
(a) An electron transition in H atom from n=3 to n =1 will give rise to a spectral line in
Lyman series.
(b) In an orbital, nodes are points with maximum electron density.

© (32)'1/2 re’'? cos¢ may be a wave function of s orbital.

LsiieuBld FnBmisensnd HHEHIS.

(a) H sigmelsy n=3 @elmpba n=1 @berer @ReosHaiyet rBph sneows GIHmLfled
@ BIBoremevd GHI1gemerd &H(HLD. '

(b) B @UBBI, SamIbHsT el @SB DL THSH anigut Lsiellaenm@ib.

(© (32)'1/2r e cos o et s @UIBmeder @M Siemev QFEWDBUTE SHeuTiD.

The correct statement/s out of the above is/are,

Cuomsyuul_Lsubmiet Fflures EnBol/ e BrissT eIl Sy,

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

6. The unit cell of CaF, is given below. The coordination numbers of Ca® and F~
respectively are,
CaF, @e1 owugd seown  (unit cell) &6  srull(Geteng. Ca™ opmp F e
@ememiul eretiamsit (coordination numbers) (WenmBEw

(OS]



() 4,6 2) 4,8 (3) 8,4 (iv) 6,6 (v) 4,4

. Which of the following statement/s is/are true about BCl; molecule?

(a) It obeys the octet rule (b) It has tetrahedral geometry
(c) Its central atom is sp” hybridized (d) CI-B-Cl bond angle is 120°

BCl; upflw deiieumd snbmisbassiso o_emienoWITend / o _ameniowiresensy?
(@) Ba olLs alflsE ownowb.

(b) @3 BreaE agssHmes CamestiBeengl.

() @ emow ogm sp° sevlifemens CsmenBsitengl.

. (d) CI-B-Cl Genemiis Gsmemib 120° SUGLD.

“aswer s

d®)only  (2) (b)and (c) only (3) (c) and (d) only
‘\o fﬂy (5) (a), (b) and (c) only

\w.,,
.

=nt(s) about O,

. " (b) Itis paramagnetic
“ ' \\“\g_:pnﬁguration is
3. POS ' n"“'\y\? 7‘32;»(*1 = Topy™

BT “hat of O

(aa-'rn'_QE \

(M) n=3, >

(2) n=3, 1 + % &

(3) n=3, 1= q\db < K JLILIT BT
=2, 1=2¢" : §9 1 _ *

g 2: S px" = n2py

, s

o 585 BodlbHa!



9.

10.

11

12.

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

Which of the following species has tetrahedral geometry?
NeiaIph aMhs @b BIST(PE allgaIbHmSHd Qare(Bsiengi?

1) IC . (2 PCh (3) SFy 4) ICls (5) XeF,

Which of the following molecules show non- zero dipole moment?
eitoupD 6HS  (LPedan D6l wFALLHB SEHUMmeneH Bmiubmss s GHams?

(a) CLCCH, (b) BF; ) SO; (d) NFs

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

Which of the following statement is incorrect?

(1) Carbenes are electron deficient divalent carbon intermediates.
(2) Carbanions can react as nucleophiles.

3) Carbanions are sp” hybridized pyramidal carbon intermediates.
(4) Carbocations are sp2 hybridized planar carbon intermediates.

(5) Carbocations are electron deficient trivalent carbon intermediates.
eioumd FnBuIseansd 61 sfwTegsm?

(1) anicisst @eosHIsh &mBbHS A ugleNeTsy STLISH GenL HlmeseTELD.
(2)  STUSIEHENLIGIEST HHBTIQHBETSES QaMABUL (pIQUD.
(3) BILISIEHENULIGISET sp2 ooty Lol &mLie B BEnEEETTELD.

(4) SreLTEBBUIGTHET sp2 H60LIL] HeN  HILIGH @\6nL_[H6mEVSEETTELD.

(5) sreuTeEBBWETSsT eSS GMDBHS APEIEIAIETE] HITLIG E\MLHlENEUS T EGLD.

Which of the following statement is incorrect?

(1) Boron trifluoride can be considered as an acid according to the Lewis theory.
(2) Ammonia can be considered as a base according to the Bronsted-Lowry theory.
(3) Water can be considered as a base according to the Brensted-Lowry theory.

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

(5) Ammonia can be considered as an acid according to the Brensted-Lowry theory.




13.

14.

Ueiieumd sappiseicy o1g FRuwimaigheaim?

(1) emuiuis Csrstmesaamts Boron trifluoride @@ oiflowrss sESLLLeOTD.

(2) uyGgmetrervL_-Geomflufest Careiiend dalamimis SIGLomesfiur @M  SMITHS
S(HSHLILIL 60TID.

(3)  yGymeireroL (-Goonflufletr Qamsiensdbdlemmbie Bi @ STIOTES SHSLILIL 60MID.

4)  emuiuisr Cersimasslamibes Bi @B SAOEIDTES &mHSLILLETD.

(5) uGgmemeroL L -Geomflullelr  CEmeienddHaamEIS S{Comefwim Q(H SIOTLOTHE
SHHSUL_60TLD.

What is the IUPAC name of the following compound?

Ueisumo GFisweuulesr TUPAC Quuwirt  sTesrenr?

CH,CI CHy
CHaCHCH,CH=CHCHCHCH,
CH,CH;

(1) 8-chloro-3-ethyl-2,7-dimethyl-4-octene
(2) 1-chloro-6-ethyl-2,7-dimethyl-4-octene
(3) 2-chloromethyl-6-ethyl-7-methyl-4-octene
(4) 1-chloro-2,7-dimethyl-6-ethyl-4-octene
(5) 7-chloromethyl-3-ethyl-2-methyl-4-octene

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

4
(A) (B)

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

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

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

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

(5) Conformation B is unstable therefore it does not exist.

methylcyclohexane @er a1 Lenioliimsit A wpgib B QsrLiume Uelieipld  Fabmiberien
sflwreng e1g1?

CH,
4 5 o 5: 6 71
; : \ .CH
3 2 1 ’ 4 3 2
(A) (B)



15.

16.

(1) sliemwiy A sigle o p@luras ous6a @& B ous LOTBBULIGaSe0am60.

2 sliremwiyB o ggflubpg. smgamd Gosulsd sl C-2 wpmw C-6 @?@mﬁm
oiFs H oigmssepad 1,2- @eoLalommsmens s Galsims.

() sliLemwiy B 2 gglubpg. sryemd Gogulsd &L C-3 whmwp C-5 @evisiTett
o155 H oegmssepda 1,3- @enLelamaisanends ST HAIBEI.

@ slLowiyA 2 pHuppg. smemd Qusulsd gl tib C-2 whmw C-4 @ evieiter
o5 H ognssen s 1,2- GeLelmaismsts s Balsmas.

() slLowiyB o pglubng. ousrd e Bameodssmliugsoamey.

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

CH3CH,CH,Br CH3CD,CH,Br
(C) (D)
(1)  Cundergoes 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.

eiisupo Bw Geremeusmsit C, D uller EtOH @euisiten mengesd sodium ethoxide (EtO™ -

Na") o emen HTEEHMBH HHGHIG. FHurear smmampns CHibesHHs.
CH3CH,CH,Br CH3CD,CH,Br
(C) : (D)

(1) D symg El ams possiBe o semasm oi@sGaumst C oenm B2 auens
BHEEIBE 2 6ienTalams.

2 8o sresnseb O ofpsdsd Bepaamer gOmalsd oema E2 HébH60
FHTEHHRISHET.

3) 8o sresnsed @6 ofasss Pepadpa gOaalsy owna  El & &H60
BHTHBRISHET. _

@ @grewbo El péscine o semmdlamen  eeflad D o L ewme srésn C
2 L eTeniglanid UMieEs Gousld GammboHa.

(5) e E2 péassihe o shomdsmer sefgub D o_Lemen srHsn C
2 L ITEIGHleNDd LUTTES BGousbld GmmboHae.

A gas behaves like an ideal gas under which of the following conditions,
(1) High pressure and low temperature
(2) High pressure and high temperature
(3) Low pressure and high temperature
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18.

19.

(4) Atmospheric pressure and high temperature
(5) Low pressure and low temperature

Ueieumo 6hs Blbsmasels & @m eutyy @l dul UTWeUTE  HLbHIGSTsTEmEH?
(1) 2 wi spdsd wHmd SMp CealLFame |

(2) 2. wi spdsd wHEb 2 Wi Qe

(3) smd SEsL WHDD 2 Wi CalLmeD

(4) svalloadien @ipésL WHDId 2 Wi GeuliLlensy

(5) &M SiwssL HEL STP GatuRmey

. The work done by a system is 107 , when 40 J of heat energy is supplied to it calculate the

increase in internal energy of the system.

@@ simwiiamsd GFuwiuGn Gausmen 10 ] si@n. @sne 40 J Qe FHH
oUpEIBLILIGLELITE!, Semwllsr oisFFsaulsd gBUFLD WIBBSH Sl & 6wl @ s.

1y 307 () 50J (3) 407 4) 207 (5) 0J

2 moles of an ideal gas undergoes a series of changes in a cyclic process as shown in the
figure. The processes A— B, B— C, C— A are respectively,

ULSPled sriguwerm, 2 mol ey @am @m ol L& Gewsiitpenpuisd em CHTLT
LIBBGHSIBE o senmdlams. Gswsipsmpest A — B, B — C, C — A asfiuen

(psmmBul,
AR B
i
|

CM

v

o~

T

(1) Isochoric, isobaric, isothermal : LOTOTHHECUETR, LOTBI (P, FGeulL
(2) Isobaric, isochoric, isothermal: wrprepss, LOTBIEH6I6N6T6)], FoGeuLliL
(3) Isochoric, isothermal, isobaric: wrprésasustay, FWORIIL, OTBTSi(IpHS
(4) Isobaric, isothermal, isochoric: wrBrepsHs, ORI, OTBTSHaIe 66

(5) Isochoric, adiabatic, isobaric: wrpréseaueay, Camelebeuns, LTHISIIPES

Which is an extensive property,

(1) Temperature (2) Pressure (3) Gibbs free energy
(4) Molar volume (5) Internal energy ’



& @ effleureraiulsou,

(@) Geutiensy (b) siwpssd  (c) dled swngear a8 (Gibbs free energy)

(d) eweoir Hemarsmey (e) oBF g8 (2 sel BF s68)

20. Which of the following are not state functions?
Letisnmeusieumpied sTemey  BlemsuHHTOIBLIT(H,

() q+w b®) q (c) w (d) H-TS
The correct answer is/are : #flwren eflenL/ellent el
(1) (a), (b) and (c) (2) (a)only (3) (b)only

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

21. Consider the following statements.

(a) In impressed current cathodic protection the metal object to be protected is
connected to the negative terminal of a direct current source.

(b) The anode used in impressed current cathodic protection has to be replaced
regularly since it gets used up in the protection process.

(¢) Impressed current cathodic protection is preferred to sacrificial anode protection in
cases where the surface area of the metal to be protected is large.

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

LisiTeuBLD  SnBmISEneTd:  &([HIHI5.

(a) owsalw Vet &CxTLE ursEsTUlsy, urssrodsiu  Colemigw 2 Georsid,
aengl GrGymiL Wer Cormmieurulledt Wenm (WemeTUL 66T BenewThBLILIL g [HEBELD.

(b)) owsHHw e &CHTLE ursmsETilsd LWL SiGeurm Lreig CHriFfuns
orBoluLGaeiiGh.  ghemeflsd  @al  urHISTUY  (Wpeopulsd  UWISTUTLI9BE
9 GiT6TITE6HBEI.

(c) urgsrssiuL Gaswigul o GeuradHdlen Gumuring Gufisre BRMmée@GId UL FdHEe0,
S(pHAHW 101631 &HBHT{H UTHISTUILITETS!, SIF L IemnCILjeTT6T SIBeor (B
urgisTlitflenen el Siglawns allHouUliLBGalameEl.

GuwBsv (a), (b) wBmIL () BB FRWITET FnBEBeT a6,

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

22. One foot by one foot square thin steel sheets, which are made corrosion resistant using
either zinc or a chromium coating, are required for an industrial application where they
are exposed to the atmosphere. The said steel sheets must be cut from a bigger sheet.
Consider the following statements.



0007

As far as corrosion protection is concerned,

(a) application of the metallic coating first on the bigger sheet and then cutting it is the
same as cutting first and then coating.

(b) Zinc coating is better than a chromium coating, if damage to the metallic coating of
square sheets is a possibility, during the industrial application.

(c) both zinc and chromium coatings may be acceptable, if damage to the metallic
coating of square sheets is NOT a possibility, during the industrial application.

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

0  asHLFmsn UWeum_ 9@,  Brsh D060 G&BImMAWIgFemTed uFAL Ul G

SIGUIARSH  Heml QFuiuiiug L B ONEG @G g OeTeysien  Glososlu 2_GBEGH

5&BHST ChemeulILGasimen. BmG @sney Bu6TIDENTL_ 608 8@, SIMEBSULL Beirenen. Beneu @(h

Ui H&l Yedmibas @elegQuJ@ésasLlu@eﬁ]smmsm. Ueiieubid dmbBmisened TN

BIGLULINYSHSHE0 LTEISTL I enenL] QUTLISHSHEuNT,

@ Ouflu s&YBE oy o Geomsl yFALG  Neemi Gl YEUWIBLLGBID,  1psHedsy
Qe YOWBRSHSE Usisni o Gsonai UEFABaUSID @5 TN LOU {1 LLIG,

(b) wa56EMA Lweur_igeiiGurgl  F&Irs HBGHallsst o Geonsil WEAhE Gesmd
26U T6YU hHi3EH (T FTHHUILTE B\ @ Lo ler, GOIMAWD Ly Ffemenr el 5 S RAY:2:
FIBBHE.

(c) eowasLsmisd UWISIUITL 1960 8Ll o &irs S&EBHelT 2 Geonaml LWFFhE G
26T eUSHBETe0N FIHSHWILTEG  Bsveurs UL ESHS0,  @Grmiuin U&a, Brel  yis
S QTR iy QlETeTeMLILL &8 86,

GwBsv (a), (b) wbmid (c) euslwiBmier sfluirer FDBOIGET U6,

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

23. According to TUPAC conventions, the cell reaction corresponding to a cell diagram
(a) is written in such a way so that the oxidation takes place at the electrode on the left
hand side. - '
(b) is written in such a way so that the cathodic half reaction takes place at the electrode
on the right hand side.
(c) does not have to be spontaneous.

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

IUPAC afldliing, gm e QUHTUL HBHIL T QBTLILMDLW Be0SHSTEHID,

(a) @LACUBBITag BLaius fsitaumuisd B&DaISTS 61108 ILGLD.

10



24.

25.

(b) &BsT.H myssrésoras auesiLp Weeuruls Hepbasts ausiLGL.

(c) swngeons SmasGaiabigul Siedlulsbensy.

Gw6ev (a), (b) wBmId (c) AWwBBIsT FHume FnbBmBsT Sieuem,

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

Activity coefficient, y , of an ionic species X in solution, is
(a) equal to zero at zero concentration of X.
(b) a unitless parameter.

(c) unity in the standard state of that ionic species.

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

PG SHoIFelalsTen m Swellds @erbd X @6 QFUBUTLGH Gaush Ty LTS,
(@) X @er u&Fdw Qefelled UWFAWSHHEG GenemTUTaSI.

(b) @B =osmBD UTWTED

(c) =it owefulst Bww Bensoulsd Eeneuarhbamssev.

GoGsu (a), (b) wBmib (c) eaAwmbmst sfluimer FabBmisst <yeoe,

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

Consider the following cell diagram.

Me(s)| Mg (a0) a,, .. =1)| 11" @a) (. =1)| H,(@) (B, (e =1 bar | Prcs)

The electric potentials of Pt(s), Mg(s) and hydrogen ion solution for this cell are Doy »

D) and CI)H o) respectively, at 298 K and 1 bar.

Consider the following statements.

0
(a) EMg\Mg” = D5y ~ Py at 298 K.
(b) Dpys) — CDH+(aq)' # 0 even though the electrode potential of the standard hydrogen
electrode is zero.
(c) the electric potential of magnesium ion solution = C]§)H+(a )
q

11



26.

27.

28.

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

Lesieu(pLd BEVOUDTLIL HDSHS  H(HEHIS.

Mg(s)

Me™ )8, 0 =1 )| H" 00D s, =1)] H,0) (P, (0 =1 bar s

298 K @eonb 1 umi DPSEHIHD, @b He05H B Te Pt(s), Mg(s) wmmib smsraear
SlIe sengeedlet letien (g Hmis a6 WBOW dpys), OMes)s OH+ag) AGLD.
Uleiteu(mld  amBmisenerd: BHEID.

(a) 298 K @60 EoMg[Mg2+ = OMg(s) - Ppus)

(b) Buio geysar Wsoumnis swssn 0 an BopsCUTSmID. |Bpics) - Prre(ag] # 0.
(c) wheldluid siwie smIFelle Llean(psHsh = O

H* (aq)

GwGsv (a), (b) wmmib (c) ABBHIET FHWTET FnBmisei SEUE,

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

The rate equation of the following reaction A + 2B ———> P is best represented by
A+2B——> P SIEDID  HTESHHBBMO  Hds ol Fweiun s Apliurss.
Uy SIB Sl siaiLGssisg),

— M - 2 _ M _ M _ 2
D) —= == HAB] @ —=—==#A] () === k4]B]
“4) —%E’-tBJ = k[ BT (5) None of the above

Consider the rate constant, k= 2.4 x 10™ mol 'dm? s The value of the rate constant, k,
in SI units is

k=24 x10° mol'dm’ s SI@ID HTEE  wMfelloniss & masis. erhs riled k @en
Gugiogl SI owo@sers, '

(1) 2.4x 10" (2)24x107  (3)4.0x107  (4)4.0x 107 (5)4.0x10°

A — P is a first order reaction whose rate constant is 3.0 x 10™ s and the initial
concentration of A = 0.50 mol dm™. The half — life of this reaction (in min) is,
approximately,



e
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JU

()

A > P eaeug siés wifed 3.0 x 10% s SUOMLL @ (PpHsd  auflnas
SreEswrGn. A ulldr eupibu Qsnlley = 0.50 mol dm™ UG, BQEH HrHsSHSH60
DAMTUTIDOY S BTV (BILOLFiBefsd) egma s,

(1) 35.0 (2) 38.7 (3) 77.4 4) 111 (5) 233 x 10°

29 (a) A catalyst increases the rate of a reaction by decreasing its activation energy.
(b) Molecularity and overall order of a reaction may be equal
(c) Half-life of a reaction is always independent of the initial concentration.

The correct statements, out of (a), (b) and (c) above, are
(@) oo cassElLTamL, HTHEHBE Gaibessmuds GEMBULIGET (LPEOD DIHET HT b
HHMmS DB & HAeTmaH.
b) on ;{)rra'saségg;‘]aﬁ[ APeUTHIMET  SIHehT  CoTdHoHsH HTHs  aflws  Fowrs
BB BHEOITLD.
(©) o0 IEESHE SmITDS STVLTME, EHOUTHID SIHaT 9yIbu Geniiallsb
SRS HHBTHI.

BwGev (a), (b) wBpmIb (c) eyAuBmish FHuTe SaBmissT <sue,

(1) (a)and (b) only (2) (b)and (c) only (3) (c) and (a) only
(4) None of (a), (b) and (c), is correct. (5) Allof(a), (b) and (c) are correct

30. Consider the following expression giving the relationship between the two variables k
(rate constant) and 7 (temperature)

k= Ae T (Q and A are constants)
The above equation is the same as
8o wihsst k(o wrdsd), T (Gaiufme) seLaBbe Gl ulsome
OQpridemerd SHW Wesumh GotelliurGamsns Hmais.
g .
k= Ae 7 (Q wppd A sydwer wredssi)

BB’ FweUT_Teng LNsinIpd aHBE swores?

(1) 1nk—1nA=QG:] ) lnkz—Q(%)—-lnA

~(Q
~ IO

|-

3) lnk:Q(%)——lnA 4) A= ke (5) k

13



Section IT - 6 Essay Type Questions

(Recommended time 2 hour)

l. Answer all parts (a), (b), (c)

when the electron is at n =2 level. (1eV=1.602707% )]

(b) Emission wavelengths of elements are used by chemists to find out whether specific

elements are present in a sample. Characteristic wavelengths for some of the elements

are given in the following table:

unknown substance ig found to emit light of
frequency 9.23 x 104 s"!. Which of these elements s suspected to be present in

the sample?
(40 marks)
(¢) (i) Write chemical equations to represent First ionization energy of lithium and
Electron affinity of chlorine.
(ii) How many lithium atoms coyld be ionized form the energy released when 1 mo]
of electrons are added to 1 mol of gaseous (] atoms?
The first ionization energy of Lithium = 52 x 107 mol
The electron affinity of Chlorine = - 349 kJ mol !
(1i))Explain why hydrogen chloride has a lower normal boiling point than either
hydrogen fluoride or hydrogen bromide, '

(30 marks)
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1. esbeur UGHBEREGID allenWefHEs

(a) mppash  ogmelst 0" wlLsHesien  Beosdreldr  Fé8 e
FLOSIUTLIgeTsd SHILLHLD.
E=- %eV
@eosglret n =2 oub ILSHD 2 sienBUTSH, o6 Sigpielmen SimeBemd 332
nm yselsten @@ CuTL Gl sreaGbeUTSl sisen BHb 66T omaldHdEs.
(1eV=1.602x 1071

(30 sirsrss)

() om  wreflufs GUUILL  cpeosmIEsT o sieTemeuT  sleid  SEHLBISHBE
@7 & TLIeneILIGOT 61T & 61TT60 SIb LPEVE M 617 681 HT6V60 SIEMEVIH6IRIE 61T
LWL SSULBSlEmen. oo apushiseEhd SnBinCs 2 flu  SimeussThISEHD
&6 oI L suenemiulled SHILILL_BeiT6ren:

(PBOSLD | eyemevEseTid/nm (PBUELD | SiemeumeLd /nm
Ag 328.1 Fe 372.0
Au 267.6 K 404.7
Ba 4554 Mg 285.2
Ca 422.7 Na 589.6
Cu 324.8 Ni 341.5

(1) mmwormeouls  sUyevsl  LUGHUTD sHiTlmers  BTeVID LOBOEBIBM6TTH
SHiromenllds @& b. ‘

(iiy ewb apeosld e o wi Fhgyl BuT CLTaGmens: &reib? e  Smp FHH)
Bum_GLretimemeris &TeuID? .

() @0 opwiurg usTisssHa IR afssLEDCUTE, =g 9.23 x 105!
oiemib  Wgmellsd  @eflepwds  sTelSTE  SPwiuLg. @b wrafluls
BOUUSTS SBGESUILL GG (PSRISGET LITolmalsTaBmisT seney?

(40 yeireM6ir)

(© () @fglwsHst @serd owandss Foawub,  @Gemmiafsr Bevd &y etr
BILL SHHlenemd NFHLelsssbamioul QIFTWLNTS HToHohEm6T SIIDSHIS.

i) 1 wed emy Cl oemssalpe 1 apsd Beossrasmst  GeidebEUIE
2_GATGL  FhFHowll LUSLESHSH  ahHmen @S SiemIGss
SILIEBITE SULIL (Ll jd?

@B LSHe (pHeoTd Swemss Fhsl =5.2x 107 T mol™.

(i) emproear GCommenyl Lrang, @mEFs  UCTanILpaGHET  Sishevg) SR & F6iT
YCymemioL tger@aym &1 ST 6o Cargipensuulsnid Ui &e GHOMHS
Oargpmeoulmnars QeTatiBeieng. &MaHme ellendds.

GGenmfleflstt @evdHarer HIULw =-349 kI mol™.
(30 ysireMa6ir)
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2. Answer all parts (a), (b) and (c).
(@ (i) Define the term, ‘lattice energy’.
(i) Draw a fully labeled Born- Haber cycle for the formation of MgO(s) and use

the data given below to calculate the lattice energy of this oxide.

kJ mol™!
Enthalpy of formation of MgO -602
Sublimation energy of Mg 148
1¥ jonization potential of Mg 738
2" ionization potential of Mg 1451
Dissociation energy of O, 498
1* electron affinity of oxygen -141
2" electron affinity of oxygen 798

(35 marks)

(b) @) Using the concept of hybridization, predict the geometry of SF, and SF.
(i) Draw the resonance structures for SO~
(30 marks)
() () Draw the molecular orbital energy diagram of N,.
(i) Draw and label the molecular orbitals formed by the overlap of two p, orbitals.

(z- axis is the inter- nuclear axis).

(35 marks)
2. e6bs0T UG BHBEma @D sllenL_wieflé s

Haber cycle)  susmyriay &0 sy L SIS L) Ben
PUENFLIQRT FTeva FFenids & 6001 & @ & .

kJ mol™!
MgO @i C&HTeiimeD Glsuliieysinemens -602
Mg @ USBISIOTSHE) &) 148
Mg @61 1 swenmmas (WP SHHLb 738
Mg @1 2° swusmas SIWSHBID 1451
0, @eir UIflemas 5 498
PLAFNeE 1° BeosHrett B Lib -141
LAFallar 2 Reos&yei BT LD 798
(35 U6iT6TT a5 61T)
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(b)) (1) serys Garsienasnus uwebsHg, SFr wimb SFs @en YO SHMBH B

(©

&6 & b
(i) SO @nara uflas SULILGMST alenyH.
(30 yeireressir)
1) N2 @si evsampm @UBmed FEH MIULHHemar auenys.
(1) 8® px eUbBmsIssM6 ComEUTHBHaIm s U Nsmed 2_HEUTSBULPL  epsvbaabm)
PUBmeOSemeT cuenyha QUWIfES. (Z s sm-Benl SIFFTGLD)

(35 ystrsiassin)

3. Answer all parts (a), (b) and (©).

(2)

(b)

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

B 63-@e1CsMedL_-L |G Geoms (Cahn-Ingold-Prelog) eflglasMeiLig B emi_L1
LT6m 60T IL |8 GTHL_65T B\ememihHi6TTaTT Fal LRI 617 65T (P SHeiTEmLD (RISl 60T
GUHSEIBS Y,  eemD PUCUTH  SiBaeimsanaid @rientt  Memeooriy
SimlmL B sisheog Z etenn auenguimis@s.

(20 marks)

M (i)

I CH,0H NEC~ CO,CH,
£=¢C £=C
BrH,C  CHO HC=C  CO,H

One of the eclipsed conformation (along C-2, C-3 bond) of 2-bromobutane is given
below.

2-bromobutane &ysem il (eclipsed conformation) (C-2, C-3 UlememT Ly
auflGur) &Gip SYLILL (BeTTeng.
Br Me

H. /Me

H

()  Draw the three staggered conformations of 2-bromobutane and label them as
X,Y and Z.

2-bromobutane Geir  eeimy STBHTMOLILIEMET  EUDTHE] Seupenps X, Y, Z
e AT CES

(1)  Giving reasons identify which conformation or conformations would undergo
elimination reaction with ale. KOH?

17




(c)

000

SIJEIST HhaHl, 66l Senoli] isveug Siemliysst alc. KOH o e
bHEB HTHHHHBEG 2 U LG 6161 G6enhiETeus.

(u1) Giving reasons postulate the structure of the major product of the above
reaction (ii) showing its stereochemistry.
sryemmisst  HhH, OCuBsmplwetdésd (i) et ysmer  ellemensiie

sLLmliens Sigeit (pULIFILOTET SIgnOULL 6T Sigioellds.

(30 marks)

Giving necessary reagents and conditions show how you would carry out any TWO
(02) of the following conversion.

SeuFlwiore  STEGOUTGLSST  LBEID — HUbsHoeaismend  Hbhsl,  Llaeumb
wrBiGselsd gChad @rsungsner esisurm CoBOsrefali eend ST BS.

. Br OH
(1) HO :
D D
(i) [ TO (jCHZ

Cl
i

CH3CH,CCH3  —  CH3CH,C=CCH,0H
ClI

(i)

(50 marks)

4. Answer all parts (a), (b), (c) and (d).

(2)

(b)

State clearly the conditions under which the following thermodynamically deducible

expressions can be applied
() q=nRTInZ
Vi

(i) TVY™! = constant
_ rdq
(i) AS= -
(iv) dH =nCppdT

AH
v) AS= -

(25 marks)

At 298 K when glycine (NH,CH,COOH) is combusted in a bomb calorimeter 969

kJ mol™ of heat is released under standard conditions according to,

18



(c)

(d)

NH,CH,COOH +9/4 0, —  2COy + 5/2 HoOqy + ¥ Nygg)

Calculate the standard molar enthalpy of combustion. Assume ideal gas behavior.

(25 marks)

(i) Write down the mathematical expression of van der Waals equation.

(ii) 2 moles of ammonia gas occupied a volume of 5 dm® at 27°C. If the gas
obeyed van der Waals equation calculate the pressure exerted by the gas.
(a=4.17 atm L” mol™; b= 0.0371 L mol™)

(25 marks)

1000 moles of gaseous oxygen (Cym = 5R/2) at an initial temperature of 727 °C and
a pressure of 1000 atmospheres are cooled through a reversible adiabatic expansion
to reach a final temperature of 227 °C. Calculate,

(1) the final pressure of the system

(i1) the change in enthalpy, AH accompanying the expansion

(i1i) the change in entropy, AS accompanying the expansion

(25 marks)

4. 60601 UGHBEHEGWD allenLwelldE:s

(a)

(b)

Uetteu@d Geutiuawdsalluwed siglisnuisd 2 UsHsBuiuGl Qensfiur®@sei 6ibs

pubseneiseisss & LFBuralssiiu (puib g Cnellanmsds HHs.

() q=nRTInZ2

Vi
(i) TVY~! = constant
_ rda
(i) AS = p.

(iv) dH = nCpn,dT

_ s
(v) AS==

(25 yetreMaseir)

298 K @eb dlemendest (NH,CH,COOH) eyemat, @emiiad  sGsorflorsfluisd (bomb
calorimeter) s@end QFEUUOLGLELTS B Bubsamarssis &p 969 kI mol’
g&8 Geusall LuBaSBal.

B HEear CeuliLa|sTenemmenuids &emd@s.

(25 ysirefsein)
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000

© () opsiamas FLOGTLITL 19631 & 6uflg, Oyt igemeo STDSIE.
(i) 27°C @6b, 2 apsd oCwreiiur oy 5 dm’ seveusmenen SIDLSBBE!. G6l
OUT  QUBSTEUTENS  FLOGTLITL lgemeuL] Uerubmiasimsmufes, 86l . surweflemmen
OFaIsh SLILIEGLD SlWpssHHlmas  safsgs. (a = 4.17 atm 1.2 mol?; b =
0.0371 L mol™)
(25 yeireiaeit)
(d) s Oeuliu@lenso  727°C Raub, 1000 susfvemi_sv SPSEHSHSHID 2 siten
1000 apsd  sumyy gLdlesr  (Cvym = 5R2)  syemsy QM  LIBTEsLIL
ollfleurds & Hemm_re 2mia) GsuliuBlensy 227°C Glement SIENLLILDE)EWIT
G6MMT B L g). |
(1) @6 siemwornis Bmiz siupsssib
1)  elfleursssm s CEmLiyenLw GleuliLisysitemsnmueomen wrmmp AH
(1i1) ollfleund s s s a5 QBT W embaiiufeoren wrmmb AS

(25 ysireiessit)
5. Answer any TWO (02) parts out of (a), (b) and (c).
Use the following information to answer this question.
Alz,z |\T
AG=-nFE, log(y,)=-AlZ,Z [V, 1=05xS c. Z:, log(y,)=——l2x2 N7
g(v:)=-AlZ,Z_|\I Z Blr) =T

E:EO~—1n(Q)

[Data : F=96500Cmol™, R=8314 JK"! mol™, A =0.509 dm?¥> mor‘”]

(@) Often quinhydrone electrode is used in determining the pH of a solution. It is

composed of an acidic aqueous solution of quinone (C6H402) and hydroquinone
( C6H602) with a platinum wire dipped in it.

()  Write down the electrode reaction in standard form.

(i) Using standard notation, write down a half cell diagram to represent this
electrode.

(iii) Giving reasons, state the chemical species whose concentrations determine the
equilibrium potential difference at the solid/solution interface of this electrode.

(iv) Write down the Nernest equation for the electrode potential of this electrode

and identify all the terms in it.

(50 marks)
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(c)

(b) A scientist constructed a fuel cell which uses butane as the fuel. The electrolytic

medium of the cell is acidic. The spontaneous cell reaction is

2 CH,CH,CH,CH, +13 0, -8 CO, +10 H,0. He found out that the Gibbs free

energy for this cell reaction to be —5,400kJ mol ™.

(i) Write down the spontaneous anode reaction and spontaneous cathode reaction.

(ii) Deduce the charge number of this reaction.

(iii) Calculate the largest potential difference that may be observed across the two
* terminals of this fuel cell.

1

(iv) Calculate the rate of combustion of butane in units of mols™, in this cell when

a steady current of 15 A is drawn from it.

(50 marks)

A student prepared a 1.5mol dm™ aqueous solution of Pb(NO,), labelled as P,

and a 1.5 mol dm™ aqueous solution of AI(NO;),, labelled as Q.

(i) Write down the relationship between the ionic strength of a solution and
concentration of ions in it and identify all the parameters in it.
(ii) Calculate the ionic strengths of P and Q.

(iii) Using Debye-Huckel limiting law show that the activity coefficient of
NO73(aq) in P is larger than the activity coefficient of NO5(aq) in Q.

(50 marks)

(a), (b) BB (¢) 9B LGS0 gorulmid @ebnghd almLwsibgs.

Q6 CosialsE el weleas SPGB HHMSME LWLSTLGSHSD.

AG=-nFE, log(y.)=-AlZ,Z |NT, 1=05x) ¢, Z}, log(y:)=
i

Alz,z_|NT
- 1+aB+/T

_po RT
E-E'-—(Q)

[Data: F = 96500C mol™, R = 8.314 ] K™ mol, A = 0.509 dm>” mol "]

(a) on smyFals pH Gmend Srorealliuglsd @ulsienant Gyrer WetauTul Sl aHig

LWUSTLBSELILGEDRE. B& GWtamsfsds @ ol Bid ST (CeH405)
wipn  @&eimeuwiGamsn  (CsHsO2) o Ler @ Usmriigemd QILIT  BHeEni6i
BDSHHUILILG 2 HaurssuuULHelTsng.

(i) Heiourilsh HTEsHmS B agalsd 61(DSHIS.



000’

(1) Puwio | GBI BSemei — LIWIGTLIG 8583, 8 Wletteumuenen
dgﬂﬁﬂﬁ,@mﬂu@&@m@@&nm SlenJd  Hev UDTUL SFlemends &(me.
(1) Erremitimsit Sb&l, @b steurufesr glewiio  / #yey B (s g Seome
| FLOHlEN6V SiWPSHSH mﬂg)ﬂu_m&g}gﬂsmmg) HLog| QElellenm e
ﬂ'mrrsvﬂés&daem;;m S Fmuie Qenmisnens; H[Hb.
(1v) @b Peamisarea GrpiTeareroL_ (Nernest) FLGLIT DL eTaps) SlFleVisiten
SHMAHSH! LG BISHETLLD BN GE B TEmT e .
(50 yeirefes eir)

b) @@ olghep e, Ll G snenr eflQLITmeTT el UWSTLBSSID e e lQuITERsiT
BTN SILIDGBHTT. oy BOSHH  TeLE o mip M  Subflevioneib.
Sl BeVG 6t GWIT 601 ST HEBLOM 601,

2 CH3CH,CH,CH; + 13 0; —» 8 CO, + 10 H,0.
Qb seobAborer @ier gungen sé8 (Gibbs free energy) ayeng -5,400 kJ
mo]™! AE QMUUSTES euit G (Yt
(i) GG =GeomL{ BIoSSSDMD ST e &CHI_{H BN &b g5lenemiLd
ST,
i) @s OISEHHT gBm sreviensmr 2_UIhHns.
(1) = QLT m6iT B60G 356t 8w (Lpemenas EThas a5lemt_Qu
DHUSTENSBILIL & Fnigu Ol & anigu WSS Cpun en & safas, A
iv) @& BOHSHBHE 15 A BlEm6OLLIT 60T Wl6STEyLD COUBLILEWL TS,
Uy CLesllest saserr eﬁgjgr)smg, mol 5! 860 semildEs.
(50 ysiteMaeir)

(©) oG wrawas 1.5 mol dm™ QFnleysiter Pb(NO;), @eir Bid  senrameng,
sWrflds P st Owf e, AINO;); @en Birds smIFmed Swmilhba Q
et6arlt Gl 1_megr,

O o &BGIDU&&\S]G&T- SistTouedleniod: @b é@]@:}ﬁﬁm SAwer  Geflalbew
BanL_ufsomes CamLienLs WS,  SiBesiTen  sisbeor LI LDIT 6011 &6 6D 61U LD
BRI TewiTas.,

(i) P ommib Q @& suwer 8U6VleMLDE 6m6TTES & 600l &b & .

(i) eou - apaéssh (Debye-Huckel) e subLy eNgulement UweiLiB gy P
wilsvisiemm NOsaq) @it QeFwihur G GBI yeH Q @evsiter NOj;(aq)
Glstr QEFwBLm {d GWBHHID LT EL] Cuflwgy eremrs BT (HE.

(50 ysireaseir)
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(a)

(b)

(c)

6. (a),

(a)

6. Answer all parts (a), (b) and (c).

The following represents the rate expression for an elementary reaction of the form
A+B — products
(i) Write down the rate expression for the above reaction using the standard
symbols
(i) Determine the SI units of the rate constant.
(iii) Assuming that this reaction is carried out with an excess amount of B relative
_to A, derive an expression for the pseudo rate constant (k*) of the reaction in

terms of the concentration of A, [A] at time, t and its initial concentration of

[Ao]-
(36 marks)
A certain reaction [A—P] is found to follow the differential rate law,
_d4l_,
dt

(i) Given that the initial concentration is [Ao], derive the integrated form of the
above equation.
(i) If 25% of A undergoes reaction in 30 minutes, what would be the
concentration of A at the end of one hour given that the initial concentration of
A is 2.0 x 10° mol m”
(36 marks)

- —C—%;ﬂ = k[AJ [B]" is the general expression that represents the rate equation for a

reaction of the form A+B — P
Briefly outline (including any associated mathematical expression and sketch of a
graph) the principle of the Initial Rate method for the determination of the order
with respect to A. (Experimental details are not necessary).
(28 marks)
(b) wBmd () AW T60EITH LGBHBEHESLD allenl_WieMd @& b.
eioimas @ WHEEIE STooshslen 6ish Qeusiurt_igsneoit Ly glLiedlbalama.
A+B — Products
(i) Puo Giuidsmstl LLSLESHS, GG SILULL STésbIbera Hibs s
GeueliLTL 1gemen  61(PHIH.

(ii) srés ofp wifelssrar SI sslmeand &6l

o
U8}




(i) @6 sreswrem Ui Leareallsd A uwlgub UTTHHs gmigwt  Wens B ujeir
BuBGsTeiniLGagisd shs, GFfa A, Gprb t uls [A] wopd [Ag] Senr
SWJou Gleley  aeusbmls  SiglinenLulled  Bg e s a6 (Burraﬁl HTHBH
wrpfled (k*) @barer QeusliuT woas Hmelses.

(36 ysiterieseir)

(®) o6 efss srésn [A —> P] AUMSULE Hrds elFmwill GeubnisusTes
S’ Beiteng.
(1) - <ugbu Genlley [Ag] eLETEES B GoHLI FLOSTUTL 960 @HBISIEn6HE
aleuHBenad HMmelds.
(i) A uflssr eyribn Gedey 2.0 x 10° mol m™ eleard  HIULL Beitangl. 30 Bl sH8ed
A Wlsir 25% sréssHnE o stsmrewruler, @@  ewllhHHLmen @u;aﬂm'ﬁ A
ullsst Gapsley wimgy?
(36 ysieflaeir)

© - Qc%‘l =K[AP [B]' ssiugi A+B ——> P agup  smwiliasion
HT& S S BEH 60 BT D FLDETLITL 6ML Ly Bl Sl SHieut LB S &b Guimrgy)
GeuefllLmL_@Lb.
A Qariiurer HTéHs  euflenFenulds sEMULUSHBGIW Qb STés  upenpuisi
(UfCFTHemen  eflugrissT  SIUEIWIDEV6EV) SHBNHMS  (CHTLIUTE — Sewlls
QeusMLLTB®6t, suenyy Semen o siten dsad) HHBHBLOTES 66T G 5.

(28 Lysiterilaseir)
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