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Read all instructions carefully before answering the questions. / y&s OO BEnd &80 evd Bug® coecs
ewols? Bwdstm. / elarmssersd e welILSDHE Wy, SIILLL SAMQQSSOHMET SIS
UTH & HeLD. ‘

This question paper consists of two parts. / e®® ydz sy 008 ecmBst ©®sIBn ed. / @bg ellernssmst
BTer® LGB semerd QST H6TeNE.

Part A — consists of three short answer questions. / 028 88nd y@» nuist ©®sI0n ©d. /LB A~ epeirml
GB W eNenL o616 C& TesoTBET6TSL.

Part B ~ consists of three essay type questions. / 6®z% gomnsed yew RuBzy 6®x70m @0, / LGS B - apeiry
HUHeNT U eNeuT e SH6Ts G1&mesor G 6Teng!.

Answer all the questions. / 8o g® yd» 0c0 BEnd ewsIny. | ojenas sl laTnsasepseLh eflemiweflss

Write the answers for Part A in the space provided. / A emode wgws BERS wow §i ped8 Bustm. /| UGS
A TTEHEBSHTET el BameT G&MTRSGILLL GLESO qupsaib. _
Draw fully labelled diagrams where necessary. / 0@ mBIDE 8O0ySeHmewnsI® H® WO 3§ i wOwst glsim.
/ Gaemaiwte @L.miger6h (LA LpemDLLITeT SJEOLALITEITIEI 8@ 60T Ton LUl GUEDTTLILTEIHENET UenT&.

Involvement in any activity that is considered as an exam offense will lead to punishment. / B OS¢ @C®
wEmD ®n® BwdmO wdRTR OO (OO EBOD edned. / uflome GHOINS SGSUILGLD [BL-61.5560) B 867160
FEHLIGOUS 5600TLe0e0rd: @ ol bl elG &S0,

Use blue or black ink to write answers. / 88nc 80® wew AE owd O Buin wodmy Wi, /
o 6OTITE: &EH 8 B TET 606N L_&HemeT TSNS HE Bevld SUeug! HBHLL] LN LweTLI QS HeLb.

Clearly state your index number in your answer script. | 88no vyed B8ed Bww gome B0 &EP 6wy
DO, | o mimar eflenl LSSHSS 0 e hs Flasssms agafans UG s. '

Detach Part A. Submit both Part A and the answer book of Part B attached together, placing Part A on top./
A 05008 6053 STy, B emdend 88xc; ewmd 85T A emde n@, OO §feno 006 @i, [ LGH A
2 0 ss oG &Esab UGS A wHoih LGS B el USBS5aS RETHITE G eneaudg! Fufllssab. LSS A,
GG eneu & LILIL. GeuestT(HILD.
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Gas constant (R) =8.314 J K 'mol™! E=hv

Planck’s constant (h) = 6.63 x 10°*J s v="_

Mass of an electron  =9.1 x 10" kg D

Avogadro constant (L) = 6.023 x 10 mol™! i Ry [“2‘ - “—2] (m >n)

Velocity of light (¢)  =3.0 x 108 m 5™
Rydberg constant (Rg) = 1.097 x 107 m"'

Atomic numbers: Ni =28, P = 15,5 =16
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' Part A
(Recommended time / BedB» mocw / LuflbaierseLiuLL GBrLh: 30 minutes)

1. Answer all parts. / 8oE® @m0 DO BERS ogim. / SleneTH S LGHSEBEED el weflées.
(a) List down three assumptions of the Bohr model.

a8 gumaRed comcun n»s ¢SOsim.
sumy T KLl et &ESICH TS LILGLOGS.

(b) Discuss the success and failure of Bohr theory.
el BeDotmed wlOmBDs ww guEomEDe D Stetatal
GUITT CHBML.LITL.19.60T Qeum Lopmilh Ggmeveilsemer afeurH &a.

(c) Write down the ground state electronic configuration of Ni?",
Ni*' 8 8 ¢Deed gocaieBm drnwnwe Gusis.
Ni2* W6t BenT Blenev @eVEH TET BleneWENIDLIELI SIS,

(d) What characteristic feature/s is/are responsible for the color of Ni compounds?
Ni weeadeodE D86:wed orn Dm e /s 0®idiy/Rnl?
Ni Gsgenausaier HnSHDHE STreuions @@ HDLILIDF /ST agl/aemel?

(33 marks)

2. Answer all parts. / 8 e® o006 0c0 BEno e¢sin. / SleneTE S UGB sEp&HEG0D allen weflss.

(a) 1. Draw and name the shapes of sp, sp? and sp® hybrid orbitals.
sp, sp’ ew sp’ e DuBmOE W@ qig HO OB
sp, sp? opmith sp° seliy UL seflar auigeurisHamer el bl Sl6ubH 6T QLILITEEmeT

SIS,




(b)

(©)

No. oa

sp sp’ sp

ii. State the type of hybridization of the given compounds.

2 8 eoewsnde Gnomde DEnw sens’ HOED.
BFUILLL GFFenaaeTaT SeLILITES 6Uens:&emaT G0 [SINT O
P in PCls: R

Sin SF4: s

Be in BeFa: SRR

Cin CoHa:

. The steps in the Born Haber cycle (A) - (D) for CsCl given below are incomplete.

Complete the missing steps.

CsCl wews eads? 0ddl dped (A) - (D) 8edd vvn etDo B gm0 O gedybene. Ov
0 Gren BuedS 8Oyl mIsim.

gew asr@asiul@erer CsCl geamer Born Haber s&s7 Lgsaier (A) - (D) Sl Ligsel
LNDEDLOWITE §)6V6016). BIVEVITS LIIG.&E06rT WIGEH QFWs.

(A) Cs(s) —> Cs(g)
(B) 2 Clo(g) —* Cl(g)

(C) Cs"(g)+Cl(g) —> CsCl(s)
(D) Cs(s) + % Cla(g) —> CsCl(s)

ii. Name the enthalpy changes associated with the following steps.

own & g Bedd w 000 O EB eDmEMmO »H® WD,
LetTeuapih LIG.HEFLET QBTLILHeMLL QeI 2 6TEH6nM rhorisenst (enthalpy changes)
QuuwG .

(A) Cs(s) —> Cs(g) E
B) /i Cla(g) —> CU8) e

(C) Cs*(g) +CI'(g) —> CSCU(S) oo
(D) Cs(s)+ % Cla(g) ™ > CSCI(s)  —ommmmmm oo

i Draw the structures of CCls and CHCls.

CCly s CHClz ¢ dygw g€xvs.
CCls npmih CHCl3 @p@wieubfletr &LLenLoLILIS 6T 6L TE.
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ii. Show the polarity of all the bonds.
Buec® A0m0E §i8emd ovsidsis. _
SIS S LNeneTLiL|S&eTlaTsID (EnETea|d SeaTenLoenls STLH&.
iii. Indicate the net dipole moment of the two molecules.
aeq 0comd @l ¢OYP glemn ¢Fosin.
@B €06V T m1 B erl6tr Gl AGemaTald Hneaner GOILIGS.

CClq ' CHCl3

(33 Marks)

3, Answer all parts. / 8o E® om0 DE0 BERS: @¢sim. / oienesH s GBS0 eflenLwefl&e.

(a) Designate the configuration of the double bonds as E or Z, according to the Cahn-Ingold-Prelog

rules, indicating the priorities of the groups clearly.

e OE yYImo 12880 ¢ Cahn-Ingold-Prelog 3BDE0 gm® 8170 ARHOC
Senseses E ewd Z eoce @ mosis. '
Cahn-Ingold-Prelog ef@iLig @7Lent LfemevorLiiledr Blenevweniotients E sievevg! Z ereor
GOLLINO S, snlLiiseafler (erauflaninseaner QFefloinss ST .

() 0 ' (ii) o I
H-C_  CHyBr HO-C-HaC, G NH2
c=C{ ' c=C{
HsCHLC CHs ‘ H—%*HZC CHoNH;

(b) Give the TIUPAC name of the following compound.

©

w05 woowfoed IUPAC 5280¢ egsim.
e mamih GeFensuuler IUPAC Quweny GOILLIG&.

The reaction between HCI and NH3 in the gas phase proceeds to form NH4Cl.
Doy 4Desoed & HCl ww NH; gnd gBBweds? NH4Cl ened.
ey Blemeoufiev, HCI inpoith NHz @&th @6nLGuiImest Hrésih NH4Cl g 2 auns@ih.
i. Define an acid according to the Bronsted-Lowry theory.
Bronsted-Lowry zms0@d ¢md ¢®ce qo ¢idsis.
Brensted-Lowry @a&ITLLIMLIG.60 LIlg. SIS NS eI T MisS.

ii. Using Bronsted-Lowry theory, identify the acid, base, conjugate acid and the conjugate base

in this reaction. , :
Brensted-Lowry m0@ 9550 26859 00 yBBwed 30w, v¥dw, wgd®m O wv

50 FO2 HEOWB WEBW OBID.
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Bronsted-Lowry Gamlumlentll Uweru@SS), @&5TESSH 6 Sifleuld, eeuD, §)6m6ur
ol WHDID @enerr N H WD SIEOLUIITEITLD & ITE00T 8.

+
NH, + OCl

HCI +  NHj

ii. The pKa of chloroacetic acid (CICH,COOH) is 2.86, while that of acetic acid (CH3COOH)
is 4.76.
Hecledda B g®ced (CICH,COOH) pKa gow 2.86 8 D ans B3 g®ced
(CH3COOH) ©w 4.76 2.
GGaTTErT HAL1S Sleuld (CICH,COOH) gétr pKa 2.86 sp@1D 2185 FOWD 1.5
sdlevth (CH3COOH) @it pKa 4.76 24&LD.

o Give the relationship between Ka and pK.
Ka et pKa §6 0085705000 ¢s053m.
Kawmmih pKa @emLullevrer QgL ijenL ENINIRCIE:

e Out of the above two acids, which is more acidic?
oD 48c ocomss, Dtnd gdn Diert p@xl?
CaGe GULILALLILLGeTer @Ten® Siiflevmkiserfley 6rsl 2155 210605 Be0TEnLD
QB IT600T L S517

o Give the reason for its stronger acidity in relation to its structure.
o8 Dywe @38z 08 BAC POEDDORY oD (WO,
@8 2B 2106 euedleminemis O\8: [TE00T LB (D G ITET & TF600TEH 60 S & 60T S LennLIL|L 6T
QsTLIUUL® eflerdGs. .

iii. Arrange the following acids in the increasing order of acidity.
wwm & B gOc, POEmmde U8 OB amBEedED wmesiy.
WereuBLh Sitfeurigsenet Steumilssr oiudlew auedlemio 2B sfE60 aflensFlilig RUEG
UGBS S8,

A-chlorobutanoic acid (A), 2-chlorobutanoic acid (B), and butanoic acid (C)

(34 marks)
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A
I Part B

(Recommended time / BEed@n» mocwe / ufipEenrssiiul L @prh: 1 hour 30 minutes)

I. Answer all parts. / Bog® emde OEO BERG eqwl®. /| AMTHE! L& 5 & 658G LD
eflemLwlerfl & .

(2)

(b)

The line at 434.2 nm in the Balmer series of the Hydrogen emission spectrum corresponds to the
transition from the m™ orbit to n' orbit (m > n) of the Bohr model.

»BOUs? Be®idn DEemdEed MO8 ogdhed 434.2nm & o530 88 gumBed m
Dy meed 80 n O mFend (N> n) wn®eancd gncw .

mETFeT Hrevs Blimnmensoufer umnl Qgmifle 434.2 nm Gev sSreTLu@Lh GHTE), Guy
wrEFuler m-syaisl el LuTe U B hS N-apeug oIl LUILITNSSHE (m > n) @emL.Guillmest
BerLene GUSE DS

1.

ii.

iii.

ii.

i1i.

What is the value of n?
n 8 gos Bwg?
N @)60r GILIMILOITEOTLD 6T60T60T?

Calculate the value of m.
m 8 0w OeHDS WOBID.
m @657 QLIQILOTETE NS 86001188,

Calculate the energy released by one mole of atoms in the above transition from m to n.
pom M 8O N ¢y wn@medd o OJeeRs fu wim anife vemw
»OsIB.

Guee GUILINLLLULL m @®Hs N &6 Blawb Srerleiey, e epe S| 6001 8.5 6TV
Qeuelal_LIL@GILD FHES e &evol18:8.

iv. Calculate the wavelength limits of the Balmer series (highest and lowest) using suitable values

for n and m.

n ©® M Bew g6y ¢onsS ©vdm BEdsY 08 egdhed (pve® vy BE®) HC®m gows®
BObsY ©enHI8 HOTTD. '

QUITGSSONET N DHXID M QLDILLTETHEISMETL] LIWaTLGSS umoy QamLfler oiemeuber

TEVENELEHENET (SIBHBULFWOLD GEODBSLLFWID) SHevulle:s.
(40 marks)

Explain why the first ionization energy of phosphorus (P) is higher than that of sulfur (S).
oetdsded (P) 8 vef aeBndes anBe ool (S) © Dt O drfesy Oxiqd 10188
WOBI5).

auraLys: (P) @6 (S SIWeréesE &6 FoLiy (S) & il B snns ENBLILIS DS T
HTTEOOTH NS 61T &5

What is meant by electronegativity? Explain why the electronegativity of the N atom in NH;
is less than the electronegativity of the N atom in NH4".

Beys waesmde esienst gl moriest n®m¢? NHs 8 N 6c@eged B’ 69aenmdB
NHs" 8 N 566500 Beynl eaesmbded Dt ) dfert @538 e1&E mosio.

WGeir TR TS SeTenLn eTetTmmey eretrerr? NH3 @)6b 2_6ierm enpareei ofgupiefleir Ll etT
TBITgsarenio, NHs @6 o_eren enpayaer ogmiefer Wler B i saramimenwt aflL
GSMDEUTE B MLILSMHSBITET &ITTeHeng 66T & s.

Explain what is meant by the photoelectric effect?
mom Beysl @ddemn wremst gewtd mosiesy nO®m¢?
spef) LA6tT el emeray eTeuTLILIGIGU S 6T6tTEDT 6T6iTLIEN S el 6Teh & .
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iv. Name two d-block elements that are used as catalysts in industry, giving the respective
reactions in which they are used.
2EQBOE Teddm oEn vdm mom d-eaned §eeds eima »@ B, doed
8mwd geg Do yBHw Eust.
Qsmfldsienmuis sasSwns LweTUGSS LG @ Tesr® d-ezreLiLY eL 6V 8 i 561 60T
Quwisaer GG S, Cailh Senel LTSS SIL60T FIDLIBSLLILL.
FHrHESEBIGOETLLD GOUN6GS.

(60 marks)

2. Answer all parts. / BeE® emdd DEO 8End o¢zim. /| Slmaibsl LUEHsEpsELD eflenLwieflds

(a) i. Draw the Lewis structure of the HNO3 molecule.

HNO; geg0d g8t Oxww ¢8sizs.
HNO3 epevganmileir suruiieiy (Lewis) sLLemLien L aUenTs.

ii. Give the geometry of the following compounds: CO2, COs*, CCla.
w5 :0adedE 0886 egsim: CO,, COs%, CCla.
s Tailh CEFameasaaT CasRrsas algaaminlilssamer GHLILIGS: CO,, COs%,
CCla.

iii, Using hybridization, explain why ethylene (C2Ha) is a planar molecule, whereas acetylene
(C2Hy) is a linear molecule.
Gu@mSenw vwidmm m8x3, ©BExT (CoHs) »Ew gepdnl Om 5@ #8387 (CoHs) 088w
geRdn Dsfos? O¥qd w1&& wosim.
SOLILUTHESSMS LLaTLRSE), sr@leler (ethylene) @b FISET QPeVE T2 b ABLLSHSLD,
oFHmeSer (acetylene) @ GBITGEHTLITET Apa&HFnll 958 SBLLS DS &TIT600TEH 60 B
ol 6 & 8.

iv. Draw the resonance structures of NOs” ion.
NO;™ gemrend s®ygain Oxw ¢8xsiz.

NO3" gwehietr Lifley S LeNDLIL|GHENET 6T,
(25 marks)

(b) i Using an energy diagram, explain the formation of molecular orbitals in 2s and 2p atomic

orbitals of the oxygen molecule.

BB G wOHHE WS wSBY, VuBeses? G ernEDS 2s ww 2p BS@reRm WEm OC
genm mot8m ;20 v1w88 wivT.

RB FHB UMmTLILSmS LIWTLGSS), 2p8eineir enevdanbrigienLu, 25 Hoib 2p Sigml
@D &6 eneudenm @D &6 2 BHaunEsHSams eNaTs:Es.

ii. Which one of the two exhibits paramagnetic properties? Oz or 02*7
anEO®® Qe easiy® mivies? e® e¢ems’ nO¢? 02 end 02%?
@hS @ueoriqeid 618l LITsThs @ semer sTLhi&ms? 07 slveusl 0227

iii. Calculate the bond order of Oz, Oz and O3".
01, 07 &0 02" O D) eog HERIB WEBID.
0, 07" paith 02" @ weuhpileir LNemsvoriiLy eurflemaenil &euof18 8.

iv. How does the bond length vary in the following: O2, O2” and O2".
Bus et ¢a/gos O AsIAD o ednd Dxlert emetd: 02, 02" v 02"
B h s Teamilh o068 Fn.0l 566 LenemriiLy Berih eTLILIG. DTS W& eTeTLen g allend @ s: 02, O
hoib Oz, .
(25 marks)




(c)

(d)

i

ii.

1103

Describe the terms Lattice energy and enthalpy of solution.

e18¢3 B ww den O EBr ws B Bedmd mSsIv.

S TE6T FMeVs FHE) LHMLD QeI 2 6TEBen(D 6TeTaIh Q& THEEmET ellens & &.
Construct the energy cycle for the formation of CaBra(s).

CaBra(s) ¢Feeme wepr anld wdws ggsim.

CaBra(s) GBTTDRISSH TR F&HB) FHETHMS - HAITHGS.

Enthalpy of solution of CaBra(s) / CaBra(s) o0& owmIBe / = .73 kJ mol™!
CaBr;(s) §)6T &60 &6 GleuLILI 2 6TEHeN D ’
Enthalpy of hydration of Ca?*(g) / Ca*'(g) 8 wecs ¢zfmcBe / | =-1577k] mol!

CaBry(g) @61 BETHmeh QauliLl 2 6TEHen D
Enthalpy of hydration of Br(g) / Bri(g) 8 wdcs oxfmcBe /|~ -336 kJ mol"
Br (g)/ Br'(g) @& BGIHmeL QleuLiLl 2 6TEeBenm

ili. Using the given data, calculate the lattice energy of CaBrx(s).

i

2 a8 e wedmo =6 CaBra(s) 8 ¢ 8ef aBw neme mosin.
QEMRSELILLL srasamerli Lwaru@ss), CaBr(s) @er smes s&G G600l &85,
(35 marks)
Define hydrogen bonding.
w8 sy dsAmw 80 ¢osis.
& TF6T LNEnEUuTLIL| ETETDITEY 6T6OT6T 6T6iTLIEnS 6568 @ 8.

ii. Draw and label hydrogen bonding in liquid ammonia.

&0 ae®fRw O @YY ATDD g1¢ B WOBIB.
Brel o Guresflwimelieh 2 arer EygeT LilanearienLl alen s QuwiflGs.

iii. Explain why ammonia (NHs) has a higher boiling point than phosphine (PHs).

om0tdBs3 (PH3) © D80 g mowemes go®dBw (NH3) 00 ersfent O3B w188
WCTIB.
siGwrestwr (NHs) @etr asrHBlane, Qumsvlier (PH3) g el i@siones @B B D F 0T

SITTETTS G N6 &,
(15 marks)

3. Answer any two (02) parts from (a), (b) and (c). / (a), (b) @ (¢) @08z ®zn® ©m0 e¢w®O 02)

8En 0 wewsdm. / (2), (b) paibd (¢) B wanrld QoLs gesaib @ran® (02) 16D &ErEE
aMemi_wieifl & .

(a)

Explain the following statements, giving reasons. Show relevant structures and mechanisms
where necessary.

o OB vum gEe s1E BOBID. ¢Dew MBIOE 49 Oy 63w WBTH e
eusTDsTs,

L 6TeUBLD Son. D018 65)6T ST IT650T 18 @15 60T el6nds & 8. G 6maULLITeT @Lrsefley QarLLenL i
SL.LemnLiL&6T Do QUITHILAEN HHENET SHTHS.

i

ii.

Trans addition takes place in the reaction between ethylene and Bro.
OB88x7 e Bry @50 988 w0ed Quzled qomaeme By ©d.
sTRefeT tnmith Bry @enL GUIWITET STéSHIOTETE @ trans dal L eney eflemneraumaGLD.

BrCH,CH,COOH is not a suitable halide to prepare a Grignard reagent.

BrCH2CH2COOH §x2® gBwomadme ;800 ggey oclwn omned.
BrCH,CH,COOH syasy ®sarmyl. GEmganariiaunmener swrflésEs 2 sbs gl
2{6V6V.
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iii. Dehydration of 2-methyl-1-butanol gives 2-methyl-2 butene as the major product.
2-methyl-1-butanol S&cme BEe®xsy yihm dEw e 2-methyl-2 butene @ied.
2-methyl-1-butanol geir Brsbmes syers 2-methyl-2 butene g wrgeTanid ellemaTaunss

LD
GHy i OHs gHs
CHa-CHy-CH-CH,0H hoat CH3'CH=C~CHjs + CHg-CH,-C=CH;
major product minor product
(50 marks)

(b) Give the structures of the major products or reagents labeled from K to T of the following
reactions.

son weost 588w o K80 T ¢l ocs »® @S ¢ g 9Ge ewd yB®oD
@@ D18 OB, '

Blhsmemild sresnsefo K wsd T ey GelulLliulGeter §Lkisesse QUThSSLomeT
Lysmer eflemareysarflen SLLLMDLILIGSHET SHVeVS GF TSN 6L QLITHLSE0ET GO GS.

HCI/ conc. ZnCl,
heat

i. /\/\/OH K

OH HBr
i O/\/ M O/§ N

OH
vi. B T ~CN

(50 marks)

(c) Give necessafy reagents and conditions to carry out the following transformations.

aDen HBcm vy ghBe nFFD wews? o8 svn wews’ uBobmm 8¢ WG
B gEnds eusIdsim.

S hasramiid LTHH ST MG STETET G5 6meUUITET G& Mg 660 L QLITEH L& LoHmiLh
BB enersamear GUILLGHS.

C])H
CH3~CH-CH,-Br

i- H3C"CEC"CH3
. OH
O — O
X
Br
iii. /\)\ ———

®¥% Copyrights Reserved ***

(50 marks)
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