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Uit FrTSEsEnsare  DIfaDIbHeHT:
e This question paper consist of TWO (02) sections.
@6 ssTHBTeT G (02) uGHsmen Gonamibsilens

Section I -

ugs I —

Section 11 —

uge 11—

Short answer questions. Recommended time 30 minutes.

Answer ALL three (03) questions. Answers should be written in the
spaces provided.

Godw aile alsnbast. ulbaarsslufh HTn 30 I[N
apeim (03) elenssens@l allenuleilons. L S SHed
ML BENET  6KIRHAYLD

Structured Questions. Recommended time 1 hour and 30 minutes.
Answer ALL three (03) questions by following instructions.
sty ol Gayy elendser. Ufbslnysbel@d sareob

1 wewd 30 PRSI

epeiy (03) eflemmdsEnsGid, SIUULL SifieNibHedsmern

Herum) efenlwieilsgs.

e Submit answers to both sections together.
By, uGHsE@sGL 2 fil el SEraTHmsT @RTDIH 10T fidbaanud,

o The use of a non-programmable calculator is permitied.
Gewsd MIBUEHSHUIULTS BailILTaEisaie UTelame SIS HBID.

o  Youare NOT allowed to keep the mobile phones during examination. Please switch them
off and leave in a safe place.
Ll g e LIhBH@eT enaiLlHed GmreneoGudule UIT6UEnGISHE,
Siodiulleteme, DihmaT Simasg oG Geaeluied maIHgl sugaLb,

Gas Constant / sumy wmpfed (R ) = 8314 K mol”
Avogadro Constant / syeusrg@ym wrpiled (L) = 6.023x 10% mol
Planck Constant / (fenméidair wnfied (h) = 6.63x 107 Js
Velocity of light / gefluiesr Geusmib (C) = 3.0x10%ms’!
Atmospheric Pressure / susifiemn_eo oipdsbd (7)) = 10° Pa (Nm'z)
Faraday constant / ugp@L wipfled () = 96,500 C mol™!

Some useful equations / LwSLL&anlpul Ao FRLITGS6T.

Encrgy of an eleciron according to Bohr Theory,
Gurflesr Gam umiige L Seosdrer geanilal Fhdl.
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F=— ———— ]

na

h
E=hv; Ax. AP = —
21




INDEX NO: cvririierirerienannsies
Section 1

ugdh — 1

{Recommended time 30 minutes)
(Lflibgiemydbaiu L Gpyb 30 Hil_FimeT)

¢ This scetion consists of Three (3) short answer questions.
Bluifleureng epsy (03) Gl eflenL
allembsamennd ETEETBeTengL.
o Answer ALL Questions.
FHev alamasseiihe alleaLwels®s.
¢ Your answers should be written in the spaces provided
Sriu’L. @l Gsusfuled o miser ufedser erupsli 6y GsuewT(BID,

1 (a) Identify four quantum numbers that can be used to describe an electron in the depicted

atomic orbital.
&SPt oen gUbnelsd o eer @ Gevdslrener alufléal UGBS ESF g

BIGHE FHEHFOFT G aiiemauid sipHIS.

...........................................................

(08 vjeiref®eir)

(b) A form of Rydberg equation may be used to predict the emission spectrum of which of the
following species? Mark all by drawing a circle. Give reasons for your choice.
@l Buaalar FoaiLmLrarg Lasuiplh ebommisais &Tsoe0 momensoem
SporeiIuahG ULSLBSS (Pub? SiH@ad GBI eIl euaysumHe (apaib
Sigmed GubEaIb. 2. 1ogl GFFalbe 2 flu srrenmismend gms?
(i) Hydride ion / saay® oruer, - (ii) Duterium atom, gg8sfund oiam, D
(1i1) Tritium atom / psAund oieml, T (iv) Helium cation / anfedlund smmuis, He™
(v) Beryllium cation/ GurfleSuns smmpwes, Be*"

Reasons / snieauimiaselt

......................................................................................................................

.....................................................................................................................

(06 eneflEset)




(¢) An electron in monatomic hydrogen atom moves from a 3d orbital to a 3p orbital
guam mersst swvelgeien g Sessid en 3d gibpds Bubs 96 3p
PUBpeite; Siemsdapl
(i) What is AE corresponding to this transition?

Bis oMHpSHEILET GorUigmiur AR seiug wng?

...............................................................................................................

(i) What is the potential energy of the electron when it is no longer associated with the
atom?
Sl eafelmbe GwsArs (phprs Gem jubp Guigb Burpl il
Beosdlgeiar DpdHeHe o6’

.............................................................................................................

(04 ysiteMmelT)

(d) Write down the short hand notation for the electron configuration of Ti (Atomic number
of Tiis 22).
Ti @ Beossye Basowenoliipsres spbhas AU oL aowais. (TG
Slantleierr 22)

..................................................................................................................

(04 LeleMasit)

(e) “Alkali metals are strong reducing agents”. Fxplain,
“gny o GeuamnisaT suglaiTal HTPSESHID Smelast aueb”. aliersgs.

...................................................................................................................

{04 vsirefasit)

(f) Electronegativity of carbon in HC=CH is higher than that of carbon in H3C-CHs. Why?
HC=CH @sb asnewiiu@d siusoiles AsGengihaereninureng HiC-CHs sremiin@id
aruefe OGN HSHETEIDEIL STLIGEID o WITEITGD, 66!

...................................................................................................................




..................................................................................................................

(05 1jeleMasit)

(g) V20s is a well-known catalyst used in the production of sulphuric acid in contact process.
What characteristic property of Vanadium make this possible?
V20s aisiugl Qamhenas (wanpulsd Feoifidsfsobalar o Hubhdiuled uweiuEsHSIIEID
6o anwin’ L @@ pabaAwingh. SFCswunuth aubampuibgled siell Apliiiusdy
fpeold FTHSUID Syalame)?

..................................................................................................................

(03 vjeiteifienei)

2 (a) In NaCl, the coordination numbers of Na* and Cl™ ions are:

NaCl @ed, Na™ wpmib ClI” onudicafisn FHe0 samisHs:

N 70y
-

e

pLampce

pNG

(08 LjsiradeeiT)

(b) Draw the direction of net dipole moment of CClq and CHCl;.
CCly upgnp CHCL; @er Capllw Sap(penaiiaibhdimaiied dlangemil sy,

(12 yeireilssir)
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(¢) Indicating the formal charges on the atoms in the ion, draw the resonance structures for
NO35 .
NO5~ sualestien Sigmibseilar (PpUTeT ghnRismetsd GUIHS, NS

Lifley &L enIDUILGBEENET  SUenI .

(12 1jeiterfise)

3 (a) Give the IUPAC name of the given compound.

sl Gajomaniar [UPAC Guufiend sibs.
o
HC=C-C-CH=CHy

...................................................................................................................

(b) Consider the following reactions of two alcohols with Lucas reagent.
Breon® smeGsrosaias wreardar GammamerGLTREnL.cmear LlaelmLD

HNHSHMIBE6TD  H(HBHIE.

HCI
Reaction 1: {CH3}2CH-COH > (CH3),CH-CI
ZnCly, 25°C
HCl
Reaction2:  (CHs);C~OH ' (CH3)3C-Cl
ZnCly, 26°C

i, Compare the rates of the two reactions.
Bran@ srasnssiar sidhs algmsmanyd UGS

...............................................................................................................




ii. Give reasons for your answer to part (b) i
uEd (b)Y Bedi 2 108 allenlhoilar SITRRIEaTS  HHbd.

iil, Write the mechanism of Reaction 1.

Fresh | Sbsrear GUTIi(pmBeLsh HHS.

(3&-Lsira i)
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fibsenpsstu L Gpnd 01 weasligghumed 30 AL s sir)
@raifleurangt cipeipy (03) Swowlijd s Gany el aematt GETemBaiengs.
Foe0 alemésaflihid lepL IR @S,

1. (a), (b) Wb (¢} eyPluaiisd ggrsusn By (02) afemssafpg alanL el s.
(a)
(i) Gembsaie o widfomw GySEUTLIQE Siaml wngfup a1 @i,
(kD Lsiiaril i)
(i) Li*" (o Bauetien @eosdymen n=2 'L sAalimbal 1= 4 wiLsADe ObLEaushe 444 nm
sysmeoangpenl Wi (L) Beo gafiufismmed sngHHwn@gor? Saitlbsaiean cpeod &TL{HS.
(8 Lsiiarflaeir)
(HDLIY Beveiren Seoddlyes n=2 w0 L HPedmbS n=4 1l 1 &ImE uniaugsnefiuw
sadurans, LiZ Ogsten Gosgdrs n=1 ol shelumba n=2 ol S50
uniteusheiu FEHmws ST QaD © WITaUTSETEHSIT Siebeog SMpeuTseut  B(hSEG0D?
s&Hl L auemgamull UETLESS Mfdos (@rat oeeifsaiar Qupegemernd
seiliLg SieFIoBBE)
- (10 veireieneir)
(iv)gun Sigpelssien gaiblaum FeAFQan QL amanib sigamen elLflealns?
Heaupeusmauiiion Fab@FQomiGLeadsamean (1, |, m, s) s1ipsis.
S gpeiien (Fe)
(i) 3d @aosFgaiaaiad HeH
(i1) 45 BevsAFaesaiied e,
(¥ 5 yetrefieeir)
(b}
(1) “e0 oigneieeist Bevs Hgeimefici FobgUNGHD] QFTLLAdGsEUC Gotang”, LS
SHHBHOLGaIS W]
(#0 ysiraaser)
(i) o moyear ogusls -1.362 x 1077 1 sé4) w Lotag Geodgialie SipdssiurL
FEHA 1QUIT sTends STl s.
(30 Yeiraifiepatt)
(iiDgep X-5AT Limninde 1.544 A siomefenSanSmLt SHFaned SIe0ams@Eeml.




Section I1
{(Recommended time Thour 30 minutes)

 This section consist of three (3) structured essay questions. Answer ALL three questions by
following instructions.

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

(a) (i) Comparc the Thomson model of the atom with the Rutherford model. (10 marks)

(ii) Does blue light of wavelength, X = 444 nm is capable of exciting electrons in Li2*(g) from
n=72  state to n =4 state? Show by means of a calculation. (15 marks)

(iii) Is the value of the energy of transition of electron from the state n =2 to n =4 in Li 2*, greater
than or less than the value of the energy of transition from the staten =1 ton=2 in Li 2+ ¢
Explain with the use of an energy level diagram. (It is not necessary to calculate the values
of the two quantities), (10 marks)

(iv) What do each quantum number in an atom describe?
Write the quantum numbers of one of the 3d and one of the 4s electrons in iron (Fe).
(15 marks)

(b) (1) What does it mean (o say that the energy of the electrons in an atom is quantized? (10 marks)
(i) Determine whether an energy level of — 1.362 x 107! J is an allowed electron energy state in

atomic hydrogen, (10 marks)

(iii) An x-ray generator emits radiation with a wavelength of 1.544 A.

What is the energy in joules of a single photon?
How many times more energetic is a single x-ray photon of this wavelength than a photon
emitted by a ruby laser which emits red light at a wavelength of 694.3 nm?

(15 marks)
(iv) State the Heisenberg uncertainty principle.

Consider an atom of hydrogen with a radius of 0.05 nm. Say, the position of the electron is
known to an accuracy of 1% of the hydrogen radius only.
What will be the uncertainty of the position?

oot PRI ; i n .
What will be the uncertainty of the momentum? (15 marks)

6




owar g Bumn GUralan g weds Sihs?
Eibg SxsnauBashenHil [anL iU x-&Ffar gun Gur G, apl SEHAGHS geipilemmed HIsOlLIGLD
694.3 nm sEaresdmanmiw fauiy gefulla o Guin’ GLrseb S 19guid sTdhSemenl
WL_GlE  FhdunLws?

(15 yeireflimeir)

(iv)spamsaGusda HFAufconnsd SSHSUSPMATS HHD.

0.05 nm sgemy © LWl WEIFE SEDbaIMEERNs HhHSIS. Geogdlraiien mencouwlrea
Hmsaons marsaiar syengule 1% e Busel SiiibaeiieTiTeal.
Sy Hemeoular BaFutdcianomuis oallhs.
o _(pH&HAT HEFLOGOMIIS SERHES.
(15 st seit)

(c)

() Gueneliulelr SHalijlis CEreTmsulenats BHG? QUAFME @) 2 SIS LI BTLI(R h )
SGH6N  ATeTHGE.

(i) suemss FHg GELSTR BGSILUGMH WIS @6 Sl SIUETHEY FhHEemLU
UTHbB Sl PEiTEH gngL'Ju;ml_é spesEnn Wiema? 1° oanssebslires Al o
ol Mg @@ sigowrs SUUSHETE Sauibams alsnbge.

(ii)BuIGTAefECaMmm SIS GIEURITH sunflésinpdamen  aELmg  allaibgs.
SlauUBIE (PSS HHIUBIBENT W66 T

(iv)Catenation ea@ugnsd  SGSLILGAIG! wingl?  SIURET @b 2 SITERIonGll  UwsiliGS3
a6 &hiH 5.

(V) Gousiafild oMb b (pSETemWIng 2 U ABMB  Beneveniid  GIBTEmig hLiLIHENGH
FLbhgiey Gemg alestienalll LLGLBSS alandhes

(VIYVCh @at Sismamyasd Lsms Bipddans, TiChsmyssd eag EmsSHed EBmash. Sho
MGHLTFHMS alenhihs.

(vii) obfaan Gobsefian  (Actinides) s@dsb  a@ILSTH  BHSUUGUSI wng?  SnhSIOTS

alLiflssSab.

(50 usnafieeir)




(e} (i). What is Pauli Exclusion Principle? Explain using oxygen as an example,

(ii). What is meant by ionization energy? What are the three basic factors that affect the ionization
energy of an atom? Explain the reason for having higher ¥ ionization energy in Mg than Al

(iit). Explain how borosilicate glasses are produced? What are the importances?
(iv). What is meant by catenation? Explain using carbon as an example.
(v). Tin and lead predominantly show an oxidation state of Explain using inert pair effect.

(vi). Aqueous solution of VCl, is green in colour while TiClz solution is purple. Explain the
difference.

(vii). What is meant by actinide contraction? Briefly describe,
(50 marks}

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

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

k) mol™
Enthalpy of formation of LiBr -351.2
Sublimation energy of Li 134.7
Tonization potential of Li 520
Vaporization energy of Brag 30.9
Dissociation energy of Brog 193.9
Electron affinity of Br -324

(i) Will the theoretical lattice energy of LiBr be different from the experimental value?
Explain your answer. (30 marks)

(b) Using the concepts of Valence Shell Electron Pair Repulsion (VSEPR) theory and
hybridization, predict the geometry of SF4and SFs.
(30 marks)

(e}(i) Draw the molecular orbital energy diagram of O.. Calculate the bond order and comment on
its magnetic property.

(it} Draw and label the molecular orbitals formed by the overlap of two px orbitals and two p,

orbitals (z- axis is the inter- nuclear axis).
(40 marks)




2. (a), (b} wimud {(¢) Sy SienargsIl L@@ aflent WIeMdbseb.
(a}
(i) LiBrg) @6t 2 paunsdssaMeh (PuemniinsL Quifit L. Guaiat - Uiy shand o

alenrE, HCp SHUULL SHAGHSMSTIL LLafes LiBr G stes shdliows saildga.

kJ mol™
LiBr @1 Garaimed GenliaeT@nemy -351.2
Li Batm UsSBISOTSE QalILaETEnems 134.7
Li Gengy SHIWEITHSD Goul i 1a|eTeTheny 520
Brag) Sargy  Spelumged Gloulitiasiiersamns 30.9
Brzgy Sag &ULhlifos Geulaiens 193.9
Br Gargl BeosAyea BTl Goliuasienamn <324

.

(if) LiBr Geo1 Gamun( (Theoretiéal) fhwren s shBlumas ufGsrpaman fHluish
senlidasii L Qumpnorershdled EHba! GoupILIL g Ra@&GIon? 2 g afmmul ellaldEgs.
(30 ysiteasir)
(b) ugiaiera) gL 8 Bevpdiar Gongsd serenms Gareisns (VSEPR) wppib FHEOLILThaaD
Caraiamatimanyls LwELESE SFa wipnd SFe G eugsugemns GIANR] Falib.
(30 ysirerfimsit)
(c}
(i) Ox@er cpevdapm eUlhped FbH MEOTULSHMS alnfs. Diget Heneuilil] aiflensemus
somllsa, SThs Bweilimenl ub® sTFdbgs.
(i} g px @UiBmedsefang woBpn BIsiG P pUihmeaalargid Siiams 2 (HaImGLD

(lpsuhanipl PLINMELBMmET  auenhHE GrifiLob. (Z- SiFa UGl BHalIL SIFITGLD).

(40 ysratiaseir)

3 (), (b) s (¢) rfgi,élma\)m'}@@ gaTeis Byei@ (02) alandaaibe affenL e SEhs.

(a)
(i) £6p sy Geengl @b el Sifey fpevd; STEBLONGD. S Sifledmzpu]b e
Sf0SMBULD SIEHLILITETULGHEH!S.
HF + NaNH,

NaF + NHj




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

(a)(1) Given Below is a simple acid base reaction. Label the acid and its conjugate acid in it.

HF + NaNH, —— = NaF + NH,

(i1} Acetic acid (CH;COOH) partially ionizes in aqueous medium. Write a reaction for the
ionization of CH3COOH and derive an equation for its acidity constant {K,).

(ifi)Giving the relationship between K, and pK, explain why pK, of CF3COOH is lower than that
of CHzCOOH,

(50 marks)

(b) Complete the following reaction sequences giving most suitable reagents, conditions,
intermediates or products labeled as A-J.

OH

. OSO4 B
ether
. (o4 1.0
(i QCECH QCH:CH2 2 D + E
. 2

(OIS

(50 marks)

(c) Giving necessary conditions and reagents show how any two (02) of the followin g
transformations could be done.

() CHyCH-CH,Br
Br

CH3CEC_CH20H2CH3

i
iy CHaCH=CHCH, CH; C—CH,CH,4

Br

Cl
(i) O/ - - o

(50 marks)




(i) osdmfssBowrag (CHiCOOH) Bidsmyseisd Lighswirer DNIGITTEDSH 58 1
ot u@éps. CH3COOH @it suuemssSHabeii FTHBEH a(pd DBET DoV
wrpfedd@iiul (Kq) sweium L. higioe.
(ii)Ks wigtt pKe 856 GenLuicorar GgprjUilamears ghal, CF;COOH e pKa opaigi
CH;COOH @61 pKo mé oniigenbd et @mmpaingld oo alensss.
(50 vjsirerfimair)
(b) A-J ey QuRL il Loming Wead GUTEhGHEIOTET SHISD BN, HUHHOATDET,
Ben_Flmsuamelt Die0e0s AllmaTELITGLEMTS Sh Geireupld HTbss QoL iflanei)

LTI KB S Sl
OH

) @ 00 L A B 6
ether OH
(i O—CECH

(i) ~F

J
OH RN

(50 vjsiraNasei)

(c) sreurpsusraBiles gomaug Sgem® (02) rpGEaiies Caenaume Bithgmenher
DHDID SThdsmad HhH DeUDBeNH S6HaTL) AsHS (Puld aTard SILHe.
(i CH4CH-CH,Br CH,C=C~CH,CH,CH3
Br *©
q
CHS'C#CHchg

Br

o — O

(50 sirafiassir)







