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Instructions to candidates
ufi s hesEnsarer DIf|pIHH0S6:

>

This paper consists of two parts - Part - I (25 MCQs) and Part -1 (6 Essay type
questions).

Qiufi s Hiemeng BG uGHomenr Gere@eng. LGH — I (25 ueGsay
olemasss) wpgpd LEeH — I (6 sL Gy elammdsss)

The use of non-programable electronic calculator is permitted.

Gawsd PIBuBSSILLTS sSefliLrsdssie LTamasE DIEIDSILEHE.

Maobile phones and other electronic devices are totally prohibited. Please leave them.
outside.
ufleng LSS s bsdH OpTameotudl LHREID ST leFT B et
UTsusnensE@ oignogulsdemen. senba siebfisr syefemw Poibe Ceueiluled b
auFeyLD.

Part—-1/uggd — 1

Recommended time to complete the Part - Lis 1 hour.
ugd — I | Heopey QFiw ufibsievrssinL. srsob 1 wmﬂgsﬁu_lrrmib

Answer All questions.
oimibH elamssEnd@GD el Lemsds.

Choose the most correct answer to each question and mark a cross ‘X’ over the
answer on the MCQ answer sheet,

@siGarp olemeipoworer Wsa sfurenr ealoomw Opfle; g, SHiOUCL
uevBsiyey el eflen gorelear aloulsr e X sear UsitemouiBs.

Any answer with more than one cross will not be counted.
PERDIBES GopuiL. L{6iT6MmQEB6iT @it &l T &5 85(6Th b EBIT6UT elleni_a6it
& 60T a5 CILIL_LOML_L_F&l.

Part -1l /ugd — 11

Consists of 06 (six) essay type questions in three sections (A, B and C).

aweiim  Ifleysefisd (A, B woppid C) 06 («up) siGop s slambsensr
Qaresieirengl.

Answer only four (04) questions out of six.

ap olemsssisy Braig (04) slamssaée WLEDL almwsises.



v

Answer at least 01(one) question from each section (A, B and C).

galGar® Uflelgnd (A, B wppd C) sécopbss om olamelBesgib
sl LaiEg s,

If more than 04 (four) questions are answered, only the first 04 (four) will be
marked.

04 (preiie) @BGL SiPswrar alamssensd il sefssuulyainies, wasd 04
(Br6ii®) WrHBYC HHHHILIGID.

Planck’s constant / Semméleh ompfled (h) = 6.63 x 104 Js

3 x 108 ms™!

il

Velocity of light / gefluflsit Gausid (C)

il

Avogadro constant / siusngsGym ompfled (L) 6.023 x 102 mol"!

1 atmosphere / 1 eueflswi_svid = 760 torr 105 Nm™

8.314 JK'mol™
= (.08206 L atm mol”! K!

Universal gas constant / suryj wried (R)

Ine = 2.303logw

Relative Atomic Mass / erjuggidbsefa)mer
H-1, C-12, N-14, 0O-16, S-32, Cl-355, F-19



PART I/ ugg 1

Answer All Questions/simengg alamssaipa el weldsgs

1. Which of the following molecules does not have a net dipole moment? /isiraumid
apevdsampnened Bap Bmupamearahdnmend CBTsnipmSETSHSH s1gI7

1.H0 2.80; 3.COz 4, NO, 5. OF»

2. Select the correct statement which indicates chemical change. /@ramuwiar wrHmGheng
Ghadsn aflwren speop ofle) CEuis.
1. Dissolving NaCl in distilled water. /NaCl gg sriiFdl augds [Bilsd HamyHoHso
2. Melting of ice/ usfidsligmul 2_(HbGH0

3. Mixing two acidic solutions with different concentration. /@m GeugiiL
GEnfiasien |fs0 HEMNFIOHMEN BHEVHH

4. Milk is set into curd/umsd sullgns wrbmlLGESss

5. Evaporation of water/i5j i sfluirdbasiuGssd

3. Oxidation statc of oxygen in H202is/ H202 @6v g foallsh gLfCwmpm Heneo
1.-2 2. -1 3. -1/2 4, 0 5, +1

4, Which of the following elements has the largest atomic size. / Leruid clpsosrisarfied
- Ouflu SNBSS Gl T (HETTETS) 618517

1. Be 2. Mg 3.Ca 4. Ba 5. Sr
5. Which of the following elements has the lowest electronegativity? /ileiiau@mid  apeosmisaisd

Bass @aphs Oatamdlis Hearenoamiis Gnrambeieg sgh?
1.0 2%/C) 3.N 4.C 5.Na
6. Consider the following statements regarding modern periodic table and find out the wrong

Statement. /pefenr DLauTHHeN DI Leuensmrsnil GQHTLTLTer LD FnDBDibsmens
BHHHBOSTEH Uenpwirer dmpanp Gefla) Cadis.



1.1t has eighteen groups. /@a LUSCH.G Fal L Bibenend GesnaiiBsirsngi.
2. It has four blocks. /@& mBreie GaT@lLbEmeS Comeam Beang

3., Vertical columns are called groups. /Blensodb@hml BIFs0H6iT gnl L ibait 6160
DI &S LG 660,
4. Tt has six periods. /@& 9m eiTHHamISBm6NS GloraiBsisns]

5. Elements arc arranged based on atomic number. /apeoasiussit oigml steuit
2lgliisnt_ufsh @UpRIGUBSHSHULIL BeTeme,

7. Hybridization of carbon atom in CCls molecule is/ CCls @6b smush sigmicilsn
HEOLTHSID WTHIT
1. sp 2.sp’ 3.sp’d 4, sp*d 5. sp®

8. Select the correct group which has elements in gas, liquid and solid state. /
auil,  &geud, Sewion e Bansmellsd ApMEBHEILMETS CBTEuIBsTeN Fal L SN
Gsfle GFuls.

1. group 2/gnlLib 2 - 2. Group 4/ sl L1b 4 3. Group 18/&nll1_tb 18

4. Group 17/gnt’ 1t 17 5. Group S/gal’Lib 5

9. Which of the following molecules violates the octet rule? /dsiiaumid ewsvdbanps6ilsd
o1& algdenul OpesH 61E?

1. NIis 2. PIl; 3.BCls i 4. PCls 5. CHClIs

. 10. Total number of clectron pairs in the valence shell of the atoms in NCls is / NCl3 @60
o 6o oigidmelei nigueusTey FLlgsd 2. sitem @GeuhBlye Bemgmens GLoTHSH
e il oot

1.3 2.4 3.9 4,10 813

_11. Which of the following statements is not true about Sulphate ion (SO4*)? /g60GLim
(SOM)omen Lpu eieutd snbBridbseisy QUTGSSIOHB sabml egi?

1. It has thrce resonance structures. /@@ apsiim Lifloyd S L enLolILSsemsd:
GlesiramrBelraiigl.

2. 1t has a resonance hybrid structure/@s g Lfleys seolenus Glsratisien g



3. Total number of valence electrons in this ion is 32./@b5H Siueafaisien aigieaIeTe)
BousHnsiiseisn Qonds cemienibmsd 32 HUED.

4. Tt has 2 pi(n) bonds and 4 sigma(c ) bonds/@ast 2 ewu() Usnsmiidmememd
4 Aswon(c) Uamswiibsamend CisreaiBeierig.

5. Sum of the formal charges is -2. /apanmeniowirsn eyimmisefier formal charges)
Fal BHOSTMS -2 UGBID.

12. Which of the following does not have a resonance hybrid? /flshisugpeusiieuipiicd Lifleyd
SHeolImLIs QEBTemghosTHH 617

1. COs* 2. NOs 3.03 4, ClO4 5.02

13. Molccular shape of XcFs based on VSEPR theory is/ VSEPR Gansiiens Stiglitientufish
Xcla Elei cpsodonMl MUQEULDTS  DIFNLOEIH]
1. Tetrahedral /mireiiupss)
2. Square planar /ggii%h  #emb
3. Trigonal pyramid /(p&Canemis gnlbLIGW
4. Distorted tetrahedral/flenseyiw (bisipsl

5. None of the above/BLoguesiten  sTensuLLLO6EDE)

14. Considering the following statements about the molecule CH2Cl, select the wrong
statement. / CHyCl cpevdbsnm Omiiuns Leieumd sBuibsmends sGHHD Csrai®
QLITEGHSIOND Fabenn Gsifle) Geuis. '

1. Valence shell electron configuration of carbon is 252 2p*. /siueflen sugoierene] U6
@sosHre Bevsowsnotil 2s* 2p* Queib.

2. Carbon has four sp® hybridized orbitals. /&L [Brsdie Sp’ Ul QDSBS
QT BT

3. It is a polar molccule. /@@ @ (Wpemare] APEIGHIaL GHLD.

4, All four bonds arc sigma bonds and equal in length/prsiie el jdbamsend &dbior
NenemlILIGEAIT@GD OBEID Slenal HerSSe0 FIDTIne.

5. Oxidation number of carbon is zero. /srusfisit UAGLDD eew 0 HGID.



15. Which of the following is not true regarding hydrogen bonding? / sggyeen Lsnemiiy
Q@ s Ueeimd sbuibseisd GLTGSHIOBBEHE 6157

1. It is also a type of dipole - dipole interaction. /@sie|b gmeuens
Awmumate] - Bppears] sauFd slsnawnei.
2. It exists among water molecules. /@@ BF dpeodbaapisend:aAni_uflsh STsmiLIGLD.

3. HF has a higher boiling point than water. / HF ayeng By el FnigiLl
QardRlensos ClareBerengs.

4. Electronegativity difference between H and I is higher than electronegativity
difference between H and O. / H wipid F 8Be @ uileoren 1666enas)dHoHeitanto
Coupir® H whmpie O @hme Eentuleorar Baupurienisil . _wiTeuTeug.

5. It is not an intramolecular force. / @&iGanrg Ape0bdaphpe llengILIs0s0.

16. Which of the following is not true regarding NaCl lattice?/NaCl @sir #neostd Qigm_jLime
1M Fabpissatsy CLITmHSESIoBDSE a517
1. It is a crystal lattice. /@@iGlaune Usilibigsd FNe0HLOIGID

2. Ions arc arranged in a body centered cubic pattern. /snusiissit 2.1Ls0-60I0W Gilgey
SHETONQMBINE G UPMHIGHELDHELILIG S Tme.
3. Coordination number of sodium ion is 6./8xmeund sweflsr Senswi slewt 6 L0,

4. Coordination number of chloride ion is 6. /@@smrenyl B owusish Blenemr s 6

SAGID.
5. It is an ionic lattice. /@@IG6urh SDILISH FTOHLOTEGHID.

17. Which of the following clements has the lowest first ionization cnergy? /Adsbsugsib
ApeUBIHIEBaTE) GHEnDhd (LPHEUID DIWEITES Fohalmils ClasraBeisngl 6!

1. He 2.Li 3. Be 4.Na 5. Mg

18. What are the products obtained when solid Mg(NO3), is heated? /
Aatio Mg(NO3)2 g Qautintu@ahsib6ungsl GupiuBl sisnensyssi Wirensu?
1. MgOs), NO2(g), O2(g)
2. Mgy NOag), O2g) -
3. MgNOzs), Oz
4 MgOs), NOyg), O2g)
5. Mg, NOyp), Oz



19. Which of the following is not true regarding ALOs/ ALO3 Ggm_juns  sisimsusnsuiisd
CuirmssIoBHe 61517

1. It is an amphoteric compound. / @I0euTm FFlwsdL| BETmeNUTEGLD.
2. It is called alumina. / @& Siidlern e SipHSULGLD.
3. It is a white polymorphic solid. /g1 @ usbaIges CesmIHEHILOLOTELD.

4. Hydrogen gas is liberated when it reacts with diluted acids. /@ai ga@nen
SITURBIBEHLET STHBOMLLIDBLTE 0STFe s GeuslefLLBLD.
5. Oxidation state of Al is +3. / sipuflaflwgds @UFACWDBDB Hlenso +3 HUEGI0.

20. Colour of aqueous solution of Ni** is/ NiZ* @sir Sramamyeedsl HPLrs SE06IG!

1. Yellow/ wghasi 2. Green/u&eng s -+ 3. Blue/ssold

4, Red/ denin 5. Pink/ Gosidleuiiy

21, Strontium-90 has half-life of 28 years. If 2.00 mg sample was stored for 112 years,
What is the mass of strontium-90 would remain?

SIrehAd - 90 Ssi DiEPTITPeS SIID 28 euBLBIGTEGD. @K 2.00 mg wor&fl
112 suglmimsit Gaiinisy Bobsrsd BHUrEGHEGL Siens) wig’?

1.0.215 mg 2. 0.5 mg 3.0.125 mg 4. 0.025 mg 5.0.05 mg

22. Which of the following radiation has the highest wavelength? /
Weireumid BATCIL ST DIFgmigs Dleney BoNHms ClaTani(Bemsnsl 61517

1. I R rays /IR a:gflyessit 2. Radio waves/ surGanedl  DIeneodsair

3. Microwaves/[5i6uisml snevmssil 4, UV rays/ UV mﬁlﬁeﬁsﬁ

5. X-rays/ X~ ss@iessit

23. The ion that is iso-clectronic with CO is, / CO @@y #w @evghadlyen souianilbamaen
CranIBeTen  DILSITS DisnIoanish]

1. No* 2. NO" 3. CN- 4.0y 5.0."



24. 0.5 g of limestone on heating gave 0.28 g of calcium oxide and 112 ml of CO; gas at STP.
Which of the following laws is represented by these data?
(Assumc that the volume of one mole of CO; at STP is 22.4 L, Ca-40, C-12, O-16)
0.5 g gomremmibLys ssbemsv GeulLlLBHSLBUTE! 0.28 g @msvdlib @dbmaenLubd
112 ml symujenaiud (Buio Qe Siphsdhadlen) ShoisTng. Sbs sraymeist (peob
amsGIGHILGD olg snmasmauppsd 65?7 o
(Buno Gein SpsssHsd @m apsd CO2 @et mamaueney 22.4 L, Ca-40, C-12, O-16)

|. Law of conservation of mass / fefleyd @iy el
2. Law of constant composition/ompr  @eniolinf eflg)
3. The law of multiple proportion/uisbeli#l®h Fioalg)

4. Boyle’s law/ Guimuileder ailg

5. None of the above/Guaysiisn  stenauujLosbaD

25. An atom contains 19 protons, 20 neutrons and 19 electrons. What is the chemical symbol
for the atom? /
o oem 19 YCyrdyeimst, 20 Puydhflysime wBDID 19 Eevhelyeisbsnsrids
Carem@ateang. Bhs sapelbsrar @rFruad GUuLTs Semnwoes '
a1hl7

1. 3Na 2. 39K 3. 5Ca 4. BRAr

5. None of the above/Giogsits  sTemauL{LOGLE

10



PART Il lugg 11 .

Scction A: Answer at least one (01) of the following questions
LGH A: teeimd clanbseisd @ompbssl geamibésaid (01) alamLuwiefsgs.

01. (100 Marks) .

(a) Natural radioactivity is the spontancous breakdown of unstable nucleus.
Buipspswra sHflwdbs GsmPABuTLraE o BFLBE Shbosl o Heiabes
2_LaITEGLD

pii.

iv,

(b)

Identify the three types of radiation. /&glis O@mADUN G APiDl CIHSBMENLLD
(B EmaIBIT 5501 5.

What is half-life of a radioactive element? /
BaTH CHTOBUTLE ApeBHH6 DEnFaITPalS SIs0D el elebien?

Barium -141 is a beta emitter. What is the half-life if 4 16.0 g of this radio isotope
decays to 0.5 g in 90 minutes? _

Gufwib - 141 aueng st sfoy srpdpa. @b sfifwes Fwpraiuis
160 g openg 90 B fmefed sufasnLbol 0.5 g aue sraniubsnps eeflsr
DB DIEDYAUTIPEYS HNEOID WITGHI7

When sulphur-32 [(32S )]is bombarded with a neutron, a positron and a new isotope

are formed. Write the nuclear equation for this process.

geoLy32, [(32S )] awwm Husdyer gemist GorselLiuGlUTEl 96
Guirdsdrgd LguGareg Fwosrsfiuph o _mardng. Bbs Ceusipenphsia
SHHHSHTHSF FIOHILITL DL 6T1DHIS.

' (40 Marks)

The following cquation gives the energy of an electron occupying different energy
levels in the hydrogen atom. /@8 Syl Swsiun rengl. |EHyaer  Oigmieler
UsbBeuml &5% 1oL Lisemen Bil@sin @Ff Baudbdraisi oo SHSBOL

. —1311
]:’..-'_

— kJ mol™!

Calculate the wavelength of radiation emitted when an electronic transition occurs
fromn=2ton= 1.

n=2 @obs =180 Gsars Sramsd HmLCUBILEUTS! HTeeTSHHELILBD
SS6H  DIHEBAIHEND BN,

What is ionization energy of hydrogen? /moyssiish ouusmmdsn &oHH  osilg
erebIenT !

i1



(c)

02.

(a)

iii.

il

iii

iv

Calculate the ionization energy of one mole of hydrogen atoms using the above
equation.

GuBs UL FOELM ML UGS @b  (APs  EIBHTF Sigmid s eleit
DILINTTESD FHHIL HENSHEHSD.

(30 Marks)
Which region of the electromagnetic spectrum has the lowest energy?
Besrbs Bpwraauls Wsah Gopbs sofow Osrei LIy8ssb agh?
Write the names of the two regions in between them visible region is located.
sihe @@ 1gBHarisEndAm_ulsd SLLOGTGD UGS DiM0HSIsTNnS
SIGIILIEN S 6TUDHIH.

Give an evidence for the particle nature of electromagnetic radiation.
Osiisnbs GHi) sefbmaes @uisbent ST GaibBharer Ersipg Qe BHHHT

Calculate the following of a photon of wavelength 647 nm
647 nm SEneoleNGHme Gamsii. GUTLGLTE el @6 SHIUULLsubHmD
e,

(a) Frequency/ oigiGlenss

(b) Energy/sagl

(30 Marks)

(100 marks)

We deal with compounds and mixtures in chemistry laboratory.
Bramust oNIaFnl HEM BIBIET CHJmaIBmMETUID H606MIHESTILID
G0 EBLLIT(ETHESI BTG ITLD. '

Define the terms : compound and mixture. / G&jjsmen pMmmIDd  ®evENE! BB
Lig5BIEamstl  suamyULImISbS.

Identify the following as compound and mixture. /  (Tsiiuqpsnsiisuens  Gerjsnou
OmmID SNl 616 EAGIBIbT6NIS,

1. Melted sodium chloride/ 2_malin Bsmgund GCenTanyl®

2

. Aqueous solution of copper sulphate / Qg Fe0BuB BibHMIF6D
. Vinegar/ sflenrafl

. Sugar/ Fal

. Stainless steel/ssnpuBp 2 HHSG

. Alumina/ sgoudlenm

~1 o b B

. Lime watcr/gissiremmibL Bl

(22 Marks)

12



(b).

i.

What are the three main observations made by Rutherford during the gold foil
experiment? :

GurBss._BL ufiBersemanuieiGurgl yHBUTLIgesd SIBEBSUILILL  LP6iDI L9l i en
SINBIENlIL &6l Wirensy? o

When a sample of natural neon (atomic number -10) is injected into a mass
spectrometer, the relative abundance is 91% (mass number 20), 0.2% (mass number
21) and 8.8%. (mass number 22).

Quipsns BGwren wrAfiumeng (oigm e -10) Slefe) HpETm Lomslu il

o LL@GSSIIGICUTE Sime  Frjysuensit 91% (Hewiie) erewr-20), 0.2% (Hlewile
aeni-21), wmpnd 8.8% (Henfley srawdi- 22) G0,

1. How many isotopes are there in the natural neon?
Bumpams HewTelsd FosTafss o1HHomen’

2. Interpret a simple mass spectrum for the above process.
Bubsyiul L Gswsigpopsster seflu Harfla) BDOTEHEEMUL 6D H.

(30 Marks)

(c). The following clectron configuration corresponds to an cxcited state of an atom.
EBusien BevHdlye Hleneowminiil] DIBLLILLL  SEmiGeIrsiibe 2_fluwgl

(d).

(e).

152 252 2p° 3st
1. Write the ground state clectron configuration of this atom.
Bs oigmielsn sopEmeudGiiu @esHye Hmeosmiolisnl 611pdHis.

2. Draw the orbital diagram for the ground state,
HaBHmaus@G il UrtlauT(psd aenIULHmS alen]s.

3. Which block does the element belong to?
@bz wosh abs CsIelusSus?

(15 Marks)

Write the electron configuration of each of the following (Atomic number - Cr-24,
Zn-30), /&8 syl @eiaimsinienmib Beobhare [HeneullsnIOLITNL 61(UpEIS.
(@igmi s1emr - Cr-24, Zn-30).

1.Cr

2. Zn**
{20 Marks)

Indicate the number of atomic orbitals in the following energy levels.
B0l srlulL  ghg  wlimiselsd  sreEmluGL  Sigml Uy Qa9 ds @ seifiai

sTeuiT TS em&BamUl  H(Hb.



1. n =2 energy level/n = 2 ség w11
2.n =3 energy level/ n =13 g&4 lL1b

3. n =4 energy level/ n =4 &4 LD

(13 Marks)

Scction B: Answer at least one (01) of the following que_stions.
ug® B: Usiupd slamsssisy Gopbsd gamnésgib (01) almiweldes.

(03)

(a).

(b).

(c).

ii.

(100 marks)

Deduce the oxidation state of manganese in the following compounds.
B0 st L Goreneumatlsd rmefdlei e ACLBB Bewsomul STewis.

l. MnO
2. MnO;
3. MmOy
4. Mn2O3
5. KMnOq4

(20 Marks)

Explain the following statements, / &8lp SrUUCL SBRibsmen olenbEs.

1. d block elements are able to form coordination compounds.
d GErgsin] apsuEhIEeT FEHew LTenamilibnans 2 (hollhohangUiBTS o 6iT6s.

2. d block clements are used as catalysts.
d OBIGLL APeUERIEHST LmbalsenTes LGS SILGS BT,
(10 Marks)

Iron (Fe) is found in the earth’s crust as oxides. /
LG igsb Epiby(Fe) hamel Bébssntas sremiiLBElsiBal.

Write the molecular formula of the following oxides.
BB HILLLL PHmFLBHEBEM (ApeobImMBI GHHBISMS 6 (0HIS.

1. Haematite/sjioenghm)

2. Magnetite/\o&GlsnanyBm)

What is the mixed oxide in above question,(c) i.? and identify the oxidation
states of Fe in it.

BB el (C) | uGHUIL GEIOILL seoliy ghansl B a1m? aigsh e Seir
RUABWHB® Plameumenst GG

14



(d)

(e).

(04)

(a).

(b).

s
111,

Write down the balanced chemical equations to show the reaction of Fe separately
with Clag and HClg).

Fe @ait Clyg wipnd HClg e_Lenmer Hrésmisamen FoULBHBOILLL

EFFTIeN FIsHLTHEEMN 6TIPSHID. '

1. Fe) + Clag)

2. Fe{s] &z ]’[Cl(g)
(35 Marks)

Give the colours of the aqueous ions of the following d block elements.
BB sy d QBTG dpevs Sishsel Bibsmresied SmBID Bmrisanert
BB,
L. Cuz-"(aq)
2. Co®'wy)
3. Ni*" ()
4. Z‘nz-'—(uq)
5. Mn*"(aq)
(25 Marks)
The first and second electron afﬁnitics for oxygen are -142 and +702 kJ mol’
respectively, Explain this.

gL AFaleh  (LPHETD LD{B@LD @gaﬁmnm Beossrsr BIL  FhHHsT  (1pammeul
-142 wipio +702 kJ mol”! sieh. @smear slendas.

(10 Marks)

(100 marks)

Classily the following compounds as ionic and covalent.
BB syl Crimeisamsr SsGsemal  1oHBBID ur&sa&L(Ba@}&(BJgamm 61600
IEDBLILIBH LS.

1. BH3 4, HC1
2. NH4Cl 5, KMnOs4
3. AICK 6.BeCly

(24 Marks)

Give the balanced chemical equations for the following chemical reactions.
S8l sIUuLL Gpemuen HroHsnseMs FOIUGHSUULL @TFTuLen
FIGILITHSN6NSH Hhs.

1. Reaction of Na(s) with water/ [BapLeir Nag) @eit HrésHid

2. Heating KNO3y KNOj3s) g2 Qe iBhss0

15



(c).

(d).

(e).

3. Heating LiNOsy LiNOs(s) g2 GeulitiiuGéseo
4. Reaction of Al203¢) with HClagq/ HClag 2 Lsit AlOsi) @6t Hrdsbd
5. Reaction of SOz with water/ aLsit SOy @61 HraHaH1D
(50 Marks)
Explain the statement below. / £81p HpoulL sapsnp ellendgs.

Covalent solids show higher melting points than molecular solids.
LB Bots)  SeIomiGBeT  ApsVbdmBEl  SeunonissmeTell Sl 2 _HEBEnemsT

S (Bablehment.
(10 Marks)

The first, second and third ionization energies for calcium are 590.0, 1145.0 and
4910.0 kJ mol ™! respectively. Explain why there is a marked difference between the
values for the second and third energies for calcium.
SEOFIISAGE (LDBHEOTID, BTEHILTD OBEID ePsIBITD DILETSESH FhbHlase
apemmBuw 590.0, 1145.0 wippd 4910.0 kI mlo™ @b
@yeHiLTD oBEID APSIDTD SilenTsl sHHsEpdHEmLwTer Goupmr(
GO Sese oiflsfiurs o siteng g alabes.

(10 Marks)

Give an example of a poly halide anion containing iodine and state its shape.
SlLesnat Garan@sion LsLgmel (B oiush @i S SHIyaid @eiml 8.
SIHBILET DB CUQENHMBUND Ta[Gid.

(06 Marks)

Section C: Answer at least one (01) of the following questions.

ugs C: e alemssefsy Gopbss eamibCagib (01) alomLweldes.

05

(a)

(100 Marks)

Predict the hybridization of the central atom and then describe the molecular shapes of
the following moleccules.

BB SILULL  apsubdspiseien oWl SEmiallell  HEOLUTGESHMS  HHEUHIL G
SINIBATI6H  SUQEUBIEBENENLLD  Hhéb.

1. CO,
2. NHs
3. 1,0
4. 502

(24 Marks)

16



(b) Draw the Lewis structures of the following molecules/ions. /B6p  SyLLILL
cpevdsanpismsen/ olwsiseisn @muidlsr UL MDULIBSMST CImIsH.

iPCh
2. NH4"
3. SFs
4. 804*
(32 Marks)

(¢)  Explain the following statements./56p SyOULL Sabpdbasmer o115

1. Molecular shape of BCls is trigonal planar and NCls is trigonal pyramid.
BCls Gy cpevdbanim eugand (phBasrembmemn NCla Bl apsodbanbml augeid
(LpHBHTENT FnlbLISGLD,

2. SO has a dipole moment but CO2 does not have a dipole moment

SOz GmupsaesHpamat GeraiGsisng wipl CO2 BmupsvaisybBpemeis
G\ireutig [H&H & 606M60.

3. All 4 bonds in CFs arc polar but it is not a polar molecule.
CFs @6t 4 19namilIGSEHD (PEIa|HHEINIDULITEINE DENTED  AP6VSTa DI

(LpEHEIEUDBIM DI
(15 Marks)

(d)  The following questions refer to carbonate ion, CO3™.
£8lp sriULL efemdsst smGmBH g s, COs™ Qs jursane.

1. Draw the Lewis structure for carbonate jon. / aruGsaipm e
guruldlair s Leniolenl 61D 5.

2. Predict the shape of carbonate ion and determine the hybridization of C atom by
considering Lewis structure.
gonuflflsir s Leniolient SHBSOHTEHE SUGHDI Suuelet 6UIQaISHNS Fnlll
C oigmiefell SUILNGESSMBLID HHS.

3. Considering the Lewis structure you obtained, draw the resonance structures and the
resonance hybrid for CO3*,
&5 Gubp e lLmwiou s6SEesTHE sruGmbis, CO™
ufleyds SILenioliSsnamn Ufie)dh HE0LSHLILILD su60e.

(29 Marks)
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06
(a)

(b)

()

(100 Marks)

Briefly explain why bond angle of H2O is higher than the bond angle of HaS
H,0 @it enswiiids Gansmiorang HaS @eir 1ewemiidh Caremseansail. 2 wjaumas
G Geuen  ShBSIoNS:  ellendh s,

(10 Marks)

Fill the blanks in the following table selecting the most appropriate word/ phrase from
categories A, B, C and D for the respective columns.

A,B,C wipd D emassisd @ebe Wsab Gurmpdsnen Gersd [ Genbbmr.sng
BuibOBGHS Nsaupd i Lswsnamulsn GuUrmbsore Biycdssiausisr GoubpiL miamer
BILIL|E.

A. Tonic lattice, giant covalent lattice, metallic lattice, molecular lattice,
SILET FTeuslD, BUNLsFs UBSLBEF FTesld, o Bsumsd FTe0HmiD,
APRIEIRDII  FTE0SHID,

B. Atoms, positive ions, negative ions, molecules, electrons
DIgDIEBEET, GBI DILSHEST, WEHB DSBS, APe0SAMBIGST, BendHBIF6iimssit

C. Covalent bonds, hydrogen bonds, metallic bonds, electrostatic interactions
Ll Govgont (TenewiliLy, @y Llsnsmlissit, 2 Georsd lenswiliseir,

Blsmeullslt  B)emi_. 55T BIdBAI

D. Conductor, nonconductor/ sSLSalHeiT, BTeNsHIaHN

A B (B D
Materials Type of lattice Particles Interaction Electrical
LI HBIEIBSTT 60 535 601 occupying between particles property
DIEE lattice position | HIewflbmBEEHHES LB siranMiLieh
FTo0EH S 6 @emt_ulleomsor LIGUTL| 6T
WlsnsoLdssen B HBTHHD
ByLiLD
BI60R & 60 B 61T
Diamond/
sHENTLD
KF(s)
Tee/
LI6oT &5ep11g.
Li
(48 Marks)

Explain why ethyl alcohol (C2HsOH) has a higher boiling point than boiling point of
methy! alcohol (CH30H).
sianpuled oipslsTsd e Goamsulsd SipsGmrameall 2 WFGETHBmEEUI
Qe gl siGlemsn slenbhes.

(20 Marks)

18



(d)

(¢)

Considering the crystal lattice of sodium chloride, answer the questions given below.
Grmguwid @Bsnmenligsn UslibG FTOBEHMS SHHECHETEIE Lisaup
allenrébsalig el wsfiseEs.

1. What is the coordination number of sodium ion?
Gomguibd Siwefisi @enem ciew ULINHI7

2. What is the coordination number of chloride ion?
&Bemieny G oiueilsir Eenswr erew TSI

3. State whether it is a face -centered cubic arrangement (FCC) or body- centered
cubic arrangement (BCC).
B 9B woe-mow sselgel @iphismiuT(FCC) oisbeg 2L eb-6nioul
sanaigan gapiismwlur(BCC) sien gnmis. ' _
(10 Marks)
In cach of the following compounds, indicate which intermolecular force is most
important.
S8 HyuulL. @aCer® Cafmauioid SramiLED W6 phbalLoTeT
apeudbdampient. ellenasamen GUILILIGS.
1. CCly
2. HCN
3. CaHs
4, HF

(12 Marks)
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PERIODIC TABLE OF THE ELEMENTS

H
SEr g e .
Li | Be e BjC E g F | Ne
'Na| Mg AL| Si| P | S |CL|Ar
KiCalSc|Ti|V | |CriMn|Fe|Co|NiiCu||Zn|Ga|Ge|As|Se|Br KrJ
|w e jroend et ey e by i e e i o on ey o ey ki i
Rb| Sr Zr [Nb|Mo| Tc [Ru|Rh|Pd|[Ag|Cd|In|Sn|Sb|Te| I |Xe
St | wE | BR bl | = il =il | sl - | e - S| rri e s || e || e i e
Cs Bal s |Hf | Ta| W Re|0s| ir [Pt |AulHg| TL|Pb| Bi|Pol At |Rn
hedll e bl el [ el e e el - - e e e
FriRa | z: | Rf Db|Sg|Bh|Hs|Mt|Ds|Rg|Cn|Nh| Fl |Mc|Ly|Ts|Og
La|Ce | Pr|Nd|Pm|Sm|Eu|Gd| Tb Dy |Ho|Er|Tm)Yb | Lu
Ac|Th |Pa | U |Np |Pu|Am|Cm|Bk | Cf | Es |FmiMd No | Lr

wvre pERgditabie.co 20 | Desipred by Mo Wleen
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