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Instructions to Candidates / ufsnysHsepdsrer SlaipbHeosei

>

This paper consists of two parts: Part — I (25 MCQ) and Part I (6 essay-type questions).
Bl messtamais GG uGHsmen  QerauGsiang; uG®H = I (25 ueBairel
eflemdsmstt) wopgd uGd — II (6 LGy elambssi)
The use of a non-programmable electronic calculator is permitted.
GFwsd HIPUGSSILLTE SefiluTaseis LUTamabe NguoBuen.
Mobile phones and other electronic devices are totally prohibited. Please leave them outside
in a safe place. '
ufens e LSHgeT  msuULsss OsTemebudl wBpid BHT 0 ehian semmiseei
uTeuemans@  ogidulsoemen. aanGen  osubpiiensn  GeueliGuw  LITGISTOLITEN BL R0
MeNGHSH SUFSLD.

Part-1/ue®h — 1
Recommended time to complete the Part -1 is 1 hour.
ue® — 1 g Peopay Geuw ufibsienyésiullL sreob 1 welGgiwimeo.
Answer all questions.
oMaHE lamssendel el welldbas.
Choose the most cotrect answer to each question and mark a cross ‘X over the answer
number on the MCQ answer sheet.
@suBeure slamalp@oner Waa sfwrer el ew GFfla GFIG, SIULILL usLBsirey
aflemm eflemL_bsnefed efleluleir erememilen g X’ etew LsiemouiGe.
Any answers with more than one cross will not be counted.
@mIGE GuopulL  ysiemessit GLOULL  ellembaEhbaTen  elen el SERNSELLILIL
Lom_ Ll

Part—1I/ugp®l — 11
Consists of 06 (six) essay-type questions in three sections (A, B, and C).
Bl apsiig Ufleymsiso (A, B wppid C) oemwbs 06 (p) .Gy aims ellamssmen
QaremBsitensi.
Answer only four (04) questions out of all six questions.
ap dembseisy preie (04) alambsames wrhAnd aemLwelsgs.
You must answer at least 01 (one) question from each section (A, B, and C) when
selecting the four questions ,
prsie elemdsmen CxibOsGEan Curg gaGam® Wisleiehbab (A, B whpb C)
eopbss 01 (9n) slamalpCsgub Phusdr alomweiiss CoeamiBid.
If more than 04 (four) questions are answered, only the first 04 (four) questions will be
marked, covering at least one question from the A, B, and C sections.
04 (prehie) slamssemse oHsws oloLwelbslulpGbetd e 04 (Bredie)
alenmssenise wWisAyGn Ustelsst apnsliuGh. Bsasturg A, B wpow C ENE: ]
Ufeyseeadphs Gonbes @k olamCaugib 2 s _sslulighdhsed CoemiBLD.




6.63 x 1034 Js

il

Planck’s constant / (ienméisfesr wonpied (h)

Velocity of light / geflulsh Gsusid> (C) = 3x10%ms?!
Avogadro constant / siusrs@yr wmied (L) = 6.023 x 10* mol™
1 atmosphere /1 euefiossieots = 760 torr = 10°Nm?

Gas constant / eumuj torped (R) | = 8314 JK'mol?
Ine : : ' = 2.303 log1o

Relative Atomic Mass / snjjugipid Hexfayseir

01.

02.

03.

H-1, C-12, N-14, O-16, S-32, CI-355, F-19

PART I/ ugd@ 1

For the reaction at 25 °C,
25 °C @6v 2 _eiten Ueieumd Hrdsodd 6,
CO(g) + 2H,(g) = CH30H(g)
1. Kp=Kc . 2. Kp<Kc ’ 3' Kp>Kc
4. Kp":K(::O 5. KcZO but/a;,smnsi) Kp#O

. K .
What is the T(E , for the reaction,
C

Uelisumio sitdoghE 6o T’iz GLigioremd  e16bien?
C

1
CO(E) +7 02(8) = CO(¢)

1. RT 2. (RT)2 o 3.1
4, 1/(RT)" 5. 1/RT

Which is/are the correct statement/s regarding acid-base titrations?
suflev sry Pundiyser Osmjurs eieumd Sabrsseisd &g‘kurrsur SaB SI6VEVBI
FaBOIBSEET 615 DisLEVHI 6Temeu?

1) A drastic pH change will occur near the equivalence point.
Fopleneolt el - simstamwulsd, pH @sd #Gduimer @i wimm gBuGLD.
ii) A drastic pH change will occur at the beginning of the titration.
Pundinder upbugHed, pH @60 s@Hwnen @i wiBHD gHuGD.
iii) Acid-base titrations can be considered under four categories.
Siflev &y Hundinisenen BTG elmsHeler S &HSemD.
1. (i) only /(i) wrsAmb - 2. (ii) only / (i) wngHmd
3. (iii) only / (iii) wrg®yw 4, (i)and (i) only /(i) wmpnd (i) wrgamnbp
5. (i) and (iii) only / (i) wppnb (iii) wrgHyid




04.

0s.

06.

07.

08.

09,

The acid dissociation constant (K,) of acetic acid is 1.82 x 10~5 mol dm™3. What is the
value of pK,?

oFphssdandds s Lpifmsomnisd (K,) 1.82 X 1075 mol dm™ su@n. oipsi.
pK,; @6t Gupitomend svsiiea?

1. 4.74 2. —4.74 3. -0.26

4. 0.26 5.5

Which one of the following is the most suitable indicator for the titration of acetic acid
with ammonium hydroxide?

Liedrexeuemeuinslsv, SiBresiuid ;e enaL.( LoBEID SiFpssIfleon
glwueBnsdemeulcorer Budinfer Gurg vwWEUBSSSHmpw WesF Hpbs HILlp
wirg!? .

1. Methyl red / iSsmge0 Feurn

Methyl orange / iemngsd QaFbLoEhasiT

Bromothymol blue / y8yr@iorengGiomsd [Hsuld

Phenolphthalein / 19@swmsbiigeesr

None of the above / Gupgepiul s LD6®I

LA A

If the solubility product of AgCl is 1.44 x 107° mol? dm™® at 25 °C, what is its solubility
at the same temperature in mol dm™>?

25 °C @ AgCl @e mevpdpsn GuEssd  1.44 x 1071 mol® dm® esfléli 2185
Gapensoulsd AgCl @eir sagdpssr mol dm™ @sv ersiren?

1. 1.2x107 2. 12x107% 3. 144 x10°

4. 2.07 x 102 5. None of the above / Gupsapius eGIONO6IG

The vapor pressure of a liquid increases when

Heteumld aiFFhHIibHs0 Hyaid ganlsr el opssd Hsfben
1. Temperature is increased / Qoulupleney oFsflE@n Gurg '
Temperature is decreased / QauliLfleney GenmeusnLujp Gurg
Pressure is decreased / oqwésd GenpeusnLwb GuTS!

Volume is increased / sesusney sifsfsen CuIs!

Concentration is decreased / Qapiley @enmerentujp GuTgl

©Shwe

Which one of the following equations represents the Raoult’s law?

Hemeumd  Fwdun@Geeisd ez BrGarlger  ellfeow  (Raoult’s law)  sflwns
Ay HHASBIuILGSSISBS!.

1. Pr=Pa+Ps 2. PV=nRT 3. Pa=P%Xa

4, P°%5=Pp.Xp 5. Pr=PP + P

What is the hybridization of the carbon atoms in C2Hg?

CoHg @6d amemiiu@d saueh sigpibsefen seoly wng?

1. s% 2. spid 3. sp

4. sp? 5. sp®



10.

11.

12.

13.

14.

Give the correct geometry of a CHs molecule?

CHs apoosssaisn sflwnen Cagsdysenlls olgasmdd Hmhs?

1. Linear / @piGsn® 2. Tetrahedral / prsiiqpd

3. Octahedral / aiesirpe) 4. Trigonal planer / genpd8amemnd
5. Bent / @mrentsd ‘

Give the IUPAC name of the following molecule
&0 syuuiL. apeosdalisi IUPAC Quuieny &H@mss.

\/[(i\/\
Cl-_ ~c1

1,6-dichloro-5-(chloromethyl)hexane
1,6-dichloro-2~(chloromethyl)hexane
1-chloro-6-chloro-2-(chloromethyl)hexane
1-chloro-6-chloro-5-(chloromethyl)hexane
None of the above / Guwianmius ergusosbig

A

Which of the following is the simplest member of organic compounds?
Letisumd Copen Cayemeusmeiey, Wb aefamiowmer GFsHar BFjemey wirgi?

1. Formic acid / Gumf&sifieotd 2. Formaldehyde / Gumostigenast”
3. Methane / 5@ge6it 4, Methanol / GuoaBeured
5. All are simple / oimendgid erefentowsreene

Hydrocarbons are organic compounds with element/s

SIGNID  APSOSBLD  BIGLUVE]  APSIERIEMENS GETeiL. B HarFBFFencusmelt

&HCITaEEMLIsE6T sTaiLBLD.

Hydrogen and carbon / sagyaen ofmit '$nueﬁr
Carbon / &rues :
Hydrogen / gggyasin

Oxygen / gL faei ,
None of the above / Gupsapiul argeLO6IDI

SR wN =

The hybridization of the central carbon in CH3C=N and the bond angle CCN are,

CH3C=N @0 2_siten emowsnuen oigmelleit @eotin wpgd CCN  Geir  Lemewiiiyd

Camemid eydwienw (penpeuwl, .
1. SP? 180° 2. SP, 180° 3. SP% 120°
4, SP? 109° 5. None of the above / GupspPiu asiaosig




15.

16.

17.

18.

19.

20.

Which compound is not a carboxylic acid?
Ueitenmeunsnsuppiiet a1l @ STOUT. Heldsifeod Biguev

O

(o]
). CH:CHCOH 2 HOON 5 S oH
/\"/OH

4. 0 5. None of the above / GubampBu agioosipI

Which compound is an aldehyde?
Ulsiteumesiteuppiict 61 @F SisdigenslB SLELD?

1 ~X"0H e YN 3 XX
O .
4, /\)]\ 5. None of the above / Gubapiiul eTgeyosmI

Find the number of carbon atoms in 12 g of carbon element of the carbon isotope having
the mass number 12 and atomic number 6.

HenfOouert 12 Eisad HMIL gy 6ett 6 SUEaD 2 _6T6M ST FloHTetlenul
Ommemi. 12 g ®TUsH apsusld @eiipfisd 2_6iten HTLGH Sigmisboeilen  sravanildbamnsemuids
BT, :

1. 1 2. 6.023 x 105 3. 0.5

4, 12.046 x 102 5. 3.016 x 10%

Find the number of moles in 180 g of acetic acid? (Relative atomic masses ~ C - 12,
H-1, 0-16)

180 g wiFpissfeogadlst apsd cratienldbmesmus safb@ms. (Fryapsdefossr -
C-12, H-1, O-16)

1. 1mol 2. 2mol 3. 3mol

4. 4mol 5. Smol

What is the SI unit of pressure?

alpsahAer SI oo eaeren?

1. kgm's? 2. kgms! : 3. kgm?s?
4. kgm's! 5. Hgmm

Find the correct answer having the correct chemical formulas respectively for the
following compounds.

Weeumlo Coyensusendsaiiu  sfwner @remwer GhHrtsamen wepbu GHEGw
FilwTen efleMLeNt DIHLUWITETILD EHT6WIE.

Ammonium phosphate / Magnesium hydride / Sodium sulfide
SIBwraiwd QuredBuBE / whetdud mEBmrlG / CFmouid Feenul B
1. (NHs)POs4 / MgH, / NasS 2. (NH4¢)3POs4 / MgH / NasS
3. (NH4)3POs / MgH, / NaxSO4 4. (NH4)3PO4 / MgH> / NazS
5. (NH4)2POs / MgH; / NaS



21.

22,

23.

24,

25.

The reaction between silver nitrate and potassium chloride produce silver chloride and
potassium nitrate. This is a,

Oeushiel  wpSBEIDH hED OCuIBETdwd G8mramIl( o @waBEIGa L uleome
Sraabden Gurgl Geusliedl @Bsnrengl G WBEID CuIBPTAWLD mBSHHCIBB Suien
2_(HOITSBIULLO. BSSTEELOTES T,

Combination reaction / sal.L6d &Tésid

Decomposition reaction / Ifienss Hrdsh

Single displacement reaction / gievp SLUOUWIEFS Hdeid

Double displacement reaction / @y enL. S 0QUWIEES STosDd

Redox reaction / Qy@QLTéerd gndsemib -

A e

Consider the reaction between ferrous ions with potassium dichromate under acidic
conditions. What is the stoichiometric molar ratio of Fe?" : Cr,07* according to the
balanced chemical equation? _

sifleo  Pupsmenulsr  Sp Gupad  (ferrous) SweiEsEnsGD  OurdprAwD
SILGHIEEHSEGL BenLuleoten FHTEBHMmGEH SGHSHHOBTEHND. BH6H FWHIUGSSUILL
Sramuen FwELTLYHE oeow Fe*' : CrO7 @psten dswrsn apsoy aldsih wirg?

1. 1:6 2. 6:1 3. 1:7
4. 7:1 , 5. 5:1 '

A solution has been prepared by dissolving 10.0 g of Br2in 1.00 L of cyclohexane at room
temperature. What is the molality of the solution? (The density of cyclohexane at room
temperature is 0.779 kg/L, and relative atomic mass of Br is 80). :
Sienpoaliupameoulst  1.00 L et Gams@safisy  (Cyclohexane) 10.0 g Bra emey
SHMIULISET (peutd BMIFeL @eiim Swnfesiiul L gl e smpFelen apeoso@ipei wrgi?
(siempGeaupeansoulsd et L QamsGaefe (Cyclohexane) aihigdh 0.779 kg/l. eu@ib.
oibgiLer Br Qe snyamisseniey 80 &e.)

1. 0.03 2. 006 3. 0.1
4. 0.006 5. 0.08

Volume of 50.00 cm® of a standard 0.2 mol dm™ NaOH solution was neutralized with
20.00 cm® of sulfuric acid solution having an unknown concentration. Determine the
concentration of the acid.

Muio 0.2 mol dm™ NaOH senyeedsir 50.00 cm? 56016)16‘"60)61! BHBMENLITES SN BH SIS
Qi) opfwirs Foyfsslen samyesdst 20.00 cm® GsaeulilL L gl. 20608 S6
Rapfleneus Hiewhs.

1. 0.25 mol dm? 2. 0.2moldm‘3 3. 0.15 mol dm?
4. 0.025 mol dm™ 5. 0.4 mol dm™

Mass of 6.4 x 102 g of Pb was found in 2.0 L of river water near an industrial zone.
Express the concentration of Pb in this water sample in ppm.

QmPbarensosst  sienwpd  LPCHEGULIEHE — SeHmoulsd o siten  @yinfed
aBssiulL 2.0 Bk 6.4 x 102 g Henfefles Pb sremini g Sbs By wrgfuled
2 _eitsn Pb @eir Qapfleney ppm B0 aBSHHIMISEEGHS. |

1. 64 ppm 2. 32ppm 3. 16 ppm
4. 128 ppm 5. Data msufﬁment to calculate / &eILSDEG SHyeyHein
BLITHILOTETENEILIEIED




PART Il / ug® 11

Section A — Answer at least one question from this section.

usd A - @bp uGHuisd sremuLBD elembsefled GOBHHH P

elemrelp@sgpnd sllenLwefdb@s.

1) Answer all parts (a), (b) and (c).
(a), (b) wipw (c) A siewerdbd LGHsAbED alamLweldEgs.

a) A sample of 1 mol of N2O4(g) was placed in a closed empty 1 dm? container and

b)

allowed to reach equilibrium at 25 °C according to the following equation.

1 mol N204(g) wrdfwmengy, 1dm’ seteuenaeniw apgul Geubpids Oamen@svaigist
ameubEULLL &) eien) Ssisumujeumeng 25 °C @sd Welteumlo FoaInl igbhd Dleniowl
FLOPHlens DNl el Gl L gL

N,0,(g) = 2NO,(g) AH = 58 k] mol ™1

i. Write down the expression for the equilibrium constant K. for the above reaction.
Note that state symbols are required.
GuBsaplLlL. STHshge0, Fwopameo wided Ke Bbera Geuafiinm_ enl. siqpgs.
Cuengspemeuseist @GHRWBEsT oeudwd aeLBmer SHHBBOST6S.

ii. Deduce the SI unit of the equilibrium constant K.
Fwpemso wrled Ko @Geir SI stevslenen o uidhanies.

iii. At equilibrium, x mol of N2O4(g) had dissociated. Determine the number of moles
and concentrations of N2O4 and NO in the equilibrium mixture and calculate K¢
using the terms X, at this temperature in mol dm™.
gwpensoulsnr  Gurgm x mol N2O«(g) s Uflensuient bEHl  STRIULLL GI
@samglieniuled FPHmeowinbs Sevmauiss sramiuGh N2Os wipib NO»
Feuprien apsos:efis erantemisans, QFpley wHEL SUULL Qailupensouisd
mol dm™? oiwalsd awPenso wrpled GAWiauBeNB X agHID USHMS LWLELGSHS
Somefld g s.

iv. Describe what would happen to the value of K. when you increase the temperature
according to the Le Chatelier’s principle?

& Fmlelwy @ehr HHHIOUSHBEMOW, Geslifleneven SiFsfEw Curgd K

Bet QupoTaISHBES Wg PEn erer mﬂm&@a;
40 Marks)

Answer the following questions on acids and bases.
SIO6UBIB6T OHEID SHAFhIEGsT QHuLjurer eieugmd efatdsehsd allenlweflsags,

i. Write the names of the following acids and bases.
Weiroumd onbleomimssit WHMID Sartmet sysluiaiBliell QUWTEMeTdH HHSB
HBr, HNO;, H»SOs4, CH3COOH, NaOH, KOH, Ba(OH);, NH4OH

ii. Write balanced chemical equations (with state symbols) for the reactions between
the solutions of,
eiteumd  senfFeoEEnsdenl_uisonsr — HrEsmsaiBETar  FoatGlElwiL
@psTwen SresFFLALTL ML (QuengsPmevsetar GUUIBSMmT HMHSB) ETIDHIS.
-A. Sodium hydroxide and hydrochloric acid
Grmowib RHOFTLmFLE whpw |m&CrragGsmmiis oufso.
B. Barium hydroxide and hydrofluoric acid
Cufund mETLenal.G wigh :m&CmGenmila oudeob.




.C. Potassium hydroxide and phosphoric acid
GuTBpTAWD meOITLamsl @ wiEh GuTebBurfis st

iii. Write balanced chemical equations for the dissociation of acetic acid and ammonia
in water and identify the conjugate acid base pairs. Note that state symbols are
required. ;
Bflsb, oEmld owlsub @D @l@mmﬂmn SPweupnieir  Lflensdamren
FWSOFLWILLL  QFFMUMEFOEILT L. fipHIaGIL o Samean  Sildeld - LobpID
@emer  apsv Campesemenuys @and @vewim. - QuenPsPensosealisi  @piulBssit

Siudluib eSS HMGHDBOST6HS.
. (30 Marks)

¢) The total vapor pressure of a solution (solution X) containing 2 mol of benzene and 3

mol of toluene is 280 mm Hg at a certain temperature. When another 1 mol of benzene - -
is added to this mixture, the total vapor pressure of the resulting new solution (solution
Y) is 300. mm Hg at the same temperature. Assuming that benzene and toluene form-
ideal solutions, answer the following questions.
GOHIL @F Geaupeeulsd, 2 mol Gueiifsir wippmd 3 mol  Gpreuer
oifwaiBmp 2 eien @l senrasd geifen (sagssd X) BuoTES a;siﬂ Si(lpHstd
280 mm Hg <@ 806 Oawupemeoulsy, Gweb 1 mol Gueider oyeig
Besomabe CFIsaslUlLE. Buudu elmensybsmyaels (sayaesd Y) OrsHs
el opsand 300 mm Hg @b, Guéidsn wpph Opmenls uduier @membsl
oL flw).  HEnFFM6L L@mrras@&ﬁmmsm msmes sme eioumd.  elamssEndbd -
allenL_wiefég .

i. Write down the mathematical expressmn for Raoult’s law for an ideal binary liquid
mixture and identify all the terms in it. _
@m - Syeukissmen QamranL  Geor dus . BSOS EAL @u(%snm_u;sm ai\ﬁascsrrsm '
sefl GOeuefliLT 6oL 611pGHIH. EBGeTen MBS USBIGMNULID Gemd STews.

ii. Determine the saturated vapor pressure of benzene and toluene.
Quenider wBpIb Ggmgoniteir a;&%]u.mm;ﬁ\m Blpibusd el SipEBBIBmeT  SHiens.
(30-Marks)-

2) Answer all parts (a) and (b).
(a) wpmid (b)) dw SRS u@gjmmﬂm@m ol wel &G s.
a) Consider the dissociation of weak monobasw acid HA in an aqueous solution at 298 K.

298 K @b, Midmenasd geiified: 2-eliem @U gmape Gosiroifisor HA - Geit
Uflensen smbAB Csnsirs.

i. 'Write down the balanced chemical cquatlon for the dlssoc1at10n process with state
symbols.

iflenas - QFLIsPEHBEETEN &wm@&mmuun_l_ @u&nwmé&wmuanmL TV S

Guengspeneoseisn GRUIGHEDHLE sI(pHIS.

ii. Write down an expression for the dlSSOClatIOIl constant (Kj) of this weak monobasic
acid.
CuB&apinilL  @Hipey’ @wm@uﬁ]m,&,ﬂm ‘gal Lpiiflens Lorr[ﬁls\S] K @mesmenr
Genelium_enL. eTIpHIs.

[A”(aq)]

HAGY)

BRmbs, pH = pK, +‘log10'——--{:;§:z§ oot it §m.

iii. Hence, show that pH = pK, + log,,




iv. At 298 K, 4.0 x 10 mol of NaOH was dissolved in water and the solution was
diluted until the volume was 50.0 cm?. To the above solution, 50.0 cm® of 2 0.16
mol dm™® HA acid solution was added. The pH of the resultant solution was found
to'be 5.75. Calculate the dissociation constarit of the weak acid at 298 K.

298 K @6d, 4.0.x 10° mol NaOH syeng Bfled Sempssil.®, seoyeedsi
saeusiey 50.0 cm® QED ey MEBTESLIULLE. CohsaplulL BEsmyFaine,
0.16 mol dm® HA suledbsmyasdsr 50.0 cm® syeng GsfésiuiL gl @6
Gurg elleweneybsmysadst pH ey 5.75 eom e gt L g 298 K @b,
@b GueiremisogBeir et pLiflens wrsdulen GQuUEIOTEIGMSS HeallhEs.

(50 Marks)

b) A student made a saturated solution of Mg(OH); by dissolving an excess amount of
solid Mg(OH): in distilled water at 25 °C.
25°C @ev ima sienefeorenr Heino Mg(OH): & asmiEd eugdhs B6d sFLILIGE
apeold -Lomestenar - geeusit Mg(OH) @6 Bipbubsenygene SHuimildhamer.
(Kspmgomy, = 3:2 X 1071 mol® dm™° and K,, =1 x 107** mol*> dm~¢)

i. "Write a balanced chemical equation to illustrate the equxhbrlum of this saturated
system. Note that state symbols.are required.
@@ SEpuulL  Broupsorss TGSl  Foplmeoamut ST BauHBaTEr
FOGOFLILIILLL - B FTLFSFIOMUTL 6L 6T10S5IG. CLengshaneosmes GOUWIGS6T
SienFUID SIS SHSHBOST6TES.
ii. Calculate the concentration of each ion in the saturated solution.
BbUBemIFelsd STemLGL @eibanm Suwelagid CFnfoysmend Hamidhds.
iii. What is the pH value of the saturated solution?
Brbubseysedsy pH  Quiotend wirg?
iv. Describe-what would happen to-the-value-of pH when you-add a few MgCly crystals
to the equilibrium mixture above according to the Le Chatelier’s principle?
o anielwl @e sHHHADBEmOW, BolEmplUlL.  FLERMEE  HEVMEHE
Afseney MgCly ueifigsamen G Curg pH e GQUBLOTESHDBE WIS
Beaplo stem elends@ .
‘ (50 Marks)

Section B — Answer at least one question from. this section..
uas B — @bs uapHulsd srteliu@h elarssellsd GoBHESSE @G
: allsaralBCagd elen.wiesds.

3) Answerall parts (a), (b), (c)and (d).

(2), (b), (c) wppwp> (d) qsw Smadbp. LGHEMBGL el weldes.

.a) Give.oneexample.for.following.shapes .of organic. molecules.
Weiteumld  sugeumimerish @lsmmmg‘) Crgen BojenauBEHHETaT 2 HTJeRaSGST  Geim
aIHD HGS.
i. Tetrahedral / prsiigpad
ii. - Trigonal planar / Ben(psGasmentid
iii. Linear / GryGasn(

(30 Marks)

10 -




¢)

d)

‘b) ‘What is the geometry and the hybr1d1zat10n at each of the carbon atom in the following

molecule?
LHeiaumd apsusampiisd 2 6fen @ealoun@ &Tus Sigpeleagid Casdrsenls elgeutd
toBOID Sl SLAWLISIMHENE HHs.

i
H-C-C=C-C=C-H
b2 345

(10 Marks)

Draw the top view of the hybridized orbitals involved in making o bonds of ethylene.
eiglelslt  apeuddagisd o Umemilenl 2 Gard@Geudlsd  FRUBD  SeolilL b
eUbmsbeeisir Cububs CHTBBLILINTMUL 6D,

\Czc/
/ 0\
H H

(20 Marks)

Consider the followmg pairs of compounds. Indicate whether they are (a) the same (b)
isomers (c) totally unrelated.

‘Ueireugtd  CFyemen - Gamgsensit 85@@]85 ‘Beupeny (a) @Gg mrrgﬂg‘]u.msursmm (b) B

FuGFHwnisst, whpd (C) PEIpLeT @ip OHTLILBDme a6t &H_19haT H.

CH;
@ H,C- CH*-CH-CHz CH; and H3C~CH,~CH—CH,~CH,
CH; \ cnz
CH;
(i:Hg' CIHS
(i) CH;~CH-CH—CHj and  CH3~CH-CH-CH,~CH;,
CHy CH
CH; ,
. CH; CHj . CHy CH,
G pyCc-CHy-CH—CH—C-CH; and  CHy-CH—CH—C-CH;
CH; CH, o CHy CHg
‘ CH, < CHy
(lV) H3C CH CH""O CH2CH3 and HgC CH2"C"“CH2"'O CH3
CH, v CH;

(40 Marks)
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-4) Answer all parts (a), (b), (c)and (d).
(a), (b), (¢) wppd (d) @wdwu swabs UGHSHBGL el weldbes.

a)

b)

d)

Give the structure of the following molecules.
Lsirau@BLD  epeudsnmIsemen Sl L enoiSHame SHHb.
i. 6-methyl-3-heptanol
ii. 2-methyl-4-heptanol
iii. 3-hydroxy-2,2-dimethylpropanal
iv. ‘6-methyl-~1-hepten-4-ol
(40 Marks)-

Draw all the forms of pentene (CsHio) and write their IUPAC names.
Pentene. (CsHio) @it oimengs suganmbisamenuid ousoybgt euper IUPAC

QUWITHEMETUILD HHSB.
(20 Marks)

Pick up the compounds that have geometric isomers out of the following.
Ve~ Caenausaish, GCasbdlysedls ongealulsd FoUGHUBISNTS 266
BaencumseneT BHIHEHHEGSH:

HC CH, F CHy HG H ¢ ¢ B, H H H
€=c €=¢ c=C €=C = c=c
H3C H CzH5 F H3C H ch CH3 Cl CH3 H3C Cl
A B C D E F
(15 Marks)

Shown below are some elementary steps of reactions. Draw the curved arrows which
would take you from the starting compounds to the products to explain the mechanisms

-of these reactions showing the correct electron transition-directions.

grasmseter  deo  eeflw  ugsst  S6p  syiu Geener.  Bsueflentbamaied
Boos@Araiisaien Ffwmen uTFFsD Hassmend &1L Bbe Srbsniseler Hids

‘Gurpilpenpssnet eflsnb@aismoTs, bl Gayaneussisd  @nbo elensiaybenst

Cprad aumshd DIDULGHHMET aUNISH.

0] (o)
L. /\)LOCH3 + NHy — ~"\VOCH,
*tNH,
0 *ou OH
ii.,(j/lL H H" O/‘LH CH;0H @H

(25 Marks)
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Section C — Answer at least one question from this section.
ugd C - @b LuGHulH sremLGh elamssaid. GMPBESE QB
efleamaipCagpid eienLwefdgs. -

,5) Answer all parts (a), (b), (c), (d) and (e).
(a), (b), (¢), (d) wppib (¢) WA SieneadhdH U@ékss\’ﬂm@w eﬁ!sm.u_lsxﬂ&s@as

a) Write- down the chemical formulas for the following compounds.
Ueiraupo Cxjemsumeflsir Gyamuiesr @g,élurﬁlesmm GI(IDGIS.

i. Lithium sulfide / 68guitb Fevemuic .

ii. Dinitrogen pentoxide / el ewpsyae CLI_ QL &L
iii. Aluminium hydride / sigudefunb gg,smm;@

iv. Magnesium nitride / wéefflund empi_enyr G

v. Ammonium sulphite / exGuorefluib FebenLiig ' L
(10 Marks)

b) A particular organic compound contains only carbon, hydrogen, and oxygen. The mass
percentages of carbon and hydrogen are 40.00 % and 6.70 % respectively.
@ GOLILL Compen CHImaLITNG! - STUGT, SRSIF6T  OBHID - GLAFar a;,@wmgjsmm o
WIhAID OsTanGerong. STUs WHGID WETFe qwuapla Kooy FHelasnime
wenpGw 40.00 % whppd 6.70 % Gib.

i. Find the mass percentage of oxygen in this sample.

@wworgfuiss- 2-siten U Aeafenr Heanfey sealdssms safdses. (05 Marks)-
ii. -Deduce the.empirical formula. of this.compound.

B5Caimauisll DIDILAGSHTHMS 2 WIHH 5. (25 Marks)

iii. Find the molecular formula of this compound. The molar mass of this compound is - .

180 g mol. (The rélative atomic masses of carbon, hydrogen and oxygen are, 12.01
gmol, 1.00 g mol™! and-16.00 g mol™! respectively).

@#(B&r,remenuﬂm APV FaDHIE @.gﬁugm@ " SO, @& Calencuuledr
eodsmppibHane; 180 g mol! e, (U, mg,uefaﬁ LBEID- @L_ﬁ&m
eg,eﬂu.mnmgﬁ]m FLigpIHaemileyssir @pmm(SuJ 12.01g mol”, 1.00-gmol! wpmib
16.00 g mol”’ g@in) o (10 Marks)

¢) Give the SI unit and the 'standard"SymbOIS"fbr‘ the following 'physit:al‘quantities.
Ueiaigo Quengs sefwniiseissr SI .owow wipd Buww  eiuiGssr fuabenn
HHE.
i. Mass/ Sewiley
ii. Length /Benmb
iii. Temperature / GeuliLElsneo
~iv. Amount of substance / QUL sefeit Sieney

v. Electric current / i GLLID
(20 Marks)
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'd) Find the derived standard symbols (dimensions)-separately for the following physical
quantities. Giving reasons explain whether these two physical quantities are the same.
Wettougpto GQuengs senflnisende GupliulL Bl GluiBssmsn (LiflloTemibiseme)
Coip Gouprs saviLle.  SITOUBIEET  HEHUSHT  peod  @ewellp  Guengs
selubisEpd @6y wraflwremsnaiutr e el6ThG:s. '

i. Energy/s&d

ii. Power / sugyl

(15 Marks)

e) Mass of 0.025 g of a NaCl is dissolved in 500 ml of distilled water. What is the
concentration in- ppm- of this selution. (ppm = concentration given. in-milligrams per-
liter) (Relative atomic masses=Na —23 / Cl - 35.5). -

0.025 g deafleyemrwr NaCl oyeng 500 ml sriFdl  engssiull.  Biied
sOISEULLLE. BbsampsFedd GFpfey ppm Ssvdlsd wrg? (ppm  aelLGeg,
Gefelanen @m SBBT Semsusnellsd sremlLIGL WebelaFmibaesi g augallsd HHEHEL
&) (srjugnsdeafeysetr = Na-—23 / Cl-35.5).
(15’ Marks)
.6) Answer-all parts-(a), (b). and (c).

(), (b) wmpnd (¢) AW SiwendHl U@g)‘]assﬁlm@m aflen_wef s .

a) Mass of 1.456 g sample contammg ferrous ions was dissolved in acid and dituted to
100 cm®. Volume of 20.00 cm* aliquots (portions) of the diluted sample solution was
titrated with a standard potassium permanganate solution having 0.010 mol 1!
concentration. At the endpoint following Burette readings have been recorded for three
replicate titrations.

Gugerd (Ferrous). ouueiisemends. a.mmx_asa‘:\u.l, 1.456 g ﬂsuuﬂmsm_u_l @ rAfluwireng: -
oiflevsh e senyssiuc.G 100 cm G U RHTHSULLL G @6 seHToHSUIL
seoyasd  wrdfullsr  20.00 cm®  memeusnaLw uGHseT  geng  0.010 mol 17
Gegfilaent-w- Hu QuIBBrwb - LFonkECeab Hemyaed APsooTE BuIfsEHILILL .

wyeiusiefulst Gurgl Ueeumd oemeflulsi surdlibset L6y GQEFUUIILILL S
@bPlunfing epeip HLensuseh GomGlaTsiteniilL Hetierng:.

iﬁggﬁ | Potassium permanganate volume consumed at the end point / cm?
Y wgeiysiefiullsl Gurgl EEFUULL QUTBBTAWID
o uohisCaHsr saeetey /cm®
'1 ' 33.45
2. : _33.50.
3 33.40

i.  Write down the balanced chemical reaction. for this titration considering only the
relevant ions.
Bpevouumar  SsiEmeT  THAND - &GRSABOETENE,  @bPuwndinibeter

SIEGFEILIIC L @yaFTwer BT EEBEFIILITLENL.  61(DEIS. (10 Marks)
ii. ‘What is the expected color change in this titration?

Sppundindesr Curg erdijurissiu@ Bporbpn wrg? (05 Marks)
iii. Is it essential to add an indicator for this titration? Explain.

@bPwulilpe sniy gaep CaFniugl ssuduror? eferdes. (05 Marks)

iv. Find the average burette reading for the given results. Comment on the precision of
-these results.
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b)

vi.

vii.

SIOUL - appeyselsd BhHE! oenelulst Fymef surdienl Sai_s. (pigeysshst

Hisoalwid uBll SHSHSHINTdE 5. (10 Marks)
Calculate the number of moles of permanganates consumed at the end of the
titration. ,

Bundindesr  pgefesr  Gurgl @5uuul_u;®;5§_r, ugorisGanppiies  apsvaeeir
slenrenfisensenilt  &Henild @b, (15 Marks)
Calculate the number of moles of ferrous ions in the 20.00 cm? aliquots?

20.00 em® uggmsilsv o siten Ferrous swusiiseien apsoseisr eiaiambamasenul

el E. . (10 Marks)

Calculate the mass of ferrous ions in the original sample. {(relative atomic mass of
Fe = 55.8 gmol?).

YL siged orHfulisd el Ferrous Stuciselen Hemleneuds sHemids@gs. (Fe
@i FTLEDIBH ey 55.8 g mol ). (15Marks)

Explain the term “limiting reagent” with respect to a chemical reaction.

@yemuien Hrésh gefen enjurs “OLEUUBSSILLL Srsd (Limitingreagent)”

Gigpid USSMmS lendgs. (05 Marks)
Mass of 1.5 g of CaCOs was reacted with 0.73 g of HCI. Giving reasons find the
limiting reagent of this reaction. Show necessary calculations.

15 g Heonfeyemw CaCO3 eyewg 0.73 g ‘HCl o g,rr&.asw qg‘lgsg;@

BITSBIBMET  HHAUHEH weold RHSTEEHHE WL GUUBGSSULLL.  HTdslemul
s, Copemeuwimen HefllLEEMEN - B[HEb.

‘(Relative atomic mésses / #njugpih@enioymsit : 'Ca= 40.08, C = 12.-01, O=

16.00, H=1.00 and/wpgwo Cl=35.5) (15 Marks)

“Write down the chemical formulas for the following compounds.

Ueiieuplo Cojensumsefiien @Iomwien @HHIRBMET 6T00SHIG.

i.
ii.
iii.
iv.
V.

Iron(III) phosphate
Copper(]) oxide
Chromium(Iil) sulphite

‘Lead(IV) phosphate

Tin(II) carbonate _
(10 Marks)
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