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Instruction to Candidates / Lyft" smj 85w e & srer YIS FHEOESIT

> This paper consists of two parts: Part - I and Part -II
BUuflens HTeNTaIH G LGHSBMmeT CmrewBsiens. ugs — 1 wbme ugsl — 1L
Part - I (25 MCQ) and Part -I1 (6 essay type questions).
ugal — I (25 usCxie elambsen) wigd ugs — 11 (6 s Beng ellaurdmer)

»  The use of non-programablec electronic calculator is permitted.
Gwsd BIBUGSHSIILTS SamilluTsisaie UTeusme e, DSOS (655T(B.

> Mobile phones and other electronic devices are totally prohibited. Please leave them outside in a
safe placc.
LF 60 DRI LIGSSIEIST SWL.HHs OmrensoGud wBEId Q& BT Senmusaiasn Lmssned @,
Sigingliisbensn. sienGon oluBmien el Bmss GevefiGu UT@EIBTULTE S 860 snaldha!
suFeyLD.

»  Recommended time to complete the question paper is 3 hours,
Beusllargsrenst [Henmsy GQauny Ufibssmyoaaiiin L sreh 3 toevof SELITEVLD.

Part —1/uggd — 1
»  Recommended time to complete the Part - I is 1 hour.
Ugd — | o dleome| Qi Lflbaemyssi L &reob | Loefl g NTEOLD.

»  Answer All questions.
Stewaidhd oMenT s EThohG R aflem uiaf s s.

»  Choose the most correct answer to each question and mark a cross *X’ over the answer number on
the MCQ answer sheet.
@eubleuney efemalhewien Wseyd #fluten el ey Gl CFLG, srOIuLL usBsiTa ellsmn
ollspL Spiailen alisoLullstt @ovthmbglan 165 X san LsiemouiGes.

#  Any answer with more than one cross will not be counted.
PImbE Copul L Usliangsst @L UL olTG:aehbaTen elenL &6l &6 b &5 L LILIL LML L_TE).

Part— I/ ugd —~ 11

> Part I, consists of Sections A, B, and C
ugs! I aeig, A, B wpmo C obu ugdsmss Qsram@sisis,.

»  Each section consists of 02 essay questions: total number of essay questions are 06
@aEaTh UGHUL Braiil SLGT ams efeindsamsn CiEmnesiiGeiieng). & Genr elentohse s
Giongg ammisulsens 06 e,
»  Answer only four (04) questions out of six.
om elleinassalsy missiey (04) ellammdsEnde OLGD ellenL_u el s @ .
»  Answer at least 01 (one) question from cach section (A, B and O).
geublaun dfielisud (A, B wpmn C) syssgommbsa 9 sl enTellBBHeID aflent wisiid s,
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You must answer at least 01 (one) question from each s«.ction A, B and C

A B wpgw C gl @aang ugHulss SoHaEID eHGODHES o  alamsalnGaemin
allen wisilhd  Crismi(BLb.

Remaining question would be one question from any section.

Bgd om ellenreunang, gCxaid g Uflellsd S@bha OFfey QUi somb.

It more than 04 (four) questions are answered, only the first 04 (four) will be marked covering at
least one (01) question from A, B and C sections.

04 (eneii) Bbol oFsewne slameasehsdd el osMasiul gmenes, gpmsd 04 (Hrsig)
allimbass WWrsai6e HmsalubGe. @eaEturs A, B wbmhd C odwu sibarg Lgsuis
BEBGHHDHHA @ ellaragd 2 _6TenL S&0UfED.

Plcase write the part, section and question number clearly. If you haven’t stated above information,
marks may not be awarded as per the question.

sl 2 elienL &EUl QHhEGDL UGS wipw elanala s gdwanmn OgalaTs supgis.
Gwa  awmlu Geiteng) Gumey @midbsuULTalL LTS, @Griiss elamalbeGou sflwre ysiailsei
SUIPMRIGLILILTIDEY EBUUGHSTN eumILLS ST 2 6fengi.

It is important to writc the page number on the square on to left corner of the page and the
registration or index number on each page. If you haven’t stated above information, marks may
not be awarded as per the question.

slienL SETels QL EHLUDGESD 2 6len FHIFHAD UEEHHS DeviEshHensd Bbas (PHBUIID
G, DNEHILH  @Iberd  USESHsD 2 g SLRSESSmELID G5 G
muuu’Geitengy  Bursd  @AlssiuLralllLisd, Glss  eflamealBegroiw sl Lsitassir
SQUPMIBLLLMOEY EHUILSMGE6T GUTU I [GHelT 2 siT6ng,

Recommended time to complete the Part —II is 2 hours
upd — II ¢ dopsy Qe ufibsmenrssiu.r sTeob 2 wedflGalunsob.

Planck’s constant / (Nenmiselleir omfled (h) 6.63 x 10 Js

3 % 10% ms!

Velocity of light / gefullst Geusd (C)

6.023 x 10% mol!

Avogadro constant / oieusrs@rm wipfled (L)

1 atmosphere / 1 suefloedrn_sod = 760torr = 10°Nm?

Gas constant / ey el (R) = 8.314 JK''mol!

Ine = 2.303 loguo
Part I - MCQ

ugs 1-—usb@sirey el

The concentration of ethanol in a solution is 0.5 M. Express the value in SI unit.
sofFsy  gamlst  anlsmmsden  Geallsy 0.5 M oy, @UOupiotsidensd S sisudlsd
GasME G HBHIH.

1. 0.5 mol/LL 2. 5% 10* mol/m™ 3. 5% 10" mol/mL
4 05M 5. 0.5 mol dm™

If you heat the compound {CoCls(NH3}:]7, you will get NHs gas. How many moles of ammonia
gas you will obtain if you heat 0.25 moles of [CoCls(NHs)2] -
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[CoCla(INH3)2]” sigmuid Gajsmeusmi GeunlGuobmi> Gurgy NH; swnuy Quplu@m. 0.25 apsvse
[CoCla(NH3):]™ = QeutiuGommib Cung asgemenr wesvsmet NH3 QumuuGh?

1. 1 mol 2. 0.25 mol 3. 0.5 mol
4, 0.125 mol 5. None of the above / Guiigami a1gsywsimy

What is the Molecular Formulae of the compound cobalt (1) perchlorate
cobalt (1) perchlorate @eir @yamust @ gHa0m wirg?

1. Co(ClO3); 2. CoCls 3. Co(ClO);
4. Co(ClO4)2 5. CoCr,07

What is the most correct balanced chemical equation between MnO; and Cr2* redox reaction.
MnO: wim  Cr*  gufusspposdent ulsors QU ACUBMEY  HTPHHED  FHibassHBETsN
OBLGUTHSSIONET FSICFUILIILL BIFMUSF ST L Cxfley Gouis,
&
1. 2MnOzy + 2CrH g + dH 4 — 2Cr g + 2Mn* g + 4H0yq,
2. Mn02(5) + 4Cl’2+(aq) + 4H+(aq_) — 4Cl.4+(aq) + an+(aq) + 4H20(1)
3. 2Mn0;(s) + 4Cr" g + 8H (aq) — ACr* o) + 2Mn7+(aq) + 4H20q
4, 2MnOyy + 2Cr¥ ey + dH ag) — 2Cr g + 2MnZq + 4H>0q
5. MnOsg + 2Cr* g + 4H'ag — 2C gy + Mgy + 220y,

How many grams of carbon dioxide arc produced by the combustion of 44.8 g of ethane gas, CoHg?
448 g gbpsit sty (CoHe) soamosmLbd BUTEI, sibGemen ATTDSHET HIUST ATQLFLH
a_(heundsiUpn?

Molar mass / apsudamprsslefleyssi: CaHg = 30 g/mol and / opmib - CO» = 44 g/mol

1. 131.1g 2. 655¢ 3. 6.55¢g
4. 131¢g 5. 131 ¢g

12 ppm Arsenic ion solution was diluted 4 times. What is the concentration of the diluted solution?
12 ppm  osefles  opsh  smpssy  gsimIsug 6@ I MIGlenTsd  e@HTeasOUr L. @sh
mensalulL smrselsn GFnley wrg”?

1. 48 ppm 2. 12 ppm 3. 4.8 ppm
4. 3 ppm 5. 1.2 ppm

10.0 mL of concentration unknown H2SOy solution was titrated with 0.1 NaOH solution using the
phenolphthalein as the indicator. End point volume of NaOH is 30.00 mL. What is the
concentration of HaSO4?

bagiley ofwinn rey HaSOs sevjseden 10.0 mL ayena, UBemisedst &TU1g (psiaflsnsouils,
0.1 M NaOH aegsed apauiots  @udeasiug Ly, @oaiGurg Gupuure  NaOH  @en
wyetsial sereuetsy 30.00 mL ey@. HaSOs @i Copflamans safses.

. 1.5M 2. 0.15M 3. 0.015M
4. 0.03M 5. 03 M

To a sample containing only Fe, a dilute HC| acid was added until the all the Fe in the samplc was
dissolved. Then an excess amount of NaOH added and lel to react with Fe in the absence of air
and at room temperature. All the Fe was precipitated as the green color precipitate Fe(OH),. Total
amount of Fe(OH):2 precipitated was 0.45 g. What is the amount of Fe in the sample? (Molecular
weight of Fe(OH) = 90 g/mol; atomic weight of Fe = 56 gimol)
wredlflowreimrang Fe g wngdnb GansmGsisig). owrHfluist sremiluBL  SwnanbHa Fe
Wi ssogud esny, Gwrgfléae merer HCl Goidbsin L gl Retiemy @AoBE  10ensuiren
senellsd NaOH Gsieasiul @, owenmGarisnsoulst sieflumn  Bubssnanier &S Fe o e
4
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PreEsIpn  elLuucL g, Geabuig owemhs Fe b Fe(OH): aaub eangsisd usenamip
aNpUgaTE  Ligsuenl bhdl. @nih ugsusnhs Fe(CH), @ Qursss sele 0.45 g e,
Bpeguusnullsd wondflullsd sreminbamigus Fe @61 oenames samlbgs. (Fe(OH): @6
upsubanBmihglenia = 90 g/mol; Fe @6t ogmsalenflay = 56 g/mol)

1. 0.0056 ¢ 2. 5¢g 3. 56¢g
4. 0056¢g 5. 056¢g

The equilibrium constant for the reaction H,(g) + 1,(g) = 2HI(g) is K¢ at 25 °C. What is the
equilibrium constant for the reaction 2HI(g) = H,(g) + [,(g) at the same temperature?

25°C @0 Hy(g) +1,(g) = 2HI(g) sqd snsasHdd swhamsn el Ke auen stafs,
B85 Geauuglamsouiisc 2HI(g) = Hy(g) + 1,(g) omib snassdsasr Fomsns ol wWisns
Bmaben?

1. Kc 2. = 3. K2

4. 0 5. =

The relationship between Kp and K¢ for the reaction CaCO4(s) = Ca0{s) + CO,(g) at absolute
temperature T is, (where R is the universal gas constant)

seftarugene T @ed, CaCOs(s) = Ca0(s) + CO,(g) eamib sréassdls, Kp womp K
S @EUmpIbS e ulsorer GaTLIY wirgm? (@, R seiiug oidlsv ety wrfel su@b.)

1. Kp = RTK 2. Kp = Kc(RT)? 3. Kp=-%
4. Kp =L 5. Kp =K
K¢

The acid dissociation constant (K,;) of formic acid is 1.8 X 10™* mol dm™3. What is the value of
PK,?

Guridsiensdis g L milflos wmisd (K,) @ Gupnotend 1.8 X 10™* mol dm™3 ay@.
pK, Be1 QumTenhHmes HenllEHs.

I. 4.74 2. 9.26 - 3. 3.74

4, 2.20 5. -3.74

Which one of the following reactions produces an acidic salt?

Uehisurmld HIHEmsaNs). ahsrbsshiar dpsun gf Sl 2 [y 2 @amssiiifBin?
1. NaOH(aq) + CH3COOH(aq) — 2. NaOH{aq) + HCl{aq) —

3. HNOs{aq) + KOH(aq) — 4, CH;COOH(aq) + NH4OH(aq) —
5. HCl(ag) + NH.OH(aq) —

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

LT sBteamID &I 19&sTan, SFmdh sis0Dn oBOID BFmguwd ST smFH
Sy UesbmiSAe ulsorar BUENBG GuUTEmHSLTE STy Wigs?

1. Methyl red / Benms dsuliy 2. Methyl orange / Sensst GFIDIDEHEF 6T

3. Litmus / unfFsnugsret 4. Phenolphthalein / 98eur 156550

5. None of the above / Gwmannfin sigim)ossm

A 40.0 cm® of 0.010 mol dm™ NaOH solution was mixed with a 60.0 ¢cm?® of 0.010 mol dm™ HCI
solution, What is the H ion conceatration of the final solution in mol dm™>?

0.010 mol dm™ NaOH memgseSssi 40.0 cm® sysmgy 0.010 mol dm™ HCl @enr 60.0 cm® 2_Le
HEBEUIUL LS. G GupOLEBL Bngssomrsadss HT @e Gomley mol dm™ @sv wirs?
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1. 0.002 2. 0.006 3. 0.020
4. 0.001 5. 0.010

If the solubility of Mg(OH)ys) is x mol dm, what is its solubility product?

00125

Mg(OH)s) @ett sanpadmsir x mol dm? e, DEe @enymet QUpHsLD wrg?

1. x? 2. x* 3. 2x2
4. %3 5. 4x°

The correct equation to represent the Raoult’s law is,
DCauTsb el &l gHemu U SOBbaaGHSHID Fhumsn Foemd wmg?

1. PV=nRT 2. Pr=Pa+ Py 3. PAa=P%.Xa
4. PO,\ZPA.XA 5. Pr= PGAJrPOB

The hybridization of the carbon atomic orbitals in C;Ha?
C:Hs @v sruaflst ogmr gUibmebssiis &sulll] wirgy?

I sp? 2. sp? 3. sp

4, sp? 5. sp?

Give the correct molecular geometry of a CO; molecule?
CO2 apeodbdanilei sfumen supeuSHms HHs.

1. Linear / GpjGan( 2. Tetrahedral / prssigpsd

3. Octahedral / atsmipad 4. Trigonal planer / sengpdGmmemtd

5. Bent/ susmerey

Which statement is wrong about a carbon atom?
ST DI GEHTLTuTen eioumpld  nbmishseisd LNanpuIren gl wimg?

I. A carbon atorn in a neutral molccule almost always forms four bonds.
BEHEmEr  ipsudhantiled © siTen &TLISH DIEIESET  TURUTPEHID  Biei,
2_(HHUTSSHL0.

2. Carbon can use p orbitals to form double and triple bonds.
STUST  Dlgmbsei,  p gLibmsisener LUFUGHS  @A®m  Nemewiiiy
UlsnsomliL b senst 2 (et d@Lo.

3. Carbon forms fairly strong bonds with many elcments,
BILISH  OLENGy ) TEHIONEN  (LPROHTIGETHL. 63 CungITensTey  suademiowimssn
2_(HEITHEGLD.

4. Carbon can make isomers.

STURBT FLDLIGHSHLUNSED 6T 2 _(heuT QU
5. Carbon does not have allotropes.

srusiiig 1 BHAmLUURIEET @avansy.

What is the geometrical shape of C,H,?

CHs @eit omgend uimrs?

l. Linear / 8pTGamnp 2. Bent/ suemsnay

3. Trigonal planer / san(psGamsmb 4. Tetrahedral / presaps)

5. None of the above / Guomaniiw SIS LG

KMuO; reacts with R2:C=CR; and gives
KMnOy ausgn R:C=CRy o 1 st s1d51b bl SHpeugs),

L. A brown precipitate / @ &ien @ sTDLIg sy

Uememriybsenan

DBOHID  (Lpihemle

Ullsmsmmmi 1L e emsT
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A whiltc precipitate / i Qsusitsnsrr Bim afipuige)
No change / lorpmib  Eisusmen
A brown gas / g &1fe0 Blp sumwy

Lh s o B

A bluc precipitate / @f Bs0 Bim slfipLige

What is the name of the following compeund?
Uehiangpld epeuthanpilal QLW wrg?

Cl

Cl\/(N\ cl
1. 1,6-dichloro-2-(chloromethyl)hexane 2. 1,6-dichloro-2-chloromethyl hexanc
3. 1,6-dichloro-5-(chloromethyl)hexane 4. 1,5-dichloro-2-{chloromethylhexane

5. None of the above / Go@anpfiw stgises) '

Identify the compounds that have geometric isomers out of the following.
stennn Barmearmalsd, Bmmadrsamls gwuglutsmenmLy Bafmaimamen Ggflen) GiFls.

H,C~ CHj . CHy HC H . € Br, H H H
c=C oG £7C C=C, £7C L£=C
H H CHs F B¢ H My CHy Cf CHy HC €l
A B C D E F
. DEF 2. B,D,EF 3. EF 4. A,B,C
5. All of them show geometric isomerism / SiaiHEID Codbdlydamls  &10LIGG BT
&S {H& SIme.

The ways in which organic compounds can be classified are?
Bamper BFjamaimene UTEGUEHHHMmOW @ slfure Sienwaig?

{. Open chained and closed chain compounds / #mha shdled wopid  apgul  ambdled
Gaijemeandsait

Alicylic and aromatic compounds / simesdealsg LHmb oBrmonmld Gaimame
Homocyclic and Heterocycelic compounds / gasbsy wmmid wevelangday  Golensuden

All of the above / Guomoamiiul  isnsuhGID

None of the above / BuoBoagiiul  sigisyiDsbiy)

Which of the following molecular formulae belongs to the alkyne series?
1Tsiengpin  apeubanbmd  @Saraseisy, aF@eAND  ormensmsr  (Allkyne)  Gumnier  Mip
& Gumnp?

1. CsHa 2. CioHz 3. Collis
4. Ciellan 5. CieHs4
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Part IT - Essay Questions
ugd Il — sl Gaoy sfenmrdasi

Section A/ ugs A

Question 1 / eflsom 1
Answer all questions (a —e) / SIS ellATsEEsGn oL welses (a— e)

a) Calculate the molecular weight of Ba(OH). (Atomic masses: Ba =137 g/mol; O =16 g/mol; I
=1 g/mol)
Ba(OH): @en apeosamims Heflensus &sllaes. (g1 & & sflen s 61 Ba=137 g/mol; O=
16 g/mol; H =1 g/mol) ‘
. (20 Marks / ysiteflasir)

b) A student prepared Ba(OH): solution by dissolving 1.71 g Ba(OH) in 100 mL and jabeled as stock
sofution “X”. Calculate the concentration of the Ba(OH); solution “X” prepared.
1.70 g Ba(OH): & 100 mL Bfeb  BeTULISST  (psoID DM 6o o) 6T gmeusr Ba(OH): sepeasy
PO SUTREHHI DIBHE (WPHeemLe smIasd “X” st QUL L6, Suimflss Blesenggsn X7
@ Ba(OH): @& Gaplensud SHellbEm s,
(20 Marks / ysiief®sir)

¢) Then 10 mL of this prepared Ba(OH). solution “X” is diluted to 100 mL to prepare “Y” solution.
Calculate the concentration diluted Ba(OH); solution “Y™”.
deten, BHounfss Ba(OH): ewmaw ssmgsso “X” @er 10 mL aeng) 100 mL oye
BBISBUIEG Sogasd Y gswmlbsir g, @demyass “Y” @ed Ba(OH): @it Ganfsmevd
BTG E.
(20 Marks / usireflassir)

d) Using a standard solution of 0.1 M HCI the concentration of the Ba(OH); diluted solution “Y”* was
determined using phenolphthalein as the indicator. Write a balanced chemical equation for the
reaction between Ba(OH), and HCI.
0.1M HCl @1 Buwie semysensn LWETILBSS meHTeEslul . smyss “Y” @sd Ba{OH): Ben
Gamiey  sismlubul L gy, @pen  Gurar  (NBeomiiHedssr UH BILIQUITE  LILIETLGHSHIUL 1),
Ba(OH): wmmi HCl  eyswesibmss e ulsomes STEHEAMEMM  FWHQFUIIIILL  HTHSHE
FIOEHUTL L 610pG)5.

(20 Marks / ysierllesit)

¢) Ifthe end point volume of standard HCI solution in the titravion is 20.00 mL. Used volume of solution
“Y” of Ba(OH)z is 10.0 mL for the titration. What is the concentration of Ba(OH): solution Y™
pudondien Curg), upeylisiaflulsn Gupluce Bww HCl @ serswensy 20.00 mL QLB
BuBIUOBETS  LLSTLIGS SO L. Ba(OH): ewLmalw seyssy “Y” G aaeuenay  10.0 mL
UG, BHepiumLuler, smres “Y” @ Ba(OH): @it Qepfismeuss smemilebems.
(20 Marks / ysirefl®eir)

Question 2 / eflean 2

Answer all questions (a — e) / DIDAGG el EEEps@GD eflenl welldes (a—e)

a) Write a chemical name of KMnOj4
KMnOs @ei1 @ramusi GuwenTd Hns.
(20 Marks / ysitsfissir)

b) A bottle found contaminated with Fe2*, Amount of Fe?* ion present in the sample was determined
using a titration with standard 0.1 KMnOs solution in the acidic medium. KMnOy is the self-
mdicator. Write a balanced chemical equation for the reaction between Fe? and MnOy".

D6 DI_mal 6if Fe' CUhHey miE e Lgl. @ibwrgiflufs sremitiL@GD Fe?
Dlsiiaetlsh GFmley Syeng ouley em s tpsiaflemsoudsd, 0.1 M KMnOs @eir gluio HENTF 50

8
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dapsold Blunddstin G siemlunutLgl. KMnOs gueng 9f swdsny ey@b. Fe? womw MnOg
SBNDBOIGS LU TR HTbSHB Do Foe QUL Brsnusié & L ST EIE.

(20 Marks / yshefimsit)

¢) Calculate the weight of KMnOy required to prepare 100 mL of 1.0 M solution of KMnQ4 (Atomic
masses: K =39g/mol; Mn =55 g/mol; O =16 g/mol)
LOM KMnOs assnpsedsir 100 mL g swifiiussg omenutsn KMnQs4 Bet dsfley wig?
(sipibglenfleyamsit:. K = 39g/mol; Mn =55 g/mol; O =16 g/mol)
(20 Marks / ysiveflEsir)

d) 1.0 M KMnOs stock solution is diluted to prepare a 0.1 M KMnQ, 100 mL diluted solution. Calculate
the volume required from the stock solution to prepare the diluted solution
1.OM KMnOs @sit (paEeitenng sengaed opengt memdaiul @ 0.1 M KMnOs @enr 100 mL
SEH punflésuulLg. @ mete  SafFens  HSUTflusnhe  CHmaILBL  (PHEE
HDIFANCHT HETUGTEN6UD  BHeulbEhd. : \
(20 Marks / Lsiterfissin)

¢) If the endpoint volume of the titration between 0.f KMnQ4 and Fe?* is 10.00 mL, what is the
concentration of Fe** in the solution? Used volume of Fe?* solution is 10.0 mL for the titration
KMnOs wimip Fe*™ sypauappdae ullsoner Hundinlss Gung, (pigayiilsieiulsd Gumiin L
saeusiay 10.00 mL syeb. @bRudidpers nwsuGssi.L Fe? smysadsn seasueney 10,0
mL @i, Basglumiulsy, esmyselsy sremiiudn Fe?* G Qafamous meaibes.
(20 Marks / ysiiefseir)

Section B/ ugsé B

Question 1 / sllear 1
Answer all questions (a — ¢) / siemsHsH lamdssEnsGn olenL.wsaiégs (a—c)

a) One mole of hydrogen gas and one mole of iodine gas were mixed in a 1.0 dm? vessel at 800 K to
produce hydrogen iodide gas. The equilibrium constant, K¢ for this reaction is 0.040 at 800 K.
mETFH Senl G sumysmer Swrfilingners, 800 K Gst @ dpsd s@fgar eimu) IoBmid
apsd  omest oMy apswss 1.0 dm}  Qaramesgsd mevéssLULLen.  S00 K @sb
Besnbasahsna swoflamsy wimisdulst (Kc) Gumioremd 0.040 my@id.

1. Writec down the equilibrium reaction for the formation of hydrogen iodide gas. ? \Iote that state
symbols are required.

mETFH SWenl® sumyelledl o MATEHSHBET FOHened STHEHMS o1(RHE. BUeTHS

Bemsoulsir @GHPUIBEeT Db saEUSmaT HHEHD CET6ND.

' ' : (05 Marks / ysirafi®si)

1. Write down an expression for Kc.
Kc @msmen gf Qeusfiimm gsnss s1upgis.
(05 Marks / ysiterigmei)

iil. Calculate the concentration of each gas at the equilibrium.
suomensouisn Gurgl sTeRUUBD @eaibsurm suruelaisid Goplasamannd Herlibs.
(25 Marks / ysiisifisen)

iv. Write down the relationship between Kp and K¢ for this equilibrium reaction,
GFsoPmend srassdHar Kp wogn Ke a;a%msumgyasfﬁsmLujmrrsm QIBFLjeonid HHob.
(05 Marks / 1ysirsriser)

b) Answer the following questions on acids and bases. .
Ssud wmmie sTrw Gerijurss Ueiieugph ellemrssansa sl smiwsils@as.

i. Name two acidic and basic compounds/solutions that we commonly use in the house/garden.
Al iged  oeveud B H80  uwsiuBHSIUGD  Birenl  oufley  wmmn  Egemil &y
Bayemaumal Disue0E HenTFeOLE GLALTSHMET Hhb.

9



00125

(08 Marks / 1jsirerfessr)

1. Write the chemical formula of hydrofluoric acid, nitric acid, sulfuric acid, magnesium hydroxide,
aluminum hydroxide and ammonium hydroxide,
BsCrIyCTle ouflsod, ewphaifle oueob, seoyfle oudeow, whafwb 5T snal{,
sbleiiub estrm_mst G, wBpL SGLIeEluD MSEFT HECR SLSwenle  @Fsmustd
GHENTRIBENET 61D,
(12 Marks / ysisifiser)

¢) Anideal solution was obtained by mixing equal moles of methanol and ethanol at room temperature
in a closed container. If the saturated vapour pressure of methanol and ethanol are 2.6 kPa and 4.6
kPa respectively at room temperature, answer the following questions.
AMBLILLEmUID, apgul Qarerssoa gsmigist, GuwsGamsd WwHmIb 61&Gamsd S A Wsumg sir
FLDSHT 60 LosLEST SE0HBILIG U SHen LPEVLD &Iy ol gl &HED &0 EILIBULIL L &),
simpbleuliuplensouilsh  GlogBenmsd  oiuub  e1HGeTed e dlueubiisnn  Brbush  eyelupsshiss
wsompGw 2.6 kPa  1opmb 4.6 kPa  aymn. @semglueniullsy  deisumd  eflsumdsena s
sflentwwieids @ e,

i.  Write down the mathematical expression for Raoult’s law for an ideal binary liquid mixture and
identify all the terms in it.
91 Beordw gisllsglfen (Binary Liquid) ssvensy gsifibanar mrBeursol e sfglufsn semils
Bevarililimlen sTupedis. BAaI6TeT Sensushs USBSNEUD 6D SHTeHS.
(14 Marks / ysirerfissst)

ii. Determine the mole fractions of methanol and ethanol in the liquid phase.
ey Sioubmauled GogGamsd wHIID sinBamed SLBwUBT6 Apsd TeamimmeT Fiswl s,
(08 Marks / vysrieriser)

iii. Calculate the partial pressurcs of methanol and ethanol in the gaseous phase.
iy SeusmHUisy  GlogBamed  whmnd  aHamed  spdwennmie LGS EEIS e

& 600 &b (G &,
(12 Marks / 1jstisrfisen)
iv. What is the total pressure in the gaseous phase?
amy Susmsuish Qorhd Diaphsld wiTs?
(06 Marks / ysivsrigen)

Question 2 / aflewr 2
Answer all questions (a and b) / smeisg elanmssepaeh almlwalEgs (a wHmb b)

a) A student had been provided with an impure sample of 0.750 g of sodium hydroxide, 0.0250 mol
dm? of sulfuric acid solution and the phenolphthalein indicator. He dissolved the impure sodium
hydroxide sample in 250.0 cm® of distilled water in a volumetric flask and titrated 25.0 cm? of
sodium hydroxide solution by adding 2 drops of indicator and found that the average burette reading
at the end point was 30.00 cm?. Calculate the following.

LOTeDI6UEH  GURSUEIBE WMTHEDsT SiLmdw 0.750 g Carguid weGrm snFl G wrglfl, 0.0250 mol
dm? seoyfle onfso SHeMIFsY oMBID UGemUHelsit STl oyEen sUpRIGLILIL G5Tare.  Ssu6,
BUDNSHE6T SILMSW GFmgund ssErml sl B wralflsnu seaoren  @&EBoeuulsd o sien 250.0
cm’  EMUIFA  egdmiLlL  Bfle  seghsisi. Uty PO B 25.0 cm®  Grmgun
RBHEIMLNFLG SmIFme 6hEH AHEST B SisilaeT STy GG oimar Sy B Hare.
Asa@ural,  wyeigsieiuisy  GQupiulL  wseneflullesn sl ardlay  30.00 cm®  aysib.
U siisu (heu seUBeNs & 6wl &%,

(Alomic masses / sigmigHanilaymst. Na =23 g/mol; O =16 g/mol; H=1 g/mol)

1. Write down the balanced chemical equation for titration process.
@bHurdiy ClFuws(tpsnmaaTe Fell QeluiulL GIETwsTE FETUT 6O 61(1085I%.
(10 Marks / ysirsifizen)

1. Calculate the amount of moles of sulfuric acid spent.
LwsUBHSIuT L Feoifle aufleoghdlel qps siamisnildensantt) ot dbess.
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(10 Marks / ysirsifiasen)
iii. Determine the amount of moles of sodium hydroxide in 25.0 cm?®.
25.0cm’ @b o siten Gomquid MGENTL gL Igall (ped  sTenTanl ey Henllth@.
(10 Marks / yeisifisen)

iv. Hence, calculate the amount of moles of sodium hydroxide in 250.0 cm? solution.
@semglinenLudsd, 250.0 cm® @60 o sfen Grmgwib LHENILenF 1968 fped  slanilsnlldhend il
&6l () &b

(10 Marks / ysiierfsen)

v. Calculate the mass percentage of sodium hydroxide in the impure sample.
Gowrsrssuur L wrdflullsd sramiufn Cemgub m&GIT sl s Hedley sealdebmes
6007 e icH .

(10 Marks / yeirstfizen)
X is a group 2 clement which forms a sparingly soluble hydroxide X(OH) in water. A student made
a saturated solution of X(OH)z2 by dissolving an excess amount of solid X{OX), in distilled water at
room temperature, (At room temperature, Ksp(X(OH)2) =3.2 x 10" mol® dm™® and pH + pOH = 14)
X omg @ Gresmbd &l qpeosd . Ba B uGHAwTs  @snub, @i
mabyn_ mFlmL o (haTsosbanguIg. LTeuals e, Wenawstey Hawie X(OH): & sriisd
amgdslULL. Bflsy sorlusss psod X(OH): @it @ Mfibusd smpseme o heuTda e,
(@iemmaniLmeoudisd, Ky (X(OH)2) = 3.2 x 10" mol® dm™? wigw pH + pOH = 14)

i.  Write a balanced chemical equation to illustrate the equilibrium of this saturated system. Note

that state symbols are required.
@bmirbuss  GnT@adsl  Fwblenevenit G BaGBsTe, FuHIGFLWHULL g  Sgamuer
FLOEILT L. s1(pLIS. CUeMSs Hemsogellsi GUIWGET (WpHAID 6TeiiUghemen SHHHHBESTETS.,
(10 Marks / ysirsiisen)

ii. Calculate the concentration of each ion in the saturated solution.
ShEmbUsy HenfFedlsy STemUGD Geablsumh owallandie CFnfodmsns &amlldEs.

(20 Marks / ystrsfisen)
iit, Calculate the pOH value of the saturated solution,
Sbpliribusy ssnpFaisst pOH QumionendHengsds Henlld e,
(05 Marks / ysirsriissen)
1v. What is the pH value of the saturated solution?
@bpinousy senyFedsit pI GQumiotandamebd HenfldE 5.
(05 Marks / ysirsrfiser)

v. According to Le Chatelier’s principle, describe what would happen to the value of pH when you
add a few XBr solid crystals to the equilibrium mixture above. XBrz is 100% soluble in water.
af-amaduflel Gaomlumiigedl g, SFFulensy semadE Ffigensy Hewio XDBra uelimgsansn
Cryb@ Gurgy. pH OGumuotend e wira e s alenbgs. XBr: apsigr 100 %
HI6Y  SenJULISHFalgulFi.

(10 Marks / errsiisei)
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Section C/umd) C

Question 1/ eflemr 1
Answer all questions (a — e) / siwaigg silsmssenbed silenLwells@s (a— e)

a} From the molecular formulac of the following simple organic compounds, predict the geometry and
hybridization of each carbon atom.
Usiisupid ersflur Gamen Cajeneumation pevbamBmd GHHTHM0 Bmhal, SIUMMIsVsTeT @siGamgs
HITLISHT SGWIGTEIGHID cUQeuDd LOMMID Seol EHAUISHED HmH®.
1. CHe ii. CF:Cl iii. CH;=CH-CH3
(30 Marks / ysirerfise)
b) Write the molecular structural formulae for the following compounds with JUPAC names.
tdsiteupld. ITUPAC Guuwjsensn o _eniuws Bsjeneusailsl, apsvubsaipm SULeDWLILY  hbAgrisensm
IOEE:S
1. 3-mehyl-1-butene
ii. 5-bromo-2-methyl-2-hexcne
iii. 4-chlorocyclohexene
(30 Marks / yysirerfissery)

¢) Draw the structures of the products obtained when 1-butcne reacted with the following reagents.

I-uympdsst  (1-butene) eyerm Ueiisugpd sréslsen el rasb  gilugh Gursl GuDiLGD

aflsmeneybeiledl SLLeNIOUILIGENET 66N &,

i. Hz/Pt ii. HBr i, O3/2Zn

' (15 Marks / ysirsrfisser)

d) Arrange the following carbocations in order of decreasing stability.

siteumld  STEUTSBDsTSmsT, DieuDHe 2 mis) GMDBMLWD UOBRIEN QIOHEUGHHIS.

CH3 CH'; CH3

é,CH2 @CH2 @,CH_;
+ +

H

(15 Marks / yysirerfisssii)
e) Draw all the resonance structures for the following
Teitenmib cpsudampileln Sianenggl LfleydHat L sniolil®Bemsub  suen)&H.
a°
(10 Marks / yysirsifissan)

Question 2 / eflan 2
Answer all questions (a —¢) / sinandbsH elansbsEné@d ol welld@es (a—e)
a) Draw the curved arrows to show the reaction from the starting material to the products.

Hevreumid Hrobensales, Hrsg UGl Selsy Smbho elemstapmsl QUMIUGED GuTIf(psHmenL
STLRUSBETE slemeiihsd DIDLEGARGHe cUeHT b,

0 o
L. /\)j\()(‘lh bOaNH e /\/l\‘(_xc:ui

i
TN,

9] Tl ol

ii O')L” H B CHOH Cr:\*u
. — h N (Y=
Ao,
i

(18 Marks / ysirsiisen)
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b) Write the suitable reagent affecting for the following reactions to occur.
Usiioumhio SIbehimsT b QUDISUSDETS LIGTLGHBHmIgUl QUTIRGSSHITT ST HaHamsl ST(LDHIS.

7

L CHyCH=CH,

CHZCHO + HCHO
”

. CH;CH,CZCH ——  CH,CH,CH,CHjs

bl
li. - CHyCECCH=CH, — CH;C-C-C-CH,
Br Br Br Br (30 Muarks / yysirsifisesin)

c¢) The citric acid found in the juice of citrus family fruits is composed of only C, H, and O. When a
0.5000 g sample of citric acid was burned, it produced 0.6871 g of CO; and 0.1874 g of H20. The
molecular mass of the compound is 192 g/mol. What are the empirical and moleculat formulae of
citric acid?
fiLnfas owdlsod (Citric acid) eteiiug) & gad (Citrus) GBbuSnS CFihs Liphisals sngissisd
stemuuGL, C, H, whmbd O ofwusiiemyn orsAnd Carefiawhs @F SIFTwid e
0.5000 g siffs ondsy wrgflenws eflégn Gurgy, 0.6871 g wpmd 0.1874 g HO adweimenn
o _meundsawg.  @FCaienouuilssl  apeodammibAenfiey 192 g/mol ey, Bbipsodanniie
DIQIUNFESITD LHHID APeDHIBBIFEGESHETD PBLNBMB  HHS.

(20 Marks / ysirsifisen)

d) Classity the following alkyl groups into primary, secondary and tertiary alkyl groups.

AsiToumId  DIBENEHED Tl LMIGBENSTT  (GHENEND, SN WHIID LsHl  DHemEBE0  Fnl LEISET 6160
UTGHUBH SIS,

CHy CH;
1. CH;~CHy-C-CH,~ il,  H;C-C—
3 CH,
CH;
il CHyCH-C— v, <__>—
H -
V. CH4CH,~ (20 Marks / ysirsris sty

e) Shown below are some clementary steps of reactions with the movement of electron pairs depicted
using curved arrows. Draw the intermediates that must logically result from the arrows shown.
Bevsdrsir Csmgmeilsit G orbpHans amemhs SbUHGHS apsold STl LU’ L fev sHrahshisemss
stefl Lgsstt HC HTLUL Gellengl. @rig &L Oud Beten sibyseHssisy Bebha sisafdiuns
GUBIILL SHmigul EleDL IGENEVEENET  EUED] .

i Py
' Ciij—CH:CH; 1 H—ClI —_—
(O
j’i' /\)k P
ot —

(20 Marks / tystreificsan)

***“}f*‘}“**iﬁ‘r****i:**********End ()f thc Exan-li“ﬂtion*k******************k****
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