The Open University of Sit Lanka
Advanced Certificate in Science Program
CYF2518 Chemistry IV-2024/2025- Final examination
Duration: (03) Three hours

Instruction to Candidates / ifi &g simepsansr oioypss056T
> This paper consists of two parts: Part - [ and Part -1I
@Uufens gremresl @p uGHemen GEreEIBME. UGS — 1 wBmo e — 1L
Part - T (25 MCQ) and Part -11 (6 essay type questions).
sl — 1 (25 ustbsiey efemsssn) womd ued — 11 (6 sl@Gmy alamass)
»  The use of non-programable electronic calculator is permitted.
Qawisd BIBUBHSULLTS seliiuTensefa UTameasE Sl s .

> Mobile phones and other electronic devices are totally prohibited. Please leave them outside ina
safe place.
UL weL uGSaisht snawl.dsd GHTamedud whmbd ST LBlEBT ST ORI STT6E  LITEUEmED dh(dh
sigioguiisbame. asmler Swupmien euefien Bmbs GeusfBu LrasmILTen Gl splet mEuSHH
GUT 61D,

»  Recommended time to complete the question paper is 3 hours.
@euallenmsenenst Blenmey Goins UPbHEOTESILLL STeoD 3 Lo 6071 &5, SIS ULD.

Part-I/ugd) — 1

»  Recommended time to complete the Part - 1is 1 hour.

uggEl - I o Bme Geuiu Ufbgenrasiul L srson 1 0eEd HITe0LD.
»  Answer All questions.

SN HE leNNGEEHEGHE ahenl WeTbHEa.

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

et elmmelingoten Sanr siiwrer ofmimy G QFWE, sruul L usbBsTe) efent
sl bareiss alswlulsn Gevdssaa B X e Usienolis.

> Any answer with more than one cross will net be counted.
@etimiEE GobulL ysiismesst GLOUCL elamn&oEmaaTen allsmni st HEMHBIL_ULIL_ DT LT
Part- 11/ ugs - 11

»  PartII, consists of Sections A. B, and C
vaal 1T gems, A, B wpmie C eudu ugdismend GamemiBeitana.

> Each section consists of 02 essay questions; total number of essay questions are 06
eIl UEGHWD QTEiE LB sUHB 6leHTHBemeT Cpnsseengy. sl By sienT st
Clorhs oomsmisms 06 b,

»  Answer only four (04) questions out of six.
am eflemnassilst Brang (04) elamdoenss 0LEE el wsiomss.

> Answer at least (1(one) question from each section (A, B and .
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eeibord  Uflollson (A, B iommie C) oyab@,enmbsal e, olsrafigCagub el wsiid@ss.

You must answer at least 01 (one) question from each section A, B and C

A, B epmw C @ gabars ugdulsd Qobpoinh oyss@mnbss o elmreihGsamio
eflsnL.wefes CouamGim.

Remaining question would be one question from any section.

B 906 olenmarmg, gCsaud em fels Gmba Csfla Geumiiulsomb.

If 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 (BreiE) Eb@b oigswres sllenTahoEpohd el oiefdaiulgminds, apssy 04 (Bresig)
allenméssh wrsSte HmsH0uUBL. @sa8urs A, B wimgn C S @euBlsITEH LG &lulsy
UEEGMBHES G olamCagd 2 sem HoluFn.

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

slieatt 2 6ot SEULLYGHEGD g opmib efiamslla aem  ouEwebamm LEsiiouTs  e1(p@Is.
BB snpliu Gefiengy Bured GEbsLLL TSI LI, eiiss slemalbetu efwure shsiss
SRS TOEL @MUUSHETeN curiLEEe o siemgy.

It is important to write 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.

sl SoTeflledt B sipSHAd o _slien  FagHSsd LHHSS 6 Beovdasme @QGausm (psEluid
PO GBI  @alanm  usshAEd 9 & SlyedsimeUDd  G0s. G
FamUUL(Geiengy  Bured  gprilbsuuLrallLrs, @Gies slamalb@fu  eflurer  ysiteiasi
SUDEIBULILTOE SBUuSBanes euminiydbme o o).

Recommended time to complete the Part —I1 is 2 hours

UGS — Il g mlenmey Grlw ufibaemrssiul L orom 2 wemilehasLTeD.

Planck’s constant / Qenmiualis 1wmgdsd (h) 6.63 % 107 Js

Velocity of light / @aiuflsnr Gousmid (C) 3 % 10% ms™!

Avogadro constant / swusrslm worfes (L) 6.023 x 10* mol !

1 atmosphere / 1 eusfwesi_eotb = 760 torr 10° Nm™

Gas constant / surw) wirlsd (R) = 8.314 JKX 'mol

Ine = 2.303 logio
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Part I - MCQ

uGad 1 — UsbBskiey el
Which of the following error is caused by poor calibration of an instrument? _
®aHeN eesITen  LNemipuiTen SANEDEUUTHH60 (Poor Calibration) apsuis gBUL banlgiL suqp wg?
Random error / sigphsone sugp
Gross error / Bag sugg
Systematic error / apenmmic sup
Accuracy error / lnshs o

O J U UC S N S

None of the above / Guismiu sigsywsim)

Which of the following titrations will have the equivalence point at a pH more than 7?

Ueeumid  Bluadiimefley, spRudiindse eimen  Fwidmeotusie e pH 7 @sue eglswrs
&SreruBn?

Lactic acid and NaOH / wégsd eufleon wpmp NaOH

HCl and / mmye NaQH

HNO3 and / wmmin NHs

HCl and / wimie NH;

KMnOs and / ommib FeSO4

SN S

A0.7011 g of chloride-containing sample and 0.9805 g of silver chloride were precipitated. What
is the percentage by mass chloride in the sample? (atomic mass of Cl -35 g/mol Ag-108 g/mol)

@Bemreny B ou Mg widl) geafiar dedla; 0.7011 g Sow. & amban 0.9805 g Gsushied
@CemrenpL B eyeng  sfpugendsinlLg. Bibordfuls @Gsmmenrlgesr SHetley  sHefldsd
wig? (ogmpsiefoysst, Cl1-35 g/mol, Ag - 108 g/mol)

Loo3dse 2 3459 3. 3.459
4. 0.3459 5. 3.045

The rate of the breakdown of dimethy] ether is: rate = k [P(dimethyi etnery] > What are the units of rate

and rate constant if pressure (P) is measured in bars and time is measured in minutes (min)?

Boemzsd mei (Dimethyl ether) @6 o_oLoysarar srabssisn Vleireu(s0mm 9 siTersl.
FrbseSond = k [Pdimetiy! etnen ] .

@ug owdsn  (P) oem bar  owodlend, Crrd  eyewsy Bl risefeuid (min)

SITHSUUL gL, Hrobseisn whmn H1éesls wimMed duebls SegGsmen HiHb.

1. barmin”, bar? min’! 2. bar min”, bar’? min!

3. bar'? min”, bar® min™! 4. bar min’, bar'"? min™

5. None of the above / Gobaau sigsywem

Predict the number of signals (peaks) and their splitting pattern (muluphmtles) that you expect to
observe in |HNMR.

IHNMR  opsod  dsiu@ld  apevsaniing  a8inibosmon  Fllbmensis  samahsmns
(2_&diesh / Peaks) wmmuc Geneymefssr ar G (Ussuenaiun / Multiplicities) sususibenm
&)5001 65

O
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i 2 peaks with | singlet 1 triplet
1 gmoom wpmb 1 gpibewio Gatem. ? o &Fdosh

2. 3 peaks with 1 singlet, 1 triplet, 1 multiplet

I emenm, | (e wpmbd 1 usiienwid G
4 peaks with 1 singlet, 2 triplet, 1 multiplet

1 gmeom. 2 (pwene wime 1 vsewon GortesiL. 4 o gdaen
5 peaks with 2 singlet, 2 triplet, t multiplet

2 gmeom, 2 (poenio wime 1 usimeud GereiL 5 o Fdlsh
6 peaks with 2 singlet, 2 triplet, 2 multiplet

2 gmeom, 2 gpbeno wHmb 2 usieniound GwreiiL 6 o Fdlseh

o &dldeln

(W]

LIS}

La

(W)

CH3CHO, and H;CCHOH are two isomers. What is the expected difference in IR spectra?
CH:CHO  wpme HCCHOH  sdwsn  @o  sougdudisst  sygbn. @embs 1R
BpeTeneseilsd aFTUT]deEsmew allhaunsh uwimg? '
1. 1700 e’ band in CH3CHO and a broadband centered around 3000 cm! in HoCCHOH
CH;CHO @st 1700 cm™ ugguilsy wient (band) wime H,CCHOH @b 3000 em
LGHUI @F Swsowrdsiul L L oL (Broadband).
1700 em™ band in H,CCHOH and a broadband centered around 3000 em” in CH;CHO
HCCHOH @eb 1700 em™ uggiulsd L snL wimmpd CH3CHO Eso 3000 cm! LGS0
@7 DBeuTSEUIULL UL L.
3. Above both bands are present in both the compounds (1700 cm™, 3000 cm™)
GoGs aplin L G Ul sEnHD G websmmasiad sremiu®o (1700 em™, 3000
cm’).
4. Above both bands are absent in both the compound (1700 cm™!, 3000 cm™)
Gl splull G Ul sEBD G apsdbammasian sremiuwor g (1700 cm’
13000 cm™).

5. Itisdifficult to pfedict ! semflugs sigeib.

2

The appropria{e glassware to measure volumes of 100.0 mL, 20 mL, 3.55 mL respectively are
100.0mL, 20mL, wpmb 3.55mL eydlu: saeinammst SOTULSHE CUTHSSOTE Heb ey

2 UG TemaseT (penmBu,

Pipette, Measuring cylinder, Burette / gprul., sieneygeng, oswenal
Measuring cylinder, Pipette, Burette / swssysamg, @pmud, sismel
Measuring cylinder, Burette, Pipette / syswsyéang, i, @il
Burette, Measuring cylinder, Pipette / sisnel, aemsussng, o

e R

Burette, Pipette, Measuring cylinder / susned, @iprull, aisneyismg.

What 1s the primary purpose of ionization in a mass spectrometer?
Hewfley wBimwrsnevdamaiuled euusTTdsh B bumieushsien ysren CpToasD wing?

1. To ensure a radical is formed from the analyte.

LgoUnsidamtied @mbs apelisld o maramg . ms Ceruansboas
2. To ensure the analyte is volatile enough to enter the gas phase.
L@GUILITLIEY SHEnT S| SUTLY SO 6D S (FH 611 BIEDID S HBETEH EUT gD auTETIRY
sefwraElmiueng o me Ceuiausnors
To be able to manipulate the analyte inside the mass spectrometer and facilitate mass
measurement and detection.
£lemfiey BisworeneodsGsiullaie 2 sien UEGIUTWIOGMN  HEIUTsToyn, Gl 5016
wHUIE LhHpb eaiiLfiss Sdluabmn aafsrbeasHhes

VS
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4. To find the 1somers / swug 5 Lmisomst SasiL FolbHE S
To facilitate fragmentation of the analyte in the lon source
SR epsugdlsd @ sften LGUUTLeGEmE)  GIEEHE  HISKILTE 9 ML Hslulams
16BN SghouH eI &

The speed of a chemical reaction

BrFruien Hresh eoeniler Gousmibd,

1. isa constant no matter what the temperature is
EEtnmlensy WTSTe GUBHHTEND DTMTE SIew LU0

2. isindependent of the amount of contact surface of a solid involved.
HTHEBHHEY FHUBD Hanosdsds CorGeme Gomuyils wisnsilsd srsulgrs.

3. between gases should in all cases be extremely rapid because the average kinetic energy of
the molecules is great. ;
DIEONTHE  FhHTUURGHNID, aTUsEEpSESmLLI  Hesarh HBHs0TGD.  RHHoren
SHIJEID (PG HmmEeTEl FiTefl QuissFFossle oEme 2 WInTd BLHH0 SLGID.

4. between ions in aqueous solution is extremely rapid because there are no bonds that need to
be broken.
SGE0N 5B SIemiILBD SUISTEEHHSL WD Haad SHlewiGlL. BGHRETH ST
@i Uspeniliybssmen 8 snLUUGBETen EHsmanliund Esbensv.

5. varies Inversely with the absolute temperature.
SenGeyUumleneoujen CrIwmm efidisnhasd T,

Which of the following observations is/are correct when a zinc red is immersed in a copper sulfate
solution at room temperature?
Sienmerlurleneouilss, mre Camed Eammrargd GF Fso8uBn senyasisy @bfiphHsUul RHULIS
QamLyumrsy Uefieusid sFmmmbseiisy Fflmesig SsUsug) FUTEIENEY 618 SIF0sNE 6Temey7
I The color of the copper sulfate solution near the zinc rod fades

BTE CamaiBeE Sumaled. Baly saBunm ssoyaalsd BHoTeng UglgLITs @empuibd.
il.  Deposition of a brown dust on the zinc rod

BrH Gonedsn 18 &l BT HETiEen LgauenLupD.

1L Dissolution of the zinc rod / p1e Gsret @emidHse
1. Tonly/I wrgsrn 2. llonly /1l wrnssro

Ol only / I onsadpin 4. AL 1L and 1D/ swerssin (1, 11, oboo 111)
5. None of the above / Cupsw s1gensm

The magnitude of the electrode potential of a metal electrode does not depend upon,

2 Geome Weeuml) estindles Weieumls SuphHwisia Teieund sryehiasiey soaiey smusuigrg?
The geometry of the metal electrode / o_Geors Sssuuien GoasHiyoenis gD
Temperature of the electrode / (Wemsumufes GeuliLiBiensy

The concentration of the electrolyte solution / WaumiGurgst sengaeden GClaiey

1
2
3. Purity of the metal rod / & Geonae GansSen smmuisnw
4
5. The pressure of the system / Ogn@ Sulel SipHBIE
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o s 2 034V at 208 K
Mgu-(aq)l!\{g(“ .- ) |culs) FO.34 V at 208 ]f\) So
that what 1s the standard emf of the reaction? Mg + Cuz'*‘(aq) = Cugy + Mg 7

(aq)’
298 K @st E:‘fgz"(aq)lMg(g) =237V  ssmeyd ECu2+(aq)|Cu(5) =+0.34V  cemsyl

Ciiven informaticw is thai, £

ey T PR
=237 Vand 2 5
L

ST (BETETSH). FimemgUusmufsv Mg + Cu2+(aq) = Cugg + Mngr(aq} SraiILD
prdssHHinem B Baslubasalmamu sl es?

. 203V 2. 271V 3. =271V

4. 203V 5. 136V

If AHE iy gy = =46 k] mol ™, AHR ey = =92 k] mol™* and AR yhcisy = —315 kf mol™* at

298 K, the enthalpy change for the reaction NH;(g) + HCl(g) — NH,Cl(s) ink] mol” at 298 K
is,

298K @60 AHpyy ) = 46 KJ mol™, AH oy = —92 K mol™" i AR vy cits) =

=315 mol™ e 298K @sv NHi(g) + HCI(g) » NH,CI(s) eigd sréssamesna

CeultusysiiEemp WABMD wirgy?
1. 177 2. =354 30 138
4. 177 5. -89

Which of the following compound set/sets contain/s strong electrolytes?

dereimd  Cefonsy  Omrgsiaeisd,  suedlemiouimss eI LEUTHLssmen  CaTamiBsien CarEs
BleVevg) PEN@HEBET 6181 Sissug slemey?

L NaCl, NH:OH, CuSQOq

. HCI, KOH, ZnSQ4

II. Sugar / e, CHaCOQH. ethanol / 15 Bammen

l. Tonly/I wrssro 2. Donly/II wrgsgn
3. Hlonly /I wigane 4. TandHonly/L 1l syduwen wrsemo
5. Hand Mlonly/IL I sydwen woné&yw

Which of the following statements is/are incorrect regarding strong electrolytes?
suedlemiouines WleiLGUEUTEHL & GmrL Tuten Jelioimd saDmbaailet Houmner smhm s,
Db SEN 618 DIEVEsH slenay?
I Aqueous acetic acid is an example of a strong electrolyte,
SHEBE SIfe BIEBMIFed Eensl,  eellenwnan g UGunmeiBe o o srsmb
AGID.
Il Ba(OH)ug is a strong electrolvte.
Ba(OH)aq) @7 susSemwwren 18lsiugiiGLrmei SLEHID.
III.  Strong electrolytes partially dissociate into ions in solution.

suedemiowien BTG LOUTHL B, BmFFellst  LgEunE Uflensmlusml b SIS ensTT

2 _(HEUN&EHLD.
1. Tonly/I wnggb 2. Honly/H wrésiro
Hlonty /Il wrsgdybn 4. Tandllonly/L 1T eydwen w5850

Fand [l enly /1. Il syswer s sy

Which one of the following statement is true regarding the elementary reaction given below?
S8 HrUuCEsien selius Hibsd  ESTLIUTEN Uleiiau@hit  Faimidesilsd o afisnowimer  amibm
wirgy?
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A+ 2B ia ¢ 42D

The overall order of the reaction is 6 / grabssds QLIss 51ds aflns 6 ouGb.

N —

This is a fast reaction / @ay @7 Coumioren srEsn Syl
3. This is an exothermic reaction / Ga @ usblssliug HTHESD RS0
4. The order with respect to Bis 4/ B anjuna sréassds ares aflme ¥4 Sugib.
5. The rate equation is Rate = k[A][B]? / snsasis swenl: stéassine = k[A][B)?

Which of the following correctly represents the units of the rate constant for a second order
reaction?

@remimd  auflns sréEsD  gands,  sréssis  wor@sSulst  oisugssmst  aflute
dy AP SbmiouiuGomieig:,

IR 2. moldm’s

4. mol'dm’s 5. molldm?s’!

mol dm™ s

(W)

What 1s the name of the monosaccharide given below?
B0 SHTIULBelen @uabamyligs QuuT wrs?

8CH,OH OH
0

s 2
H HO

Hl4 3|'CH,OH

OH H

B-D-Glucopyranose / B-D-gemslasrenuyGanrero
D-Fructofuranose / D -1y Gy Gsmmsr
D-furanose / D-tiuyrBemrsrd

D-Glucofuranose / D-gyendCan iy Geursro

U\-DAPJ_E\)‘_—-*‘

D-lactopyranose / D-gua& 8L man Ly Ceumeriy

What is the incorrect statement about synthetic polymers?

Crupens LsiuGHUtset CaTUures deaisumb sbnibassiss Houprens wig?

They are lightweight / @men Slenfle) @somboamey

They are not flexible / @mss OrApld Heienn SHMsME.

They have moderate to high strength / 2 _wif cusSienodE; sulysusmDHSHImQUES).

They can be resistant to some chemicals / fiev @remuenmiiseh e @W&@@m&,% FnlgUIEne.

I R

All the above statements are incorrect / GBembiL SIENSISHID HELBTETEDEY.

Which of the following is an anti-freezing chemical compound used in automobile?

Usieugbid Ggomustiseilsy, sursmmsalsh o sopemer si@fsen @ranusimis (Anti-freezing
Chemical) vwusUB&GSHFngUI BlyFmwsnd wig?

Methanol / GiosGeomsd 2. Ethanol / 615 8emasn

1,2-Ethanediol / 1,2-a@gaenLgsd 4. 2-Propanol / 2-uyuGemso

None of the above / Gubaniiu srgieunsim

o ud e—
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Which of the following compound is a sweetener?
Fereumeuemsuinied st e @ellinglig eisben?

1
2
3.
4
5

Magnesium oxide / waafflund el mel 6
Aspartame / swrourBLip

Glycine / @smendlst

Sulfuric acid / gsbyfis siflson

Aspartic acid / serbuniigs  sudlsoh

Monomer of the PVC is?
PVC @ @ou@dun wig?

1.
3.

What 1s the most abundant organic compound on earth

Whluliss 1l oiflssnsllsd sremiuGn Copen Gefamen wWrg?
1.
3.
5.

Styrene / erosmLfles 2. Ethylene / aifeSaii
Vinyl chloride / sfsmened @Cenmenyl (B 4,

None of the above / Guhamiu1 emieuosnmy

Cellulose / QasniBsoma: 2. Starch/ wroGurggsh
Glucose / gendalars 4. Sucrose / ssb@8yna

None of the above / Guibeamlu srgiewsigy

o106

Methyl acrylate / ifemsst oibNBen.

Which of the following statements is correct about the amino acid chain “Ala-Gly-Val”
“Ala-Gly-Val” sigub oufCamandsy shdledl Gar Jurer Uemsumn spmisssiss sfwre s
wirgl?

1
2.
3

Which of the following compounds is NOT used as an anesthetic?
deseumid Copmeumeflieh WSS WEHBSHTS LWETUEES (PpuTss o1g?

1
2.
3.
4
5

“Ala s representing glycine / Ala syang Slenendlene 78 Ha) SanIuGHSIEHDHI.

Gly is representing glycerine / Gly susng Sefsfonen SyafansasiLEss Eems.

Amino acids are linked via peptide bonds

240G oufleorusst QUUEDLLE Tsnsmiiy Apsod Eenem b UL g HEE0.
This is a dipeptide / @& @i BmOuUmLLE oG 0.

None of the above / Gupeaniu agysyos s

Diethyl ether / sn_rengs &)
Phenol / iGsmmet

Haloethane / amr@sorei@g i
Cholroform / &8s GrrGumd
Nitrous oxide / snplers @l enel
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Part I1 - Essay Questions
ugg Il sl Beny eleindssi

Section A/ ugdl A

Question 01 / efsmir (1
Answer all the questions (a-b) / smenga sfamssensed alolwsisss (a-b).

a)  Consider the electrochemical cell given below that has been used to operate a motor in a physics
aboratory, which consists of a magnesium electrode and a copper electrode at standard conditions.
The magnesium electrode was found to be the negative terminal.
a6 syuul L Seelifsmnus so5Hmes s0HG. @6 Custds Egerumeiiug oyl &Ham
Gl L1 geisnn BUSEashETe LHSTUGHGUOLLE. BE Bwuw piubHenenEeilsd heafafiuis
Wedeurl) wpmie Gty Aeami  sydueupenmes Qarssi@siong. @G woHefAuD Hekeum
SUEIEI 06 (PREelILD e SERTLARLILLL &,

( Motor \

J e e

MgCl(ag)+—» - CusS0,(aq)

1. ldentfy the components A, B and C of the above electrochemical cell.
Bwlse sriul L Begsfigrmuen sbdled @Eids0UC Gsien A, Band C oydu awmmenst
BeOID  E T,

. Explain the direction of current through the circuit by giving reasons.
SNENRIBEMST HHEUSE (psvid 0ehaBried e umyd Hmsmuw elensEas.
ui.  Briefly explain the purpose of using component C.
gng C amib sy uwauGsHs uGasnesTe SNTIHNG  alleNdEd.
v, (iving reasons, identify the cathode and anode of the cell.
BTN RGBT HIHOUHE (ool SeobSInT GBSHTLE onmD <ol G eyBuabhmn Siss

BT 601,

v.  What 1s the electro motive force (emf) of the cell if Et‘efg“lMg = —2.37V and ECOu”iCu =
+0.34 V7
Eggng = ~237V wigile El o, = +0.34V owian ssosgs deefiuss sfos
{emf) wrgy?

vi.  Write down the half—ell reactions and the cell reaction.
SIDTBEEVS HTHHREGST WHMID HE0HEHTHSED YEVQIBEDD 6 (DHID.

vii. How many electrons will transfer from the anode to the cathode when the cell reaction
occurs?

EOHEHTHEB Hewl b Curgy. Bl sy Gubs SCHT 10DHE sHEsHmen Gouhd s
& o wrsnuukE?

{70 Muarks / 1jsirerfse
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b}  Answer the foltowing questions . .
BBl BIUUCGeitsn sl bssnsGd silsnLweldees.

1. Secparate the following compounds into three calegories: strong electrolytes, weak
electrolytes, and non-electrolytes.

Sucrase, NaNOs, formic acid, NH:0H, ZnCl;

Ulstrenpin Coriyem e ema EUBS ST DU 6aT U sBrLER LIGILIT (HL_&611, suedlsminLimm
WISTUGLGLEMHLEET, oBmh W&IUGIOUTHLES Sisbey 660 ATy S16mHHETTS NS .
aeE@6ra,  NaNQ3;,  Gumfis swisob,  NHOH, ZnCly.  GuxBensd

il.  In an experiment to find the conductivity of a CaCl, solution whose concentration is 0.002

M, two platinum electrodes were kept in the CaCly solution. The cross-sectional area of an
clectrode is 2.5 cm®, and the distance between two electrodes is 15 mm. The resistance of
the beam of solution between two electrodes is 250 Q. Calculate the conductivity of the
CaCl; solution in SI wnits. '
LfiGsrgemen gofispniis, 0.002 M CaCly, sspssisn mLsnidbsmame SIfoISHETS,
Gueni® ermlgend sisuniisst CaCl, ssnpseldsy smoussUul | ar  Wesumd GpEBIIatT
GGG GUUITIeTe 2.5 cm? oyGh. SihHIL 6 R iblsiaumiisehadenLuieone grgb
15 mm oy@n. Gudaanisensdm s sremUu@h Seorseie sl 2500 @i,
CaCly seysefar sLgmnbsnmer S spodst saoflses.

{30 Marks / tjsirefisweiy

Question 02 / efleorr 02

Answer all the questions (a-c) / s ofisnrbagpded aimLwusidss (a-c).

k
a)  Consider the reaction 2A + B —— C + 2D. The rate expression that has been experimentally
determined for this reaction is Rate = k[A]?[B].

Kk
A+ B —— C +2D omud snéssms smss. uflGargsmnen folulss GiHeTEe5HDeT6
gem i L grésefs GoefiiunG Rate = k[A]?[B] eymib.
1. What is the overall order of the reaction?
Hiaesda Curdhs suflms wrg?
1. s this an elementary reaction? Explain your answer.
Bal g aefu gnssor? e wg sloimu slssess.

1. What will happen to the rate of the reaction when the concentration of A is increased by three
times and keeping the concentration of B and the temperature constant?

B @& Gegle; wims Ganiugemsy eyalusubsns wrediuTe Guetiabiated® A @
Clemfiaflsmen sy L hersgsd Qurs BN&EEHSSHDEG Wig Haupn?

iv.  What is the unit of rate constant?
sidseis wiflefuls o wrg?

(30 marks / vysrrerfisei
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b)  Consider the information given below at 298 K. ‘ '
AP yoig = 90 kfmol™",  AHP o oy =33 K[ mol™!, and AH; = ~102k/ mol™! for the
below reaction.
ANOs(g) + O2(g) — 2N20s(g)

ANOxg) + Ox(g) — 2N20s(g) siguib sréasHnsts 298 K spiul e Seeums SIesmen
B HHBEBTES.
B wocgy = 90 k) mol™, AP o g = 33 K/ mol™, wigd AHP = ~102 k] mol™

i.  Calculate AH? for the reaction 2NO(g) + Oa(g) — 2NOa(g) at 298 K.
INO(g) + Oxg) — 2NOxg) ssps sraspdbeta AHP g 298 K @ sailbes.

i AHpy ot 298K
298K @b AHPy (g 8 Belib@s.

(40 marks / Ljsrrerfiesst)

¢)  Calculate the heat required to raise the temperature of 500 cm? of coconut oil from 25 °C to 100
°C in kJ. The density and specific heat capacity of coconut oil are 0.91 gem™ and 2.1 J g K™
500 cm®  Gammemnl  eemesmuls  Gealdmevenw 25 °C @ @mba 100 °C B
o uFHEHILSHEG Camaura Galusds Sienmen k] @6 smilbgs. Gomsml sTeRsemsTUIen
oILiGhe womhd Seftalus Carsemsey spdusr (penm@u 0.91 g em™ ommn 217 gl K
DG ID.
(30 Marks / Ljsirerfisssiy)

Section B/ ugs B

Question 1/ effenm 1

Answer all questions (a —¢) / swendha elambsens@h sloLwsibgs (a - e)

a)  Define the terms, the accuracy, and precision. State the errors that accuracy and precision would
reflect in experimental resuits.
HRSED LOHE  HEeIUD SRS USRS sUSIWUNIEGS. MBI 6T DlHHHD DBID
gisoediwn eyda UfGanHenen (psumeilsy ssusmBLTE sugbmmen UiFgilsiibalaing) o6
G RIGES

(20 marks / vjererisety)

b)  Following burette readings were recorded in a titration. Out of 5, state which 3 results you would
select for further calculation. Give a reason why you selected those results.
Buwliy  esids  Curel  Oaeumorm  ostellufisn  saurdliysest  Gupluly e @6 s2beés
andlusssiss abs apem ardlusesnen  SaiiGeEbdss  Bhusst GOofia CeusiTas.
Erimeil spetl Boapainy eutdlludsmen G fley Gawel] aELSHETE SATEMIEMHBULIL HHS.

] 2 3 4 5

il / e
Irial /emiiy L0051 £0.05 | £005 1 £0.05 | 4005

burette reading /

senafulen ey (ml) 37.50 1 3690 | 3695 | 36.75 37.05

(20 marks / ystrerfizen)

¢} The pH ranges at which the color change occurs for four indicators are given below. State the most
suitable indicator for the titration of CH3COOH weak acid and NaOH strong base. Explain your
answer (equivalence point pH 8.72)
BTENE - ST gsEHD, oeumlid  Soormne  goubl pH siFsssepn &G  HruuLBsTeTa.
E\gangLLent_ulss. GlostresisVIDT 6T CH;COOH WD UEH GATLOISULDT 601 NaOH
sifwabmsSemiuleorsn  Hullinds Surgl LWSURHHESMGW  Esa: CUIHSSHWIST &I
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Wil o5 Samis? 0 0g el oflenbEs (Bihebsd s Fwnsmeotiysisiula pH 8.72
SGHD).

Indicator / sl ig pH range / pH &f5&
Alizarin Yellow / siwdsfler weheei L1001 -12.0
Crystal Violet / éifilev6b semgn 6.4--88
Bromocresol Green / (@yrBuwradiiBensy udsns 3.8-54
&/[alachite Green / Quevsude. LFeme + 02-18
o (20 marks / Lsirstissen)

A 0.4054 ¢ solid organic sample containing only covalently bound bromide is in a porcelain
crucible with about one gram of fresh sodium metal. In a process known as sodium fusion, the
mixture was heated in a furnace to 450 °C which charred and vaporized the organic portion of the
molecule and converted the covalent bromide into sodium bromide. Excess sodium was
decomposed by adding small portions of water that dissolved the sodium bromide. The clear
solution was quantitatively transferred to a beaker, acidified with dilute nitric acid, and diluted {o
about 50 mL. A 6 mL quantity of 0.1 M AgNO3 was added to the solution and the mixture was
heated to about 60 °C for an hour to form the precipitate completely. After filtering, the mass of
the silver bromide produced was determined to be 37.8 mg. What is the percentage by mass
bromine (Br) in the organic compound? (Atomic masses: Br -80 g/mol, Ag - 108 g/mol)
04054 ¢ SHewo Camen Bofremen  @aiimreig: URELE  Seneriiisd Uememhes  LCITemL enL
onHBTD GaranEeeng. Bg ThsieL sgmes (Porcelain crucible) gsids mrestiuGD S0
aipme ygdw (Fresh) Gamgwin o _Georesshai e GLOUCLg. Usiien] E&@comey 2 smsoules
(Furnace) sosussuul B, Gsmgund o @mass (Sodium Fusion) eigub Gewssigpsnm epsowras 450
°C @86 Caluloiniu L g, @eshGung Bbepsossay BmSSILLE wHmb eyeflurbsiu {,
SiFle0 2 _shisn Camen Bxismey UGS ABBMUILLLE. S 6 Umidl GO snemitn feo ENemeori &
UGgremol (. Bemouwid LBTTemOLL T wIMpUU_LG. dmigene Bsny QFeused epsobd Camguid
LUBITEnIoL(B  eyenig) pomies sorssUUl §  Gmewns eremiiul.L Bomguib  yeng
SEHOUUC LG GuBiul L Gmefeumen BMTEED el (PHmey  @efiBE  Semeunl  Faluls
CIPPUULL &1 disiien) Ebsampasd oyemes s mBHIRE SibflevdhdlemTed  siflevinmaamiiul
asofast S0 mL @be merésiucig. 0.1 M AgNOs @t 6 mL simm Bésorseins
Baydalin B, seomer syms 60 °C @eo 9 welHHuTeseBE Gl Buwmmiul Le. Bissr
Cuigs slfbLgsy  Gewsiupssmurens,) pmmre  pat Gupimbss. U] @esielpuigsutes)
supdSHULE, ugardWimbes Csusied uGgremwobmier Heafley 37.8 mg a6 undulin L g, Comen
Gremauuist srsmiL@L LBrmwlesss (Br) slenlley soaaldlan ung?

(20 marks / yyeirsifisen)

How does the following each factor affect the rate of a reaction: reactant concentration,
temperature of the reaction, solid particle size, and the presence of a catalyst (Stating increase or
decrease of reaction rate with respect to the increase, decrease or presence of the factor given
above would be enough) _

eieumle geublourm  amyeniiu b oNbED Qe sidaaishms aamTm UTEsSmime s
Fn[0)é5.

DrbLeeis Gefle). Hibsn peoLGumib Gaulinglemen, B guenllEmesaeiss  @isme), WHmD
OMBE BN EIMULGH.  (Hroul L sryeniselel  Siglefilil,  @msey  Sisbegs  Hiyend
enmmiupEss  odlue  Frbseinhme  sidlsfdeon SEVENG]  GDWE  GEwgor  sem
SHUICLISY Burgywreg).)

(20 marks / 1jsirstiserp
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Question 2 / siem 2

Answer all questions (a - €) / sieBHE NN bHEbESD silemLwieis@s (a —e)

a)

b)

d)

Plot the titration curve of the tilration of NaOH in the burette and CH;COOH in the titration flask
(Equivalence point pH =8.72) (Just the shape of the curve is expected and label the point of the
equivalence point approximately on the graph. Name the axes.)
seneifss sreoiuGo  NaOH  cpmip pundiy ehomauisdy  ersmiubo CHsCOOH
ausmmsdamiuisora  Hudidberss By ameuiew  sims. (& pPemsoliysieullesn
Gurgy pH=8.72) (svewsnudulis eugeud wagHHGw S IUTTSELLBEEDE SIS euenTUisd,
grpmeiussiulsn Srabhmg Setmeans GHHHHsETLGH. DNFHHHDET Guwpa)

(20 marks / Lsisfisen)

If the titration the titration performed in following way: NaOH in the in the titration flask and

CH;COOH in the burette, compare the initial pH measured, final pH measured, and equivalence

point pH measured, compared to a) '

Buidin] eyengs, NaOH Beven  Buibiy  gBemesuia, CH;COOH & owneiiulgud SLG

Gunesnsieniul goids, G ostseiulL Sybu pH, senssuuLL @me pH  wiHon

senbsuLLL Fofmsutleief pH oydwapmp ugd a @ e elen pH sepLear glliiihs.
(20 marks / Lsirsifissiy

In the below molecule, except alkane, kst two functional groups present and list one chemical test
for each of the functional group that you listed.

S8 HIULLL  apsoddniisy, SiComen GHell] Sigisy sremlLBL  gemeL 8 Gsmfinurcd
ol L FiEensT LILgwied®a. BEss ulgwedit  gaibang Ceminun G Fal LEmHUD Benb
STeMUSNGTE Gomblsrsisnhbagu @F Ersmusn BrngmemersniLii|D HGdb.

M
H
(20 marks / ysisrissi)

An aqueous solution contains both NaS and Naa SO compounds. How do you identify Na;S and
Na;SO0¢ in the aqueous solutions? Use a flow chart to answer the question.
g7 Biésomssm omg NaxS wpmie Na:dSOs sdlu 80 By ansubenstd  Cimesi(BsiTergy).
Gésmyasdist NazS wpmib NaxSOs syewsuienn  sleusumm Gen srenily? Geusilomalihe
sfenL Wsliushe unigssy GarlpuuLsms (Flow Chart) Lwisiiuibdodis.

(20 marks / ysirstissi)

List the tests you would perform using group cation analysis, for a water sample containing Pb*",
AP, and Ba? ions and list the observation you expect with each test. Use a flow chart to explain
your answer
57 ordf s sremiuGn P APY epm Ba?' s swsisemen G eme,
LemufNLE I IBsmow  Brisdl  BumGetshend  BFipHmenseneT UL BWEILBSHEE. @ebialrd
Bormmeanulet CUIBID BhumsT AT SESEImGL JIUHTEHREDNS Hhe. 210G llEmL_ ML
senb@aspers unisesy Car’ GuuLsms (Flow Chart) uwsiuGoHgs.

(20 marks / Ljerreriassi)
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Section C /ugd C

Question 1 / sflem 1

Answer all questions (a — ¢) / DS flenbsensGh slmlwslsmas (a—c)

a)

b)

Answer all the questions in a)
UGd a) @6 srenLGD SIWEIHSH MENTHEEDHEGHD L s ibEHs.

L State 04 the important properties of synthetic polymers?
CFwmme LsuE @ kiseTs (phatunter 04 UsHIysmen G,
_ (10 marks / 1 srisiflsssr)
1. State 05 industrial applications of polymeric materials
USOLIG &L QUT@ml sst @isbsugl arailwmisefss Cardbamsp Orwrerisst 05 s@ms.
(10 marks / Ljgirerfiessiy)
Answer all the questions in b)
UG b) Gsv srsw LG HMENHEI G601 bBEHBEGD ellenL welbEs.
1. Draw the chemical structures of polyethylene (PE) and its monomer to illustrate the reaction
scheme for its formation.
Curelleiglessin  (Polyethylene - PE) @61 2 parsssdhere sres  Gowspesmmpew
SN GoupBHors. Cuisiaslssar whmn siger PBUBHWLD yBBia &L Lsnioliyssnen
EUED]T .
{15 marks / Lysimsrfesen)
1i.  Show the geometry of ethylene and polyethylene indicating the stereochemustry and
hybridization of carbons.
ST L6 T E & TULeN LD (Stereochemistry) o) &60L SLEILsNien
GUSAIGST_Bougma apsud ciglelelr opmb  GurelieTdledes @y susumisi B g 3wl
QRIS E ST Heb.
(20 marks / yersfisen)
iii.  What is the molar mass of a polyethylene chain containing 100 repeating units? (Atomic
masses of some elements that may require: C - 12.0 g/mol, H- 1 g/mol, N -14.0 g/mol.
O - 16 g/mol)
100 Bemd evgasnsn Gate Curelagiels shidlell @ame dposambms  Hefey
wrg)? (ssoliinfl b Spevauwiter oo epsosmsele samibdemieysst C - 12.0 g/mol.
H-1g/mol, N-14.0 ¢mol, O-16 g/mol)

(20 marks / Lsirofizer)
Answer all the questions in {(c)
UGS €) BeY sTeifE HMENBHH 6N bsbEnd @i allenL uieddhes.
1. What is rubber vuicanization? :
- Bmiul eushememasludasso (Rubber vulcanization) ewshimrsd sietien?
(05 marks / Lysirsrfsei)
. What is the advantage of rubber vulcanization?
EDou) sushdEmemAILIBHS a8 DT GORIEBET  WTsneu?
(03 marks / yensiasen)

il.  Explain why trans-polyacetylene is a conducting polymer
A Tea-GLTeS s menmss s (trans-polyacetylene) e6hiug GLHGISHTS 2 el o
USULIG B @igtD. ellsTid@s.
(15 marks / 1psirefisen)
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Question 2 / sl 2

Answer all questions (a — d) / SeneIHEH NemmbaEpsED oL ILmbGs (a—d)

a)

b)

d)

Answer all the questions in (a)
LGS a) B aremiui SIEBETTH S efenTEmEns@D sl WeillbGd.

i, What are disaccharides?
B FbmmT L BHDET 616D ET65T6n 7

(05 marks / jsirsrfi@en)
ii.  State the most important 03 disaccharides
APENIm) (PSS B\mEFHSMmILBHDHEMET GHONBE.
(05 marks / Ljsisrs 6T}
i, What are the monomers of lactose?
cosl g (Lactose) QHLESUEIEE wremed?
(10 marks/ Lyeirerisen)

iv.  Draw the structure of Lactose using Haworth projection
soalLrdlenr {Lactose) GLLsnLRLEmU Haworth projection gaU UWesiTUBSH S suenys.

(15 marks/ Lysirerfis6i)
Answer all the questions in b)
Lgd b) Bt sremiuid SimeHE M HBEHEGD semLWeTN & ESHS.
i Draw the structure of an c-Amino acid, and label all the components (molecular, bonds,

functional groups etc.)
c-ofBemT  SIfs0HHE  HULEPLOUDmL QIGHE,  AHEITEN  En BT GuUIfiBs.
(eipsodbanmy. TememmliLBaoel, Gampbum (b Fal_ L RimsT eic.)

(20 marks / Ljerrelicsen)
% What is the bond type found in peptides
QUL Bésesd sTemiubio Slenesrin st suemad Wi’
(05 marks / Ljsrierfiessn)
Answer all the questions in ¢)
L@H ©) Bev BTENUUGED SNEnEHE T HEEDE S eI 5.
i What are the molecular components of DNA
DNA G0 STemiILBh peodbsahsl FnIB6TT LITEREU?
(10 marks/ 5Tl
i What are the DNA molecular components not found in RNA
RNA Gev sramiuits DNA B (peub s FnmiBe wmeneu”?
(10 marks / yjsirerfieser)
Answer all the questions in d}
LugH d) B sremiufn M HE BN HBEHE G slemi_ et &b
i, What are antioxidanis?
246011 - BETOIL 6T 6T (Antioxidants) ewsmT6L SI6T60T 7
(10 marks / Lystrsriessi)
i, Give 03 examples of antioxidants
Antioxidant senss 03 o _SMyemaEst HES
(15 marks / ysrsrieé)

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

rxxwwk**End Of the Examinationﬁ*******ﬁﬁ%**ﬁkf:xwxﬁ

16






