The Open University of Sri Lanka

Advance Certificate in Science

Index No:

CYF2517 - Final Examination Chemistry- ITII — 2024/2025

This question paper consists of 25 multiple choice questions

ANSWER ALL QUESTIONS

01. 1123 02. 45

04. |1 123 05. 415

07.]1 (213 08. 475

10. (1|23 11. 4.5

13.(1(213 14. 45

16. (1123 17. 4|5

19. |1 {213 20. 415

22. (123 23. 445

25. 11123

Unattempted Correct Wrong
Questions Answers Answers

03.
06.
09.
12.
15.
18.
21.

24.

|

s

it

s






The Open University of Sri Lanka

Advanced Certificate in Science .
CYF2517 — Final Examination Chemistry- I1I — 2024/2025
Duration: (03) Three hour

Saturday, 12% October 2024 Time: 9.30 p.m. - 12.30 p.m.

Instruction to candidates
Lf_ i B BEnEEIres  DInfleyDIHHe0B6:

>

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

@uufiene srenieng @G LGHsenen CeremBeiongl. UGS ~ I (25 usBsiey
ellenmaasst) wppb uegsH — 11 (6 sl Gy elemdss)

The use of non-programable electronic calculator is permitted.

QFwsd BIPUBHSILILTE SeRlLTESETE LTImaISE ABIDHW .

Mobile phones and other electronic devices are totally prohibited. Please leave them
outside.

Ufi.me  HILLSH@IST HEBWLESS5 Gorawso@ud ppd B HdrTsamseie
LTeusnes@ Sisindulstame. aaBa osupden suefmw Hpsd Geusiullsd sHetba
SUF YD,

Part—1/ugg -~ 1

Recommended time to complete the Part - Lis 1 hour.

ugd - [ g Peope Geiw uflbaserssiu’ L smeb 1 wesllbawmretb.
Answer All questions.

omaihel alemssEnb@h elmLwendgs.

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

geuGanm  elemelbeores e sfurer oleienw  Gpfle) Geudg, SpOULL
usuCasiey ele ellemi.Gpreien eflemuler g1 X' eter LeiiemouiBa.

Any answer with more than one cross will not be counted.
ENISS Guopu’ L UsiTeTg & 611 @l el6nIT & S t5Th b SBRE0T sllem L& 61T
e es S| LomL R .

Part - 11/ ugsn ~ 11

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

apsi  Uifleymeisd (A, B wppd C) 06 (sym) sLGowy sumes  ellsindsenen
CsreRTEGeiengl.

Answer only four (04) questions out of six.

o siemesstsd prei@ (04) elamrssensd WL ED oL weisgs.



»  Answer at least 01(one) question from each section (A, B and C).
pesury  Uflefigd (A, B wppw C) ussempbss @6 olemalhCsgub
sflenL el @,

» If more than 04 (four) questions are answered, only the first 04 (four) will be
marked.
04 (preie) @peL oiPswrer slambsebse ol swldsiu poinis, pss 04
(ereiig) elenmdost WIGATCL SHmHBHUILEGD.

6.63 x 103 Js

Planck’s constant / denmaidlesr wrpfled (h)

Velocity of light / gefuler Gausip (C) = 3 x10% ms!
Avogadro constant / susrsCyr wmied (L) = 6,023 x 102 mol!
1 atmosphere / 1 eusflssin_soib = 760 torr = 10°Nm?

8.314 JK 'mol!
0.08206 1. atm mol! K!

Gas constant / eumy wmpdled (R)

Ine 2.303 logio

Relative Atomic Mass / enjiLggd s eafeyseir
H-1, (C-12, N-14, 0O-16, S-32, CI-355, F-19



PART 1/ ugd I

Answer All Questions / sinansg! elamssEnsaEn ol islibgs.

01.

02.

03.

04.

05.

Sodium is obtained by the electrolysis of its molten chloride. The correct balanced reaction
for this electrolysis process is,

o medAw @GlmmIlmL  Heugiys Geusuge  apsob  Bamound  GumOLBEIRTHE.
BUWaELEGLLF CFWSpmDeEE GUIGBSSINET FWEEFUWLLLLL HbsFFWENG wWrg?
1) NaCl(l) — Na(s) + Cl(g)

2} 2NaCl(l) - 2Na(s) + Clxg)

3) 2NaCl(aq) — 2Na(s) + Clg)

4) NaCl(l) - Na(g) + Cl(g)

5) 2NaCl() — “Na(s) + % Cl(g)

What is the alkaline earth metal of the following which does not react with water?
Weiteuqptd erroes o Georemsemsy, B el Srbebd Uflunss oaa?

1) Be 2) Mg 3) Ca
4}y Sr 5) Ba
The cation/s and anion/s formed when potash alum (KA1(S0,),.12H,0) is dissolved in

water are,

Gum Lra ugsTme (KAI(SO0,),.12H,0) Bfist sorssiuubl Gurgl 2 @eirdsiubin
SHMULE SIE060F SHOLGISST DHDID  SISTENUE  HIEVE0HI DTGNS 15 SICLEOE
sTemen?

1} K* and/ oBmnb A 2) KAI** and / ojmib S04~

3) K*, APt and / wige S04~ 4) K3, Al* and / opgid SO05”

5) AP and / whmb S0%”

Which category represents the allotropes of carbon?

srueis Unsdmuumsmen Ureh e uGSeid salih wrg?

1) Diamond and dry carbon dioxide / ensugib ofmid 2 60f &rTue FiQLMFLE
2) Graphite and carbonic acid / dlyenubm wipnd &r@urels Sideow

3} Fullerene and carbon monoxide / ysnfeii ommid &rus @il soFL 6

4y Diamond, graphite and fullerene / snsugib, &lgeoubp wHDID Lemfsbr

5) None of the above / Gwigiul sTEES

The oxidation state of N atom in N,, NH;, HNO,, HNO; and NO are respectively,

N,, NHz, HNO,, HNO; wpogie NO sydwepfisd N ogmsien gualBuipn  plneosst
(pemmBus,

1) 0,-3,+3, +5 and / opmid +2

2) —1,-3,+3,+5 and / opord +2

3) 0,+3,-3,+5 and / wibpud +2

4y 0,-3,+3,-5 and / opoub +2

5) 0,-3,+3,+5 and / i -2



06. Which one of the following statements is not true?

07.

08.

09.

10.

Teeu@nld Fmubaeleh 61he I S ENENOWTOGE DIFOE)?
1} Al:QOs is an amphoteric oxide.
AlLOs gyeng milusby 2 eer @ U el H SLELb.

2) KOz is an example for superoxide.

KOy eyemgr Culsorienslighe (superoxide) @ o srpsmid Sy@ib.

3) CaS04.2H;0 is the chemical formula of gypsum salt.
guse o (s @renwend Godne CaS042H0 gy@b.

4) SO; cannot be produced by reacting Cu with conc. H2SOq« in the laboratory.
Sieysal_HHed, Cu wopid Capfihs HSO4 sysusibmddenuleors srassss
apsotd SO ¢ 2 meuTHs  (APQWITES).

5) H2S0s is one of the common oxyacids of sulfur
HoSOs syemz gsouflen gf Gurgmunen gl doidleon su@ib.

The IUPAC name of the complex cation [Fe(GH)(H,0)5]*" is,

Abssd spowst [Fe(OH)(H,0)5]°" @sr IUPAC Quuiy wirg?

1) Pentaaquairon(IIl) 2) Ferrous hydroxide

3) Pentaaquahydroxoiron(Ill) ion 4) Pentaaquéhydroxyliron(HI) ion
5) Hydroxopentaaquairon(Ill) ion

The coordination number of iron in [Fe(CN)4}*" is,

[Fe(CN)(]*™ @6b @mplisr Gemem etom wimg?

1) -4 2) 6 3) 24
4y -1 5) -6

The partial pressure of the gaseous component divided by the total vapor pressure of the
mixture will be equal to which of the following option?

CeT@HGWTEes, autupbsmlsll UGHU(PEEHMS, seoenauiat Guonss  Brraiuis
Spdshgansd agdHeh Burg  Gupluit Gumertend  aeumsyamaummisd  61hS
Cxflelie gwems Semoub?

1) Mass of components / samiseflsd  gemiley

2) Mole fraction of the component / eunujdaanfiein eped Tedienibd

3) Mass% of the component / sumwdaniiisii SHewlley FHellalHib

4) Molecular mass of the component / aumudaniiles epevdbanhmise) sley

5) Molecular mass % of the component / surubsatieit cipsudbanbmshderie) &HeldHw

At a total pressure of 10 atm, 56 g of nitrogen and 96 g of oxygen are mixed isothermally.
The ratio of oxygen and nitrogen partial pressures is

Corss siupssn 10 atm @6d, 56 g enpsrest wnmin 96 g of Ao e FoGaliu
Pewsipepulle S1p SsosElLLLsT. @RiE, @UFFe WHID nhHIFE SEueumniien
UGSW(pEERiBEhassmLulsorsr eldsin wirg?

1) 3:2 2y 2:3 3 3:1

4) 21 5) 3:5



11.

12.

13.

14.

A flask contains 2.00 moles of nitrogen and 2.00 moles of helium. How many grams of
argon must be pumped into the flask to make the partial pressure of argon twice that of
helium? (Atomic weight of argon is 40.0 g mot™")

gF @bma oemm  2.00  cpsbmeir  ewpHres  wpmd  2.00  apsdest  anfeliiuid
s@uaimaps Oetan@seng). @@, affefubdal UGHUIPESHMS lLaid SyHei6
LGEIpHEHID BHLMETGD 6] OHTGSUTEIST sl GradbaiulL G,
Qraubhsil Caetow oyeald Hadmey sefsgs. (ol oambssiea 40.0 g
mol! syEb.)

1) 320g 2) 120g 3) 160 g
4) 80 g 5 240g

4.40 L of a gas is collected at 50.0 °C. What will be its volume upon cooling to 25.0 °C? at
the same pressure?

arwGsureniesr 4.40 L sysmgy 50.0 °C @b GrafldasiulLg. 965 Siwbashien &P
aurweutenrg 25.0 °C Bb@ GelidstiuBoruie, SIHed oaeenes wWisrs Roseb?

1) 220L 2) 4.06L 3) 440 L

4y 620L 5) 2.06 L

Boyle's Law deals with the relationship between two of the variables (of four) that describe
gas behavior. Which two variables are held constant in Boyle's Law problems?

auny| BLbmEmU slufld@d Bren® wrfseenodeg (Hrawsd) @enLulsomar GghTLjmu
Gumieden eflad oI Galeme. Gumisiar i wbfdw olamdasisd ebs @rekb
wirfsensn, wipfledasra Cuem GousmiiBid?

1) Pressure and Moles / snpé&sie 1ommDd  (p6eLSH 61T

2) Temperature and Volume / Geutiuflsney whmib &euaistey

3) Pressure and Volume / &iipdHad 1wobmib SHemeustey

4) Temperature and Moles / Qeuliuglenso oBmID apsodsi

5} Volume and Moles / seswsusmsy wHmib cpsde

A balloon contains a certain mass of neon gas. The temperature is kept constant, and the
same mass of argon gas is added to the balloon. What happens?
@F uwmre sueg, Howre sutweldt GO sssseme  Henflaed  CereiiBeieng.
Ceutuileneosnul  wrfedures  GuellaQaerem®, usnelguel  GrEmUBD el
Hewfelne o0 Safaeniw eunwy Coeogdaiots Cajbsiin Lyl Ghg oo peLGLmbh?
1) The balloon doubles in volume.

Ligdrelsll  Heaneuse] SHIiDLRSTEHD.
2) The volume of the balloon expands by more than two times.

Lguradlell Heveustiey @pLLHImS slLaln SBH0IS aliflesenL .
3) The volume of the balloon expands by less than two times.

vsyredlelt GeausTay @HWL Bimd el eyd Gemmests allflaeml ub.
4) The balloon stays the same size but the pressure increases.

usomesllen Li(WeH LOTMHREI Sremm LGS 6, DB SIPHED DFBHHGLD.
$) None of the above. / Guwpsafiu sigieoaim



15. Gay-Lussac law gives the relationship between

16.

17.

18.

Ga-sorenadsn aflgl g, saubpbstuiena GhILTmu Hrrdlameg?

1) Temperature and pressure at constant volume
Galiplensy BOID WIPT Sansyenalled SiLPHSBLD
2) Pressure and volume at constant temperature
SIWPHED Womd rpT GediuBesculilsd Sersise)
3) Temperature and volume at constant pressure
CeuluFlensy DL WIMT DPHEHB Heieuee]
4} Temperature, pressure and volume
Psuliuplemen, SiIPESID IDBHID G
5) Temperature and molar fraction at constant pressure
QeutiLiBlens0 WHBDID WIMT SIPHHHA0  eLpsoLeenid

What does the area under the Maxwell-Boltzmann distribution curve represent?
G srb@eusy-Gumsdisrownsflesr LTIDLIED susmenuilueflsd eSupsiien ugiy epenen @Ml bal@img ?
1) Total number of molecules
epeudhEnmIEsTel GInTss  aaiemildemnds
2) Total acceleration of the molecules
gpsudbanmimetlelr Glotds GaswrBoh sisbeug W (pHasn
3) Total speed of the molecules
gpevdhaamuseiian Gorhs Geusid
4) Total number of molecules per unit acceleration
GIeuG CouslomBmid Sisbendl  I(WESlsd STelubl  cpsobammisaiear  GonsHs
GTE00T 600 b 60
5) Answer (1) and (3) only
(1) ehpw (3) epdu sflsnLser DTHSTID

If the mass of gas A is 9 times the mass of gas B at the same temperature T, what is the
ratio of the mean velocity of A to the mean velocity of B? at constant pressure?

@Cr Geutmdlenso T @b, suny A Ger Hewlley oyengn, eumyy B et Hewllanan ell_eyibd
9 L mg oFswre SrERULGESIDEa. ONIBT S(PsESHBH, A B Bl GuadHaBEw,
B @m_Cussdned @enulsomet slldlsin wmg?

H2:1 2y 1:2 3 3:1
44 1:3 5) 3:4

For an ideal gas molecule, the root mean square speed is V. If the pressure of the gas
molecules is tripled, temperature remaining constant, the root mean square speed will
@eoldw euru] apsobamiilen @eLaITHE aufbGape & V@, Gauliumblensosmi
ormedwins  CusnllbOomemi(h, et  apsudanlel  S(PSBHIENHT (PN LOLMIBTEGHID
Cunal, @eml alfdEs &SP &HF WIHTe BihoEn?

1) 6V 2) 3V 3V
4) 2v 5 15V



19.

20.

21.

22,

23.

24,

A sample of carbon dioxide gas is collected over water at 19 °C. The pressure of the
resultant mixture is 120.0 kPa. What is the pressure that is exerted by the dry carbon dioxide
alone at 19 °C? (The vapor pressure of water at 19 °C is 2.2 kPa).

19°C @ sruss Figlengl @ wrflGwreimreng Brese Goeors Brsfldsliul L g
Qupiiuc L elleneneyd sevenesullsn Sipsad 120.0 kPa ey, 19 °C @ed safiCul o sof
HTUSHT  AJRLenFLEH  cpsold 2 EpmBUuBL  opssd  wrg? (19 °C @ Bfler
asiiwpssin 2.2 kPa sy@o)

1) 118.0 kPa 2) 117.8 kPa 3) 122.2kPa

4) 54.55kPa 5) 264.0 kPa

A reaction between an acid and alcohol produces an ester and

@I S OB  SBsCorsubhalmLuleorer  HrbesHsle  Curghl 2 (memdslnGD
ellenensymeil, sTRHSET WHEID,

1) Carbon dioxide / &rusi #iel snat B 2) Water / by

3) Glycerol / &eflgGpmed 4) Ethanol / e15:@emsd

5) Ether/#ai

The compound CH3CONHz is classified as

epsudgam CHaCONHy @ar ur@gun(,

1) Anacid/@r sifeup 2) Anamide/ gf gl B

3) Anester/ @i eismshsHi 4) A hydrocarbon/ @i spsGynanues
(5) A ketone / gff 85U Gneit

Give the major product of the following elimination reaction
elsumb Heeeh sreasRe Wysren elenstQureT wrg?

Blr C?_HsO.
CHaCH,CH,CHCH;
1) CH3;CH=CHCH,CHj; 2) CH3CH2CH=CHCHjs
3) CH>;CH:CH.CH=CH: 4) CH3CH=CHCH=CH3s

5) None of the above / Gumeniiiuw g wsiILY

Which one is the strongest base?

LNedren(meveaeumnlst 61ha et euedlemiowimem spsold @tb?

1) Triethylamine / aprendsd oienLsst 2) Methylamine / fengeb Siemiosin
3) Ammonia / &@wmefiwir 4) Aniline / sxeflelss

5) Ethylamine / fensed sismosit

What is the bond angle of a ketone?

S BLmellsir 1 NemeooriaLydh Camemmid wimgy?

By 111.7° 2) 120° 3) 106.5°
4y 109.5° 5) 180°



25. Which one is the most stable carbocation?
Ustreumpeuemeuminflst, o midheaieny sntgul &TEUTEMTIIET wng?

NO, H
+ " H + NO,
MegNNOZ Me:N O MesN O
(2) (b) {c)
) ¢ 2) a b

4) band cequally stable /b wibpwe ¢ dwen 8 2 mAEHET®L O L UsHEU
5) aand bequally stable / a wimb b oudhusr @81 o pBssawnn o _eni_uieme

10



Part II / ugd 11

Section A: Answer at least one (01) of the follbwing questions
ugd A: dsioupi sionssolsy Gombss eapinésgid (01) afenwslses.

01. (100 Marks total)

(a) 1 State the Avogadro’s Law.
aarslym ellgmu elluflses.

i, What are the gas laws that can be used to derive ideal gas equation.

S0l dus  aImu| ST L Posasheg UwWauGssLIuBD  amy  aRgles

wiremey?

ili. A 15.5 g sample of gas occupies 25.2 L at STP. Using the ideal gas equation,

calculate the molecular weight of this gas?

STP @&, eunwy wrfwnenisr 155 g ayegm 252 L sacuenene
sHANOsAEng.  @eol A ey FweIurlemL  LwWsTUBSHS),  Bebeuruwieledr

ependanBmIbh @l med el @ s.

(15 Marks)

(b) i Derive the Dalton’s law of partial pressure from the ideal gas law for a gas mixture

containing xenon and helium.

ool dw  suny  NBuledmha, OFCearss  wBmb  afeduid  SSlusbmps

QareniL sumudmevsmel eeiheTar LrsoLeflel uGAL(pds aifmul BHimie)bs.

ii.  3.211 g N2 produces a pressure of 2.021 atm in a 6,00 L container at —220.15 °C.
What will the temperature (in °C) have to be if an additional 2.312 g N> are added

to the container and the pressure increases to 4.065 atm.

-220.15 °C @ev 6.00 L Gareimsveisd sremiu@b 3.211 g No syengy 2.021
atm S(pEsHmE 2 GATEGHEDH. Beleres seibalupmeuis (°C Gsb)
sremluBl Curg, @6 Geressvalibg 2.312g N2 & Cuevglswre Gsjb@d

BGurgl owmei Sipshsd 4.065 atm s oiBsflsgn?

iii. In wet sulfuric acid synthesis process hydrogen sulfide (H2S) gas is incinerated to
SO; gas as follows. Calculate the liters of H,S at 900 °C and 6 atm are required to

react with 1.00 mol of O in this reaction?

my apempuievrer  geuyfleslleo o mussls GEFwdigpepule Bungl, LIHIE
gevenul{ (HaS) ayevg efléasiu G Osoumd sressesmris SOz anyans
rBmwe. Samg. Bes1ssshdine owmwow, 900 °C obpbd 6 atm Gsd 1.00
apsy Q2 o Leh grasweniw Cxeveuwner HoS Qe saeusneamer  edbmpisd

660015 &
2SS + 3020 — 2H20p + 2SO0y

(60 Marks)

(¢) The mean molar mass of the atmosphere at the surface of Ganymede, Jupiter’s largest
moon, is 34.2 g/mol. If the surface temperature is -123.5 °C, and the pressure is 2.11 kPa
calculate the density of Ganymede’s atmosphere by using the following equation where

d is the density of a gas and M is the molar mass. (1 Pa=1J L")

slwmpst  Gorelesst WalGufw Meosurewr OCaeafGwl Ger  Guoburinfed sremiu@D
suafioswi_cugder srnefl apsoy Semfiey 34.2 g/mol e, Brig Guburiiy Geuliuplensy
-1235 °C aumapd oiwpdsn 211 kPa syseb  sremdu@oruils, CeefGior G
susDETIL_e0H@AE  SILFHPenud ooNG@HS. SmilysE Udbumd — F0ILTL 6Nt

11



02.

(a)

(b)

LuaiuBsase. @ d asug eimuels o §H8) wmmbd M esiug  apsoiserisy
sumb. (1 Pa=1JLY

d=PM/RT
(25 Marks)

(100 marks total)

1i.

1.

ii.

1il.

iv.

What is meant by Kinetic molecular theory?
apsudbsamm Buibselluied QETeisnsd 6aUSTEY eliemti@ s wWTg?

What are the postulates of kinetic molecular theory?
gpsudamBn Quissaliue) QErsienaulen eamemsaHbaeT WiTensy?

How can we express the relationship between the average kinetic energy (KE) and

the temperature for a particular gas?

ginafl  Quésssss  (KE) ovpoe owefdss  amugells  Geuliubsnso

aEWsIBmbSenL ulsoren QT Tl stedeutm QeusfUUBSHS (Iplgud?
: (25 Marks)

Suppose we have two gases A and B at the same temperature and pressure, where
va and vp are effusion rates of gases A and B respectively. If the corresponding
molar masses are Ma and Mp, apply the Graham’s law to take a relationship
between the rates of effusion of two different gases and their molar masses.

@61 Geuliupsney wHMDL SHpsEHHHD, A wimow B eywdu Gresi(h suruybasit
aifiL b @miiusras snae. A wipb B o arydsseals dbssd slsmhise
(Effusion rates) (psom@u va whmd VB Su@h. GsusunuibaEnl el QT LemL
apeo] SHlemieysst Ma opmib Mp syu@n. dgand S eldomur Weuralugs
gpsold, @eielim euTwibmeflest bgsed efgrument whmd Senballes apevj &lsnfleymsin
S EwanpHsmL ullsorenr GsTLTenL CUmIE.

A fresh air is composed of nitrogen N, (78%) and oxygen O, (21%). Find the root
mean square velocity (rms) of Nz and O3 at 20°C. (Molar mass of Nz = 28.02 g/mol
and Oz = 32.0 g/mol).

QT sunwsurenal enbaHrFst N2 (78%) wpmis qurdlass O2 (21%) eyflwesumnfienmsd
agbatuc Bsitengl. 20°C @ed N2 whmid O yflwenmnier @ent sufds aubmeps0
Cassme (ms) saflsgs. (N2 whme O eydlweubmler apsoy  SHlewfleyameit
wenpGw 28.02 g/mol wmmid 32.0 g/mol &y@ib.)

State the combined gas law and its mathematical expression.

@memhs sumyy elldlemw aflufliiugi &1 SiHeT senlls GeuefuTeni WD HHs.

Predict how the volume of a given mass of gas will differ when the following
changes in the temperature and pressure are made.
QeuliLPleney BOILD SiPdHED galuabsns tsmsumonrm wrbhpnd Gurgy) Sriuc L
amysdlenia eafleT osmaieney seusuTml CoupuBl edTuFmen SToreldgs.
A) The pressure is tripled while the absolute temperature is doubled.

SIPHBI  (WPDDL BIBTHSHULLL G681, HellGeulILBlensd GHLOL RIS bEILIL 6D.
B) The absolute temperature is doubled while the pressure is reduced by half.

HeiCsulLBlensy GHOLBISTSEBHIULLSIL 6, SHIPESD SIDIIOLMISTHSILL 6.
C) The pressure and the absolute temperature are both doubled.

Sipdsd wHm Salaliupme opfls @Bl BB METHEULIL 6D.

(55 Marks)

12



(©)

The diagram shows the Maxwell-Boltzmann distribution for a sample of gas at a fixed
temperature. F, is the activation energy for the decomposition of this gas.

Bemeowtter  GQeuluBensouflsh  Ememlu@L’ ety  wIFfGwreifler G erdBsush-
Gursbt_srbomedt  Lgeusd o guLl &G &MLl Belengy. Fa  ewinugl  @eueumu el
HengHndbame gaipass SuGW. :

1i.

ii.

A

Number of molacuies

>

Energy

Indicate the most probable energy (Emp) of the gas molecules on the given
Maxwell-Boltzmann distribution curve. Then, draw a new distribution curve for the
same gas sample at a lower temperature.

HIHUC L GoderoGasb-Gurshl eoiomslt  Ugeust eusmemuTullsd, eumuy epsdan i srileH
FrHAub gyl Fafenw  (Emp) efidsd sTlBs.  SSSHILE, GODHS
Gautulensoutet @Bs euryy wrdflulesr LiFeust eTeueuTH STEWULGD  ET6HILIGHEN 6
@F uHw ugesued euensmuilenul suENJEUSHEN APEID HFL (HE.

Briefly explain the effect of temperature for the rate of decomposition of this gas.
@susumyeiielt  fansey  aiehensd  ORIUUFEme  asisnn  LUTHHGW  EIELSHD 6
FHbHIOTH 6T 6THEGHD. :

The following shows the dependence of the Maxwell-Boltzmann distribution on
molecule mass. Briefly explain how the speed distribution depend on the molecular
mass.

OuoderdBeust-BUTedl erOIDTel  LITeu6D SHevE! elpsud dbuibhdefallet FTihalmlums
Befieumd @ UL sreisdsngs.  @semglitent ulsd, Cousbdlel  LyaIsh
STRIITD ApeuhIBISHeale HRBSTENH STHIIHMET ShbeloTe eilenbEe.

13
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Section B: Answer at least one (01) of the following questions

2500

(20 Marks)

u@sl B: Jeisugpio sllsmrgasefiet @emmpssi epenfinCespnd (01) afleo wsfsd&s.

(03) (100 marks total)
(a)  Write structural formulae for,

eteumensnoumiied BU L enolLST @S TRIGMeT sT1pgIes.
i Two constitutionally isomeric primary alkyl bromide with the formula C4HeBr
CsHoBr emmip @éolysHamd 2 el @ Senuwil] FICLGEU (IPHETENLD SIERendHe

LGNl B

ii. A secondary alkyl bromide
@ HIemew DEVeNHEY LBYTenIOL (B

iil. A tertiary alkyl bromide with the same formula.

365 GHIHHILET 2 66n @F UmL Sedemde0 LGyrsmol.(

(15 Marks)

(b) Categorize the following compounds into primary, secondary and tertiary amines.
Lsiieugpid SFTenalsanst (LPSHENLD, HIHeMW LMD LML DAHDHIEET 6168 LTEGHUBHSHIS.

NMHCH4

(i) CHACHuNH, (i) (CoHs)oNH (i)

(¢) Draw the canonical forms of Aniline
aieiedalen uflsyds S LenLOLSBMET GUHIS,

NH,

Aniline

14

(iv)

NH,

{v) (GH3)sN

(15 Marks)



(d)

(04)
(a)

(b)

(©)

(d)

Arrange primary, secondary and tertiary alcohols in the order of increasing rate of
reaction with alkyl halides

DIBENBE  GIeNEOL BHEHLGITE, (LPHEEnLo, ¢ Hisnewi  WHmd  ushl  ibeCsrsbastie
HTHHD B ANPHNEGD QUOBIENE TIPS,

Give the products of the following reactions
eieumld STdhdhberlen cllensneyssnst .

XQ, FBC|3

HNO; / M,S0,

© H2804

RCI /AICly

R(C=0)Cl/ AlCI,

(100 marks total)

Arrange the following compounds in the increasing order of their reactivity towards
electrophilic aromatic substitution.

desienmid Cayensudemen, eobheTed B Led S@rmommd Lyaull G srdshams Chrobd
siupfild HTEGSInS SPiefech euwRelsd uheLbhee.

NH, OCH,4 NHCOCH;
Predict the major mono-nitro products in the following reaction.
Ueiieupld srdbsdhHer, LysTenomea mono-nitro sflsnenGungpenen dywonssdesd.

CHa,
HNO4/H,S0,

Write resonance structures for the ¢-complex formed in the ortho nitration of anisole,
SweilBarsd @me eCsr-ampsaCrimb (ortho nitration) Gumbsreiend Curgy GumpliLBn
o-Fflbmele Lflaybal.L epwllbasmsT sT(IpHIS.

OCH;

Anisole
(3ive the structures of the esters formed in the following esterification reactions.

Uefiaipd  aasHEINSs  srbsmsaisn  Gurg 2 @mamaslufld  eradsTaeer
SLLEMWILGENEN HiHb.
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HaSO,
—_———

Heat

CHsCH,CH,OH  + CH,COOH

H,50,4
Heat

H,S
CH,OH + HO,OCOCOOH 250, |

Heat

HOCH,CH,OH  + CH,COOH

Section C: Answer at least one (01) of the following questions
uggl C: (Aamugptd sflensbssied @empbss eeminCssd (01) el uwsifiées.

05
(a)

(b)

Arrange the following ions according to the chemical property described in the brackets.
SINL UL GGG Famlul Bsien Syemue UsilSEhdoemow LISTeIhn  SIUIeaenst
PUIBIGULGHSIS.
i.  Li",Na', K" and Rb" (increasing order of polarizing power)

Li",Na", K" wpmib Rb' (wemeaisurdegln @nst oidefa@mh gupnie)

ii. F7,CI, Br and I” (increasing order of degree of polarization)
E-, CI7, Br™ wimmpb 7 (upeneneundsaisne] SIBSfb@Gn @apmic)
(10 Marks)

Write the balanced chemical equations for the reactions given below.
S6ip sriulL  FrésmmaiBoeres  FoSIGFOWOULL  BIFTLeS  HAHEFFOTUTL DL
HLDEIE.

i Mg(s)+0xAg) —»
ii.  Na(s) + H20() —»
iii. KOH(aq) + H2804(aq) —

_ 2000°C
iv. Mg(OH)(s)} ——
(20 Marks)

Answer the following questions considering the production of sodium hydroxide.

Gamguild WAGIITLsmeF 1g66 Q_g}uggﬁﬁmu_las BHHHM Coren® Usieumn elleithsend
ellemi_ s @ 5.

1. What is the raw material used for the production of sodium hydroxide?
Bomgwilh  meEITLEmF L gET  © BushdldE  LWSTUGHSIUED  ApsOlIGLITIHE S6iT
wimemey?

jl.  In Paranthan, Sri Lanka, sodium hydroxide is produced by the diaphragm cell
method. What materials are used as the anode and cathode in diaphragm cell?
Beomimd LJhHealsy, GCeissl G &0 (wenm apeowte Camgund mabrmlsnad
o_MubHeEE GeiwiulLg. @b Ouaigsal B sosHsst  SBanld  wbob
SBHTC L LwsTUBSHSUULL QUTEHLSST winemei?

1ii.  What is the name of the chemical process of the production of sedium hydroxide?

16



(d)

06
(a)

(b)

(©)

Gomgwid @meLrnengligel & Bussbersn @Gremusr Gowaipemmpullar Gy
eT68TE0 7

iv. Write down the anode, cathode and cell reactions of the chemical process you
mentioned above?
BuwBsv By ennfw Gratwen CFwsi(wenmEsTe SHBETLBH HTHED, HEHTBH
HTHHID IDDBDD SEOHHTEHHID PEUINBEND  ST(DHIS.

v.  What are the byproducts of the production of sodium hydroxide?
Beamgind eI engL1gsh 2_mudsuilen Gurg 2 (HeuThEILIBLD
Liba&elensn QUTRLS6T  Witsney?

vi.  Give two uses of sodium hydroxide and each of the byproducts.

Gamouib mabyrlensl B whpw ubs elsnemiCUTGELET peiblouTdnfagid Bk
LRLISSTLIN{BEemsTT  HHE

(50 Marks)
Draw the structures of the following compounds.
Lssteuapid Caieneusmemes UL eniplIEen6T e,
i.  AkCls
it. BHy
i. BF;
iv. H3NBI;
(20 Marks)

Give the TUPAC names of the following complex compounds/ions.
Jedieugpd febmet Baemeudbst wmmb Hdbsned Swshssien IUPAC Guwijsemst Hiheb.

i, [Ag(NH5),]Br
ii. [NICIBr(NH;)(CO)]
iii. [ZnCly)*

iv. [V(NH3)e]*
(20 Marks)

Give the chemical formula of two stable oxides of vanadium, chromium, manganese and
iron, and indicate the oxidation no of metal atom in each compound.
suBemmguith, @Ggmolud, wrsels LHmD Gmbdy el esbsuramiagid o pguire
QU enal Beasit @yeigsll BIFTLN GHHTRBMEN HHS. AHSILE, BFCFIameubafie
o Gours Sigmiells el Bumm Hemsussmenuyd @GHILINGES.

(32 Marks)

Determine the oxidation number and coordination number of each of the metal
centers and the geometrical shape of the following compounds/ions.

Usieumd Gajemensen wHmID Suwlsisst geibamreipiiand Sremlu@h eoww o Geors
sigpelen U AGUDY 6ed HmID Eeneu 6168 QBB HHSB. HHDHIL6H Seubrilen
CabAlreamils aUGaIMIGEMEIILD SH(HS.

i [AgCl,]
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(d)

ii.
iii.

iv.

[Fe(C0)s]
[Cr(NH3)e]*Y

[Cu(NH3),]%
(24 Marks)

Explain the following,
(Jetreu(peusnsuBenm  eNlTid @ db.

i.  When the lid of the concentrated ammonia bottle is held near the concentrated
hydrochloric bottle, the production of white dense fumes can be observed.
et  o@oreflwr  Gurhselst  cpgswl,  Gefibes m&Crrde Gl
siflemgHene  QanetiL. Cursselst om@ls Judeh Cursl SILTSHSwmer
GsusTemsT BB Uen®BSsT 2_(Houmelsnd; iU SHTeldS60D.

ii.  When a few drops of concentrated sulphuric acid are added on to a watch glass
containing solid sucrose, the production of black color residue and steam can be
observed,
gamin  ah@Cyrenad QEmediL  Somy  Sebemmguish, e gieisen  OFrbha
seoyflédalioogsems Bafb@bd Gurgd, eply M Bgs  wbogh  Brrel
SyBlsnBel 2 (heUTHHHMNS  SI6UST6 b HEMLD.

(24 Marks)
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