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> This paper consists of two parts -Part - A (25 MCQ) and Part -B (6 essay type).
Part-A

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

Answer ALL questions

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

» Any answer with more than one cross will not be counted,

YV Y

Part-B

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

» The use of non-programmable electronic calculator is permitted.

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

Planck’s constant h = 6,63 x 10 J s
Velocity of light C =3 x 103 m s
Avogadro constant L = 6.023 x 10% mol”!
1 atmosphere =760 torr =10° N m*?
Gas constant R =8.314 J K mol?
In.= 2.303 log1o

Relative Atomic Mass H -1, He — 4, C -12, N - 14, O -16, Na -23, S -32, CI-35.5,




PART - A

Answer All questicns

1. What is the colour of the [Cu(HzC))G]z‘* aqua complex?
8o [Cu(H20)*" ebmed DEme n@s ¢?

I) yellow =mw 2) blue && 3)colourless #9&em 4)red oy 5) green emwc

2. Which of the following is Not true for sulphuric acid?
@Byl ¢®cs BEde guns dDned

1) Itisacolorless liquid. ®w ¢0bes eademwRB.
2) Itisaviscous liquid.®m gedegd gadenwA,
3) Ttis a monobasic acid. do Smwid®m 4OceA,
4) It can be used as a dehydrating agent.
S Digmdmaend (dehydrating agent) e widme mE wim.
5) It can be used as an oxidizing agent.8w @=Bmacmesl ecm v BE wib.

3. Which of the following statements regarding AICl3 dimer is true
¢o1-@ (dimer) AlCl; egwr vwm Rdm ymas BOGE ¢?
1) Itis forms in the vapor phase. Dagy 08SeDE Bescod.
2)  ltisforms in polar solvents. g8 o nct Rveed.
3) It has ionic character. gedm clve =08,
4) It cannot be used as a Lewis acid, B g0cwenl ey willmn mE evnwym.
5)  Itdissociates at room temperature. =w®0 cdenlDeds Bewltmns @D,

4. Formula of Gypsum is 88209¢ cwisBm gye dDned
[) CaSOy4 2) MgSO4 3) NaxSO4 4) CaS04.2H:0 5) MgS04.2H0

5. The shape of a Bls molecule is, gened wie dmed

1} Linear 88w 2) Trigonal pyramid #®az 868@uxnd
3) Trigonal bypyramidal §&im ¢8858&ames 4) Octahedral GdOmBEes
5) Trigonal planar »@w Bemdawzmd

6. What is the correct order of reactivity of alcohols in the following reaction?
von 3P %edE grdememcde yigwBBa0w qEfebn RD2 gnBEede Oxned

: nCls
R—OH +HCl ———% R—Cl+ H;0

1)1°>2°>3° 2)1°<2°>3° 3)3°>20>1° 4)3°>1°>2° 5)2°>1°>3°

7. What is the substituent label as X? X oo 208530 B 0 suD DO MDD ¢?
X

X
© CH3Cl/ Anhydrous AICIy @
=Z"CH,

1) -NH, 2) -OR 3) -0H 4 F 5) -COOH




8. How many sp* carbon atoms are found in a tetramer of ethylene?
SBESB (e0DSHBed) (tetramer) ¢D-q sp* mdst 8SBeR w &

1 4 23 3) 2 46 5) 1

9 . Select the achiral compound in the following. '
s secfodBz amBad (achiral) wecowdos enddsin.

1)} 2-hydroxy butane 2) 2-bromorpropanol 3) 3-methylhexanc
4y 2-chloropropanal 5) 3,3-dimethylhexane

10. The short hand notation of fatty acid CHs (CH2)1sCOOH is
CH;3 (CH2)13sCO0H 08¢ g0ced emd 0§278® dned

1H(18:1) © 9 2) (18:2) ® 9,4 3) (18:0) 4) (20:0) 15 (20D 09

11 A volume of 450.0 cm? distilled water was added to 50.0 em®of 1x 10 mol dm= HCl solution.
The pH of the resultant solution is
womdeens 1x 10° mol dm? HCl 4@ gD emoewssd 88 50 @0 qugim dco 88 450 HulmEd0
credn gdomed pH goo dned

5 2) 4 3)7 445 5)6

12. Which One of the following is a synthetic polymer
swn HO B Bdwtn By etwdme @d¢?

1} Phenol-formaldehyde resin 2) Protein 3) Natural rubber
4) Polysaccharide 5) None of the above

13 A volume of 100 ml Na>SO4 solution when reacted with excess BaClz gave 2.33g of white
precipitate. The concentration of NazS8O4 solution in g dm
gD wmem 88 100 20 O18yd BaCly e®emaent o e 802.33g &g gdedves e 5@
NazS04 gdmed srigeme gdm? D8y emuw®em ¢?

1) 0.142 2) 1.42 3)4.6 4)14.2 - 5)284

14. A solution has an equal concentration of mercury and cadmium fons. Excess of Hydrogen
sulphide gas was passed through the acidic medium of above solution.
OBt wo OEBB gum 88 wrlgenens’ grl (dmemd BiByd ¥BYYs Bdol
D200 92®8m Dodn ) 5O '
Ksp of CdS = 3.6 x 102 mol? dmS Ky of HgS = 3.0 x 10 mol? dm™®

a. Both Cd and Hg ions are expected to precipitate at same time
Cd wa Hg go D86 ecm® 2980 gduledes ed.
b. Hgions are expected to be precipitate first, sggedsy Hg gum gbfedy ob,
¢. Cd ions are expected to be precipitate first. sg@edx! Cd g gdxledy 00,
d. None of the ions are expected to be precipitate. 888 gume gduledy ezned.

Which statement/s is/are true? @um» 585 ymee wos @d &7
1) aonly 2) ¢ only 3) a and ¢ only 4$Ybonly S)Alla,b,candd




I5. Arrange the following compounds in increasing order of their A

VOB WoedODE  hmax D180 BEeDEO Dyyed

HSC\/ = 7/\/I\CHO Q/L TN R e
B

CH, c
A

1) A<B<C  2)A<C<B 3)C<A<B B <C<A 5)B<A<C

16. Equal moles of Hz, CO and Nz were mixed in a closed vessel at a pressure of 1.2 atm,
The partial pressure (in atm) of T, is,
Bome 1.2 atm § wdam dgmst e 8 0®ec y®1end 83 Ha, CO 02 Ny 00 Bgenwss
8B O Hy Dogged gooBm BAmw Dmed

) 1 2)0.5 3) 0.4 403 5)1.2

17. A sample of an ideal gas is at constant temperature. If the pressure (P) is increased to
(2P), the volume (V) will be, Bun cdemstded B »B8ybe Duydm Bame (P) 80 (2P)
00 D18 BO OB 8D (V) ebmed Dned

1) #Increased to 2V.2V ewfo £;869,

2) Decreasedto 4 V. %V exdoo a8ed

3) Unchanged V. V er»ednsd «o4,

4) Unable to determine without more information. ¢l y@reme R eams RSO0 yDowmds
s
5) Increased to 4V, 4Vetor :860,

18. Suppose the temperature of an ideal gas is decreased from 900K to 300K, which of the
following statement is true about its kinetic energy?
sipben Digdw cdwmnide 900K B 80 300K exfon g8 med O OO hiyed hiem asds
g B8 ywwae dxned

1) does not change. edzf ezned.

2) decreases by a factor of thiee mzi gemeRst afed.
3) decreases by a factor of four wmd gewwda? 35 ed.
4) decreases by a factor of five e gemwBss §Red,.
5) decreases by a factor of nine 0 gemeBet 28 8.

9. The reacton A+ B —— P s found to be first order in (A) and second order in (B),
The rate equation would be, A+ B — P croon yBBedm(A) wmedmsd ogd
esg ¢ (B) wedeud odm euct Dtest 00 0do wdmdme Delond

DR=K[AIB] 2)R =k[AP[B] 3)R = k[A][B? 4)R=k[BP S5)R =k[A]




20. If some hot water is taken in a thermos flask and closed, such a system can be called as/a,
Do e o5 Ond eddncemd ¢ dnd BoFuon 808 50 D8 sddox »8 »e
wlﬁf@‘zsf

1) Exothermic system mow8 sgddos,

2) Tsolated system SmEm» wddBwh.

3) Endothermic system mots gDeadem s{dBwh
4) Closed system @-0am sdBwh,

5) Open system 8Dam sdRBeS.

21. Reduction potential of Fe?*/Feg) and Sn?*/Sngg respectively are - 0.44 and - 0.14 volts. The
standard emf (inVolts) for the cell Fe** + Sn ——* Sn** + Fe is

FeX'/Few w0 Sn2'/Sng) 0G0 qoc dntBudes Swdas! BedEzy - 044 ww-0.14
e0dF0d Drient 0 vwn yBBW®D v WD Budw dries’
Fe* + Sn ——» Sn** + Fe

1) -0.30 2) +0.58 3) + 0.30 4)—0.58 5)—0.60

22. Glycine is a unique amino acid because it, Sc88sf #1@8exd ¢d¢ O8> Bedy Dxiex’
1) has no chiral carbon gw®@88m mdsy 86OHOS e,
2) has Sulphur containing R group R mwedded edod g
3) cannot form a peptide bond e=d088 Azfdm wigyn EXNEIER.
4) is an essential amino acid  ®« gosdas FOBend gOCWA.
5} has amino acid sequence in the polypeptide chain.
esB080 By adudn oded §,@8emd 0w Wi Inme ed.

23. Which agueous solution has the highest electrical conductivity?
som & 5f E8e 0 wOEs RPWO gued Seyst BrIHNWWND 8B e?

1) 0.1 M acetic acid 0.1 M 835 :88 g®cw

2) 0.1 M chloroacetic acid 0.1 M Becim s ¢®ce

3) 0.1 M fluroacetic acid 0.1 M decfedg83x ¢@ce

4) 0.1 M difluroacetic acid 0.1 M §Bgod@n BdechgBda 40cw
5) Ethanol @mesdd

24, The ST unit for conductivity is,s¥znwemmded Sl Smm dned

1) Ohmcm 2) Ohm cm™ 3) Seimen m 4) Seimen mt  5) Ohm mol”!

25.  Maq)+ 2¢ —> M(s) FC = -0.76 V
Xa(s) +2 —»2X (aq) E°=+107V

The correct statement regarding the above electrochemical half-cell reactions is

o & g ¢80 gedm BB DD §ped NOW RDCE Dosld ob ¢?

1) Mis the cathode i end®os. 2)  Xqis the anode Xo gromdded. .
3) M has negative charge M wews wath gpodfoeent gro.

4)  Theemfofthe cellis +0.31 V emf gow+ 031V ed,

5}  Theemfofthe cellis—031V emfgow-0.31V 8.




Part B
ANSWER ANY FOUK (04) QUESTIONS

1. a) Chiorine gas and NaOH can be made by the electrolysis of brine with a diaphragm cell or
a mercury cell. WfociBay £og1d ww ewdBe® PBernds duie emds cwd BB 508
B0 vbnosst Bggsf Bdedcme d@x Rucdr om v,

i} Explain the cathode and anode reactions in the diaphragm cell method with the relevant
equations.s89J gdd pPed? 8edm qemd ww B EnIa yBH DT eygey w8mden
@@ Bufnd moxdn.,

1i) Why is it important to maintain the liquid level in the anode higher than that in the
cathode compartment in the diaphragm cell? 2804 486 noed & greodded ¥e
8O0 mendwd D& puBsT vOD @R Deont Dutest ¢ B?

iii) Compare diaphragm cell method and the mercury cell method for the electrolysis of
brine. §ug dew Seps? Bbedemu woy  BRw ww Swio emds ©®w wewsiemae

wOwtm,
(70 marks)
b) Draw the structures of following compounds. eswm weewededs Oyw g8xim.
i) H3PO, : ii) HNO, ii)AlCls (30 marks)
2. a) The following scheme show some reactions of aromatic amines.
§100IO 0 RBHOE yBBw BBt vum cled,
NH, N,CI cl
B B
r " Step 1 @ Step 2 © Step 3 ©
OH
Br
] .
P
i.  Give the suitable reagents for steps 1,2 and 3.
1,2 e 3 B e ggey u8zndm ecstz
ii.  Give the structure of the product, P
P o 88w s1e¢m dged Oxve egutn,
iii. = Explain why aniline is considered as a weak base.
# B ¢Oc vdPuE ece R0 ey Bnd mdxim. (65 marks)

(b) Outline a mechanism for the condensation of acetaldehyde (CH3CHO) with hydroxyl ions.
@8 IB0dO (CHiCHO) ©8e8udBd o 88w yBBwed orimene Gusls.
(35 marks)




3.(a) (i) Write down the mathematical expression for the following
swn Bews Rad® sewm ohndo ymas Souls,

Boyle’s law, 808 Hwdw
 Charles law e Bw®w

Dalton’s law of partial pressure. e@dE0ried go.@zm B Hwde (25 marks)

(i1) Identify the terms in the ideal gas equation. PV = nRT
uBulam Dy wdmdmed ¢R-g vg wgrw oxm. PV =nRT

(b) A 10 dm? cylinder contains 0.4 g of Helium, 16 g of Oxygen, 1.4 g of nitrogen gases at
27°0C, Calculate,
10 dm3u8@:0 g BEDSem B8w® 0.4 g ¢ xfBeied 16 g ¢ :¥8Yuieild g ¢27°C 8
w®IBme, VOB § VBB WOBIH.
(i) the total pressure in the cylinder. 8850w ne ¢ § w0yfe 8Ome
(ii) the partial pressure of helium gas in the cylinder, 88s780¢w e ¢8 BBw® DigedS grodm
Bama ( Assume ideal gas behavior of the gases.

Dot Bede vdyde ecu vied vi@ comdome mOzim, ) (25 marks)

(¢) (i) Calculate the kinetic energy of 10 mol of an ideal gas at 200 °C.
200 °C & s8ubes Dig ®HE 10 =5 wewr Higm anlBe owmme mSsim.,

(ii) Calculate the root mean square velocity of COz molecule at 1000 °C.

1000 9C & CO; geqedd 80 DA G yedows OwHE WSsIm. (25 marks)

(d) Sketch a diagram to indicate the variation in Maxwell-Boltzmann distribution curve at
three different temperatures 1001, 200K and 400K,
100K, 200K e 400K sedeast® comed 80 ¢td® wew @pduedF-0ad d0e@s! dxdiia

yedNdws’ 88sY Ropams »d evsidsis. (25 marks)
4. (a) Explain what is meant by the following terms.  swn wewsy v w8 mdaim.
(i) Rate of reaction B w:Dm BegmoDe
(i) Overall order of a reaction 848 wed wdybea eoug (20 marks)

(b) In an experiment designed to find the mechanism of the reaction between a alkyl halide, RX,
and hydroxide ions, the following data were obtained at constant temperature.
HEHBI o¥e8d uy v8efuEludd gume gnd PhBwed wrlipwme eudd wem
sBlument BEDems 6 sun sensy esfn Bun cdwmsided & gy oxlon .

Initial concentration of | Initial concentration of | Initial rate/ goc®ewm
RX/RX ga8®wm OH- / OH gs6®wm fegmodee mol dm™ s
a2 625 wozteese mol dm™
mol dmn
0.01 0.04 8 x 10
0.01 0.02 4x10°
0.005 0.04 4x10°




(1) Deduce the order with respect to RX and OH-
RX 8 v OH 0 mwed=ed cac S8mw mdsinm,
(ii) Write the rate equation for the reaction. e®® yABwed wem Beymo wdmdame Busim,
(iii) Calculate the value of the rate constant for this reaction, ,
@98 yABwd wgw By Boned gus vmmnn mSuiv. (30 marks}

(c) Consider the following reaction in a Galvanic cell at 298K,
298K &, o1doodim emduwm vwn & g8 8B @D semsin.

Sn(s) + Pt**(aq) ——» Sn?*(aq) + Pt(s)

Where EJ =-0.14Vand Fp v p, =+0.87V for this Galvanic cell

sn?t/sn
e®® oFDrBm emdus e

(i) Write down the half-cell reactions, 5@ yBBws Bwiwm,
(ii) Calculate the standard e. m. f. of the Galvanic cell. ©®®m 8.00.8. ®eawre wmS2izm,

(30 marks}
(d) Write down the thermochemical equations for
v0H BEHST & BEWr e Sedm wdmceme Serin.
(i)  Standard enthalpy of combustion of methane/Sesf 8 w®&m ¢ ds¥enEBae
(i) Standard enthalpy of formation of methane/@esi=t8 wd®n e duiaE8ae
(20 marks)

S.(a) 30.0 cm? of a NayCOs solution is titrated with 0.24 mole dm? TIC! solution using Phenolphthalein
and Methyl orange as indicators. The following results were obtained 20.00 em?,19.95 emPand
20.05 em® with Phenolphthalein indicator and 40.00 ¢m?,40.05 em3and 39.95 cm? with Methyl
orange indicator, :
0ud8s® mdesd pd@maen wm eustd 804 30 m 88@:0H wfsms 0.24 mole dm? g HCI
88¢ Htwmwen 8d6 BernddnBsy w 0@8d dedsld cbam v ed & gn@omens? Dref HCI
80O g vikew oD & ¢p.  BenddnBys Semae »@ed & 20.00cm3,19.95cm? w0
20.05cm’0m go6 008 @ Debts cbame wGed 40.00 cm?,40,05 cm? @ 39.95 cm? @,

(1) Write down the relevant reactions that take place with Phenolphthalein as the indicator
and with Methyl orange as the indicator separately.
Bonddn s ¢foms v ed wr 008 Dobrld bume vHed & 8402 3BBwOEO gac
ue®mdme Suxim,

(ii) Determine the volume of the HCI react in this reaction with Na,COjs solution
Naz;CO3 65®0 yBBwimdm HCl 388057 weamre mduinm.

(iiiy  Calculate the concentration of the Na;COj5 solution.
NaxCO;3 0@ ssigens wamme s,




(iv) Consider the starting pH of the Na2CO; solution as 13.0. Sketch the titration curve for

the above titration. o e : -
 NaxCOs gD aeed g60wm pH awe 13 caS.@GJm.agzg@aaméO geoc g Dpw gRETmy.
(65 marks)
(b) Identify the number of signals in 'H NMR spectra in the following compounds.
wom H2 928 seerdosd awe 'H NMR 08mbGeons! coioim 08t omn omudeaed ¢

(i) CH3CH2CH2CH3 (ii) CHiCH2CH20H (iif) CHsCHO
(15 marks)

(c¢) Mass spectrum of butane (C4Hio) has main peaks at m/e 58, 43,29 and 15. Draw the

fragment structures responsible for these peaks (20 marks)
Sqedxlde Bmuld DEmDEed 08d e c¢ BHWOC 58, 43, 29 wwlS5ed. 30 goc

Dywws? glxsim,

6. (a) Calculate the molar mass of a polyethylene chain containing 500 repeating units.

Sm 500 = 40 028088 e Ay qawﬁm‘@d 008w @A D@HS WOBID,
(20 marks)

(b) Write down the systematic [UPAC names for following derivatives of ethylene.
5BBHOELS eem ApgDedmda vun el Dywde IUPAC 90 Gezis.

(i) CH2=CHCI (ii) PhCH=CIL (iii) CH,OHCH:0H (18 marks)
(c) Write the chemical formulae of the fatty acids with the following shorthand notations

swm & g8 0®¢ gOCOE o3 EEHTBO e Dy a8xsim.
(i) (14:0) (i) (18:1)w9 (iii) (18:2) 9,12 (18 marks)

(d) Name three bulk sweeteners. e #8008 povsl @ WSBIBY, (15 marks)

(e) Name three methods used for the preservation of food in ancient Sri Lanka. (09 marks)
& Comned i qud mEa mBe® BodBed ©vadm mE Jund RBl eewim.

() Draw the structures of cyclamate and erythritol (20 marks)

| u88ce®d m 9858001 DEd gac Dywe gExim, T

BSw® 3 OEE.







