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The Open University of Sri Lanka
Advanced Certificate in Science Program
CYF2516 Chemistry II- 2023/2024- Final examination
Duration: (03) Three hours

- Saturday, 039 February 2024 Time: 09.30 a.m. - 12.30 p.m.

Instructions to Candidates / gedfemBs? wew cuecd.

»  This paper consists of two parts./ e®® 85w emde e¢mBsy wdsIdn 6.
Part — I (25 MCQ) and Part ~1I (6 essay type questions)./ I- @znde - (dgdden 25) ew lI-
@8 (GO gmded yas 6)

»  The use of a non-programmable electronic calculator is permitted. gm®enw B>E @2
@ BB Vb WE VD,

> Mobile phones and other electronic devices are totally prohibited. Please leave them outside
in a safe place./ 8.0® §EMmOB) W gomE peRBWeHB® CLWIH ORISR DYH® 6D,
Do Bwo® @EeDsY BOm ¢1dwBn dimnwm mih v @ me @ni.

Part -1

» Recommended time to complete the Part —I is 1 hour./ I - exnde s@®yben BERO ewddn
e uys 0128,

»  Answer all questions./ 8wg® ydes DEO 88nd wuwxsis.

> Choose the most correct answer to each question and mark a cross ‘X’ over the answer
number on the MCQ answer sheet. 988 BOS8 BERS endds O2f 928 y@dmwd &g RO1SE
BEnel gomn & ¢} B8RS, 85med mB6 creas (X) ewwdsl cme wdsi®m. Any
answers with more than one cross will not be counted. &= gEmwO BERT dmmd O&H
C8 gdmH® O© yudm e CWER EENENCIED.

Part — 11

>  Consists of 06 (six) essay type questions in three sections (A, B and C). A, B w1 C e@es
@m0 03 Bs¥ gadn O gnd O emdwmO yadm 02 Bz yaim 06 =8 a0 & a.

> Answer only four (04) questions out of all six questions. §& ya» 06 3 enddws’ yds
04 20 o®en BEnG woBe gnd.

>  You must answer at least 01 (one) question from each section (A, B and C) when
selecting the four questions. A,B,C e200¢f 08=3 ¢d® danews? O gadmwn 9BsIos
enICr OB @YW,

> If more than 04 (four) questions are answered, only the first 04 (four) questions will be
marked covering at least one question from A, B and C sections. y&s 040 D& 8End; esewo
aio® Y ydm 040 geEd vO&R Enea 0¢r C1ed. @88 AB, w C emdd dEsY
3d® Drewsy O yadmnw enddhosisn gmiced Eren 8808,

Planck’s constant (h) =6.63x1034]s
Velocity of light (C) =3x108ms?
Avogadro constant (L) =6.023 x 102 mol’!

1 atmosphere =760 torr = 10° N m™
Gas constant  (R) =8.314 J K mol’!

Ine =2.303 logio

Relative Atomic Mass : H-1, C-12, N -14, O -16, S -32, C1-35.5, F -19.
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02.
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04.

05.

06.

07.

PART Y/ I - ex00es

Consider the following reaction at 25 °C/ 25 °C 2 wswuom g88@® ecm 89,
CO(g) + 2Hy(g) = CH30H(g)

1. Kp =K 2.Kp <Ko 3.Kp > Ko

4. Kp=Ke=0 5. Ke=0butKp#0

What is the =2, for the reaction CO(g) + > 0,(g) = C04(g). /

CO(g) +20,(g) = €O5(g) w» 5BBD wews L B gous Dxles,

1.RT 2. (RT)2 3.1
4, 1/(RT)V? 5. 1/RT

Which is/are the correct statement/s regarding acid-base titrations?/ ¢®c - wd® g2

e3®R5IVO D168 ymn Oxsiesd,

i) A drastic pH change will occur near the equivalence point. / ®@x8nm eeede §
pH edment ¢Bed.

il) A drastic pH change will occur at the beginning of the titration./g88w@e® god®wedde
&y pH edmew gfied.

iii) Acid-base titrations can be considered under four categories./ g®E - w&® yABwo
Bhed® 4ot e e EBwW Wi,

1.(i) only/ (s®& 2. (ii) only/ (il)es®& 3. (iii) only/ (iil)s®<
4. (i) and (ii) only/ (i) ese (ii) ©®<& 5. (i) and (iii) only/ (i) e (iii) ©®&

The acid dissociation constant (K,) of acetic acid is 1.82 X 107> mol dm™3. What is the
value of pK,? 83 a®ced duwnm Bueme (K,), 1.82 X 1075 mol dm™ od. pK, 8
GO®B @ESWBIH.

1.4.74 2.-4.74 3.-0.26

4, 0.26 5.5

Which one of the following is the most suitable indicator for the titration of acetic acid
with ammonium hydroxide?/ edSx= ¢®cw w0 §e@fBe® wBefHwudd ¢nd yhBwd
83600 s Sanm gmdsy D8O geg Bumas Drieny,

1. Methyl red/ e®8& @o&® 2. Methyl orange/ e®8BE @@zl

3. Bromothymol blue/ ®edfe®inBe@iE 8¢ 4. Phenolphthalein/ 8BesnFdn B3
5. None of the above/ gwn B8O 050,

If the solubility product of AgCl is 1.44 x 1071 mol? dm™ at 25 °C, what is its solubility at
the same temperature in mol dm=? / 25 °C & AgCl & ¢o0sm0 géames 1.44 x 102 mol? dm
50, 00 EHmHFDeERO OF od1umd mol dm3 OE=T eeowsI®.

1. 1.2x10° 2.12x10° 3.1.44 x 107

4, 2.07 x 1020 5. None of the above/ gwm BBOR exned.

The vapor pressure of a liquid increases when,/ ¢dwz e 8Os gug wsiend,
1. Temperature is increased/ cdensdw e v S0.

2. Temperature is decreased/ c&gemsOw swe wm SO.

3. Pressure is decreased/ 80»me ¢fd 50O.

4. Volume is increased/ 8800 180 8.

5. Concentration is decreased/ eos¥gencs afon 50.



08.

09.

10.

11.

12.

13.

14.

15.

Which one of the following equations represents the Raoult’s law?/ esw» w®mdes gnds’
0O Budw Boeme mIsiesy,

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

4, P% = Pp.Xp 5.Pp =P + P%

What is the hybridization of the carbon atoms in CoHe? CoHg gened mas! 8 yn@mdes
#Ded0d Driesy,

1. s’p 2.sp*d 3.sp 4., sp? 5. sp®

Give the correct geometry of a CHs molecule?/ CHy ¢ened B968 5088w drioy,
1. Linear/ e&dw 2. Tetrahedral/®nesm B 3. Octahedral/ ¢ddn e
4. Trigonal planer/ »3w Fowd €ovozmoo 5. Bent/ ewdéum

Give the IUPAC name of the following molecule./ s geged IUPAC 5%®w dxiesy,

\/((i\/\
Cl cl

1. 1,6-dichloro-5-(chloromethyl)hexane

2. 1,6-dichloro-2-(chloromethyl)hexane

3. 1-chloro-6-chloro-2-(chloromethyl)hexane
4. 1-chloro-6-chloro-5-(chloromethyl)hexane
5. None of the above

Which of the following is the simplest member of organic compounds?/

B e5:0dDDE BOEH® 2008mws Doy,

1. Formic acid/ exd®=f e®Ew 2. Formaldehyde/ eod® 8088 3. Methane/ 8oxfsy
4. Methanol/ e®@mexdE 5. All are simple/ 8w E® gy 8dceD.

Hydrocarbons are organic compounds with element/s/

» BB 1Y) WO YEOBOELT (8 B ® woowdne?

1. Hydrogen and carbon/ »8&ess3 wa modss 2. Carbon/ m»asy

3. Hydrogen/ ©w8§ess? 4, Oxygen/ @=3&essy
5. None of the above/ own RBO= ezned.

The hybridization of the central carbon in CH3C=N and the bond angle CCN are/
CH3C=N geqed s 20538 8n®mdens v CCN 8 dsidm emdeans BD08D ¢ds

gsien,
1. SP? 180°. 2. SP, 180°. 3. SP?, 120°.
4. SP3, 109°. 5. None of the above

Which compound is not a carboxylic acid?/ swz & 8 w-ewdsw gmds3 e’
a®cwvE endsiesy,

1. CH3;CH2CO2H

O




3 /U\/OH
4, "

0

5. None of the above/ guwn B8O ezned.

16. Which compound is an aldehyde?/ sw» aeq 2353 g FSwBBen Dries,

1. /\/\OH

4 A

5. None of the above/ gwm REO= ev0ed.

17. Find the number of carbon atoms in 12 g of carbon element of the carbon isotope having

18.

19.

20.

the mass number 12 and atomic number 6./ ef530 m@oem 12 wo 86B1eqm B e 6
§ 20257 @B med, 12 g =¥ E ¢l mdsT B8o®iey v Dxieny,

1. 1 2.6.023 x 10% 3.0.5

4.12.046x 10% 5.3.016 x 10%

Find the number of moles in 180 g of acetic acid? (Relative atomic masses — C-12, H-1,
0-16) :8328 ¢®c 180 g nE 2@ DHE e3:0100 Doy, (e0..65: C-12, H-1, O-16)

1. 1 mol 2.2 mol 3. 3 mol

4. 4 mol 5. 5mol

What is the SI unit of pressure?/ 8&med SI Smme Dxiess,
1. kgm's? 2.kgms! 3. kg m?s?
4, kgm'g! 5. Hg mm

Find the correct answer having the correct chemical formulas respectively for the following
compounds./ ewx 8 B w.ewedwdE BOC8 SeowBn gy BEOEST et e BEnG
Osiesy,

Ammonium phosphate/ Magnesium hydride/ Sodium sulfide/ #;08dBw® ewsidedd/
OFRBBs® wBYRB ewdBt® sEo0dE)

(NH4)2PO4/ MgH2/ NaS

(NH4)3PO4/ MgH / NayS

(NH4)3PO4/ MgH> / NaSO4

(NH4)3PO4/ MgH>/ Na,S

(NHa4)2PO4/ MgH>/ NaS

nh W=




21. The reaction between silver nitrate and potassium chloride produce silver chloride and
potassium nitrate. This is a,/
B8F08 B0 w 0sBwe® WeEIcdd gnd, yBBweds’ B WeElcds o
0 Bw® »HBeHd OE o@® o, 0dw,

Combination reaction/ gomE yBEw@OB.

Decomposition reaction/ Sesdz yBBwOB.

Single displacement reaction/ &z gBedSoens HBH OB,

Double displacement reaction/ ¢80 gBeddons BB wOA.

Redox reaction/ edetted gB8widA.

G L

22. Consider the reaction between ferrous ions with potassium dichromate under acidic
conditions. What is the stoichiometric molar ratio of Fe?* : Cr,07* according to the
balanced chemical equation?/ @®&m ®asedd erdd ¢uws ¥ eDBe® DBeyrded®d
gm0, §BBPw@d BB, O® nEn dwwBm w®miened gmnd Fe?* : CrnO7* anc
HediBBewud®Bm BHE gmwme Dxiesy,

I. 1:6 2.6:1 3.1:7
4. 7:1 5.5:1

23. A solution has been prepared by dissolving 10.0 g of Br2in 1.00 L of cyclohexane at room
temperature. What is the molality of the solution? (The density of cyclohexane at room
temperature is 0,779 kg/L, and relative atomic mass of Br is 80)./ 20®3 cdesoed & Bra
1.00 g » g®remes adfecienmodsy 1L ne 8omd gdoement wiem 8. o®®
0 med OBBmD omu®enc? (2080 cdemded & alrleclonmions? OE wennidn
0.779 kg/L, o Br ¢ eneds 86@renm wside 80 @d).

1. 0.03 2.0.06 3.0.1
4. 0.006 5.0.08

24. Volume of 50.00 cm® of a standard 0.2 mol dm™ NaOH solution was neutralized with 20.00
ecm® of sulfuric acid solution having an unknown concentration. Determine the
concentration of the acid./ eosdgencs 0.2 mol dm® § @®®» NaOH ¢denwBzs
50.00 cm® 2 ©8®0n woslcens ezwesten wEBedE g®c 20.00 cm’ 8©0BT
CoBHmmocmw mom 8. a®red wislceny nenme mOsIH.

1. 0.25 mol dm™ 2.0.2 mol dm 3.0.15 mol dm™
4. 0.025 mol dm™ 5. 0.4 mol dm?

25. Mass of 6.4 X 1072 g of Pb was found in 2.0 L, of river water near an industrial zone. Express
the concentration of Pb in this water sample in ppm./ =88 mEsw® ©OBs CRowsl
5c BuwBesm 6.4 X 102 g § Pb y@encnt sce 2.0 L 585 owiwnsizn 8. e®® &¢
Bwi8ed Pb eoricens ppm DEsT Hosme mdsim,

1. 64 ppm 2. 32 ppm 3. 16 ppm
4. 128 ppm 5. Data insufficient to calculate./ Bo®mw BEOO ¢ @ rendnf vym.

e sfeofe ook o sk sfe ke sfe e sfe s s sfe s ke o sk e she sk o sk she sfe sk sk st sl she ook s ok ook ade e o sk o sl sk st sk sl o sk s sk sk sk st sk sl sk skoske sde st s sle s sl shesfe ool e sl s e ok o e sk ok




PART 11/ II @200

Section A — Answer at least one question from this section.
A @200 - g0® Dnewsy 92 ydmwemO ewd BT wiule gné.

1). Answer all parts (a), (b) and (c). / (a), (b) @0 (¢) 82 e200E BeEEO® B8Eno wewxsim.

a) A sample of 1 mol of N2Qu) was placed in a closed empty 1 dm® container and allowed to
reach equilibrium at 25 °C according to the following equation./ »8®® 1 dm?® § es-tam

oSz E NoOug) Bw@oBsy 1 mol g@renwd ¢@ . dw 25 °C 8 swvn BB wid
88 w@nBrmdwd exfded gRwdnm 2.

N,0,(g) = 2N0,(g) AH = 58 k] mol™?

i) Write down the expression for the equilibrium constant K. for the above reaction. Note
that state symbols are required./ gwm yBBwD wew B@REBD Bumw K¢ wewo
gamw Ewo DI, enellm mfifd o18ED wews! me ynd.

ii) Deduce the SI unit of the equilibrium constant K./ e3@58mm0 Beme K¢ © e SI
Swmma Ewo efdsIm.

iii) At equilibrium, x mol of N2Ou(g) had dissociated. Determine the number of moles and
concentrations of N2Os and NO; in the equilibrium mixture and calculate K. using the
terms X, at this temperature in mol dm?>./ es®@nEmmeded 8 N204(g) x mol g®sesszs
Bedmw 8 1. w®nEn 8gened NaOs w NO; @ 99E 5@k v easlces X 1005y
DD WO, 000 cHeaTDed ¢0Ed Ke wew gmiement X #gess’ Ewo
O, 68 Swm mol dm™ O8sY sEmsTs.

iv) Describe what would happen to the value of K¢ when you increase the temperature
according to the Le Chatelier’s principle?” e 908wl §Ed®wd ¢5d cdendw
g 8008 K 8 20wd noedg @ s @& mosis. (40 marks)

b) Answer the following questions on acids and bases./ @@ o wd® w@ISID vwn H&EH

DEO BEnT wowsi®.
i) Write the names of the following acids and bases./ ©w» ¢®c w0 WEOOE »® Bwo
e OBIBY.

HBr, HNO2, H2SO4, CH3COOH, NaOH, KOH, Ba(OH),, NH4OH

ii) Write balanced chemical equations (with state symbols) for the reactions between the
solutions of,/ swm & @B e gnd, Bgdr) HBBwWOs BB JSeowdm e:Bmden
085y Bwo ¢wfdsTm.

A. sodium hydroxide and hydrochloric acid/
eede® »Beffudd v vleihleEddn ed®Ew.

B. barium hydroxide and hydrofluoric acid/ ©88w® »wBefufeBd o
»8eiHhdecdds ¢®cw.

C. potassium hydroxide and phosphoric acid/ ©e00;80® wBefufeBd wo
@mdend ¢®ce.

iii) Write balanced chemical equations for the dissociation of acetic acid and ammonia in
water and identify the conjugate acid base pairs. Note that state symbols are
required./ 83x= a®c® ¥ He®IBw Beed Sudmn 80D gac nE® JenneBm
©®wdenw Cw ¢Ffomn. & emd w.gd@m gOC v vE® GOE Vet eesim.
el IO e gnd. (30 marks)

6




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

of toluene is 280 mm Hg at a certain temperature. When another 1 mol of benzene is added
to this mixture, the total vapor pressure of the resulting new solution (solution Y) is 300
mm Hg at the same temperature. Assuming that benzene and toluene form ideal solutions,
answer the following questions./ &xmc cdamdemE X O gdamenm 0538
2 mol 28 wo @DoEdst 3 mol = ainbon O gud &8 §© dg Bome 280 mm Hg od.
e®® 8xewud m»Os 1 mol i 08383 & mg 8O, 00 cEwIDedeO »D goewmad (Y
£00enw ) §© Doy Bz 300 mm Hg 8. 0253827 wo 0@cdud u8yben (D6 woen 0
cOmE 8@ OB sun ydn DEO BEnd wewsim.

i) Write down the mathematical expression for Raoult’s law for an ideal binary liquid
mixture and identify all the terms in it./ 8g¥8es €8 gden BgemwmO gepEd Joce
Bu®ed 0&n0@ gmded gmams Bwo cadmsy. o8 BeE® ©¢ westd ogsis.

ii) Determine the saturated vapor pressure of benzene and toluene./ @787 wo @003
D esomnatdm Dodde B ety mOBID. (30 marks)

2). Answer all parts (a) and (b)./ (2) »9 (b) Bug emded DEO 88nd sewsis.

a) Consider the dissociation of weak monobasic acid HA in an aqueous solution at 298 K./

b)

HA o ¢dE Smuiddm ¢®ced 88v cdems ne dudms 298 K & semzis.

i) Write down the balanced chemical equation for the dissociation process with state
symbols./ cweBm »HO OB 000 Bedm BwdEs D JweweiD
0@moentBst Bwo ¢ufdniny.

ii) Write down an expression for the dissociation constant (K,) of this weak monobasic
acid./ o®® cwE Swddm gd@ced Suwwm Bume (Ki) @ gmamaent Ewo
et OBIBy.

iii) Hence, show that pH = pK, + logs, [[:;82]]
d am® pH = pK, +10gse % LRI IS

iv) At298 K, 4.0 x 10 mol of NaOH was dissolved in water and the solution was diluted
until the volume was 50.0 cm?. To the above solution, 50.0 cm® of a 0.16 mol dm™ HA
acid solution was added. The pH of the resultant solution was found to be 5.75.
Calculate the dissociation constant of the weak acid at 298 K,

298 K 2 4.0 x 10 mol, NaOH g@senwst cod cdenwrmd 8® gpdared s8: 50.0
cm’® on BeEm BO» 8. O® dEwed 0.16 mol dm™ HA a6c gdeseRsi 50.0
cm’ g@oenwnt O WO 8. O8O e dwmed pH gows 5.75 Be. 0®® A
a®coed Sudm Buns 298 K 8 ewowsins. (50 marks)

A student made a saturated solution of Mg(OH), by dissolving an excess amount of solid
Mg(OH), in distilled water at 25 °C./ &8gc Mg(OH), g®senwnd g Sced Ewmo
evomaesmy Mg(OH), godenws 25 °C & Busews 88x7 eoposisn 2.

(Kspmgeomy, = 3.2 x 107 mol® dm™ and K,, = 1 X 107** mol? dm™®)

i) Write a balanced chemical equation to illustrate the equilibrium of this saturated
system. Note that state symbols are required./ e®® womadn sdRBed wOEmmdG
etO® wewo nED deowBm dmdenw Bwo ¢FOBID). ewedm BED Bw cxddsim.

ii) Calculate the concentration of each ion in the saturated solution./ esematdsy ¢odened
Onl O gumed wslisens edm eDH® Kermw WOBIB).




iii) What is the pH value of the saturated solution?/ es-matdm 0wl pH gww emied®eng?
iv) Describe what would happen to the value of pH when you add a few MgCl, crystals to
the equilibrium mixture above according to the Le Chatelier’s principle?/ MgCl
BoFuws 000 wdpBm Bgemwud Otme 80 o8 pH gowd 0o 00l od’
0108w §ERE®w g1x8ut s misinm. (50 marks)

Section B — Answer at least one question from this section.
B @908 - 30® Dnews? 9 ydmamd ewd 88nd wude gnd.

3). a) Give one example for following shapes of organic molecules./ a) eswm duf O w® egwo
O O eH DB® §end N BT ecsIm. (30 marks)
i) Tetrahedral/ ©ndnEw
i) Trigonal planar/ »&w femdesomd
iii) Linear/ e&8w

b) What is the geometry and the hybridization at each of the carbon atom in the following
molecule? / swn geqed &2 O 5T 86@I1gRed thHBBw v YO@mSerw Bwa ¢OsID.
(10 marks)

¢) Draw the top view of the hybridized orbitals involved in making o bonds of ethylene./
o857 peqed ATV ;2800 OISR O HNd® WtBmOE 988 euvmn® e ¢udsis.
(20 marks)

GG

d) Consider the following pairs of compounds. Indicate whether they are (a) the same (b)
isomers (c) totally unrelated./ sw» w-ewde GoE semsim. O© w.ewdo, (a) 8@ cde?

(b) 8®Dwdm ¢ (¢) O BemIBO O evede? k) DD B EED Bwi ¢FfdsTnm.
(40 marks)




4).

' CHy
(1) 1130”('::[{ ""‘(EH"’”CI’Iz”CI’Ig, and HgC"’CHz'“(}:H ”*’C:{”Iz'*CI’I:;

CH; CH,
CH;
CH; CH,
(i)  CHy~CH-CH-CH;, and  CH;~CH-CH—CH,~CH,
CH, CH;
CH;
CHy CHy CH; CHy
(i) H,C-CHy-CH—CH—C-CH; and  CHy-CH— CH—C-CH,
CH, CH; CH, CH;
CH; CH,
vy H,c- CHMCH 0-CH,CH; and  HyC-CHy- cmcnz-wo CH,
CH, CHs

a) Give the structure of the following molecules./ swm gef O@ Dywws’ ¢g ¢aIOBID.
(40 marks)
1. 6-methyl-3-heptanol
2. 2-methyl-4-heptanol
3. 3-hydroxy-2,2-dimethylpropanal
4. 6-methyl-1-hepten-4-ol

b) Draw all the forms of pentene (CsHyo) and write their IUPAC names./ @337 (CsHio)
OEO qoE BaE® gumnd ¢¢ ¢dsisy. dhied TUPAC 5%®@wsic i egsim.
(20 marks)

¢) Pick up the compounds that have geometric isomers out of the following. / v & g8
8.06d® §5857 $188m B 0wWdm sOAD w-ewln endd ecIm. (15 marks)

HC CH; F CH, HC H ¢ ¢ B, H H H

HC H CHs F H,C H H,C ©CH, o CH, BC T
A B - c D E F

d) Shown below are some elementary steps of reactions. Draw the curved arrows which
would take you from the starting compounds to the products to explain the mechanisms
of these reactions showing the correct electron transition directions./ BB wo BEewm
BEm» BwdodE swn e . §00vm s.ewrdvne wbnes O CAEY, o8
oI ewd geEd BOc8 @@@@”@@ozﬂ ©®z7 wmdm Emne wEmdsY, On e 08z
& e OBIBy. (25 marks)




0 o
L /\/U\OCI.IS + . NH3 e — MOCH}
.,.}_.
NH;
0O +oH OH

5). a)

b)

H* H
) CHL H H CH;0OH . O{;
ii. H/ ~CH;

Section C — Answer at least one question from this section.
C 029008 - g0® Dnewsy O yEB»HwmO ewvd BEnd wiule ¢ni.

Write down the chemical formulas for the following compounds./ swm .eed®dEO ¢eE
S0 ) Ewo efOsIm. (10 marks)
I.  Lithium sulfide/ 88¢® es@Fo0&8.
II.  Dinitrogen pentoxide/ 858957 eusiermleBa.
HI.  Aluminium hydride/ e;88¢:® ©8838.
IV.  Magnesium nitride/ & dB8wc® »8Y&&.
V. Ammonium sulphite/ ¢e®fBws® o0,

A particular organic compound contains only carbon, hydrogen and oxygen. The mass
percentages of carbon and hydrogen are 40.00 % and 6.70 % respectively./ &m0 0B =
800wfOwm RBT, wBRBET v VRSS! B ¢heq @D, 25T W PYEPLYT OE
ST gBan BEedEsY 40.00 % @0 6.70 % od.

i) Find the mass percentage of oxygen in this sample./ @®® Bwued VFBLsT O

o530 5B@amB s, (5 marks)
ii) Deduce the empirical formula of this compound./ @®® e-eedoed aeawdm 8w
DygFesis mosis. (25 marks)

iii) Find the molecular formula of this compound. The molar mass of this compound is
180 g mol. (The relative atomic masses of carbon, hydrogen and oxygen are,
12.01 g mol™, 1.00 g mol™! and 16.00 g mol™! respectively)./ @®® w.ecdood qmm
BD® CBNSTD). 00 e.0wrdned e®eEm tdmutde 180 gmol’! ed. mdns, wiEess’
0o QWBT O woedfe Bo®ignm Lwtd 880853 12.01 g mol, 1.00 g mol™ ws
16.00 g mol” @®.) - (10 marks)

Give the SI unit and the standard symbols for the following physical quantities./

805 Wl Go& ewo SI S v B®D woewn Ewo caddsTsy. (20 marks)
i) Mass/ edmsIides

if) Length/ 8o

iii) Temperature/ =&ensOws

iv) Amount of substance/ ¢®» g®oencs

v) Electric current/8eysd Q0600
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d)

6). a)

vi)

Find the derived standard symbols (dimensions) of following physical quantities. Giving
reasons explain whether these two physical quantities same./ swm eweBm & wewo
BOOD wootn WdBewWs? iy Bws O, O ewedm G0l Wi 1D DO oWn
edOBsY e BER wosIm. (15 marks)
i) Energy/ e

ii) Power/ 9w

Mass of 0.025 g of NaCl is dissolved in 500 ml of distilled water. What is the concentration
in ppm of this solution. (ppm = concentration given in milligrams per liter) (Relative atomic
masses= Na-23/ C1-35.5)./ NaCl 0.025g e&fmsidens goggim e 500 ml 5@ s mdm
G2 0¥ pomed wsicens ppm D8 vemne mOsTm. (ppm = woslgers 8EJA®
BO0wd wm Smmens’ ¢ty 80) (w.6.68: Na-23/ C1-35.5) (15 marks)

Mass of 1.456 g sample containing ferrous ions was dissolved in acid and diluted to
100 cm®. Volume of 20.00 cm?® aliquots (portions) of the diluted sample solution was
titrated with a standard potassium permanganate solution having 0.010 mol It
concentration. At the endpoint following Burette readings have been recorded for three
replicate titrations./ @xded gusm gd-q Bwi@um 1.456 g dnsident a®@cws nE §emd
100 e’ o megm mom G800 mamm cdemewss 20.00 cm® 888 ¢Sen mih Bw@
BBoon sy O» eom warsteens 0.010 mol I § 0®n 000 B:® 88@1:0esId gbdenwss
8®® amy@umae oD 8. ¢5in EEsed yeddy vuwrm sun 888 wdwsl miern
. @D yecdEm® gm®ren 030 geE @d.

Titration number/ Potassium permanganate volume consumed at the end point/
G308 ot cm’/ gtm Crleed? 8uf 6D Bu® BE®rnestd eF®d/ cm’
1 33.45
2 33.50
3 33.40

Write down the balanced chemical reaction for this titration considering only the
relevant ions./ g@ec aws s 8emds e®8 ¢n®iwmwed g RED Jtrdim
@woens Bwo exddusin. (10 marks)

What is the expected color change in this titration?/ e®® a¢m®ismed ged8n 06
BesBsoess m®afe? (5 marks)

Is it essential to add an indicator for this titration? Explain./ e®® gm®omwe @¢wo
cSament @0d® emsdane? (5 marks)

Find the average burette reading for the given results. Comment on the precision of
these results./ & &8 88O OEO geEd BB BYESIY BoIWB OHBB HOBI.
00 yBOEROE BOIDBHBDDW O Gewed OBIBY. (10 marks)

Calculate the number of moles of permanganates consumed at the end of the titration./
85Y@08325908 800 OBE D18E) BEBWEBID BYE w10 ®wesIs mOsIm. (15 marks)

Calculate the number of moles of ferrous ions in the 20.00 cm? aliquots?/
20.00 cm?® & med Bwi@ O atnbon § end aws OHE y®rew ®HwHG WOBID.
(10 marks)
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b)

vii)

)

Calculate the mass of ferrous ions in the original sample. (relative atomic mass of
Fe = 55.8 g mol!)./ ac®wm Bwi@ed endd aumde dmside veans mEsIs.
(es0.8.¢8. Fe = 55.8 g mol!) (15 marks)

Explain the term “limiting reagent” with respect to a chemical reaction./ 88 w@®m0
g0 “B®im08 yBBuems” wm sew sEE mosin. (5 marks)

Mass of 1.5 g of CaCOs was reacted with 0.73 g of HCI. Giving reasons find the limiting
reagent of this reaction. Show necessary calculations./ em=iQe 1.5 g § CaCOs
st 0.73 g g HCl 00 88w »6dm 8. oy eFdodsy 0®® g8Bwied
B0z8 ghBwmw nOHGB sw@E wisim. goc eemmne BBO ¢ gdanede Ewo
e OsI.

(Relative atomic masses: Ca = 40.08, C = 12.01, O = 16.00, H = 1.00 and CI = 35.5)/
(es0.05.¢8. Ca = 40.08, C=12.01, 0 =16.00, H= 1,00 20 Cl = 35.5) (15 marks)

Write down the chemical formulas for the following compounds./ewn we@wd® wews

SeneBm gy Ewo DI, (10 marks)
i)  Iron(IIl) phosphate/aws$(Il]) eeoedectd,

ii)  Copper(l) oxide/ emoed(]) RxfesB8.

iii) Chromium(III) sulphite/ e@mo8w®(III) esFBO.

iv) Lead(IV) phosphate/ ec®(IV) ewtdedd.

v)  Tin(II) carbonate/ S=3(Il) zmnaesid.
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