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The Open University of Sri Lanka
Advanced Certificate in Science Program
CYF2516 Chemistry T1—2024/2025- Final examinatic

Duration: (03) Three hours
Sunday, 08" March 2025 Time: 13.30 -16.30

Instructions to Candidates /ged:tum8s? sewo cuees’

> This paper consists of two parts: Part | and [/e®® HE» By @ 60 eemBel wdBn ed:
Tew IT @andes
Part — I (25 MCQ) and Part —II (6 essay-type questions). /T ezmedes (25 MCQ) s 11 emides
(cOs% g 6 B).

» The use of a non-programmable electronic calculator is permitted. /gn@ame ne e
®m erigosl vdm A8 gdad gym

» Mobile phones and other electronic devices are totally prohibited. Please leave them outside
in a safe place./o0® gomOn wY gomms gecHeHR® G 8@18wmeesli® nund® wd
#NB. WSS S0 BOm aodrlin dmem mndwtm

» Recommended time to complete the question paper is 3 hours/gdz vne wdyse /880
Bed8s e vre 3 B.

Part -1

» Recommended time to complete the Part - is 1 hour /T ezmdes wd®ubem B8O Ried8n
IES s | B,

» Answer all questions. /8 g DEd 88nc wuwsim

» Choose the most correct answer to each question and place the cross (‘X*) on the answer
number on the MCQ answer sheet./os o= yasred DO BYSE BEnS endsrs MCQ
BEnd uged BEno goms On v (X) ncmes ndsim

> Any answers with more than one cross ('X") will not be counted./ozt wded (‘X’) semanmd
D82 018 B2 ® BES= w e o 603108

Part-11

» Part II, consists of Sections A, B, and C/ II @mde, A, B sy C o 000 D85 08x38m
@D

> Each section consists of 02 essay questions, total number of essay questions are 06 /e,®
em0nE® 6Dz yd 02 BzY 00:38n 0d, §O cOmn Y& 8o 6 B

» Answer only four (04) questions out of all six questions. / g&m wewsl® udm wucmo (04)
s et BEnd wvwsim,

> You must answer at least 01 (onc) question from each section A,Band C/@2a A, B & C
@z O O om0 DEsT 30® Daewst 01 (92 sedmemd BEno w8 wme.
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Remaining question would be one question from any section./ 988 ydme 92®
emnnBst Onf ydmwxsl On

If'more than 04 (four) questions are answered, only the first 04 (four) questions will be marked
covering at least one (01) question from A, B and C sections./g&z 04 %0 D& 88€nd; =@
eerfesi 28, A, B w0 C emdd DBz 408 dacws? & (01) ydmrond g00me D 88
sel ydm 04 0 v@ms ey cdeey R1ed.

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. /mcieeImd emwde, ydm gome
@0 coyEm gome 8 EE0 Burlm. B2 pun mUeR el B3 651 B M8, yuned gog
CNG YOD®B OTNEDEY, '

It is important to write the page number on the square on top right 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. / Bged guvg ¢n e emgded 18 Dndyed 83 gomes
2w O Of BOed Bwiesd-d ewd Bwmo goms B30 dieosled. 87 gun emdRd Yrne ™S
enE 5O, yEWBO gog R BLBIW G5de Wik, _

Recommended time to complete the Part —I1 is 2 hours/ IT exwdes e®yse AE00 Aled@n
o By 2 A

Planck’s constant/@dczdast Bema (h) =6.63x 10*]s
Velocity of light/pecdmed yedonw (C) =3x108ms’
Avogadro constant/gedwiedd Bwme (L) =6.023 x 10% mol!
I atm =760 torr = 10° N m™
Universal Gas constant/essb0z) Doy Bemes (R) = 8.314 J K- ' mol!
Ine =2.303 logio

Part I- MCQ

. The concentration of ethanol in a solution is 0.5 M. Express the value in SI unit/gdeswsm
dmedd wirigene 0.5 M ed. 88 guw ST dmm 085 dned

1. 0.5 mol/L 2.5 x10? mol/m? 3. 5x10* mol/mL
4.05M 5. 0.5 mol dm??

. If you heat the compound [CoCla(NH3)2] ", you will get NH3 gas. How many moles of ammonia
gas you will obtain if you heat 0.25 moles of [CoCla(NHa)2]—- @8 [CoCls(NHi):]— @e@wsdos
dul mgewt, @O NHi Digd gred. [CoClaNHi)z]— 0.25 mol 2 g@emest o meewrs
DO e RN OPE vmm Bwe?

I.Imol 2,025mol 3.0.5mol 4.0.125mol 3. None of the above /gwm B8O 5m
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. What is the molecular formular of the compound cobalt (II) perchlorate / exnedd @O (1)
vifecield eovined gamm urw nox?

1. Co (ClO3)2 2.CoCly 3.Co(ClO); 4.Co(ClOs): 5. CoCrOn

- What Is the most correct balanced chemical equation between MnO3 and Cr?* redox reaction./
MnO; s» Cr* ans astBmcem-0u8ude 2B wews DD RDGE pBd Senwdm
wdmdens n®ule? :

1. 2MnOsgs) -+ 2Cr**ag) + 4H" aq) — 2CrH (agy + 2Mn* gy + 4H:20y
2. MnOyg) + 4Cr** gy + 4H" aqy — 4Cr**aq) + Mn*! (aq) + 4H20qy
3. 2MnOx) + 4Cr*" (ag) + 8H' (aq) — 4Cr*" ag) + 2Mn" o + 4H20y,
4. 2MnOz) + 2Cr* gy + 4H (g — 2Cr* (ag) + 2Mn g + 4HaOy
5. MnOgsy + 2Ct** gy + 4H gy — 2Cr* g + Mn* (aqy + 2H20¢)

. How many grams of carbon dioxide are produced by the combustion of 44.8 g of ethane gas,
C2He? Molar mass of: CoHg = 30 g/mol and CO, = 44 g/mol / dentzd Do® Oz Collg 44.g =F
oo A8edsf mas! Dewviled 9:® Buw Bucdmdie? O88m wstd: CiHs =30 g/mol
esto CO2 = 44 g/mol.

1.1314g 2.657g 3.66g 4.13g  S5.13.1g

. A 10 mL of solution containing 12 ppm arsenic ion was diluted to 40 mL. What is the
concentration of the diluted solution?/ges B2 @ 12 ppm = e 10 mL = e 40
mL ¢80 mnm wde L. apm edmed vlgmae % ®xte?

1. 48 ppm 2.12 ppm 3.48ppm 4. 3ppm 5. 1.2 ppm

. A 10.0 mL of concentration unknown HaSQj solution was titrated with 0.1 M NaOH solution

using the phenolphthalein as the indicator. End point volume of NaOH is 30.00 mL. What is
the concentration of H2804.7 Consider H,SO4 and NaOH are strong acid and a strong base
respectively./ Bemndnls ¢Seme ocs wdm mc®x 0.1 M NaOH gD men wdo
e0sI5 €50 emnestrn HaSO4 edemam 10.0 mL ¢p@ume mdm g2 NaOH 8 axin cfuxs
8882 30.00 mL 9. HoSO 8 wozdgencs emwn@es? HoSO4 ww NaOH B8ed8x gac
a®u sy YAIC VEBwE D BEEIH.

LISM  2.015M 3.0015M 4.003M 5.03M

. Toasample containing only Fe, a dilute HC| acid was added until the all the Fe in the sample
was dissolved. Then an excess amount of NaOH added and let to react with Fe in the absence
of air and at room temperature. All the Fe was precipitated as the green color precipitate
Fe(OH),. Total amount of Fe(OH), precipitated was 0.45 g. What is the amount of Fe in the

4
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sample. {Molecular weight of Fe(OH); = 90 g/mol; atomic weight of Fe = 56 g/mol) / Fe
s gdeg B wodvcwm 1B Bue® Fe 2adm el myym HC| 20wt vy mom
cg. prfoy NaOH gd8un y@oaes omn S Dime 0228 BO 93 cdeadded & Fe
w@w yABw BBVO 9O e¢x 2. wln D¥es Fe(OH): g0fedvw oce Bug® Fe gdsode
wdm @3, gdutedBs Fe(Oll): B 80 a¢ y@ieww 0.45 g Bo. mm@uced 418 Fe y®rame gy®
08r ewmw®eng? (Fe(OH): 8 gam dmafde = 90 g/mol; Fe 8 ud®iemm dmaidn = 56
g/mol)

1.0.0028g 2.56g 3.28g 4.0056g 5.0.56¢

. The equilibrium constant for the reaction, Hyqy + 29y = 2Hl gy is K, at 25 °C. What is the

equilibrium constant for the reaction, 2Hllgy =  Hygy + Iy pat the same temperature?
Hagy + Ipgy = 2Hlgy 988D wemn wdnBam Hamas 25 °C 82 Ke ob, 0@
cédeddemd® 2Hl ) = Hyg + Ly 988D sew s9n8ome Bune noue?

2 2 1
1. K, 2.KC 3. K2 4,0 5. o

The relationship between Kp and K. for the reaction, CaC O3¢5y = Cal -+ COyqy at absolute
temperature T is, (where R is the universal gas constant) /T Rdetms cdesidod g
CalOz(y = Calg) + COpg) 98B w@ed Kp w0 K g6 w@awtmbde dxde, (28 R
88501 Doy Beamw)

L Kp=RTK; 2.Kp = Kc(RT)? 3. Kp =25 4. Kp == 5 Kp=Kc
[

- The acid dissociation constant (K,;) of formic acid is 1.8 x 10™% mol dm 3. What is the value

of pKy?00i®sf 0ced 30 Budm Bune (K 1.8%10* 0d. 88 "pK," sow H@fe?
i.474 2.926 3,374 4,220 5.-3.74

- Which one of the following reactions produces an acidic salt? swm ¢xleds yBHes D&Y

98 O e Bodtort p@xe?

I.NaOH@q) + CHiCOOHpg —» 2. NaOHug + HClagy —

3. HNOs3@g + KOHupgy — 4. CHsCOOHgq) + NHiOHpg —
5.HClag) + NH4OHgq —
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1. Methyl red/e®8F dn 2. Methyl orange /c®483 = @8 3. Litmus / 888

4. Phenolphthalein/ 8esudnBsy ¢dwme 5. None of the above /gun RBOR 2»

A 40.0 cm® of 0.010 mol dm™ NaOH solution was mixed with a 60.0 em® of 0.010 mol dm"
HCl solution. What is the H* ion concentration of the final solution in mol dm™>? / 0.010 mol
dm™ NaOH g&eswm 40.0 mL, = 0.010 mol dm™ HCI $Oemaem 60.0 mL =t @0 Bg o
e ¢dwom gdemed H' qum wisdgems mol dm™ &8s no=e?

1. 0.002 2, 0.006 3,0.020 4. 0.001 5. 0.010

If the solubility of Mg(OH)as) is x mol dm?, what is its solubility product? / Mg(OH)yy 8
&0u00 x mol dm™ 38, 88 godwme Qe BOuK?

Lx2 2% 3.2 4. % 5. 4%3

The correct equation to represent the Raoult’s law is, /68E Bu®w ovside wews 968
B eme DrlesT,

LLPV=nRT 2. Pr=Pa+Ps 3. PA=P%A.Xa 4 P°A=PaXa 5. Pr=P%+P

The hybridization of the carbon atoms in CoHs? Collu® moedst ad@r1emDE Gudmdaman
Drien?

1, sp? 2. sp? 3.sp 4. sp 5. sp3

. Give the correct molecular geometry of a CO» molecule?/ CO;, §eRO® BOSE 8B Dadossy

L. linear /o83 2. tetrahedral /o &n@e 3. octahedral / ggomBw

4. trigonal planer/» 8w Homd aeomnd ‘ 5. bent/emd&m

. Which statement is wrong about a carbon atom? /m»a? 8@ edn 8@ATVews’ D38

Yo HOx=e?
1. A carbon atom in a neutral molecule almost always forms four bonds/¢ a8 e modest
8D ad @ BO® e ATV v SH wed '
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2. Carbon can use p orbitals to form double and triple  bonds/
¢80 ww HHD DzIw w1EP0 RO p wE8m widsw e v

3. Carbon forms fairly strong bonds with many elements/amas? e@ewnd §Egds @0 ndd:
@:B0s A0 e0el

4. Carbon can make isomers/=38z3 DEO w®0w@8m 18t wim

5. Carbon does not have allotropes/zna@s¥8 918 o d ezn@™

What is the geometrical shape of C2H4? /CoHa 8 695088 018 @ be?

I. Linear //et&w 2. Bent/emd &z
3. Trigonal planar/»&w Femdenimms 4, Tetrahedral/Onedm B
5. None of the above /gum 880 exned

KMnOs reacts with RaC=CR3 and gives/KMnO4 R2C=CRz @ BB =S @8 eextont
1. A brown precipitate /;@c ¢O=fedun 2. A white precipitate /eyg gD emdnnst

3. No change /ed=essd smm 4, A brown gas /{3 DogDasd

5. A blue precipitate /R & gDteduns

What is the name of the following compound?/ewm sesfoed 08 ndsfe?

Cl

1. 1,6-dichloro-2-(chioromethyl)hexane/1,6-88 e cfeci-2-(HeociodhedB3) cwmteds
2. 1,6-dichloro-2-chloromethyl hexane /1,6-88=eciedi-2-Hecleched®Bd cwosds’
3. 1,6-dichloro-5-(chloromethyl)hexane/1,6-88 s ecfedi-5-(Hecfodfe®BR) cvrleus?
4.1,5-dichloro-2-(chloromethyl)hexane//1,5-08s e clodd-2-(He cdece®B ) cwvntedsy
5. None of the above/gum R8s exwed

[dentify the compounds that have geometric isomers out of the following. / sws qateds
F0oldzd 5088 ©3@:Dwdm 18 wevwde wern wfm.

HC, ©Hy E CHy HG H <o ™ B, H H H
c=c £=C, 7€ C=C, c=C C=C,
HC H GH; F HC H HC CH; C CHy HC «
A B C D E 3
()D,E,F (2)B,D,E,F
G)EF (A, B, C
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(5) All of them show geometric isomerism/ 81 Bodc® t588m w@1DeBmmD euin®
el

24. The ways in which organic compounds can be classified are? /maRm secwdon OE@mdams
®»E W gornd Dyed?
1. Open chained and closed chain compounds/8am® ww® 502 4@ seewd®
Alicylic and aromatic/n8 wsw 4850 A230® 0228 B woDimca® ww @i S mo@wi’w
Homocyclic and Heterocyclic/e®dfe o Bu®dBe woowndo
All of the above/pwn B8ude
None of the above/gpuwn R8O® emed

bl

25. Which of the following molecular formulae belongs to the alkyne series?vws wewnst amm
1108 18y egfwd gur! Dster! n@xte?

1.CsHia 2. CioH2z 3. Collis 4. CigHzz 5. Crellza

Part I1- Essay Questions

Section A
Question 1/g&zes 1
Answer all questions (a —e¢) / Bom ydn DeD BEnd; svwsim (a — e)

a) Calculate the molecular weight of Ba(OH); (atomic masses: Ba =137 g/mol, O-16 g/mol H -1
g/mol) / Ba(OH), 8 g5 86 wme mdwim (sS@ggm emzded: Ba=137 g/mol, 0-16 g/mol

H -1 g/mol)
(20 marks / em e 20)

b) A student prepared Ba(OH); solution by dissolving 1.71 g Ba(OH): in 100 mL and labeled as
stock solution “X”. Calculate the concentration of the Ba:(OH), solution “X” prepared. /
Bwnews Ba(OH), 1.71 g« 100 mL = 8ems Ba(OH), v mont smed megs, e "X ece
2O & wmed wg "X" Ba(OH): g0 es0d wanlgms omns mdsis.

(20 marks/cm e 20)

¢) Then 10 mL of this prepared Ba(OH), solution “X” is diluted to 100 mL to prepare “Y”
solution. Calculate the concentration diluted Ba(OH); solution <Y / priny 0@ vmed mom
¢ “X” Ba(OH): g®emews? 10 mL = 100 mL ¢80 vmm®WS “Y” 1D emn wmed wSm c&.
n@®m m¢ Ba(OH): gD e “Y” 8 eniems oomme mdsim.

(20 marks/cz2eq 20)
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d) Using a standard 0.1 M HCI solution and the phenopthalein indicator, the concentration of the
Ba(OH); diluted solution “Y” was determined. Write a balanced chemical equation for the
reaction between Ba(OH)z and HC1/ 0.1 M HCl 208 cdme=d sy 8erndnfs cdamae
wibmo wd®xt Ba(OH): nw me “Y” g med wislems e mdm @& Ba(OH) ww»
HCl g58 BB wd esews p8n dwmwdin admdaaes! Boslmn

(20 marks/z=yeq 20)

e) The end point volume of standard HCI solution in the titration is 20.00 mL. What is the
concentration of Ba(OH)2 solution “Y” ? Used volume of solution “Y” of Ba(OH), is 10.0 mL
for the titration. / gg@ened? wedn HCl gpomed gxin cdun u88:® 20.00 mL »®
Ba(OH): ¢®mae “Y” 8 wrlgeme omudme? gm@wmae aew "Y' »® Ba(OH):
D meesy wdm mdm ¢ 88D 10.0 mL =f ¢d.

(20 marks/cxeq 20)

Question 2/ gydze 2

Answer all questions (a —e) / Bug yds DED BExnd ssexds (a—e)

a) Write a chemical name of KMnQ4/KMnOy 8 SesrwBm 008 Ewzdm
(20 marks/cxeq 20)

b) A reagent bottle found containing Fe**. Amount of Fe?" ion present in the sample was
determined using a titration with standard 0.1 M KMnQy solution in the acidic medium,
KMnOs is the self-indicator. Write a balanced chemical equation for the reaction between Fe?*
and MnOs / Fe** g8-q gyBBwimocm eddneasl omw nxlon c8. w@sced 18 Fe?t gum
u®rese g®8m Bdned wd®dm 0.1 M KMn0s edment cdo an@uns o6 Adme mcm
@8 KMnOs ddwe-¢Same . Fe'' wo MnOs g5 gB85w@d wsews nfs devednm
wBmdeanct Surlm

(20 marks/cxn e 20)

¢) Calculate the weight of KMnQOy required to prepare 100 mL of 1.0 M solution of KMnQO4
(atomic masses: K- 39g/mol, Mn -55 g/mol, O-16 g/mol) /1.0 M KMnOy g:®-encs 100 mL ot
wme BEBO ¢des KMnOs 2¢ nmmne mdsin. (sc®enm &msta: K- 39g/mol, Mn -
55g/mol, O-16g/mol)

(20 marks/c=es 20)

d) Calculate the volume to be taken from 1.0 M KMnOy4 concentrated solution to prepare a 100
mL of 0.1 M KMnQq4 diluted solution. / 0.1 M KMnQj, 100 miLz mxm godeness wmed B8
wew 1.0 M KMnO; woxtfe e emeesy ongy o380 nmme mdzim
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e) If the endpoint volume of the titration between 0.1 M KMnQq and Fe?'is 10.00 mL, what is
the concentration of Fe?* in the solution? Used volume of Fe?* solution is 10.0 mL for the
titration / 0.1 M KMnOjs w0 Fe?* and gn@umoed guin cxdes 8880 10.00 mL o 58,
gdwmed Fe?' wunfseme omudame? gn@ume sew Fe?' edaocsy widm mdm ce
s8@20 10.0 mL = @D,

(20 marks/cz < 20)

Section B '
Question 1/ gdme 1
Answer all parts (a - ¢)/ Beg yds D0 BEnd suwvxiz (a—¢)

a) One mole of hydrogen gas and one mole of iodine gas were mixed in a 1.0 dm? vessel at 800
K to produce hydrogen iodide gas. The equilibrium constant, K¢ for this reaction is 0.040 at
800 K. / w8gtiz? B8 DD Bueb® sewo 800 K 2 1.0 dm® worsmaem ©w8§ust Diged
e ww gudst Diy dPcex! By mom 8. 0®® AR ID wews BdPEH Bume, Ke 800
K 82 0.040 ob.

i.  Write down the equilibrium reaction for the formation of hydrogen iodide gas. Note
that Physical states are required. »88us? 2038 Digd 0808 #0r8» y¥Hwd
Barlym. ewellm gDt ¢Drxs A wemnim.

ii.  Write down an expression for Ke. / K¢ ssewo gmwemast Buesim,

tii.  Calculate the concentration of each gas at the equilibrium./ ®58nm0ede o Oxt
Dogged wizlgene © &G WSTH

iv.  Write down the relationship between Kp and K. for this equilibrium reaction. /e®®
2OpE» vBBwD wews Kp ww Ke amd 1@®dxiddne 8w extdxim,

(40 marks/cxyeq 40)

b) Answer the following questions on acids and bases. /a0) g@c ©w ©d® 88ac vum wewns’
yHEHDEO BEnd wnwnzdzm
I.  Name two acidic and basic compounds/solutions that we commonly use in the
house/garden./RDed / codferf go e@imsensy wdm mdH $®Em wa wodSem
weeweln / 0@ e¢ms 1 wdisis.

ii.  Write the chemical formulae of hydrofluoric acid, nitric acid, sulfuric acid, magnesium
hydroxide, alminium hydroxide and ammonium hydroxide. /©8e8recids a®cws,
58w e®ce, 8By ¢0cw, 2dBRBL® wBegududd, 18RS WBeHuxldd
0w g10@IBwd wleirduldd D demsfim gy Buxsim.

(20 marks/czeg 20)

10



00262

¢) An ideal solution was obtained by mixing equal moles of methanol and ethanol at room
temperature in a closed container. If the saturated vapour pressures of methanol and ethanol
are 2.6 kPa and 4.6 kPa respectively at room temperature, answer the following questions. /
totam DE@m WS cdmIDed 2 cOmend@ ww dvendd wdim P9c By BBedsy
vBylien DwmwE @ vrlsw 8. ednerdd vy OnerdE DE wemiths Didy 8Dx OF
cPwmDedd BEedB2T 2.6 kPa ww 4.6 kPa 58, sun scwxl ydmndEd BExd wuaxim.

i, Write down the mathematical expression for Raoult’s law for an ideal binary liquid
mixture and identify all the terms in the given expression./ #8y&es ¢ genws tews
SPFOed Budw gyeds’ asmnds ymanes Gerls ey o8 §1B Bur® uve vy
wziH.

ii.  Determine the mole fractions of methanol and ethanol in the liquid phase./¢® ¢Dwded
e@nend@ 8w Onendd@ D OH wiw Bdme mSwim..
iii.  Calculate the partial pressures of methanol and ethanol in the gaseous phase./ Dag®cs
§0dedE ednmendd vy dnendd O 380 B vemme woin.
iv.  What is the total pressure in the gaseous phase? ©1g®e @9ued? §o Bama
emudens?,
{40 marks/c= e 40)

Question 2/ gyedme 2

Answer all parts (a-b). / Bug yds D0 88xs wuwziz (a—b)

a) A student was provided with the samples of 0.750 g of sodium hydroxide, 0.0250 mol dm™ of
sulfuric acid solution and the phenolphthalein indicator. He dissolved the sodium hydroxide
sample in 250.0 cm’ of distilled water in a volumetric flask, A 25.0 cm® of sodium hydroxide
solution was taken from the solution prepared and 2 drops of indicator was added. Then titrated
with the sulfuric acid solution given above. Next found that the average burette reading was
30.00 cm®. Calculate the following. /@ervesnd cusfBnd wBoguxtesds 0.750 g m Buwlaes,
0.0250 mol dm™ esIB@Bxt 4G b w2 uv Borwdn 8 cbame ca & am. By owiBud
w8e Tl ®ves 8888w deadndn af gud Ycwe 250.0 cm’ » Bemdm 2.
8@ oulBud® vBertuld phmewsy 25.0 cm’ B com ¢somod S 2 = Smy BB
oy W Chget o dBuln 48c gD wme B8O gEPIvme WS FGESOY ke (S toDaBrB
30.00 cm’. 89 ewmiws wfede. sun sews! od Omne B, (Atomic masses/ssO1gm
dwede: Na=23 g/mol, O=16 g/mol, H=1 g/mol)

1) Write down the balanced chemical equation for the reaction occurs in the titration process,
la5@05) HDBedd 8D yBBwD vews REB StnwBm BdHdmw Gunim.

i) Caleulate the amount of moles of sulfuric acid consumed./ &;8) sdB838= ¢®c 95e
u@r o n@mme mSETH,

iif) Determine the amount of moles of sodium hydroxide in 25.0 cm?./ 25.0 cm’ 8 eewdBw®
wlefrtuld P0c y@rmy Adme mSTm

11
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iv) Hence, calculate the amount of moles of sodium hydroxide in 250.0 cm? solution. / 9&8=9,
250.0 cm’® pdesem eeddn® »8eHnd PHE YyPrme O emmno DN,
v) Calculate the mass percentage of sodium hydroxide in the sample. / Bw@ed o8 cadBad
»8Bei)Hfudd $nsid ydone vamme moxts.
(50 marks/c=eq 50)

b} Xisa group 2 element that forms a sparingly soluble hydroxide, X{(OH), in water. A student
made a saturated solution of X(OH), by dissolving an excess amount of solid X(OH), in

distiled water at room temperature. (At room temperature, Kgp xcony, = 3.2 X

107** mol® dm~° and pH + pOH = 14) [ X ey 2 mnedDod §egduamt D and de ¥eed

830 Dwmewst s m&@@oﬁé&&wﬁ? Oz X(OH)2 048, Bunewss 5086 cdeamsdded & goggm

¥eed em X(OH): ¢B8xn y@imaenl 8efiBe@xst X(OH): 8 somidn gdamess e @8,
(2988 cdentDed & K xon, = 3.2 X 107 mol® dm= ew pH + pOH = 14)

1) Write a balanced chemical equation to illustrate the equilibrium of this saturated system.
Note that the physical states are required/ c®@® wsemadn wddBed wOYBmHIdS
Aojpen B00 wew p8» SenwRm wdwdmend Busimn. ewedn ¢0ed00r! gbes B0
B

ii) Calculate the concentration of each ion in the saturated solution./ sematds gd@med d=t
O gz wrIgens ®mDe mSBTH

iii) Calculate the pOH value of the saturated solution/ esematts 0med pOH goe oamnae
wdsim

iv) What is the pH value of the saturated solution?eemidm g0 ewed pH gwae n@xie?

v) According to Le Chatelier’s principle, describe what would happen to the value of pH when
you add a few XBr2 crystals to the equilibrium mixture above, XBr2 is 100% soluble in
water. / & D108wb Geabdwd gud, gun wdnEs Sywmwd wm XBr: #odm B8uwxsd
w5 m¢ 80 pH qowd nd= Bieds wrin du¥nd mdsim. XBr: deged 100% = s
&b,

(50 marks/cx e 50)

Section C
Question 1/ gadme 1
Answer all parts (a - e)/ Bog yd» 00 88nd wuwsi» (a— o)

a} From the molecular formutae of the following simple organic compounds, predict the geometry
and hybridization of each carbon atom. /sws B5E 28Hm w.eeiobe 44m gy mdners,
O Ol DB D weewfned Wn®Hn 1B sy YROMSH/Y YesdmIMe S,

DCll i) CFClh i) CHa=CH-CHj (30 marks/ oy €5 30)
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b) Write the molecular structural formulae for the following compounds with IUPAC names./
[UPAC 8 a38m vwn weesio sem ¢4 Dpwest@m gy Besdm.

(30 marks/ e eg 30)

(1) 3-mehyl-1-butene/ 3-0@43-1-843=%
(i) 5-bromo-2-methyl-2-hexene/5-eade®d-2-00A8E-2-cw B3
(iii) 4-chlorocyclohexene / 4-HeclodtuleientBasl

Draw the structures of the products obtained when I-butene reacted with the following reagents
/' 1-843%F von vevs? yhBwemice ©w®w pfwr mE 80 cedm BEdE Oypvwest g8xim.

(iy Ho/Pt (i) HBr (i) Oi/Zn (15 marks/ cxyeg 15)

d) Arrange the following carbocations in order of decreasing stability / oo wewns
e e S08mD ¢ O an8LedEd wmessds.
(15 marks/ cmpeq 15)

CH; CH; CH;3
S S, O
+ +

¢) Draw all the resonance structures for the following structure /o wewsy Oxws wem Bomd
es@yyxin Oxwest g8xim, (10 marks/ e 45 10)

o’
Question 2/ yadme 2
Answer all parts (a - ¢)/ Bag yom 90 8Eno wuwsim (a —e)

a) Draw the curved arrows to show the reaction from the starting material to the products
/98B emed B0 9@ eD: yAHw@D euxIBEO 0 oe g8xdm

(a) Q 0O
/\)‘xoa_la + :NH MOCHJ

TNH,
OH

0 *oH
(b H* H
O/U\ H H CH;0H O/_}E)
i TCH,

(20 marks/ c=mes 20)
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b) Write the suitable reagent affecting for the following reactions to ocout/ swn yBfws Bg800
DB gagey yBBwemnsmae Sunin. (30 marks/ e ey 30)

() CH,;CH=CH,

CH,CHO + HCHO

?
(i) CH,CH,C=CH —— CH3CH,CH,CHy

¢ BrEl
(i) CHiE=CCH=CH, — CH;C-C-C-CH,
Br Br Br Br

¢) The citric acid found in the juice of citrus family fruits. Citric acid is composed of only C, H,
and O. When a 0.5000 g sample of citric acid was completely burned, it produced 0.6871 g of
CO; and 0.1874 g of H,O. The molecular mass of the compound is 192 g/mol. What are the
empirical and molecular formulae of citric acid? /88 sded send O ¢ dc 83=F 2@ce
g, B ¢0ce C, H vv O 08sF vdeaxl 0dsI8s ¢d. 83 8¢ 208sc 0.5000 g »
pDrmen wdybemesst® cumne we 80, oo COz 0.6871 g =8 ww H20 0.1874 g =f Aeseda.
woewlned ggw dmsie 192 g/mol ed. 8= g@ced gunwdm v g By 6®ibe?

(20 marks/ c=m e 20)

d) Classify the following alkyl groups into primary, secondary and tertiary alkyl groups./ewns
aewst aEde8d ©edd wodm, £588m vy mB8m G EPEFE edd ec, Do mSxin.

CH, ¢Hs CHs
CH;-CH,-C-CH,-  HC¢—  CHy"CH- G <:>_ CH;CH, -
s CHy H
{20 marks/ e 20)
¢) Shown below are some elementary steps of reactions with the movement of electron pairs
depicted using curved arrows. Draw the intermediates that must logically result from the
arrows shown./Dy Inc widnews? Adpae mc» ¢¢ gpocsedds qOEOE Demn wdw
gABwdC §Bw Bwdd ABuvun swn guled. cuxddn Ing DES m&EBmd 8¢ gn
3uo®e o g8uim.
(20 marks/ czeg 20)

.

(@) CH;-CcH&CH; + H-C — =
€«

(b) /\)JCV:E:EN —
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