The Open University of Sri Lanka

Advance Certificates in Science (iR

CMTF 2502 / CYF 2518 — Final Examination Chemistry- 4~ 2020/2021 XY,
Duration: (03) Three hours e

- et -

Date : Tuesday, 14" December 2021 Time: 1.30 pm - 4.30 pm

Instruction to Candidates

b

B
»

Y vV V¥

v V VYV

This paper consists of two parts _Part - I (25 MCQ) and Part -11 (6 essay type
questions). . :

The use of non-programmable electronic calculator is permitted.

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

Part-1
Recommended time to complete the Part -Iis - 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.

Part- 11 *
Consist of 06(six) essay type questions in three sections {A, B and C).
Answer only four (04) questions out of six. |
Answer at least 01(One) question from each section (A, B and C).
If more than 04(Four) question are answered, only the first 04 (Four) will be
marked. :

Planck’s constant h = 663x10Js

Velocity of light C = 3x10°ms"
Avogadro constant L. = 6.023 x 10 mol

1 atmosphere = 760 torr=10° N m”
Gas constant R = 8314 J K mol”
In, = 2.303 logio

Relative Atomic Mass: H-1, C-12, 0-16, S-32, C1-35.5, K- 39, Mn - 55,

Ag - 108, Ba- 137




PART I
ugd 1

Answer All Questions
SiMaibH elarssenben el welhgs

01.

02.

04,

What is the name of the sugar given below?
F8p HIULL Beltell FESOIUTET QUUIT eTetan?

CH,0H
H/A Con
H
OH H
HO A
H OH
(1) B-D- Glucopyranose
(2) B-D- Glucofuranose
(3) a~-D- Glucopyranose
(4) a-D — Glucofuranose
(5) a-D - lactopyranose

What is the hybridization of the carbon in polyethylene?
GuirellerAlaialicd o _siter suer Sigiele Sey WFg?
(1) sp’ - 2)sp’ 3)sp
(4) spd” (5) sp’d '

Which of the following is a purine base?
dareumenensuiiiled a1l (Myfedt epevth SuaHh?
(1) Thymine / sngfest

(2) Cytosine / eng®@_mfer

(1) Adenine / sygefieir

(4) Uracil / ugmsisd

(5) Glutathione / @@L _mensGuimes

Which of the following molecules is a sweetener?

Lieftaugpid epsodammisaisy Gelliiyg setentolsien tpeusany o1gm!?
(1) Magnesium oxide / wahetfuin U ensl G

(2) Aspartame / gerdUfGLiD

(3) Glycine / dlevendlest

(4) Sulfuric acid / seoyfle  onfeud

(5) Aspartic acid / syedumiigd  syfieotd




05.

06.

07.

08.

Which of the following statements is false regarding hypoglycaemia?
manGurdamerdifuin Gemrjumer lsseucpid Fafipideeiled QuUMOITENE! 61517

(1) This is a health condition related to sugar.
Bl FEHEF GHTLILUTE 2 160 S8Imsdi Bme SiGb.

(2) Hypoglycemia leads to dizziness.
@anCLTA®TAIOULIT SLEIE SOFHIINGE afaGHELD.

(3) During hypoglycemia brain cells are deprived of energy.
manGurdeamendifimeler GuIgi cLpeeTEHemIBT FaHeny Giphaeimen.

(4) This is a health condition related to carbohydrates.
B sMeUTmansGIHH GHTLjuTar 2.1 6 SEraHdul Bl LGP,

(5) Hypoglycemia leads to fainting,
manGurdlemerdfT e NEGSHDBES PaGbELD.

Which of the following compounds is a polysaccharide?
aranmentd Goijenaumsetied argl LISLFHEHMILE SWGD?
(1) Starch / wmiGLITqR6H

(2) Maltose / GuwsdGL T4

(3) Glutathione ] @@L T HGLITET

(4) Linolenic acid / e9Gsmmedids uiluid

(5) Amylase / semicBeos:

Which of the following statements is correct about the amine acid chain “Al&—GIYfV.éll’,
smoa embed “Ala-Gly-Val” updur decum sppissefied sfwimeng am?
(1) Alais représentjng glycine
Ala syengl dendlenar Lz ASSsRN i IGSEIBEDE.
(2) Ala is the N-terminal residue / Ala syeng N-pgalll aetéaid i@ id.
(3) Val is the N-terminal residue / Val syengt Npgefi siFsb ’.g_l;@Lb."
(4) This s a dipeptide / @5t @F SECLIWLLE HGD.
(5) Gly is representing glycerine
Gly sy deflaflaan IANSSBIMILGSHIASDS.

Which of the following compounds is NOT used as an anesthetic?
e Cofmamaies 10UGS WHBSTHS LUGLGHS WPourss a5’
(1) Diethyl ether / en_Fensed F5F

(2) Phenol / 158emed

(3) Haloethane / amr@son@aeit

(4) Cholroform / &Gem@yrBGumb

(5) Nitrous oxide / @pLgad U sl B




09,

10.

11.

The increasing order of Augx of the following molecules is represented in,
F@TaUBD cpeboamiseietd A SIHSHEGD Gupridlenet FHUIMS SHHMDI?

o S SRy B
R NN =
| a b c
Wa<b<e .  (Da<c<b (3)b < ¢ < a
(4)c <a<b )b <a<e¢

Select the correct fragment/s for butane (C4H,o) consisting main peaks at m/e 45, 29, 29
and 31 show in mass spectrum

Butane(C4Hyo)  cpoosdsmpien . A ugdsar  leeuporg  SrOUCBsTeng).
GrigHoais Hafie] Hmoraeuics Garammue m/ec o FAsalsa GLBIH 45, 29,
29 wipid 31 spPwaimiig GuIpKLTer LGHSmeT GEfle] ClauKs.

s

+ + o) +
~"“CH, ~Ng-H ~CH, HC?™ °  CHy \\o;H
a b ¢ d e f
(1 d,c,a, f sydluwan ) f,c,a,b syuer (3)b, ¢, d, f sydwen
(4)d,c,b, e syahwien (5)a,b,c,e sydwen

What is the volume [in cre’] of 0.3 mol dm™ oxalic acid requlred to react completely
with 28.0 em* of 0.15 mol dm™ KMnOy, solution?

0.15 mol dm® KMnO, a@gsedsr 280 cm’ o Ll phpms SIS0
Baenauripd 0.3 moldm™ @i siredssifeanssa Hanasna) [em® @eb] wimg?

(1300 : NH700 (3)28.0

(4) 14.0 (5)35.0

A 50.0 em® of 0.12 mol dm™ BaCl, solution was reacted with excess amount of NaySOy
Solution. The amount of white precipitate obtained in grams 1s,

0.12 mol dm~ BaCl, sejeede 50.0 cm® sy Guevdls NaySOy seasai e
srasomL Ui iU L g, @z Gung  Coramfulpdadamgut  elipugaier FHewfley
dAymbev (g) wimg?

(1) 1.42 (2)14.2 (3) 0.142
(4) 2.84 (5) 4.26

Questions 13 to 16 are based on the following
13 gpped 16 aueoqwmen eflewmdssit 1iseumd gf.&asuwm) SlglILenL WIngs GBI L6,

A student prepared a 150.0 cm” of 0.04 mol dm’™ KMJJO4 solution using pure KMnQy solid.
30.0 cm’ of HyC2Q4 solution is titrated with 24.0 cm” of this KMnOy solution.

T KMnO4 Lsifg menen  LTLBGE  wienaier gmeust .04 mol dm™ KMnO, @sm
150.0 e’ seopson sumfisiar. Sd KMnOy sapsedsr 24.0 cm’ apeoiors  30.0 cm’
HyC04 sengast siems BlLBEGSIITL S




13.

14.

15.

16.

What is the amount [in grams] of solid KMnO4 used to prepare 150.0 cm’ of above
solution? :
Gumgaplun L. 150.0 om’ s SwWTfds LUEUGSSIL Haiio KMRO; Ger
opney [dgmien] wrg?

(1)0.158 (2)0474 | (3) 0.0948

(4)9.48 (5)0.948

Consider the following statements,
LNG@Ta(HID  TnMDISHEN6T  HIHTIS5-

a)  H,C,04 solution should be warmed before starting the titration.
Buwibrnienar  sypoliusme  apsreny  HaChO4  sengaeomans AT R
Bauemi(BLd.

b)  Phenolphthalein can be used as an indicator.
@i 1IGmTeOLIGE M @G S IQUITE LWSLEBHSILIL (pigupb

¢)  Titration can proceed with self-indicator.
Gl sty pemuled Blwnbiniener GumGaEnsien  (pIgUD

d)  Color change at the end point is colorless to pink.
wigeyiyeafulier GuUrETaT BmTHoL, Bowhn smrgelsd @Shbs Serghdai
BB BMJF0 SLGID.

The correct statements for the above titration are

Guosd SO L. Hunbiny QsiLiurs swrer Snbupidhae.

(1) (@), (b), (c) auFwien (2) (b), (c), (d) spsbwan (3) (), (¢), (d) syefwen
4) (2), (b), (d) syeblusem (5) (a), (b}, (c), (d) @sw sEwaBHID

What is the concentration [in mol dm'a] of the above H,C;QO4 solution?
Guisapiin L. H,C,04 mengsadelr Giaisy [moldm"3 @ev] wimg?
(Hood o - (2) 0.40 - (3)0.8
(4)0.24 (5)0.08

Consider the following reaction.
LTeSroupiD HISBHIBENET  BIHHIES.

a) MnO; + 6H' + 6e - Mn** + 4H,0

by G,0% - 2C0,+2e

¢) MnO; + S8H* +5e —» Mn** + 4H;0

d) MnOj + 3G;0% + 6HY - 6C0, + Mn** + 3H,0

The reactions relevant to above titration are

Gomsamiin’ L BUAOLL 6T QFHTLFLUL UL FHIGEHEIHET,

(1) (a), (b) sysSuer 2) (b), (©) s (3) @), (©) ayua
) (), (), (d) spbusn  (5) (a), (b), (), (d) sulur Siomangsgud




17.

18.

19.

20.

25.0 e’ of KOH solution is completely neutralized with 30.0 om of 0,125 mo! dm™
sulphuric acid [H>SO04] solution. The concentration [111 mol dm™] of the KOH solution
is,

KOH &.mg&eﬂ{m 25.0 o’ syt 0.125 mol dmn? Feoyfémen senyFads [H;_SO4]
30.0 e’ Bemed gppoTs BEE@sownssiulL g aefla, KOO sorsels oy
[mol dm™ @ed] wing?

(1Y0.05 {2)0.15 (3)0.125

(4030 ' (5)0.25

When a reaction proceeds in a sequence of steps, the overall rate is determined by,
GHTLITE U  HTHS  LIQEHDeT QIR @ STHESGHER, STHEE  aAlGHSHmEe
HroTeatdgD SATERNLTE  SiEHDaUL] ‘

(1) Concentration of reactants in different steps
QeusiiGoumy Litgaseled grhdlsaiar bema
(2) Slowest step / Quogisurer Lig
(3) Fastest step / Gaugiomen Lig
(4 Molecularity of the steps / tigulisi ¢tpaomest
(5) Order of the different steps / GoucuGoum tigsallel Gtk PUHHIS

The emf of the cell Cu(s)|Cu® (aq)||Ag'(ag){Ag(s); given that E° Cw/Cu® = -0.34V and
E° Ag/Ag =080V is,

Be0ib Cu(s)lCu2+(aq)}§Ag (aglAgs) @er 8860 wung? E° Cu/Cu” = -0.34V
aemayd, E° Ag/Ag = -0.80V asnayd Suiu Geireng!. :

() +0.46 V (2)-0.46 V (3)+1.14 V

(4)-1.14 V (5)0.12V

Which one of the following is involved in determiming the enihaipy change of a
reaction?
araimemeaumfsd, SToasLTElar  Qaluastenes  wNHngSms  SForeiliLigled
Lmih Qs maitsug aigt? '
(1) Initial and final enthalpy change of reaction.
FTHHHAS QiAbL wHmd Bng CaILafsTiahens WTHBD.
(2) Activation energy of the reaction.
HTEhHHS geungHd.
(3) The intermediates in the overall chemical reaction.
HUBOWTES Bgsrue STEHHHE Bl FHleneumeil.
(4) The number of stages involved in the chemical reaciion.
GoTURT HTHESGSHH FOUBL LigHealar eeuiasisbsend.
(5) Mechanism of the reaction.
FHrhabHar GuTTpsn

The amount of electricity that can deposit 108 g of silver from silver nitrate solution is,

OeustrefenbHHCIDT Semygedss Bmha 108 g Ceueaflenws toeundmioamt. us
CaEuGsmig 10BN HHiST SieTiay,

(1) 1 ampere (2) 1 coulomb (3) 1 Faraday
(4) 2 ampere (5) 2 faraday




22.

23,

2.

25.

What is the unit of the rate of the reaction?

Lateumeuaieiled Sroboaihddlan 0w aH’?

(1) mol m™ (2) dm® mof™ & (3) mol dm’ ™
(4) mol dm™ s’ (5) mol dm™

Which of the following processes is endothermic?

eanmd GaLsiipennHEaisd SBbeuit CFUEIIPmD 615!
(1) Condensation of steam / gymaiuien @Hosb

(2) The electrolysis of water / Bfier (esiugLiny

(3) The freezing of water / 57 2 _posd

(4) H'(aq) + OH(aq) — H:0(I)

(5) Ca(s) + 2H0(1) —> Ca(OH)faq) + Hag).

Which relationship is correct?

etaumaiemeamnied sfwrmer Glam iy

(1) Conductivity = specific conductivity x cell constant
BLSBHAS = SHELHHSBMS < Heoad

(2) Cell constant = conductivity/conductance
meownfiel = S SEHHFVT / HLSHiau

(3) Equivalent conductivity = specific conductivity x cell constant
FIDUIGL HHGHOST = SHSLSHSHWE X Heoapiied

(4) Molar conductivity = specific conductivity x cell constant
Qe B SBISHDS = FHHLSESHDH X @eoiomTed

(5) Molar conductivity = conductivity x cell constant
apey BLSBIHADH = st SHISHMe * meowonad

Consider the molecule given below.
£Cp ST Beflen cipsoSamMienal H{HHE,
NH,
R-¢-cooH
H
a) R canbeH or an organic group (side chain),
R genm H o5 owveost @f Cxse gnllwrs @oéseond (Ubss smidad).
b)  Middle carbon atom is called as p - carbon and optically active.
DU SHILGT SIGDIRTEISI P-EIUaT 61aT  SepSEIBIGIL &1, S peiuilusd
FHulst GFuisdHMEIEDL LIS
¢) Middle carbon atom is called as o - carbon and optically active.

oW SIS  SBiITalgl -EILe atan  SempsastlBeaugt &, i geiulued
Fauled GEusdEImeDiant LIl

d)  This molecule is a bifunctional molecule.

Bibgpsodomprang B CsmiBum .G sl msHmen GBI ApeHIaml KLELD.
Correct statements are
FFILITES  FnBmisaet _
(1) (@), (b), (¢) sy (2) (@), ®), (d) swwar  (3) (@), (c), (d) sysbluren
(4) (@), (), (b) syuicn (5) SPGB BTG OaDdBIbBEHLD




Part
ugs 11

Section — A (Answer at least 01 (one) of the following questions)
ugH ~ A (Haeumd alemssaicd @onbas aaniBCsaid el welsgs.)

01.

(a) 1. Define standard electrode potential of an electrode.
Wadteuruiledl, Muis Heteumll SKYSHBHMS aUMTUITISES.
il. State the factors that affect the potential difference of an electrode. |
WeaiamGiTaieT Sipss aldSurssms Lurds@h smalsme GHlGs.

(20 Marks)

(b} An electrochemical cell is composed of the standard zinc and copper half cells. At 298
K,E°Zn*/7n=-0.76 V and E° Cu*'/Cu = + 0.34 V
@  D@ranuier @b TG BUNS B  SErHEed  poid  @luic  GFrn
SIETHEHOD  yBiLeuniiar dpeold o_(heundsin Gatengl. 298 K @ev, E° Zn*'/7Zn = -
0.76 V wipnb E° Co™/Cu=+034V sys.

1. Draw a complete diagram of this electrochemical cell containing these two half cells
and label it.
B Bm  SISBORSHmID 2 dem s We@rFTwe  Sogder
ETUL GG auenIhal, GUlSSIS BT _(Bs. g

ii. Indicate the anode, cathode, electrolytes and the direction of electric flow on this
diagram. . '
SBem.B,  aBzn (G, HSuGeuTmeT  whprd  BeGamLsHar  Hes
SiSEHIIDENT DL SHe GiidHISHT G A

. Write down the half equations for the oxidation and reduction reactions. A
DiENFHBEOSH G beabid@hmdren @l AGWIMBH  oHID -+ Hihdeed  HTHHBIG6N
ST(LPTIE.

1v. Write down the overall cell reaction for this cell. .
Bobsashdnarar ol BOLTLED He0HEHTHSSEMN GTIDFIS.

v. What is the function of the salt bridge?
2_Uiured gt Qaminur® wirg?

vi. Calculate the standard cell potential at 298 K.
298K Bed Bud Sopsedmg SHafoEm.

(50 Marks)

(¢c) 1. State three factors affecting the rate of a reaction and explain how cach of the

factors affect the rate of a reaction.
PrEoGIMmE  UTAGGL  wam  smelsmer  Hha, ool @eleerEmib
STRIRHITY SiIhmaiGdHmd LTHSEGINE st afend@s.

. Write down the mathematical expression for Arrhenius equation and explain all the
terms,
spofeiutdler s hoeTer  Henlle  Geuefirm e she, Fslstien
DD HBH USEHBEGTLLD o 6@ S,

1i. Explain metal corrosion using an example.
o_STTeRID SHMHaKBEr cpeoid 2. Geors  Sfiieny s1edTwImideo.

(30 Marks)

9




02.

(a)

(b)

1.

iil.

iv,

1.

1.

(live the mathematical relationships for Resistivity and Conductivity, defining all
the terms. -
S SHHped,  DHIID sL&SIGSHDE  spduebiheer GesieHd OBALILGMET
HHH, HGHILGT SiHleveien SENEHH LIHRISMETUD EewiD e
Derive the ST units of Resistivity and Conductivity.
S FHmest WHEID Bl SHSHIHDEN sifweuhfiet ST Sie0@menst By
List three factors affecting the conductivity of electrolyte solutions.
BT IGEUTEEmeT  QBTeRIL_ SHFF6D Qe BHLSHHBHH  LITHHEGD BT ERTSHAIT
Apaiienesl LI puIGOLIBHSHIS. '
Give three applications in conductivity measurements.
FLSHBDET SeneiBseiionn apeim HrGuUTShRISMET  H(HS.

(50 Marks)

Explain Hess’s Taw giving a suitable example.

GUITESHIOTRT 2_GTFEID HHOUBHT peoiD agelen allflenul aNenHEs.

State the “Law of Consetvation of Energy”. )

“shfd smiy olh” Gt GBS,

The following standard enthalpy changes at 298 K are given for one mole of each
substance. ‘

&Gip s L @eiblsu(s ApeudgaflenBID, @ cpelfhmmen e Glaul e aiTeHen D
IpHBrEeT ST GeTeng. Bamal 298 K Eev gLl LOTBBMEIGGT QLGB0
Enthalpy of combustion of 1-butanol, CH;CH,CH,CH,OH (1) / = 2677 ki

Enthalpy of formation of carbon dioxide, CO> () =-393 kJ
Enthalpy of formation of water, H,O (1) =-285k¥
1-butano! @i Haan QeuriLiasTEHemD, CILCH,CH,CH,OH (1) ~=-2677 kJ
@iusi FIQLeF T Garamsd Garueasienmy, COz () =-393 kI
mflsit Gomesimed Gouliumisiranens, HaO )] =-285kJ

-« Write the equation to represent-the enthalpy of combustion of 1-butanol (1) .

1-butanol () @& oo CoILLIAETEHENHCEDL Ny BB SHm B HEnn
FLOGSLITL DL ST(HEHID.
« Calculate the enthalpy of formation of 1-butanol (1).
I-butanol (1) B&r CHTAME CAIILINETEHDDILI SERDHES.
(50 Marks)

Section — B (Answet at least 01 (one) of the following questions)
uad — B (Hawums alomssefed GoOnHSs eFBIHGamID oL Leibegs.)

03.

(a) A titration between 0.15 mol dm”> ammonium hydroxide (NH,OH) and 0.10mol dm”

HCl was carried out using a suitable indicator as described below.

0.15 mol dm” sRurafunh maseym s G (NHLOH) wipd 0.10 mol dm” HCI
spfuapmse S ulevner Buibing  QuuiburLneng  GUEmHSSHITEN St iy
(peirefeneoulad 1esenmiongy GlommTeamiiL gl

10




(b)

30.00 cm® HCl solution was kept in the titration flask and ammonium hydroxide was

added using a burette. Assuming dissociation constant of ammonium hydroxide is equal

to one at 25 °C and all the experiments were carried out at 25 °C, )

30.00 em® HCl seogaaorang Hbfin] @Gomauls seaibsliin G iselsi Sienaiufesr

o _gelu e oBuTelwb MBI G &myged GsFbmU LS. 25 °C @b

SBwrafliud metn st ger flos wrliell @erm s GTHGHAAT SIHHBLILL L G,

grnf@srmaear 25 °C @sd GopOsmeienini i i

i, Caleulate the pH of the HCI solution in the titration flask, before the addition of the
ammonium hydroxide.
SCwrafurd  moCIm s §  GopbslL  (peter,  Hundily B sl Tenisi
sreoiUl L HCl sogseds pH Senend searildas

ii. Calculate the pH of the solution in the titration flask, after the addition of 10.00 em’
of the ammonium hydroxide (NH4OH) solution. Is the solution in the titration flask
ig acidic or basic? Explain your answer briefly.
10.00 ¢m’ o@orelun msGu s Lrarg (NHOH) Bunbing gGamauiasit
Gajdatnl L Uee), GBomaigist o 6ien Hemyaeder pH Bmerds sanilbga.
HengFed Siflsoion? Emyer? o g el HEHHHNG aleTdHS.

iii. Calculate the volume of the ammonium hydroxide (NI4OH) solution required to
reach the equivalence point or endpoint.
&L en6or 1L aiTer] SIFUE0G] (1Pl eULIL|ETTaTREnLLY SEEnOOUSDG Bz emeuLiTant
oBuwrefine gscyn s’ G (NHsOsmraaisd sSamaemme &0l (5

iv. After reaching the equivalence point. Another 10.00 em’® of the ammonium
hydroxide (NH4OH) solution was added to the titration flask. Calculate the pH of
the solution in the titration flask. .
poayiEieiow  owlbs 5, Goodswrs  10.00 cm’  SGwreiub
e ost @ (NHOH)  gemg Bludity  @Baeusgs BTl LG
SHGUTE Blundin] @Heeaub@a sreRilitBD sogFaiar pH @eend sallobEs

v. Sketch a graph for the variation in pH of the mixture in the titration flask with
_volume of the ammonium hydroxide (NH,OH) solution added (titration curve).
Label the axis indicate pH on the y-axis and the volume of ammonium hydroxide
(NH,OH) solution added on the x-axis. Clearly mark the pH of the points (such as
starting, end and equivalence point; Calculate the pH at equivalence point is not
expected)
Gojshmini L. sSBurafund maGyniemsr G (NHLOH) smpselss semalsnel s,
Bunfing GEmauwigist sl seomeanuist pH G opum L KU B!
sl Ge (Buadiy amestul). y—oiEdfeven pH oreioyd, X—ofdlenst GoghariiL
SGoralun matrm es’ @ (NHOH) somysaisn sowesna) samjbd SiFadbname
GuufGs. pH Usichemen Gomellouns  @Hidbomapd. {egmbLiisied, (piga|lisia
wipmd  seseornsite®  Gurann  usefimen: Fofienso  Lsieflullsd  menperadien pH
BHETal SRLBal agUTFEEILL alsdme. )

(60 Marks)

A water sample contains SO5 ions. 50.0 cm’ of this solution to excess of a diluted
solution of BaCl, was added with stitring. The precipitate formed was washed with
water and dried in to solid. The mass of the precipitate was 0.651 g.

@F 7 wrdflurergs: SO5™  suueismer  CareGetang. Sosmyoeiar  50.0 cm’
@ BaCl, @& msuwimer sopssd CeIssiu’ G HeHEIIL G GiLiprLL .
sfpLgeurarg B mal@ GEealld, Seton  Guoiudd ey HepTs
2 aisaliul L g ofipugelsr Heafle) 0.651 g ay@.
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04.

(a)

(b)

(©)

(d)

(©)

i. Determine the concentration (mol dm™) of SO3~ ions in given water sample.
SO L B wrgfuled SO,” susisaiar Gafley (moldm™ Heb) mr@'?

ii. The solubility of Ag,SO; at 25 °C in water is 1.48 x 107 g dm™ Calculate the
solubility product.
25 °C @0 AmSO;s @ear Bfled sogdmer 1.48x 107 gdm GG, o583
Ganiufeneiied AgSO; B sopfpar CLmGEH®S Harilohd

(40 Marks)
Write a short note about
Uesteumenes uiy Spimiing eripgis
1. Accuracy / isoediund
ii. Random sampling / eigpiompmen  wwgsifierGin

(12 Marks)
What is chromophore?
G@ByrGFGLITT a1@imIe  6leien 7

(10 Marks)

Draw all the isomers of CsHg. Indicate the one with the longest Amax wavelength.

Cslly @6l Snands  FOLUGHLUBSDEMUD oS,  SiHFalgul SIGHEVBEMD  Amax
o i Wemd GUSH S GH. “
(18 Marks)

Consider the following X, Y and Z molecules
LTedTau(HID @ps\}&,&@&sm X, Y whph Z Senet &hEis.
CHs ~CH; ~ ghcno CHCHyO-CHs.  CHs-CHy~0~CH;~ CHy
1. Identify the number of signals in '"HNMR spectra in the followmg X, Y and 7

molecules.
X, Y wppd Z i@ apsodsagmetile THNMR Hmrensoulsd STenn ibalin@Gi
T BB clemiambmBemIl BQTD STeRS.

ii. Predict the intensity and splitting pattern multiplicity of each of the signals in above
X, Y and Z molecules
Gomgprin L X, Y whgh 72 sfu apeodoamimsi - @ellblamanlangih
memssaiar o ugp (Intensity), demauEn enp (Splitting pattern), wmhond
ussusmasliur®G  (Multiplicity) sifusiimyn gienlls.

(40 Marks)

250 cm’ of 0.2 mol dm™ oxalic acid solution was titrated against KMnO, solution in

acidic medium. 25.0 cm’ of KMnQ), solution was required for get the end point.

02 mol dm® glomeds sibevgHa 25.0 cm’ sueng, KMnQ, sSopsad dpsoons

sifiee s s (perefieneoules Bunfdstna Lg. wealistafeni snids KMnO,

Eenr 25.0 cm’ Bapsmaulll L&l

i, Write equations for the reaction taking place m this titration (Oxidation/Reduction)
@O e Guigl Bl QUpID SHTHESHDETRT  BSTSBFFADHUTHSMEN  H(Hb.
(@UABLHDID hmd FMPdhee0)
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ii. ‘Write the balanced chemical equation for the total reaction.
QUISs BTosHSHOTE FLsEFEIINLILL. QYT STHHFFDALT ML SH(HS
iii. Calculate the concentration of KMnGO4 solution.
KMnO,; aswgFeiar Qomenan Haoldgs
(20 Marks)

Section — C (Answer at least 01 (ene) of the following questions)
ugd = C (Vamumd alamsseisd GmUboa! @m@m@&@jw oftent Wisllb@m.)
05.
(@) Glyceraldehyde HOCH;CH(OH)CH(=0) is the simplest sugar found in nature having a
chiral carbon.
Hefgreogmsr ® (Glyceraldehyde) HOCHCH(OICH(=0) aaug Buipasuis
swifyhn smueens (Chiral Carbon) Quresi. @f aafu Ceisded DD
i. What is meant by chiral carbon?
FOFSFHN SO aELGITD sflanhgoug wirg?
ii. Draw the Fischer projections of D- and L-glyceraldehydes.
D- wimnd L-glyceraldehydes @maten Fischer projections g3 suen)s.
iii. What is meant by - and L notification in sugars?
Gasseomisaiiest D- wpmid L- il apsowns ellstRisiiuBeais wmg?
{25 Marks)

(b) Nucleic acids are macromolecules consisting of long, linear molecules.
Buidefdmeomiaet  eeLmar Ol  ApabIamime SGD.  Bensy  HEWIL  ODBID
GrHIT@T pevthInpumHmet 2_6itent SBLIHEGLD.

i) Whatis the monomer of nucleic acids?
By sl bstfeorimetien HUGHULID eTairer?
ii. Give three major components of the monomer you specified in b)i.
(b)i. @ BF GO L @EuGHUSHS apain UISTE sapBmen HHD.
iii. Give the number of hydrogen bonds between adenine and thymine in DNA
DNA @60, sigelles, Wwbmd mabie Ssy@wemusRat ufled smemiGD B T
L enemtlILimetiei eTemTemndhend wrgl? -

(25 Marks)

(¢) Water treatment is required to provide clean water for drinking purposes.

Gl  CHMmalbETSH GhEWTST  moy  eplis B SSHAEfibain@sed
Siaflunord&Img).

i. Identify the purpose of the following steps in water treatment.
By ssdsfiier tedeumd vgseler Gprabsnimensl EesD SRS,

e Aerating water by spraying it into the air

weny sappiso Qpefida, sTHEBHHD CFLIHDH
o charcoal filtration

SHEHUTRT cpaoid angdHne.
¢ Adding Chiorine

@Gammflen BFFsHged.

ii. Name two chemicals added to settle down suspended solids in water treatment.
7 ssdefesiia Guis  Gpammsd  Hoeulsd o sl Flaiomisme
Ligsusn WFGle Bafahaiuily B @U‘EHUJBMFE[EBEG)GW H{Hb.

(25 Marks)




(d) i. The following reaction scheme represents the synthesis of a pain killer, paracetamol.
Draw the structures A and B.
Usteumid  S155  QUITB(pEBILITRIS] asd  Pemyesl  @emmer Lyl Gomsle

o momdssos  WHRSsseIUGsEAdDs. A wopb B SydhieuBien
SU L DB GUa]s.

itk
OH oH . H
N |
@ O] - | M| e
NHy

B

CHaCOOCOCHS

(10 Marks)

ii, What are the different forms of cholesterol found in the human body?
welie 2 (afsh sHIepmLBLD GureoaroGyrshmelleln LISDEMBE QUQENMIBET stana?

(10 marks)

iii. Give a use of cholesterof in the human body.
wells 21 alsd Hrem LD GareoaoGyraliedt ¢xH LILIGILT 6Dl FH(HS.

(5 Marks)

06.

(a) Write down the systematic [UPAC names for the following carboxylic acids.
eteupid mrGuTSRels SINCORBEnHOTE (e BULITe HIPAC Ouuuifsenst 61(DHIS.

i. CHiCH;COH
ii. CHaCOH
iii. HOOCCOOH

(15 Marks)
(b} Give ONE use of the following compounds.
aeumh CoFencumeticnn LUIGILNEG Qeenn H(bHE.
1. CH;CHCOH
ii. CH:CO.H
iii. Methanol
(15 Marks)

(¢) Draw the structures for the reaction of formation of a diester by ethylene glycol
(HOCH,CH,OH) and acetic acd.
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(d)

a1 hledet BleneraGmme (HOCH,CH,OH) OHEID SIFMHIGH0601D
afuempismuiorer  STéssHd  Curg e _Geangl #aassis  (Diester)
S GO IS, ,

(30 Marks)

Write the chemical formulae of the fatty acids with the following shorthand notakions
and classify the fatty acids as unsaturated or saturated.
Haiaumld amssshms GOUIBsendoTa Oareplinlemaselsr Suamuer @HHrsHame
SIpEIE. SIHEGIL T  SeuBep  BIFbiw  opoud  fmburs  Qereprn ifeomIEET  srest
U SLILIGSH 515,
i. (14:0)
i. (18:1)w9
mi. (18:2)9,12
iv. (18:1)9

(40 Marks) -
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