Index No: For official use
Ques. | Marks
No.
THE OPEN UNIVERSITY OF SRI LANKA 1
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Answer ALL (04) questions.
8000 gEadED BBROr oeweie.
Use the space provided to write your answers to each question.
g i @8 B8udr cownsiy.
1. (a) You are pr0V1ded with an inorganic salt (X) containing the chloride of the following
cations Mg**, Ca®*, Fe™*.
Mg’ Ca®", Fe™ ma)coemé)@ TIOR8 i@ GRS EOHMWES (X) BVO ®E@ Gro.
(i) Briefly outline how you would carry out flame test on this sample? What is the expected

observation and inference? / c®® @)BLEED ©®ms B0 oSz A B DOSes ewesS ¢
@5 emIens BEHS WoOS®. @SOSy T 5 Sosen ©® SHPnn NS &?

(i) How would you separate the Fe* from Mg®* and Ca**? /@@ Fe’' exdiwes Mg” oo Ca™'

08 608 woses ewmes &7

(20 marks)

1




(b) You are given a mixture of aqueous solutions containing iodide and chloride ions. What is the

expected observation when /@38 oo BeRIOEE GweDE BRW LD @ FeHmus VDO
0om gl ©ow emd) i odu@ds Bt DE0 ey Bw o S3meEn cRIHO)

e?
(i) Itisallowed to react with dil HNO;followed by Silver Nitrate solutions. /e&g HNO,

oP® 830 a@Eedd O Sy DO HEWTRD eESOs EE.

(i) It is treated with chlorine water followed by the addition of CCl, /&Se@idesl €00 e@®® CCl,
O @O oBfm 890 oo™ EE.

( Give relevant chemical equations in each case./ &3 9 gOSD® Gem e OIS
o58® Gudg. ) (20 marks)

(c) (i) Write down the expression for solubility product of a sparingly soluble salt of the form AB, with

the aid of a balanced chemical equation. / AB, @18 ®¢, dwewrs )O3 EDIWD LOBH) QHDH®
BED) GG YD OIKS oBFDE ewme) O5Ts Bw eBOsm.

(i) If the solubility of a sparingly soluble compound of the form AB,is 5.0 x 10 mol dm?, calculate
its solubility product. /®e, Bwews OB eeecivws O AB, & £Oz3mOG 5.0 x 10% mol dm?,
28, O8 OB YHDGE DWH®D DOS.
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(i) What is the effect of addition of A** to the above equilibrium in (i))? Explain in  terms of the
changes (if any) with respect to solubility and solubility product of AB,. (assume same temperature
in all cases)/ oo (i) & CPYRPORD A” & wg 80 6 D& DEe® 0o ©d e? AB, &
SO5MOB o O3 NS cONCEHDE G (HednB) O eenER DOSS.

(O2® cBmsiorn Brgd gddd) 6em CondEnm Dosi®.)

(25 marks)

(d) A metal, M, was dissolved using an acid and converted to M**. A student added a reagent HX to a
solution of M** ions expecting the formation of a precipitate, MX(s) based on the equilibrium
reaction shown below. However, a precipitate was NOT observed. / M &®:5 egios adgos 06
€0He 80 M* Q00 o8 nde @E Genews HX oord aSmone M g8 EOIMBEDO Oty

0 MX(e®) o8 § godedon deeecdsy B coHm oRngum 55O eemnd WOeHO
8cd» DO gedo®) megn. Oems gOSeSownEs eMRAM.

M”(aq) + HX(ag) ~ *=  MX(s) + H'(aq)

(1) Write down the balanced reaction./ @ o58w@®® Bosl®.

(i) Explain why a precipitate was not formed, and outline how you would achieve
precipitation? /gouledent emEdPd oxfy coSsm. gdmedons ) WiB®
0OC®) WD ©oEn S8rdO ewedeld oe®msl wosse.

(25 marks)




(e)

A student prepares the “Sodium Carbonate Extract” in the usual manner with a salt of the form
MX;. Write down the relevant balanced equation for the reaction in the above process and identify
the composition of the residue and that of the filtrate. / MX; &8 & E®#® ewe) ‘eni®nd®
oReSd BEocnn’ Buedr uote 38 mesm EE 200 HOR® GE® GER DD
CosSn a0 BX gocEnend 6 CEOIEHS Grdn HESD) eess™. (10 marks)

The following procedure was carried out by a student to analyze the concentration of a given oxalic

acid solution. /& i VSeEs g8 DG OEEHE DD OEH) OHD OCHS OO
G5ODNG DO QE.
“To a 25.00 cm’ of oxalic acid solution 10 cm® of diluted sulfuric acid was added. The solution was

warmed until it was too hot to touch and titrated with 0.010 M KMnO, solution until a permanent
colour was obtained. The titration was repeated. A blank titration was performed”./ “®@wjoi@es
a8 eomed 25.00 cm’® DO wam 6dheds aden 10 m’ B Omy mom @E. OO OB
a5’ FERRD e O® OB cEMBOEWO O @O eeggnm 0.010M & KMnO, eOgnwes
o &850 bbby Seburinnes @ed® HNOL GEDENG DO EE. D GIRPIENR NOHm DOWLE
WO EE. 8 oeH ‘Qy’ ga@emcs e (blank titration) 8g oo @E.7

(i) Write the correct volume devices that should have been used to measure/ carryout the
underlined volumes or processes./] @3 @3 o e =3O ex FwE)PwS o
DS DEWD SOCE BB cowod Bosie. (06 marks)

(ii)  What was the colour change at the end point and how do you make sure that the colour
change is permanent? /g goesed dbgn Jebomn 0 &? O® b debwen (S50
RO B HHYOT DOOSIES 6WEs £7? (10 marks)



(i)

Why did he carry out a blank titration? /“gm" ga@esws 5300 ey @) €?

(06 marks)

(iv) How do you carry out the blank titration? /“" gay@escs Dosles) cmesd e?

(10 marks)

(v) Write down the balanced equation for the reaction taking place in the above titration. /oo

(vi)

(vii)

aoR@sxned € Bede oBB0d orm 1y oBmosnes Gose. (10 marks)

The above titration was carried out four times to obtain a precised end point. What can you
say about the first three results? /eDmds (précised) gefo gopene oGS Q@O ©CH)
0D YRS HWO DwE WO EE. QAL ST Gy EEBBE OGS B ®®
Homres 0 €? (10 marks)

The average end point obtained was 20.00 cm’. The blank titration end point was 0.20
3. Calculate the concentratlon of oxalic acid. /g®n ga@emed gsfo @w@asco@cs

@a)zs@zscs gose e@s 20.00 cm’ &, 88 go@vsed asfe erese 6@ 0.20 cm’ '3

eAF. VTERD GBreE ISBEID OING WO, (10 marks)



(viii) Do you agree with the following statement? Give reasons for your answer.
“By dissolving 0.4000 g of NaOH in 100.00 cm® of water 0.1000 M NaOH solution can be

prepared”. oD OCHS QMIOO 0O AD O €? el BEROD sy eFOssH.
“NaOH ©t® 0.4000 &5 ene® S 100.00 cm’ D Eeod @8@omen 01000 M § NaOH
©Oges oD ow.” (10 marks)

(ix) (a) Why cannot the concentration of acetic acid be determined by titrating with a standard
solution of ammonium hydroxide using an indicator? /ebeors odm DO gre@iHed .
2GeATols ofdm PIKs P gaPean H3e®sS giBds aleeld CISEIND GHIM)
On emmemim. & quid? (10 marks)

(b) Suggest a suitable titrant and an indicator to determine the concentration of acetic acid by a
titrimetric method. /80 &8ged oecmw GaDonwE BN EORD 6CH QR
GROEDEE ©) cHODrE erise DOsim. (06 marks)

(c) What can you say about the pH at the end point in the titration you are suggesting in (ix)
(b)? Give reasons for your answer. /@@ g&wm (ix) (b) ocsm exisen o ga@esmeds
gl EEesend® pH oK i PO P B0 =i €? Bed BEHOD @eéitsg £OS.

(12 marks)



IaYawiaTe
U/ ii{%

PART-A/ A - cm)O®
Three pure solid compounds are in separate containers labelled as A, B and C. A student is in need of
identifying these compounds by analyzing for the functional groups in them./@-@€@ ®® oeenie g
A, B @) C 8xens &8 m0® @ e 9o i 0. Humd el oce dSecCeme DB
eGP0 HoewI® B HEs @WISHPVD Gesernnd GOGBBd alo.

Student wants to test the samples for the presence of alcohol (-OH) group in them. Select the
solvent/s (out of the list given below) that cannot be used as solvents to dissolve the samples (Circle
them)./ ®® ecewivdeE ardemem@ (-OH) e gieg €18 =luw S53SRD Benwd GO®BE.
com & i EBdned ocms n®» OB/ O® el o HO® e eme) O
eMmiBerd 90 o eSosim.

Acetone, methanol, chloroform, ethanol, diethyl ether, 2,2,4-trimethylpentanol,

1-pentanol, dichloromethane

Give reasons for your answer in above (i)./ @2 oo (i) ocH &85 BENOD sy omesss.

Name a test that can be done to identify the presence of a carbonyl (-C=0) group in them./ g®®

©oeiOOE MeMNBE (-C=0) DG @Sl HEs OBRdD Beme B oSsemes =
DO,

What is your observation for the test you name in (iii) if compounds B and C contain carbonyl
(-C=0) groups?/ @@ meMNBE (-C=0) MFA® o DO le@dd B & C oecid 83moT
el »® @) ecy HlweEnw s £?

Tollen’s ‘Silver mirror’ test was performed on both the compounds B and C separately. Only C gave
positive results. / B &) C @eeri® 608 08 drewnsS edipsed ‘G midoss adm@od @ Do
@ C ooy Qoncidn oBHdEes 8.

What are the functional groups presentinB and C?/B &) C & g@ox) Sem3 gl e@me) &?



Vi.

Vii.

A is identified as benzoic acid (CsHsCOOH) as it answered for esterification reaction with ethanol
(C,HsOH). What is the observation you expect to make here?/ ®mesig(C;HsOH). ©@® &E03wOE
o580 Bgndt &8 BS A eSS g@@xm (CsHsCOOH) ® oo ods @E
REEEOBN O 5lsemen new &7

Write the esterification reaction between A and ethanol (C,HsOH) giving the structure of the ester
formed./ eteem OS0GeE Ox® Qu© £XOFSF A @& Ovemid (CHsOH). god Bed»

- 885030 oHTWD BW &osie.

(40 marks)
Part- B/B — eamde

A solid sample (10 g) contains D and E compounds in 7:3 ratio. Solubility of D and E compounds in
water at 90°C and 30°C are 10 g/100 mL and 1 g/100 mL respectively. Two recrystallizations are
carried out to purify this sample. Fill in the following table and find out the % purities of D at each
crystallization./ &so0) @mwem (10 g) D @ E oo ocesio 7:3 goomensS i) 0. D & E
& sEed £ zm® 90°C &) 30°C cEnsDrsd BE8edasS 10g/100 mL & 1g/100 mL ¢d. o®®
B0 Go@fd H0® Bfie el gub HOIBDWOLe Bg DO EE. oo & gl OYd
0Baben DO, O O gob SOTDDONRSBHE D & o056 6.QAMD ee)w® EHOsi.

Amounts of D and E/g
DaE gOw/@i® % recovery of D % purity of D
In crystals In mother e &l § D & % ©oQEmm®
283w B liquor/ ®§ D &%
OB HE
1% D= D=
crystallization
1 & &b | E= E=
503D OBNC
2nd D= D=
crystallization
2 O x| E= E=
SOIBDDO®D
(30 marks)

Give reasons briefly for the following steps taken during recrystallizing an impure sample of

naphthalene./ @e@fd onESoEs 0Boens b S8OIBOMe BSeBE sl @ con BrdO

0ED ol eSS eesie.
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a. A non-polar solvent was used to dissolve the sample./ &@sen En 8300 &5bSG DD
W) ®i55).

b. Solution was warmed with activated charcoal./ ©#w0 S@wmS DS ewe) MO oo
QE.

c. Preheated glassware were used for gravity filtration./ ©®#vew e=3e88 conad® we dedt
CoODOHm D DO @E.

(30 marks)

4. (I)(a) A studentprepared a

Working battery
galvanic cell by placing two rods A 4
of metals P and Q in aqueous Salt bridge
solutions of their respective Variable resistor
P(s) Q(s)

ions P* (aq) and Q** (aq),

and bringing the electrical 4 l .
contact between the two
solutions using a salt bridge. He P+(aq) Q3Jfaq)

measured the emf of the cell to
Galvanometer

be 1.17 V using a potentiometer
with the electrical connections

as shown in the figure./ Gesews P om Q &8 egie mot cems PT om Q goe gow IS1El)
0oImoE GO, 9 e oo Beps EPVSAMOL W eBuPE €, eme) SIS WIEOSD
cwiecd orm @8 0y O cnieend ezt cPSIMOG SO®eces MNoERs Oreec
cos®) gif oOt owd emd dma. 1.17 Va0 @s @F.

B

(i) Giving reasons identify the negative terminal of the cell. /eslty =508 c@® cmieewnd®
QAT GOO HDEMCEOSD DRSS, (20 marks)



(ii)  Write down the non-spontaneous cell reaction giving reasons. /&80w@-8¢0 emm®» emi®
o580 esly 5O Busle. (05 marks)

(i) What is the emf assigned to the cell reaction you have written in part (i) above? /gem (i) &
oS enie BT orH EE i B.m1R. OE®S wOSS.

(05 marks)

(iv) Giving reasons state the smallest possible value of the potential difference across the
potentiometer wire (i.e. across points A and B) created by the working battery in the above
experiment. /B3 @0de G ©lsenedt xo®m Do ®om ( A & B &)
g Do @ 90D gfmoed eMP N GOG e EBDO EEMS BOS.

(20 marks)

(1) (a) Name the safety symbols that should be present in the label of a bottle containing the following;/
OBD OEHS 08 gl DR @ ®I Howed seewm (safety symbols) &P OsIM.

(i) CONC H S04 ottt e s eseeee e eeas
(ii) AMMONIA ottt ae e e ene et e
(iii) ACBIONE et
(iv) Phenol e e
(v) NA2CO3 et s

(10 marks)

10
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(b)

What essential safety measures would you recommend to a student coming into

a Chemistry lab first time? /3 eegnmonts Bem ocPO0 il Sxe®id @m@@v
GOBOGs §oOreD 8Ed0 e@HDIID DR Hbedw wosiess €?

(10 marks)

(c) A student is carrying a volatile organic liquid for an experiment. What safety measures should the

student look into when working with volatile liquids? /e3oegnns oce Baedn O)SEBHP S

£OIeE e ©» EE EGEGR ©ecie Olems ed® & o9 Bad 0oEm ;MOsen 8md0
wBebe?

(10 marks)

(d) (i) What is meant by enthalpy of neutralization?/€)85m0#n OSiEBr cee Hessosies e ?

(10 marks)

(ii) Explain how you carry out the dilution of 0.1 M HCl to 0.01 M HCI? /0.1 M HCI, 0.01 M HCl @®0
DPDONE OB Bewosies emeie Sl GIER WOSSS.

(10 marks)

Copyrights Reserved

* %k %k %k ¥
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For official use SiL_6TemT:
eleotm erremae
&ev
1 BevmIend HMHDH LIEOHEM60SHBIPSLD
BuNema allehEhTeriiLLb ,
2 allehepremonel &mensGmM) 2014/2015 7
3 wLLD 3 - @UFiufioms | \
4 CHU 1121 - Gswsiapenm @ganm(\] . |
Qur&sLD (&Tevd: 2 — LENGHHUITeLBISET) Ndffsg:ona\ce
sTTsHems 18 mrer Grrw: 9.30 apu — 11.30 @pu

Ogeueuruis &penio, 2015

@euleun®  ellomalh@Gomer o2 g elmLEMET  IWSHUSNES —eUPEISILL GeieT
BLHmSL LWSTLIBSSIS.

1.

a) 2 I10&G, Mg2+, Ca** Fe** B BNDWTHENET (&CTarl (Hhsemends QoTemiL
SGamar 2 Uy (X) syuul (Heieg.
) @bs 20y wrdflulled aaummes GorHmensnul esisuTy BHLISHSENT erer
F(HBBLOND alufléa. 6T6BT 60T SI6UBIT VRIS GTHLD SIEDILDT 6IIBIHGTHLD
SIFTUTTSSILGEDG).

(20 yeirefssin)

b)  swemLl wopd GGyl owEElsT BrosmIFMms QBTEIIL  Hemel
QeI 2 105G STUUL (HeTeng). Nevtoumid Qeuipenmaefa@urg)

TATUTTHEUILGD NCUBHTENEIHET 61651607




i) mster mpsHfssdon  Gsism Qe  mBSHCIL  smIFQIL G
SToHs0mLU LU Gl

@aIQaTH FhHaTILSHDGL QUITHSSHOTE SRTFTLEN HTHBERIBMET H(bHb.

(20 ysirefeeir)

c) 1) swiuGHsLIulL  @rtwen  SrassHar o gelujrer  ABy  ete@ud
o _(meusnioliepleTen 3iflls0 SEDJUILD o (nfesr 601 Hmest

QupssSHDGTW CaTenaiemul 61(DGIS.

ii) AB; eiamitd o_peusnoinigeisn iflfled smyubd 2 L el HmySimet
5.0 x 102 mol dm™ aieflesr, igen smyHnar QUEBSSSHMS SEHNIIGS.

i) ugd (i) SevieTen  FOBlM6VH S A* @ Gaidens eier UTHimU
goUGSSID.  wIHDD  ged  BoUTST  smIFpar  WOHDLD  SFHDET
Qumssd srjures eluflés. (Qeaulipameoulsd LIHDD Bemev  6TEISH
BHSIS)



00018

(25 ysirefassir)

d) @f o Geurswiamg AVSSD SMISSIULH M*" opsLTHDILCLE. @
wrewteuest HX eigid HT&h@ GuTHemen M siwienend QETHL HMIFIHE
Gaiida &G  arlLiul(BeTem  FoHmeud sreassHaiuy MX(s) e@ib

efipLge| o _HAMGL 6160  ETHITUTTHSTE. DHEoMEd  DisueuTm) allpuge] gGHIb
SieuBTesNdSUILILaTE0MmEL.

M>(aq) + HX(aq) *5  MX(s) + H' (aq)
i) SFIUGSSIULL FOGUTL DL 61(0SIH.

i) efipugey get BaHTEIMETELEMED 616N G(HEHBLOTSH aluflés. elpuigey seueuTmI

QUELILLEOTD 6IILMS &H(HHSINE aluflsbs.

(25 yeneflae)

e) MX; euemas oy eamneflu Gsmguwd sruGapm  GfiS0sGELIemeT
supemiowimet  (pempuled @@  omemeue  Hwitfidgren.  GlopLig (WwemmHGHw
FTHEEIET  OgrLjuten  FHOSWS  FSUT(HSHMET  6TIDSHIS. SIHGIL 66T
BHUITHID aHTAUSHMBID DIDIDLILBEET S EOBIBHT6318.

(10 yeiefaseir)

2) sriulL  gLatelssfasmrssd @aar  Gefalmen  NUSDSTE  LDTEIGUET
@meuaTed Mesteumlomm @aufipenm GCopOsTeTemiuLLgi.
“25.00 cm’ @UaTeddslvsmss @aPing 10 cm® msren  Feouflesiieon

CoiaaIulLS. BEHEMIFONNIE MSWTL OBTLHSHBHS JleTe| Snlgul Qeulin



SImLLbaen] GLISEILLG T 0010 M KMnO, smjsered @G BIHSIHDD
QuDiLG  eueny  Awfdsiulig.  @pBuniiy  BmFQFLwWiLLLE. 86
Geugienowimen Blundiny GomGaTsiTeTiuLSi”.
) SpGsmgl L saieueTassT Si606eg CewpuTBHHET HmsH0TE DleTalL 60
QFwIuBHG LWETLGSSCaIEmTQUI SameeT6dh BHONBHMEN 61(LSHIH.
(06 yeefeer)

ii) weap yerefuled gouGd BowTHOL  eTeiTen? BowIHooTeaigE  BIbSyoraig]
eTetLeNS eleueurm 2 MIHILGSSHIeT?

(10 yeefismeir)
iil) @@® Geumiemiowiren BUNSITEDET 66T Si6uest Gom@sTemiLTes?
(06 yeiefaser)
iv) 87 eteiteumm @ Qeumismwowiren Bundisnu Gop@sTeel?
(10 yeefame)

v) GuwBe anpiul Gerter Bundindsd BmLOUMID STESSHDEG L FoUUuGSSUIULL
FLOGTLTL 6L 61(L0SH1%H
(10 yeefaeir)



- vi) fs dmssorer @OH0 ysTeflapwil QupusHeETe GCuhampdu Bunbiiuresig
BISIGWmD QFWulUlLS. (PSHED LI (pesemeniLm) 2 _LDIDT6D  6TeuT6nt
FaD(PIGU|LD.

(10 yenefameir)

vil) egnafl (pigeyliysited 20.00 cm3a|,@Lb. Geumienowimen BHundindest (wigeyijeier
0.20 cm’ aieflen QL aTeddsWnsHa Cafmeids &6l e s.

(10 yeefaei)

viii) 19eiteu(HLD Fa DML 60T 3] o audeniym? 2 _10g) elem1_dab T 6ot
STCIIBIGEENENSH  H(HSb. ‘
““0.4000g NaOH @ewenr 100.00cm’ fled semyiuger apeotb 0.1000M NaOH
BMIFEO HUWITHBH60MD? ‘
(10 yerefaseir)

ix) a) @F &milg @eisslmeouled, Bluno SiGorefwd mEGIT sl (h HmyFedlanTed
BuAiuSeET cpeold gail eniisslend smyse gealar Qamens el
pigurg?

(10 yerefiser)



b) Pwdiyupenp  peold  SEDHMEEISns SmIFsd QaIblmas SHMNaUSDHEGL
QUTHSSWT @6 BWOLIY USTTESSMSWD @ STLQUImETUD SHHS.
(06 yerefaserr)

) ugd (ix)b @ BBF GOIILL Bundindsd pyeyinjstefuler pH umpl B
wngl Fampuid? 2 1og alenLSHTR STTEIBIHMNS HHS.
(12 yereflser)

3)  ugHA

apeim Grw Hewio CoTemeuser saissel A, B, C een QuuifiLiul L Ga&merssvaiseted
SyUul_Getenest.  Seupmlevieion  QHTOOUTLH snl LBIHM6ET  UGSHSDUSE  (peod  BF
Bayeneusenen @ed Hmew Ceuewriguws GHemeu @ LOTEIUMISE 2 6m1(H.

) wreweuent  @wrdflsafevsien oimsCsred  (-OH) amliLsdneg GCondlss
GouemiBo. @b wrHfsmen SMIHHI UWRTUBGSS (WQUITEH  HENTLILITE/SHemen
(Bapeiten i Louememuledphs) CFfleybsuis. (upmamensd &Hol el LidGsS.)
215mCores, GugGared, &Gamm@rmGumd, emBaimed, FTMBUTD FHT, 2,2,4-
trimethylpentanol, 1-pentanol, #j@&CenmGyr@oGsest

i) Guopuy (1) @60 2 105 lMLEEHTEN SHTTMIEIHENENSH SH(HH.




iii) olupdlet @@ stumeansd  (-C=0) sl GoUusmens  STLHASDE

Qeuiwappujorer @ Corsamaramwll GuWIFGS.

iv) Gasyemeusmeit Buyd Cwyid smuenensd (>C=0) galLgdmen GaTewig®ha@Lomuier
ugd (B0 BF QuwiliL Cansemeaiuiest Sieusbmend wing|?

v) Qzmevsdilen  ‘Qeuateflwmg”  Garsmenwneng B, Cég  sealls sl
GumGasmsremiu’ Lg. C wl Gy eoloiweiss B, C ulsd 2 eten Gzmbpur G

Fal_LBIS6T wWmeneu?

vi) eigBammaual (CHsOH) o L6l siasaImossd sréashdnG ol welsssne
A wreng QueGsmuls oudeod (CeHsCOOH) eten @enmismentiuGEmaI.
ViA &G asbamaus@l GamLulonear aSHSSITEeS SToHadhHar  alememeuran

61EHSHSHN BLL MDD  6UEDTH.

(40 yeefeseiT)

3) usd B

i) @m Hevowrdfl (10g) opeig Gxjensusst D, E ulemen 7 : 3 eiqim aldlgggle
Qamewi(peiteng. 90 °C uﬁl@_ﬁb 30 °Culeuid Gafemeusst D, E ulesr sengdhmen
wemmGuwr 10 g/100 ml, 1 g/100ml @60 op@w. RECFTmouBMeT HTUISTHSHMUSHES

Bm et uslmsrssmEIBaT GomOsTsmeriulLer.  Ueaaumn DL 6UeHeenUIL



uisHOswugL a1 @auGeur uefimisTSEED D ular grumwuler % @mé

BTG B.
D @engib E @engid ieneymer /g | WelleiGSHSULLL | D ufleir
; — — D % gruisnw %
uefmisled BTSN T6UHH 60
16ug) = =
u6fBISTHH60 = E=
26U D= D=
LeMBISTHBH60
E= E=
(30 yeireMeserr)
i) gruewwnp BUSSeE wrHfulsr WeTusimeTésssSHNEG GombaTeTemGealsmrigu
Nelteu@pld LIQ&HL HTEN SHTJEMIBIHENET H(HHBLOTEHD H(HH.
a. Gumug wrHflemend SmIoHs (LPENTEUDD SMFUUTET LUWETLGSSUILLLHI.
b. geuliulL WIHEFULST HMIFD (@ LTHBUULLG].

c. myldlesrmeomest AUIQ SHH6060 GLIGBUULL SHEOIT6UNTIQ 9_LIB[J6I0IEIH 6N
UWSTUGSHSLILIL L 60T.



I

(30 yeeflse)

Working battery
a. 2 Geursmseln P ) A

Salt bridge \
@engid Q Gengid _ Variable yesistor
CaTebmmaT  Sieummei P(s) Q(s) h
SOOI HMFFEOHEI !_ -
P (aq), Q" (aq)s@ei —T
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) Galvanometer
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Answer ALL (04) questions.

Use the space provided to write your answers to each question.

1. (a) You are provided with an inorganic salt (X) containing the chloride of the following
cations Mg?*, Ca?', Fe*".

(i) Briefly outline how you would carry out flame test on this sample? What is the
expected observation and inference?

(20 marks)



(b) You are given a mixture of aqueous solutions containing iodide and chloride ions.
What is the expected observation when
(1) Itis allowed to react with dil HNOj3 followed by Silver Nitrate solutions.

Give relevant chemical equations in each case.
(20 marks)

(c) (1) Write down the expression for solubility product of a sparingly soluble salt of the
form AxBy with the aid of a balanced chemical equation.

(11) If the solubility of a sparingly soluble compound of the form AB; is
5.0 x 10 mol dm™, calculate its solubility product.

(iil) What is the effect of addition of A** to the above equilibrium in (ii)? Explain in
terms of the changes (if any) with respect to solubility and solubility product of
ABj. (assume same temperature in all cases)

(25 marks) -



000

(d) A metal, M, was dissolved using an acid and converted to M?*. A student added a
reagent HX to a solution of M?* ions expecting the formation of a precipitate, MX(s)
based on the equilibrium reaction shown below. However, a precipitate was NOT
observed.

M¥(aq) + HX(ag) %5  MX(s) + H' (aq)

(i) Write down the balanced reaction.

(it) Explain why a precipitate was not formed, and outline how you would achieve
precipitation?

(25 marks)

(e) A student prepares the “Sodium Carbonate Extract” in the usual manner with a
salt of the form MX3. Write down the relevant balanced equation for the
reaction in the above process and identify the composition of the residue and
that of the filtrate.

(10 marks)

2. The following procedure was carried out by a student to analyze the concentration of
a given oxalic acid solution.

“To a 25.00 cm? of oxalic acid solution 10 cm? of diluted sulfuric acid was added. The
solution was warmed until it was too hot to touch and titrated with 0.010 M KMnO4
solution until a permanent colour was obtained. The titration was repeated. A blank
titration was performed”.

(1)  Write the correct volume devices that should have been used to measure/
carryout the underlined volumes or processes. (06 marks)



(i) What was the colour change at the end point and how do you make sure that the

colour change is permanent? (10 marks)
(ili) Why did he carry out a blank titration? (06 marks)
(iv) How do you carry out the blank titration? (10 marks)

(v)  Write down the balanced equation for the reaction taking place in the above
titration. _ (10 marks)

(vi) The above titration was carried out four times to obtain a precised end point.
What can you say about the first three results? (10 marks)

(vii) The average end point obtained was 20.00 cm®. The blank titration end point
was 0.20 cm?®. Calculate the concentration of oxalic acid. (10 marks)



(viii) Do you agree with the following statement? Give reasons for your answer.
“By dissolving 0.4000 g of NaOH in 100.00 cm? of water 0.1000 M NaOH
solution can be prepared”. (10 marks)

(ix) (a) Why cannot the concentration of acetic acid be determined by titrating with a
standard solution of ammonium hydroxide using an indicator? (10 marks)

(b) Suggest a suitable titrant and an indicator to determine the concentration of
acetic acid by a titrimetric method.

(06 marks)

(c) What can you say about the pH at the end point in the titration you are
suggesting in (ix) (b)? Give reasons for your answer. (12 marks)

3. Part A

Three pure solid compounds are in separate containers labelled as A, B and C. A student is in
need of identifying these compounds by analyzing for the functional groups in them.

i.  Student wants to test the samples for the presence of alcohol (-OH) group in them.
Select the solvent/s (out of the list given below) that cannot be used as solvents to
dissolve the samples (Circle them).

Acetone, methanol, chloroform, ethanol, diethyl ether, 2,2 4-trimethylpentanol;
1-pentanol, dichloromethane



ii.

1il.

1v.

Vi.

Vil.

Give reasons for your answer in above (i).

them.

What is your observation for the test you name in (iii) if compounds B and C contain
carbonyl (-C=0) groups?

Tollen’s ‘Silver mirror’ test was performed on both the compounds B and C
separately. Only C gave positive results.
What are the functional groups present in B and C?

A is identified as benzoic acid (CsHsCOOH) as it answered for esterification reaction
with ethanol (C;HsOH). What is the observation you expect to make here?

Write the esterification reaction between A and ethanol (C;HsOH) giving the structure
of the ester formed.

(40 marks)




PartB

i. A solid sample (10 g) contains D and E compounds in 7:3 ratio. Solubility of D and E
compounds in water at 90°C and 30°C are 10 g/100 mL and 1 g/100 mL respectively.
Two recrystallizations are carried out to purify this sample. Fill in the following table
and find out the % purities of D at each crystallization.

Amounts of D and E/g
In crystals In mother % recovery of D % purity of D
liquor
1%t D= =
crystallization
E= =
2" D= D=
crystallization
E= =
(30 marks)
ii. Give reasons briefly for the following steps taken during recrystallizing an impure

sample of naphthalene.
a. A non-polar solvent was used to dissolve the sample.

c. Preheated glassware were used for gravity filtration.



4. (D (a) A student prepared a
galvanic cell by placing
two rods of metals P and
Q in aqueous solutions of
their respective ions
P*(aq) and Q** (aq),
and bringing the electrical
contact between the two
solutions using a salt
bridge. He measured the
emf of the cell to be 1.17
V using a potentiometer &
with the electrical connections as shown in the figure.

Working battery
A \

Variable \resistor

Galvanometer

(1)  Giving reasons identify the negative terminal of the cell. (20 marks)

(0S marks)

(iv) Giving reasons state the smallest possible value of the potential difference across
the potentiometer wire (i.e. across points A and B) created by the working
battery in the above experiment. (20 marks)



(I) (a) Name the safety symbols that should be present in the label of a bottle containing the

following; _
(1) Conc HaSOu ...
(1) AMMONIA ..ottt
(l)  ACEIONE oiiieii i
(iv)  Phenol
(V) NazCOs i

(10 marks)

(b) What essential safety measures would you recommend to a student coming into
a Chemistry lab first time? (10 marks)

(¢) A student is carrying a volatile organic liquid for an experiment. What safety measures
should the student look into when working with volatile liquids?

(10 marks)
(d) (i) What is meant by enthalpy of neutralization? (10 marks) -
(i1) Explain how you carry out the dilution of 0.1 M HCI to 0.01 M HCI?
(10 marks)



