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cMuU1121 - PRACTICAL CHEM!S;!'RY o .
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Answer ALL (04) questions.
e Answer in ONLY one medium. Use ONLY the space provided to do so.

e Moubile phones and any other electronic cquipment [other than a non-
programmable calculator] are proh;b:ted switch off and leave them out.

gisbson  (04) elamsasEndbad allenltiefsms.

e om Gwrfuls wisHnd alwLwsiss. sisnHosa aupmEiLlL Gt Gl
wnsHHgw il weihs

¢ QFwEEINUGESSILLTE SewiluTaIEaMsar (non- programmable electronlc
calculator) unausnen SBIDHSEHILIBLID.

e U snFulelr Bungy Meuldss GHTeneoGud wHmD Eeoddlreiusd
2_UGTEEIGENET UTeueneib@ SIInSuisime. SieNDomp Sienanhst
U HSTILIen Gl &a6  snsusb HeyL.
1 (a) Write down the formula of / &&S1Hms a1 1pHis.

(i) Ammonium Molybdate .

(ii) Borax

O ——— — s (i) - -

{12 marks)

(b) A student catrying out quelitative analysis preparesthe sodium carbonate extract and
carries out the tests for anions in the usual manner after adding some dil HCL
Even though no sulphate ions were present in the sample, a white precipitate was
observed. Give a possible reason for this observation.




o

LeRUBILEGL] Garssmen  GmOsTsTenn G heveus G GFrgLID STLGHmI
Uiflsbs@uemu  Cuitsran® - Al msrar  HCL Gritgs  Mafien,  euipemLDLLITET
(penpiullsd SIS BT BarHenenasmen GlomEETaTE B,

i Sfluled  FO6LGBEG SIS  HIETILLTSEUTEID,  Geusiiansm SRIPLIY®Y|  gpadim)
SiUSTRAGEIILH. @6l SiubTeuhHneG FmaicTen BIaiD I FH{HE.

..............................................................................................................

{12 marks)

(€) (i) Equal amouints of NH,Cl followed by NHOH arc added in identifying the

cations as their hydroxides in group three [under group separation technique for

cations]. What is the reason for adding NI C1? S '

gl LIb apeiiiicdl SHpsismen OeBElar mEsErT eEl BEeTG - - :

(BDpWETEEbdsTer sal Ll Uiy (pepeouller Sp) SepLmesns HIGHTLISI60

#1o sjesileoter NHiCl @enens Goniips NHiOH Cridsiiul Lg. NILCI

Gaiuugel CETHSWD  Grein? ‘

..............................................................................................

..............................................................................................

(ii) Reaction between an acidified Ferrous solution and Hydrogen Sulphide
was expected to give a black precipitate of FeS. However, the black
precipitate was not observed. Based on a balanced equation, comment on this
observation :

SIOOILBSSILLL. QLTs SHorsaubGld mEraa FoamUl Goagh GleLulsoTar
BréaEb @6 smiy ofpugey FeS Gead smb sen SIITLITT &S UL L.
sreusurmmilaitt, i s@Ily efipige] SEuGHTaRGESIUL slsbamsy.
FWHUBSSLULL. F06 T el gt uled Hled SlsuBHTeallient olordHgm,

.....................................................................................................

.................................................................................................




iii) You are provided with an inorganic salt (X) containing the chloride of the followin
P g
cations Sr*, AP*. With thd aid of chemical test/s, state how would you dlstmgmsh
betWPen the two cations.

Uleiramb &:Qnmu.mm&srr Sr¥, AP Bt &Ceneny L Gomend Qi @ SI@Fm
2 {1y {X) o tohehs g;ﬂUUL@Eﬂsn & @uamiiss CFraman/sails LQ)&%U_]LE{TI BT
sieHeuTm BMH SMMULIEHISGHEneTILD ("ang,tu@g)guew‘?

................................................................................................................
................................................................................................................

...................................................................

{36 marks)

(d) (1) “Chlorine water” test indicated the presenee of Jedide ions. :
~Write down the expected observation. corresponclmg to the above statement and the

~relevant balanced chemical equation -
“o@emmiish BF” CerSemanunsig ol ( slweisalid yFdamsms @ildhaib
ST QWAL GBulg FDIELE OBILILN L a@TUTTESILIGD DieuSTrSenSUD
Gurgpdhoonen  FHGIFLIS @g&rﬂuaﬂ FIDEITLHTL 60U SH(H. i

............................................................................................................

“(ii)" T the test for halide ions, yoﬁ are asked to add dilute Nltnc ‘eic_:id,”'\fvarm. and then
add Silver nitrate. Why do you add Nitric acid?
Femeol{  SleiEEnbETan  BaThenaicy g,&)mﬂ wBHAfBES0D  CFTHE!

@enehLndal e Cevsiisd enbSHCIHm CoTaiony) (SeﬁusuuL{Bsﬂaﬁrr DL
Grig hihafleslson @HNES&‘:LIIJ@&Q[B@J?

..............................................................................................
..............................................................................................

{28 marks)

(e) Write down the expression for solubility product for calcium oxalate with the aid of a
balanced ch_emicaf equation. )
Suppose the solubility product of calcium oxaiate is 2.5 x 107 mol* dm®, determine
the concentration of calciwm ions in a saturated solution




S
=
I

FOILGHS  Fosum el o _gmellujier - Hedduud LIBopnilell  senyimsd
GlLighEESHSBET GaualluT gaes a1upsHIS.

we0Awh gUaGeoflell wenyaimer Gumdsd 2.5 x 107 mol* dm® syular, siseh
BIFbUD SmpFallsd Heddilnd SImTHaRe LiFlafleneids @inrealdgs

.........................................................................................................

(12 marks)

2 .(a) A student wanted to find the concentration of the weak acid A in the

laboratory. He decided to carry out a titration of A with the base R, Before the .
titration, he prepared a standard solution of B by weighing the required
amount and dissolving it in the required amount of distilled water.

@b wremsie Ghoshenslooh A ullsr Gepfleflenar oL 68 sy
slgoudiprst. oo apsod B wj e A ulemar Jundéas Sioreaissme.
BBILer  (psiiigns, Soeneuwnrer oferisy B ullsmen BDIHEHB &SI
Comonimer simey &S aighs B sorss B uls o Hui’
HBWIFNeVSH ST SHaTa,

State two important properties that R should have for the titration to be
successful, : ' L

Gopulg Bundiy Geubisyons Senoashe B .G]&rrsumg@$as Ceusmmigiu
(pSBILILONET LSS GTaiipsnaish HH. .

...........................................................................................
...........................................................................................

...........................................................................................

. - , (10 marks)
(i)  List down the essential equipment and glassware necessary {o prepare
the standard solution of B.
Bluie seofesd B ulenerd; sumfesss Csepeuirer SiSHWITsugL
2_LIJeIBISEn6ILLD Seileminigll QUTghl &msmyb L Qu1eHe.

I B T T 1T A N

.................................................................................................

(10 marks)

o




(iii)

LR RN

...............

...............

...............

sass e raa i baa

(iv)

He measured ten millilitres of A using a measuring cylinder to a beaker
and added two drops of phenolphthalein to it. Then he titrated it with
the standard solution B. He noted down the end point when the colour
of the solution turned dark pink. y

Identify three errors from the above steps he carried out and state how
“each error can be corrected. ' S

awer A ullen usa 0esleSimilenal SeTaFTgeWI LWsTLBhS abos!
(psmanutell B, Bmpasfias (ICmTimelsmenid HHBEN Baidhmmedt. lew
Seusl Bluind  Smiged B oo Lal  pudssne. s FellaT B
ayiponen Ghosraaiiung wrpibGuIg! (Wigsiils Lsiieleniis GHBIHST6H.
omia  Cunsrtanl @bl  UpsHeleldha AP - HOIDIEEHET
BmBisaiB, Senal gelblaiTamlenciLid eeisuTm HHHSHNNMD  eTaIR|LD
R e

.........................................................................................

...........................................................................................

J e e R T RN PR R LN E R RS IR U I

........................................................................................

........................................................................................

(09 marks)

On repeating the titration five times in the cotrect way, he obtained the
following results {in millilitres).
twenty five, twenty five point five, twenty four point five, twenty five
point two, twenty four point four.
Guopuy Mudinfener SmoHsorsr pempuied e QEFiH 1NeTauqHLD
apigeyssman’t Gubmirsst. (1Blsbeledmien)
BHUSMSHE, BDOUSHIHE HED  @be, BOUSH BISG  HED
bsl, BEUSDSHE HID SISl BOUSEH BISEG HFID HISE.

O Why did he repeat the fitration five times? ‘
aohsrs Hoin e mbhal Hleales Comblarewi_mei?

........................................................................................

...........................................................................................

R L e R R R R R R R R LA R R IR

(05 marks)
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(II)  Identify the results he considered out of the five results. Tabulate only the .
selected results and calculate the average end point reading,

Bb&HI (pweissiled Dieust HmEW (pyelaer BamrimTsis. Ozl
GEuinuin’ L. (pesened ol Hib SILL suememiLBhE Fyrafl (pigeuls
usitefl eurdliflement  semldh@s.

..................................................................................................
..................................................................................................
...................................................................................................

.................................................................................................

(10 maxzks)

(IIl)  On calculating the concentration of the solution A, it was found to be
0.1500 M. Calculate the concentration of the prepared solution of B, The
stoichiometry of A:B is 1:2. oo
smFFes A ular GFnelleng sefllnieo, @z 0.1500M s Omsss
SIS G Ui sompas B uler Gufimeds samises.
A:B uWfesr 19Fomemd 1:2 :

.................................................................................................
..................................................................................................
...................................................................................................

T

(10 marks)

(b) To determine the concentration of the ion X*in a solution, a student carried
out an iodometric titration using the method given below. _
“To 220.0 mL of solution X*solution, add 10 mL of the KI solution. After 10
minutes, titrate the liberated iodine with 0.01 M Y?* solution using starch as
the indicator.”

b  sorsaiesier XV suiefer Geplolowarns gioralidas m  oremeue
BB spiulL apenmenull] UUSIUBSS  oiugeiionsr g
GO TemT_iTsi.
- “200mL X' @eir sorseibe, 10 mL KI Ger wengFaneos Cris@ms. 10
Bl misefen e, Geuafol fur L oungsner 0.01 M Y sepyoau ar
WIELTHOETS  SILIQWITS UeTLIFEHS BunisEs,”

X+ e > X3




(i)  Write the two half cell reactions and hence, the balanced equatmn for
the reaction between K1 and X**.

K wppib XM b Bet-uleorar oiengds asmag),@ﬁaaaaraleﬁﬁmsﬂmw
FlLGHHW ELDGOTUHLLQGISJGGTU_]LD HHB.

..................................................................................................
...................................................................................................

................................................................................................

(10 marks)

(ii State two important practices that the student should have followed to
minimize loss of liberated iodine from the flask.

@{B@)snu_ﬂa%@;r;@ aNBallbsiuBD oieshs . Gplemiis @anmaaaa
 LDTGAGUGH ums&ru@_&,ﬂuj@&,&,&ah@m am (y:J&saﬂu_! [BEDI_(LPEDIEE0ETTE
B0

T S T N R R AR R R LA
...................................................................................................

................................................................................................

, (10 marks)
(iiiy ~ When should the student have added the. starch? Why?

wremes WIIGLT@ssT sBLTgl CaisamesCauaiiBib? e’

.................................................................................................
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(tv)  The end point obtained for the above titration was 20.00 mL. Calculate
the concentration of X** solution. (stoichiometry between In: Y*" is 1:1)
Copefids BudnIBes  Qupiu L (peiystel  20.00 ml., X

sl Qemislmad safsee. [T Y3 e Bewrsnbd 1:1]

................................................................................................

(16 marks)

Answer both Parts A and B. uGSsa A, B @remngiatd el iushligs.

Part A
A student suggested an unknown compound in a jar to be either A or B.

UGS A
S LDMeITeNH, &mgGiumaTeisierr 26 Depbsflurg Crimeamu A owisg
B siewr 19@yfidsgmei. |

He dissolved the compound in methanol. Using small amounts of this solution
the following three tests were done, - '

oelal 215 Coiemaumil GlogCamelsd menrdmis. S SBanaFevlsst Fnfhis
UGSBemens LLGTLGES Aesteugpid ey CaTHmsTHeT HEIPSHHILLL o,

(1) Write down the inference for each observation.

eelillonnh sieusTailiiLsh @ me SIFOTNH S 6T(1DEI%.

No, | Test Gargane Observation eysugmenid Inference sigpnoreme
Bso : ,
1 Brz in CH>Cl; was Brown color of Bry

added. solution was decolorized.

CHCL @guisirsn B B amrsedsi sila
Gl bl L .

Bl Hridhg.
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Brady’s reagent was | An orange colored

added. ‘ precipitate was formed,
Uriguflesr .
GrrpeaGurmst | EO Qathoghe spim

afipLige] Bamemig.
Baid sl L Sl

Fehling’s reagent was | A red-brown precipitate

added and warmed. was not formed.
L Tesimablstr e Haliy-sil B
Cargmenan GBS altpuge) Cameimellsdenso
Borsmiin B -
@l ThsLLLL S
(i1} What would be your observation if you add too much Brz in CH2Cly in
Test No. 17

CarmHement Gev 1 @6‘0 CH2C12 @ ;lesﬂ Br? Lﬁlso)ef.turras G&W&B&BUULLHG\J
2 1o&H SIUSAILD m@smr&, @mbHn?

.....................................................................................

(iii) Name the chemical present in Brady’s reagent.
Lmigufedr (Sgng,ammu@urr@mﬂm o_giten  @IFmUIeHIL @urr@aﬂsmsmu
QUUWITBS.

....................................................................................................................

(iv) Iden‘ufy the unknown compound in the ] jat.

gmuﬂ@]@nm QJ@UJLILH_[TE @&rrsmsnuj}@)em @mm&nem&a

........................................................................................

(v)  Draw the structure of the product formed in

Test No. 1.
Curmemen @sv ] @6\) (‘Sg)rrforﬂm
siienenGLE T HILenIISHLI GU6N) &,




S
00128
(vi) ~ Name an alternative test for Test No. 3.
Crrpemer @eo 3 @bene @ THE ‘ug“}@&rrg,amsmsmmu QUGS

T T T

............................................................................

{vii) Name another iest to confirm the identity of ihe unknown ‘compound.
SifLULTE Caiameanuls @emmisrsmenssmiy 2_MIAIUB GG EmMIQ
Qefiblenn  LfGsTHemenenl GUWLIF[GS.

........................................................................................

R e

(viii} What do you expect io observe in the test you named in {(vi)?
Bed B Guwr @@l L. Corsmenaiuiis i SIGITLITT @D - SleusreomnDd
- aTsiTen? .
(50 marks)
Part B

A solid contaminated with a small quantity of a yeﬂow colored impurity was
purified by recrystallization using ethanol as a solvent. A small amount of
activated charcoal was added to the solution before heating,

Lea B
Finfwiene] wEhesTHm wreniGUTGsamss wrsUGHSIU 1 - Qb * SawToL
a1HBanrensy  SenyliLimemasl W@ G 1Seusimisrassiiug §
HIUISTESGULILLFI. HEDIFMCO Gyl [ (LPSS SIGMEG FAMissTe) qeulin
logsafl Goidaliul g
(i) Why cannot you use the Bunsen flame as a source of heat here?

@me BT udiFa FEUTEMEVEHIL GOUILI(PHEITH  GJsil LWISTLIB S SHpoL g7

....................................................................................

..................................................................................




(if)

(iif)

(iv) .

%

What is the purpose of adding activated charcoal?
geulill L. wegdsflenws GaFiingss Cmmobstd eraien?

P R I R R R R AR

..................................................................................

Give two steps that can be taken to make hot filtration more efficient.
QBN GRSl L 6B60 (ELD@;]LD afﬂemamg;@gpsmrrasaa ﬂ@&.&&&ﬁ&hmm @@

U BENONS . BHE: -

...............................................................................

..............................................................................

Give a possible reason for no crystal formation even after coohng the

‘ :SOhlthIl in-an ice bath, -

&M FENEL usaﬂg;(agsrruguj\m) D SIS @aﬂrrmﬁlg,g; Lﬂﬁmuw uaﬂ{m@ 7
o _MHEUTETSHSNETE FIHSWLTE @M STIEIGHMNSSH HHb.

....................................................................................

...................................................................................

Explain why the following actions are not suitable.
eiieumd Goulshmat g6l QUIGSSWDHDEN 6161 6T 5.

o Pure crystals were washed with a sinall amount of hot ethanol.
gmu Uslitigas Hfisens] GLIa sihGamellaamed supsuliLlL 6.

....................................................................................
....................................................................................

.....................................................................................

s Pure crystals were dried in the oven.
HTW LelBigssT HemsoBliled 9_evf &Il e

....................................................................................

..................................................................................

.....................................................................................

(50 marks)
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4. (a) At 25°C a student prepared a galvanic cell by placing a cobalt wire in a
Co*" (aq) solution and a nickel wire in a Ni%* (aq) solution, and bringing the

electrical contact between the two solutions using a salt bridge. He tried, but
failed to measure the emf of this celi using a potentiometer with the electrical
connections as shown in the figure, Tn this setup, the galvanometer deflection
was in the same direction wherever the point C was on the variable resistor.
Then, she made a change in the electrical connections and accurately
measured the emf of the cell to be 0.20 V. During the experiment, the

potential difference across the terminals of the working battery was found to
e 1.00 V. [Assume that there were NO faulty equipment in this experiment.]

25°C ulivd  gpay Lo ool Guir Banuimng  wib oo Co’" {aq) H@FGID, HH
Bamst &bufienes Nit* (aq) HWMIFAIID MBS, @M 2 L1t UTeodHSsnaL]
nuSuBss G SefFeisafin Qb BleirGmm oL g iBh® e
weveuefles Buhmes HWTHSHSIE. - Seus &SGip LGS0 SILIguIsImm, o
-Olgpgponaien Wi SnarliLsEsL s GUSTLBHE, B GeodHSlar 1. .of
2 oSS (pusiny Sombmret. Ssususmiolilsd, ormD HEOL.  10HI6T6T L6t
C amgeaentsr. =65 Hosulss seoaulsmorafulss oleomsd SIDIDHH S
Usiienit  owevesr wler Eenomiiisemied  spap DTHBEHDS gHUBSES BmoHsors
SeMBHCLTH, - BevSHHeT 1.3, 020Vys SleTa B LG,
LfiCerpamenuleaCurgl, Guinigh  seoHas (50[96)5][.[5185@53@ & LGS TG0l
SeHSHCaumuTE  1.00 Vs Smpdsd SremiluI_Gl.  [@fiGangmenemuiso
2_HEBTe ei(phEel aged Esvameobilen siBGHS CEmTsiim.]

Working battery '
[ A
=< Salt bridge
% Ni(g) Cols)
S T H ----
+
.
24 2+
Tl NI (aq) Co™ (aq)
Variable registor Galther
B \&J
(i) What change in electrical connections has the student made?

tOlsET - Bemewilil Barflsd IGIAISHE 61D IDTBMBILENET LB SHEI eiTermedr?

.........................................................................................
............................................................................................

12




(it)

.........

.........

---------

W

* Giving reasons identify the positive terminal of the cell.
{BITUGEUTE:JEBG‘IT HlbBl HEOG NG (Bgrgfr (plgailt.gen g, @aﬁrﬂearrsmas

.....................................................................................
R A T R I I R R R R N R A

....................................................................................

. Write down the spentaneous cell reaction (of the cell prepared by the

student).
SGWTHGT HE0EHTH:SHHMS (DTERTEIEIGD 2 [HeUTHSLULIL

| SSRGS,

R L T O N R

What is the emf assigned to the cell reaction ‘you have Wwritten in part

* (iii) above (under the condmons the student carned out'the

experiment).

BGoBey L@ (iil) @b B sipSHUl S g;rraﬁ.&,g,gﬁlg}@ GHLQFBJ&UUI_I_
10.6).60 ereiten? {lomeameusr flGmmeneient Gomlle TenTL
BLbBImeHeT D).

........................................................................................

Gwmg reasons state whethei the emf of the cell will be 020V at

40°C .
 SIyenRmsT Shs HogHa W60 eam  40°CE0 020V aum

SIEHINID 616018 HH5S.

.....................................................................................

....................................................................................
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(b) (1) In a Chemistry laboratory, you will be doing laboratory activities which

requires the use of hazardous chemicals. Name three common hazardous
warnings,

PG BIFNLE  SUWINGFLSIM  SIUMLEITSE
o _GHeNL_ AN BlLalghamssanet  Glp
- U erFFfibsmasma GLwflGss.

BrFmue  LITeEnememiL
mlsraaliasr. QuUISNTar  dApeim:

........................................................................................
........................................................................................
..........................................................................................

............................................................................................

{016 marks)
(ii) One of the major guidelines {0 ensure a safe laboratory environment is

proper disposal of all chemicals. List down three guidelines of disposal
of chemicals.

LITBIBILLNGT oplieydal & @ipsllna o mig) GuligIOsTsimolmsbasTer
tysrer suf(ipenmaeilsd seimi - asdeor Brorwamiseleigid (PEHmLITET
DABMWO U GD. BFomueTrIssT NEHmOET dpsim; auflpsnmssment
UL pwiefiGes: : '

...........................................................................................
..........................................................................................

.............................................................................................
..........................................................................................

............................................................................................

(09 marks)

(iiiy Explain why “You should never heat a liquid in a closed container”?
"B PELIGID apiul T BB ISE! G DIFOUSHEDE
GBLIGDSoL TH1" ol aan elenths.

..........................................................................................

(06 marks)

14
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(iv) Identify the following hazard warning symbols (I} and (II).
eireumld owmut aFsfboed ePwdsst (1), (II) Senar Senmismeis.,

(06 marks)

(v) (I) What are the three major types of fire extinguishers use?i tm different types of

fires?
. GsusiBaimi almEms ﬁu_‘i]gn@ umsmu@ggg,uu@m gu_iamswr&@m es@a%asmﬂem
 apeiiml \NyBIeT suenEEeT elemeu?. o R

..........................................................................................
......................................................................................
........................................................................................

B R R R I R I I e e I

(09 marks)

(I1) Out of the fire extinguishers you have mentioned above, name the type of fire
extinguisher which should be equipped in every research laboratory and almost

all teaching laboratories.
driser Gl P L Sumanb@ld Hhailsshen, Eeiblem @J,Unu_lac&ﬂ

Sal_HEa0D, &1L SHL. eledeol BHIGSH SYUIa)dnl HIHEMSILD
AmEaCaamng Hunems@lh smel amsilmen GLuflbs.

...................................................................................................

(4 marks)

5
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(vi) The following diagram shows you a picture of a student working in a Chemistry
lab. State two laboratery safety rules violated by the student shown in the
picture.

Lilsiienbd auenguLD @smue SLeE.. Glorsmdied LISRTILIT D
oremesnTholalich n Hmgd S1CGEADS. @0 LS s L TIUC Getren
IoremTeuanTsd 6MOLGL B syiaEaL LrGsmiy sfssmer sHms.

..........
..........
O e e e
...........
U R PTT e e e
I PO e T e e
(10 marks)
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