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1.

10.

Read all instructions carefully before answering the questions.

ol BBEhHBTR  GlledL BT GIQEHINHHE  (PsiIe]) SHIUULL Sl eymIch HeOEm6T
EHOUAIOTEH  aUTHBSHAD.

This question paper consists of four (04) questions in nineteen pages.

Bl eflambsrameang  prag  (04)  olamssmer  UGOBTEHUS  LGHESs
Q& emr(BaitaT .

Answer all parts of all questions. All questions carry equal marks.

AL all@ibeelaibin  HmaibhH  UGHBEhHGID ool el s. EHENEI il
ol heb@HD  FIoeITel Lsiteildmenanl Qe Beiteme.

The answer for each question should be written in the space provided.

aublsur aflamraiii@uorer eflenlsny HIOULL G &H8960 STDBIS.

Draw fully labeled diagrams where necessary

BHENeUGLITIGH (PAgentowiTs: GUUIFIL CLIC L suenjUL miBenen UM .

Involvement in any activity that is considered an exam offense will lead to punishment
ufleng GUDTs SHBSUUGD HL oy HDSHET0 FHUBSH HAHL b auiflaledbE i,
Use blue or black ink to answer the questions.

SHTEBEhEHSTR  oflenl_Henell  IAPBIUSHE  Beoid SHEVEUHI  HHUL]  GDLDENW
LweTU (B HSHaLD.

~ Clearly state your index number on all pages of your answer script.

2w el hHTalle @eiGamg UbBHAMD © 1085 S CL eilene Cmefleurss s 19
BT (B&.

Use of non-programmable calculators will be allowed.

‘QeFuwied ByOUBHHUUL TS Seliurdmalls LTaimel SIS BHLIUFLD.

Mobile phones and other electronic equipment are not allowed. Switch offand leave them
outside.

SDBUIL G BHTMEBUAGET WHHND gy Beuday el D_UIGTNHRIGET oy MHILI6H
OHEMOH 1 BUL DT L 6TenBay ieumafear oy,afloniu Bmibg GCleueriiuled eneusgyelleyin.
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E S e Question No. Marks
1 /100

2 /100

3 /100

4 /100

Total /400

Question I / eflesr 1

A Ba(OH)z solution with an uniknown concentration was given to a student. The ccacentration
was determined using an acid-base titration. Using a 'z’ mL of 1.00 M HCI stock solution,
100.00 mL of a 0.10 M HCI s solution was first prepared and standardized using a NaxCOs
solution. 'y' amount of Na;COs solid was dissolved 1n 250.00 mL of distilled water to prepare a

solution with 0.10 M concentration, which served as the primary standard.

WIeeisl  pmoans@ eFdey oufuouers Ba(OH)y sorsa gam QarGosiuni ).
Sifleo-sny Hundider apeatd Gemameangt gt &. wHedsd 1.00 M HCl svsullgly
wenpredelr  (stock solution) 'Z' mL gt ruGIGHS 100.00 mL, 0.10 M HCl senysso
sumflasiu G, NaxCOy sengsamenll uwduiGahsl BuolinGasiu L g S NayCO: G
'v' senamengy 250.00 mL smuisdl engss Hiled sesHs0ul G 0.10 M Qenfleyeniw &y sd
HUTHGESULLE, EEEMIFTeE (pHateno Hufuns L GHE0uL S
1} Calculate the molecular weight of NaxCQOj; and report your findings to the fifth significant
figure.
NaxCOs @at  gpoudbommm  Haomanul  oHolhi  Oenh  mbdy  GUT had smuniem.
Beohmnimaisy (Fifth significant figure) Hs.
(Atomic masses /| sigpihfladlaEar: Na-22.98 g/mol, C-12.01 g/mol, O-16.00 g mol).

(7 marks / ysiieflaei)
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ii)

iii)

Determine the 'y’ weight of NaxCOs required for preparing a 250.00 mL solution of 0.10
M Na2COs and report the result to the third éigniﬁcant figure.

250.00 mL, 0.10 M NaxCO3 senjoansod sumflés Chameawrsn NaxCOs @er Pengp 'y’
m$ SHhotalsbE S apdim Guigeimuyme = Seossnsefed (Third significant
figure) sms.

(6 marks / yeitsfissir)

The precisely ﬁeasured Na2CO3 weight was 2.70 g. Determine the precise concentration
of the prepared solution and then report the result to the second significant figure.
SHivefwiors semailloul L. NaxCOs Geir Beom 2.70 g eteflsi, swmflésiul L SengFedei
Ospieney  gisbellunonmd SalihE 2 H  (Wigensy  GFeRE  CUT@HeTeniou jsnl.
Beosasmiseilsd (Second significant figure) sms.

(6 marks / yetiefessir)
How much 1.00 M HCI stock solution is required to prepare 100.00 mL of 0.10 M diluted
HCI solution? Report your answer to the fourth significant figure.
100.00 mL, 0.10 M gmaener HCl senpgmevg swmfiiusieg 1.00 M HCl ansulgyiny
menyFaled  (stock solution) aeueneey CoepaLfaing. 2 g oML B

Ourmademowen. @evsaniseflsd (Fourth significant figure) sms.

(5 marks / eitsiaesin)

ey
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v)

vi)

vii)

Calculate the dilution factor / menéest sMpsuflenwd Henfldhs.

{4 marks / Lsirsfmeir)

10.00 mL of 0.1 M NaxCs solution and the methyl orange indicator in the Erlenmeyer
flask were titrated with the prepared diluted HCI solution. Write the balanced chemical
equation for the reaction between Na2CO3 and HCL ' ,

@@ Erlenmeyer g@meomfsd 10.00 mL, 0.1 M NaxCO; amgssd wppd  wampuilsd
QFiDIEHF 6N S}er aeLar @LOLCE, Bssmisarag Gwlan HUMSEILLL QT
HCl asemuer;ij apeolons  [BUNBlBESILLL g, NaxCOs wppnp HCl @malentufsomen
SHHEGHBDBETE FOINGHSULLL BUFTLEF FOGUT DL (DTS

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

(15 marks / Lsiieissetr)

He noted that following the three trials of the aforementioned titration, the average
amount of HC1 consumed was 20.10 mL. Calculate the accurate concentration of diluted
HCI1 and report the answer to the first significant figure.

Gomangiiul ﬂu_nﬂﬁl_ﬂeﬁr Gug apelily SHlensudst QUELULL  sutdlsmeled  Eamid
grnsfiure uwau@ssiur HCl @a oiemey 20.10 mL sen oien @@y,
maren  HCl sopsalsr Hpsswora  Gsflmads  Haiidha  allenlmwl  (pHTeg]

QUi Heosashadeo (First significant figure) H@ma.

(10 marks / ysiiefssi)
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viii) The Ba(OH) solution concentration was determined using the phenolphthalein indicator

and 20.00 mL of Ba(OH); solution in the Erlenmeyer flask using the secondary standard
of dituted HC] solution concentration above. The table below includes the tabulated
results of three trials. Calculate the transferred volumes in each trial and report them in

scientific format. Show the calculation of the transferred volumes with trial 1.

@® Erlenmeyer gGemauise 20.00 mL Ba(OH); smyssd whpnd S@mmisselsn srlip
stelel @LOULE Gwle Fpiu’ L Qsdelsd o eien gerenr HCl et @gesimb
Bemeo Huio Heoyaed (Secondary standard) gpeowns MulESOULLEL &8lp 2 sien
S Leusnem  apeiml ufiBFnsenenseisn  (pyeymemens  CeTediBeieng.  gsublaurg
ufiGsToHamenuigid SUDITHBBILLL Saralamemad Halhal deubenn sRehehTen (LoD
smsu&,g‘;]@ {(Scientific format} g)@&;: ufiGsrmenss Qeossh @afsd (1) WIHBoULL.
saalsnelpare sailtf eoLs ST.Gs.

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

ix) Which transferred volume can be the outlier in this experiment?

AR GFrsenatulsd

umiuC L

aleusanlhE Sremliu@Bg wrsH?

(09 marks / LisiteMasir)
| Initial burette reading /| Final burette reading /
Trial / Transferred volume /
Sy senel andiy | BoiB senell eurdliny
uflGFnHenen S iblomBmuc L
(mL) (mL)
L ) sansueney (mL)
(£ 0.05 mL) (+0.05 mL)
1 0.00 30.50
2 1.50 23.90
31 1030 3040
4 230 20.40

B hmHmio’

SHAGueTeYHeiTs0,

T3t o)

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

(1 mark / 1jsiterl)
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X)

xi)

Write the balanced chemical equation of the HCI and Ba(OH) reaction.
Ba(OH); wigie HCl @hdeLwisone srésssbdibers  FuluBhsiul L. Sramus
FIOAILTL ML 6TURGHIH.

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

{12 marks / sief&sir)

Calculate the concentration of the sample of each trial from the three volumes you
selected and tabulate the data. Demonstrate one calculation with respect to the one
titration volume yow:selected out of three and report the answer to the first significant
figure.

1)) @g,ﬂ‘]gb@g@,&,g, APy SaTaIsNeSMEMUD LWdLGEE, @ebeurg LfiGHTHmend D
e_flus iou,i]u‘lu.‘ﬂah OaFfensud aasuvﬁg,@ S LoumemLBHEs. CGs  Samliul L.
sasleneayEsist Bomba B Osfley Grunb @m seiaustey FMuTe 2 oG SRl enL
sliufidg ellenlenus (PSHEOTaIS GLITIGERIEHLOUIEHL @sosagsidey (First significant figure)
HHE.

Transferred volume (mL) Calculated Concentration (M)

oNBEUILL L. Seneusney (mL) safleasiu’ L Gafe) (M)

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

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

(12 marks / ysiteiiaein)

xii) Calculate the average concentration and report the answer to the first significant figure.

gyngfl QFffensud SHefILE ofsoLsmul (pHeoTeimn GUTEHsTmIOLmL  Heobbh S0
(First significant figure) sms.

(05 marks / ysirafl it
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xiii) Calculate the sample standard deviation for the concentration using the equation given
below, Report the answer to the first signiﬁéant figure. s -Standard deviation, x; - observed
values, X - sample mean, N - number of observations.

B8 SIUULL  SwsumienLil  LweLGHE GFfley  widfuler  Pwiwelsosmevd
HEG@E. el (peeoTegh  CunmeiremiowgsnL.  @evassglss  (First significant
figure) &®ms. s - HosNeomsd, Xi — SiugTaissiul L Gupeoremnd, X - orgfluier

FInaf, Nalsug,nsoﬂ:lqas;ﬂeﬁr slewTenildenss.
1

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

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

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

(04 marks / yenefesir)

xiv) Report the concentration of Ba(OH): in scientific format.
Ba(OH): @sit Gapfeney ellchesten (penp cugembadsd (Scientific format) sms.

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

(04 marks / yeirefiasir)
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Question 2 / ailesr 2
Answer both Part A and B/ A wipib B B ugdsamssw sl wesflsgs.

Part A/ugg A

i) Indicate whether the following statements are True () or False (X).

Leieughld FnBOISSE6T 2 6Xieo () siveog Gunn (X) sien GlSEE S Gs.

True (V) or False (X)
Statemerls / FafDEIGHS6H o aiemw (V)
! b sisveog Gumin (X)

a)  You can smell some selected chemicals in the lab.
SuuiegL S8l  Hlov  CHIFOSBHEIILL  @FETULIRISEET
BRISET cuTFene G ILISTID. ;

b} If you spill acid on your skin, immediately wash the affected
area with water.
2 msst Bmmedsit g owfeon HAHSnTLr® o | smguins
urglésiinl L ugHenu semenffisd supsy CeuemiGo

¢) You need to wear safety glasses only when you are doing a
chemical experiment in the laboratory.
SYUIegal Gas0, @rsmwen) ufiCrmenen  GEuwd  Burgl
wrsATE UNGIETUY Semiemmigsnul emi GeuswiGLd.

d) "Soft" glass is made of borosilicate glass.
“Gusiieniowiner  semremmy  GuRBITAledGHl.  SeHEmQWITED
SLEHSEILL LS.

€) You can place a hot beaker directly on the laboratory desk.
GLne @ Ghmalm, ied Cwesulsd g 2 mismemmsd

CErgwne enetbs (LplguLD.

(15 marks / ysirefs6ir)

ii)  Identify the four colors of the fire diamond and explain which hazard they represent.
Gemig  smeuphHer  (Fire diamond) mreiig Piprsestuid SefiLpibsl  Sisno
STEUUEDELITET G ISmS GUEEADPT asfums slenb@hissi.

Colour / Himwd Represented Danger / (@@l aaniubsatd bl

(20 marks / jsirerfl i)
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iti)

)

Identify the correct measuring device you should use to carry out the measurements
underlined in the following procedure.

Heiauape Geweigpsnpuisy &6 Ssmgl Gd s&TiLiu @Gsiten  olsnalGaamens G
pEssiT LWSHTLUESHS CGsussigw) Fflwimen sienell BF FrHenGemns DL WTMUILGSHSHAID.

2.000 g of ieaf samples were transferred into the mortar and pestle for the carotenoid
extraction. 1.0 g of Na;SOs was added to the leaf samples and properly ground. Then,
25.0 ml, of acetone portions were added to the ground leaf samples. 10 ml. of acetone
extract was transferred intg a separatory funnel, and 25.00 mL of petroleum ether was
added. . _

&Bym permilf ‘ (Carc;tcnoid) fisesGlusnsrs 2.000 g @sbs\) wreflesh o sudEms
b 2 gexé@eh  (mortar and pestlé) rppiulLer. Sense  wrdfssalig 1.0
Naz804 Casmtin’ (b wpeopwns oenysstuLg. eierr 25.0 mL sersusmegsnL L
2FHemIs LUGHEsT, sEnrssiLlL o ot@fsding CFrsalur Lg. Smauins
10 ml oEmlprdr aydran ek o Biysguse wrpeiul @ 25.00 mL
CuiBCprelund REHF CaTHELILC LG

Measurement / senel® Measuring device / oienell §F angemb

2.000 g

10g

25.0 mL
10 mL

25.00 mL

(15 marks / yeitefaeir)

PartB/ugs B
Circle the functional groups and label them in the following molecule.
Speuld  apsodsSisd  GEMPAMUTLBE  delLmsemst 0 e LAOCE  Sisubenm
SienLwneniuBGss @eoiuilbs.

HO.__O

_0 o

(15 marks / ysitsfilmsir)
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ii)  Three chemical tests are carried out on an unknown compound X.
sfwoute Beimen X Bne aaim @renwsn Gsreemensst BGuohOsmeieniupalsiper.

Test 1: When Brady's reagent (2,4-dinitrophenylhydrazine solution) is added to X, an
orange precipitate is observed.

Crnpemen 1: X B, Wymguien (Brady's) Bangement GCummensn
(2,4-dinitrophenylhydrazine &epash) Cajs@e Gurg @ CQFDEGFET
(orange) Fimelfligs oesrefssLlLE).

Test 2: When X is heated with an acidified solution of potassium dichromate(VI), no

change is observed.

Cenpenen 2: X Been, sufsowordsiul  GurtLrdund  @eeCraGobp(VI) e Ler

GLTEGW Burgl esiels WIBDUD SogralbHaiLL afsdme,

Test 3: W_i.{en X is added to an alkaline solution of iodine, the formation of a pale yellow

precipitate is observed.

Bsrgenan 3: sweals sssmiFaipes X Remer GG Cuig @f Oeuefll wehFed

b)

posfipugelel o_maurssh SieusTeaflEaii L gl

Explain what can be deduced about the functional group present in X by considering the
results of each of these tests.

@b Cammmenssit peiGmmaflangid (ppaiBned HhHH Caran® X B BHbEn
QaEmABUN. Bd Fot’ Liisenem uhd esiien 2 WihsHin (piguyd sten eluflbs.

Test 1/ GaTHENEM 1 1 ceveieie e ert it sin e et (b et s et st s e e aen it e nenees
TSt 2/ BEMBENEM 2 1 eiiiiiiiennreraeaeareeassraereanennens e arastaasnssssttbasarssnannans

TeSt 3/ BEMBEMEA 3 & oiiiiiiiiieiiiirensiemanararaaan i ear it ane e ey s aaaaas

Give the chemical formula and the smell of the product with pale yeliow precipitate for
Test 3.

Gargemen 3 @sv GupLL_L. Qerefly wehasd HmefpLigslsst Eremuad E&HETEMSULD
sisiellensnsielr surgFensmeHWLD HHE?

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

(25 marks / sirel &)

10
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iii) Give the balanced chemical reaction for the following identification test.

Usheugple Genmbisremsd Gorgamaibaiss FwUUBHSUULL SIFFTUN FTEHHMS HHSE.

0 H,S0;4
a) R)I\OH + ROH —»

: o)
Ag{NH:)Lt + OH  + o
b) 9(NHs), , R)J\H

)

1

(10 marks / ysiefei)

Question 3 / aflemm 3

Answer both Part Aand B/ A wipb B 8o ugslsenssd eimiwelsEss.

Part A/uggd A

A student prepared a Daniel cell during his laboratory experiments. He brings the electrical

connectivity between the two half-cells of the Daniell cell using a salt bridge.

o@m lotewieu] ouleysal  UfiGsThemen gl GLelwed seblonsiiens Swif  GauisTy.

GLallwish sevdhdlal BIamip Sienys SeomsEREAamLulsd g 2 Ogl uTaudans LHUSLGSS

e Benemlien GQETeHIE UM,

i)

Draw a schematic representation of the above Daniell cell prepared by the student.
wrentsufleamsd  SUTASSOLLL. GG o elen  GLeafiush sasdldr S L L Lomer

Uygif s\ baiudhensd cuenguiey.

(10 marks / Lstiefssit)

11
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if)

iid)

Give reasons, and identify the positive and negative terminals.
SIeMBIEMTS HHaSE apon G wdown &g (ysillsmst  SienLwTsmD
S ERTEYLD.

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

. (05 marks / ysfisifl&eiT)
Give reasons to explain whjch direction the electric current is flowing.

Bisiiemrd eigEemsulsd LMLSBBE! ssiLmS ellendehauBHBTa SNTANRISMTEH HHH.

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

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

(05 marks / usitediseir)
Write down the spontaneous anode, cathode, and cell reactions when the terminals are
interconnected.
aplgelrumst sCmIE G @memastiulL Usier, seoshdlsr swrdHem siGem 6,
&BHM. pEID &0HSIEED HELIDBMD SIPSHIMISEI.

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

(10 marks / ysirefilssir)
Sketch a potentiometer set up so that the student can be prepared to measure the
electromotive force (emf) of the above Daniel cell experimentally.
BB 2 siten CLafwed weodHar Bsisiuss almaemw (emf) ufiGsrgenen amuisors
GlerfeuFEhHE OTERIIEITSy SUTTUBSHSS gl DHPHSINTT SenienU euenTUIALD.

(10 marks / el asir)

12
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(vi) Write down the Nermnst equation for the spontancous cell reaction of a Danicl cell in terms

of the concentrations and activity coefficients of ions.

CLalwsd sooGWneinish  swnds  SasHsThssADET  Cpenflaaler  FloeLM_snL.
(Nernst equation) eweissilsn Gafleysst LHEle OFMADUTLE Gememss KLU
USMIEST FMIUNS 61(DEHIS.

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

(10 marks / yeiieftasiv)

Part B /ugg B
Write down an expression for the rate of the reaction A + 3B — C + 2D in terms of
reactants (A or B) or products (C or D).
A+ 3B-— C+2D agd gnesgiien snas sissshore Gesfilumient., SnHess
(A sisveng B) oirbsog eflsnsneyssht (C oisbeog D) ergnibd LGHIS6T FTURS 610055,

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

(10 marks / Lsieesit)

The rate of consumption of B in the reaction A + 3B — C + 2D is 1.0 mol dm73 s7%.
Calculate the following,.

A +3B — C+2D agyp @sstéspansrer B ulsr pele sign 1.0 mol dm™ sl
G0, Beanglisni uish Useimaysiapaps Somss

(a) The reaction rate / gréssHe Srésalsb.

----------------------------------------------------------------------------------------------------

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

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

13
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(c) The rate of formation of D/ D wisil 2_@manm@w afsib.

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

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

(15 marks / Lsiterlizssit)

iii) Answer both parts (a) and (b). (a) wpmw (b)) WAL B veEHE@MEGD
eflenL wel &g .

"o

(a) Whatisan "elementa‘_l;yreaction"? @ slefll HTEED eT6HmTEL elsen?

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

(05 marks / Lsivefessir)

(b) The following reaction has an elementary reaction mechanism, with the rate
constant k. Write down the rate law for the above reaction.
Helroumpid  HTHESWTEIH @G a6l SressHbEiu  Sédsl  Quriapennamul
QanemiGsiong. @oe srésaipwthed k @iebh. @ sressHIneflu Sresaln
sllglemul sTpHIG.
CHsl + CH3CH2O™ — CH3OCH.CHs + 17

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

(05 marks / yshiefiasi)

iv) Answer both parts
a)  Write the Arrhenius equation and define each term. ‘
afafaliuet Fweum el s11pd) DIHGsTeT SimaTHE LSLEmTLD Qhmelaurs
G MIBTERTS.

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

(05 marks / ysterfieseir)

14
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b)  The rate constant for the decomposition of a substance is 1.70 x 1072 dm> mol™'s ™!
at 24 °C and 2.01x1072 dm® mol™' s™' at 37 °C. Evaluate the Arrhenius parameters
(Ea & A) of the reaction.
a® Gurmefsh Hempeybsrsr sip wmiad 24 °C @b 1.70 x 1072 dm* mol™'s 7!
wpmo 37 °C. @eo 2.01 x 1072 dm® mol™' 57! @yg. B srEsEHDETE
afanfefiuet ufiwremisenst (Ea wbpw A) gl ey,

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

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

(10 marks / ysiteflssi)

Question 4 / eflear 4

The analysis of sample 'Z!, which contains a combination of two inorganic salt compounds, is
depicted in the flow chart below. Sample 'Z' contains two different anions and one type of
cation. The addition of water to sample 'Z' produced the inorganic salt solution "X" and the
white precipitate of an inorganic salt 'Y". The results of various tests on white precipitate Y'
and solution X' arec shown in the flow chart, Answer the following questions using the
information provided.

Gueni® o8Fmm o (1) Calemeumeiien Hvemetenil 2 siem &&w wrAfl 'Z' Ger uGLUTULa
&8 o sen LTOEsHBEM G eoferdal uLgBed HEsfssiu Gsheng. wrhf 'Z, Grednd
asEwnsone  oisienusigaT  (anions) wpp @G Sbpwe  (cation) QLBWCIBMBUD
OanetiBsiengl. 1B 'Z' b@ B CFIs@D Cung SBsper o (s ampgs X' b, SGFHe
2.y genfer Geusitenst Bip efpugsy 'Y' b o Gandwg. Gesitamst elipugsy Y' wBEID
sopgsd X' @0 CupGsreeniulL  usGam ufiCsrEmemisedial  qpgaiEet  HEYP
LUTDFEFHESTLE UL SHed SMLOULGetengl. SIUULL  SIojHemen] LwsLBHe e

aflemobsens@ oL sl .

15
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Add dil HNO;
Then add AgNO;

V White
precipitate

Adddil NHy | -
solution ) ]
- Group cation analysis:.e -
The obhservation is only
l after the addition of NH,CI/
’ NHAOH! (NH.).CO
V White | 4 (NH),COs
preciptate i
dissolves iil:ecm:?e / |
.J

Analysis of Sample '2’

| sample Z - Solid, Contains

| amixture of compounds
!
i

j“"d water Add dil HNO3 \
i . r_l a;fbgre”:ﬁﬁ:":‘::‘y No evolution of S gas |
X inorganic Y White | lime water . t_anid :No T white .
salt aqueous precipitate | precipitate in lime water |
solution But white precipitate Y ¢
remains i
Flame test ;
- j
Flame test on the sen e } e
concentrated solution ( W Metal
- Apple green
colour flame

wrgfl ‘2’ @d uginmie

.ggyrsu HNO; |

wrgfl Z - o, :Gstrgsﬁ :
Bsimausalh  scensuenw | L LAQLIS i
__________________ o_giem. S lsteng ‘ FSNETRTIOL| :
i wHIE HNO_«, l'- ------------ ,r_f)quru_nm i
i Gobpg. ey | @_Gjﬁ;ﬁ?ﬁ‘? i :Gsusrf@ugw 1S oaumlb GevefBuspipid
| AgNO, Gobiggst | | A N S i | U yemay i | @sbemen. & SHnsm iDL
V-Geusitenen frimimememimemermemmad B85z Y—Qousiiomsn || Cagigha prd | | emozelkhy  Gaustenan  Flp
B alibugsy el Zid | | Bl efpugsy S alpugsy T Geose.
I - T 7 uibnie  Qeushenen  Bin
— :as:lmm UL UBL: i alpugsy Y Loapigy
i NH,Cl/ NH,OH / (NH,),CO; | S — STENULL LS.
|85h§5§ LSl ml!bﬁh@w| |Qfﬂ§1$§5 seageelln e | ¥

i wugprant Gu;um.n_a_ﬂ

' '&snnsme\)# Bragrnen

E W e Goorslb

* ol uFene
Bn seuremse

i)  Identify the metal cation "W' using the flame test and the group cation analysis. Give

reasons for your identification.

SHBUGTGEHHET  HEUlEF GaTHman WHBOID  SHBUSTEEHHSTM  UsLfLEUl

Spfwshenn  LwetuBss 2 Georas smpwet W' ogg SOLWTEND &Tes. 2 g

Sl WTeMULBHSNGETE  SITEuhSmendH HhHb.

(06 marks / ysitefiessit)
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ii)

iii)

iv)

vi)

Write a balanced chemical equation to explain how 'V white precipitate forms.
Oeueiienen efpLigey V' eieITG 2 _heuldDEl seLDS alends g FOIUGSHHULLL
EAraTLe FWSTLITL DL 6T1DHIS.

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

(12 marks / Lsireiessit)

Write a balanced chemical gquation for the reaction between the white precipitate ‘V’ and
the dilute NI golution.

maren SBwraluns sSmIFD WHEHLD Gelsems afipuge] V' sfusprsdamuls
L QD ,&,rréscs,&,ﬂrb@muj FlILGSEIICL. @FsrenF FOSLNLOL. STDHIS.

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

(12 marks / ysirefesit)

Using answers in parts (i) to (iii) identify the inorganic salt.
s () wes (i) ey p.eisr ugleosamenis LwesIBHS SiBFsen o lenu
SISHLLNGTID &TemmeylD.

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

(02 marks / ysiteriameit}

Write a balanced chemical equation to describe the formation of ‘U’ white precipitate.

Oeusiiemen afipuigey 'U' 2 _mpaumeasngs aluflib@d FOOUBHAL BFFruds HTHEHMS

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

(12 marks / ysirefasir)

State two anions that can produce a gas 'S' with dil, HNO. It should also be able to form
a white precipitate "T" with the lime water to turn a lime-water solution milky.

merer HNO3 o _Lar 'S' sigub eunwsnsy - Gamées Fagwl BreHl SIEUSISMmETIS
GRUIGE. B&  sevemmby  BEL6T 'T'  aeiyp  Geveiiemen  HmelipLiigensn
2_mansGalstE Gauamnil B EaIFmsd LT6 BB EG DS,

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

(04 marks / ysiiefessit)
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vii)

viii)

X}

xi)

Using one of the anions mentioned above, write a balanced chemical equation between
that anion and HNO; acid.

Bl @fLl  Geiten siciamuUsTBaTley geienpl) LWILEHH oibs owasgl HNO;
sifiengAHheh @rulsh pHemL LU g,rrésas,&,‘g‘,lmasrrm FlUBHSUIU L SpETwen
FAUNC L DEISE.

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

(12 marks / ysiteiasit)

Write a balanced ‘chemical equation for the anticipated reaction between the
aforementioned gas 'S’ and lime water for the formation of precipitate "T"

'T' eretim sﬁ@msu o_menrgHeded, GupapBiul ey 'S' Bbeb ssdiammby BhHbGRamL Gu
lmeGiugaub-‘ slel  GRTUMTSHEEHMGL  STEEHHDETE  FOULGSSUULL  Gysmuer
FLHLTLNL  6T1HHIS.

(15 marks / ysiteflessin)

Identify the white precipitate 'Y'/ Geusiianen efipuigey Y' enwn SismLwimenm smewis.

(02 marks / Ljsivefll&6iT)

How do solubilify product (ksp) and ionic product (IP) affect a precipitate formation?
ofptge] o memsmse &myBmar Cumssd (Ksgp) whph owe umssn (IP)
A e sleNsuTm UTHESDE!.

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

(05 marks / yeireassir)

At 25°C, AgNO; has a much higher water solubility than AgCl (Ksp =1.6 x 1079 M?).
Let's say that 50.0 mL of 0.040 M AgNOsq solution is added to 50.0 mL of 0.020 M
BaClaaq) solution. Determine the precise weight of the precipitated AgCl from the
solution. (AgCl molecular weight-143.32 g/mol) Report the answer to the third significant
figure.

18
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25°C @0 AgNO; sysmgy AgCl (Ksp=1.6 ¥ 107°M?). g3 el Bfied aenjupp Sehiemommil
Bs o@smelsd Gersmi@siong. 50.0 mL, 0.040 M AgNOsq) sevgaed ggemgl, 50.0
ml, 0.020 M BaClyy &o)sFRIsEe CoraeuGAps ool aBsHh  GEres.
sengFedel s eMbUgeUTdhELILILL AgCl Beir greoedunoner Heppsnwis Semlls. (AgCl
@ apeossapa Hep 14332 g/mol). 2 0z el ew apsil QLT HEHTENLOWL|ENL_UL
Geoasumeiisy (Third significant figure) &Gs.

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

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

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

(18 marks / ysiefiseir)

End of examination paper / 8sijsybhsreden (Wigey
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