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General Instructions / Gringeimes  opiagys ss0s60
. Read all instructions carefully before answering the questions.
ST EEhHHETE eilenl Hsme sTIDHISUBME (PSHaT SHIULL L DTS IIGHEEIBMT BUSTOTE sUTHHHeD.
This question paper cousists of four {04) questions in eighteen pages.
Bsy alsmsgrenrensl BTG (04) aflendsmst uNGE wbamibsTist GaTasiBsiisng.
3. Answer all parts of all questions.
D0 HS] TS EaNMmBIE DDETHE UGS SEnEHn almL usfibmns.

4. The answers should be written in the space provided.
spsuGsuT R eflsmTalBeloTsn aflenismy BTOULL BLBHHE 6t s,

&

2

Draw fully labeled diagrams where necessary
Copsmal@uBulgssl Lpapsmietd: Guandt T D0 Rdeiai 2T R

6. Tivolvement in any activity that is considered as an exam olivise will lead to punishment

LefUsng 3 DBIETS  BiHULEIE pLangSmannisis #5005 suadd, A enddhiil,

Use blue or black ink to answer the questions.

al

AMeATHBABEST  AMOUSMAT SHILHIELHDE Bl SIs0sud] bl sDInsnll UHsTUhBSHH6aRD.

S0 Clearly state vour index nuunber on all pages of vour answer senipt
B DG U HHTE AT LSEBHL I 2 itd R EL

GCopsfis il 1gh ST (BH.

Fhe non-programmable caleulators can be used.

G s BTBUBHSULLTH BsulUUTaHaTs0 LESUsMan 200 3 BBULHI.

1. Mobile phones and other electronic equipment are not allowed. Switch off and leave them outside.
ENERUN_th b GipmmsnBud msi T3 S e L N Zhch g ganiist DU HI0TRIE AT G

UG THL sTamlsy DEUmys ouaTsnin Sod 8 GaunTuilst snamhamiiia.
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Question 1/ eflem 1

(A) A student wanted to carry out a titration to determine the concentration of the weak base YOH
with 0.400 M HCl solution. He was given a 5.00 M standard HCI solution.
g wiremisusy Y OH sishim GosisrydHaiar Gapfosy asmplausnsrs 0.400 M Qamfeysn.uw
HCl sengeemen uwsubdd o7 Blundiusou GupGansist elmblilams. Senmnd esmnibe,
500 M Gegfeysnrw HCl @6t Bwin sagase sulpmisiul Lg.

(1)  Calculate the volume of 5.00 M standard HCI solution required to prepare 250.0 mL of
0.400 M HClI solution.
0.400 M HCl assmasdsn 250.0 mL @ surfinsie Gsensuwrar 5.00 M dlwo HCL
GEn] Felall  BSNGUSTENAID a0 . (04 Marks / Lsisif®sir)

(i) © List down the glassware and other apparatus reguired to- prepare 250.0 mL of 0.400 M-
HCl solution accurately. (One mark will be deducted for each unnecessary item).
0.400 M HCl sapjasien 250.0 mL sg slpsswrs sunfliushe Comealu@asis
HeRam Uit Bl 1oL 2 unTsmramaTs GUIITEMmET LCILsTIBs. (Chmanlmn
Gaubamm GungatBdob g ysiel afsmib Gonssiu@n) (06 Marks / yshefassin)

(i11)  Suggest a suttable indicator for the above titration with reasons.
Buehanmiin 1. Sinfoihm Granhsntsn STy aen @iodl G Bestiy s

CUTRBHDBIETEN ] 5330510 090 01 JahanBunDd RS, (10 Marks / ysiafiset)

(1v) I the student was given clean glassware, write down all the steps in detail that he should
follow to get an accurate end point for the titration o 25.0 mL of YOH with 0.400 M HCI
solution.
LT NED
250 ml. YO
GuitFs 7 1riaw

DIl b0 IGLIN i chall SHSHEHHG S8ERIBUI I 19 bk Tal.
n OG0 M HOT @yt apPwusihmdamiwTeonst  Hunfog s
Frsiten L Gumsepme, wisssaus Nsiiums Geusigus  isnesidh i
DTS ey A L gD, {20 Marks / ysitsfismei)

H
LIg{LpanmHen sy LD
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(v)

The student had done titration and obtained the buretie readings for the end point in the
following order. The initial burette reading was zero for all the titrations.

wremeue  Budllfenen  GioBEETssE,  (mgeyl  Usitellasnns  Uisisugmld @@m{élsb.

aenalulss  srdliybsepenl QuUBpIe. Senerds Bt sster Curgad  Slsnsilulss
gL sumdloL Lt SyE.

Twenty, twenty-one, twenty point five, twenty point one.
Boupl. BEUSH @dm. BGUs SFD @mHa, Boug HF0 QI
Prepare a suitable Table and write enly the suitable end point results that he should
consider for the calculation.
GUIRHHISTET DI LGUSHERT  QElenT  HUWTPHGE.  SHGilel ey i Leusnamulieo
Hard i |beeiibarsd sEHSSDBEGTATEMILLSameL  GUrmHHoTs  apigsyliLiaense e
(pyayHeneT  (GLIIDTETRIGEST) WEHSITID  5TIQHID. (10 Marks / ysiiefasi)

Caleulate the concentration of the weak base to the correct number of significant figures.
Gicdintyhaler Garfensy afliumer GUIRETHL U Bovdsibais Hesw S,
{10 Marks / ysieflesit)

00273
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(vii) The student found that there is a considerable *titration error” in the titration. What does
this mean? Explain briefly.
@npudilss  smebHh  Carasndampusts) THEWIO  e10p”  EGUILSTE  TesaIes
Getifibp el Sees S HHD slelisn? dpbHcTs aierbma (10 Marks / | sisilas)

(B). The same student wanted to carry out an todometric titration to tind the concentration of the
metal ion X" ina solution. Here excess iodide ions are added to a known volume of X*" which
is then reduced by iodide ions to X*.
268 wnemsuel  swuLmorend (lodometric) Hwubinien apsod SmyFe  @emblsd @ siten
o Boons owsn X @er Gefdos seLpBu STotalssia.  @rig  ome Geflbe
saeuenamel o iyl X @ng Gossds st LE  Diemenat Qb a6, @5601(8un@1
LB ewatmst apend X2 ausmg X aud STphHsin g,

(1) Write the balanced equation for the oxidation of iodide ion.
SWHLLE usiselen gl SIEWDMeHmaTal swaGH Uit L FOEILT L 61(0&IS.
(10 Marks / ysfisilassin)

{ily According to the procedure, the next step is to titrate the liberated lodine gas with a
standard solution of another ion Z°" solution using starch solution as the indicator. What
1s the observation in the solution that shows the correct time to add the starch solution?
Explain the reason briefly,
GIFUISTILPENM  LHGBETBMIE 1L

5)4@3&,55} k,H’?I"U'Jﬂ)"_I] KBS
ChOSLEREl BUND DangFen
SIEEFS B a0 yﬂ;ﬂ ST QUITS
b Qsusiiig il d]\umﬂ CmrdHens
ity Tal SetrrH N

GausiieTi tn L Siluesh sy
(RBUILTS  BSHHEs 2T Gty o
U‘J.JSU‘[UJ)U)J)UL!L L_¢hl. Q) Tt o6 w HJ\D Ll i( ')JH ')'))}j J')))')'
Bl HTHES DENTE : i

(10 Marks / jstisfasit)

Y State ong wsm.zl Tor that oan o8 aho place inoodometn
ninimize it
SN S 9;11(21_ TS i ; g
ST E. Sephlh BSaas alsiawi iy fev nds

SRSET N

(18 Mharks /[ yshiefessin
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Question 2 / eflewr 2

(A) (i) Here are five safety symbols provided below. Choose the correct name from the given
options in the brackets and label each symbo! appropriately.
&BY Mbal UTHIBILL @BWUIBHeN SHIULL Gststiert. Eb@aiuiGasien #fliumsn Guuijsaman
SEDLLYSHBE@e ruu Gesn Gsfloyesied BmHa BoibRsEHD: B @MU mansn
AT IGES (15 Marks / ysitefissin)
(Toxic. Environmental Hazard, Flammable, Oxidizing, Explosive)

(BITHBHTDD anwbHT.  SHELGGPONBE DUSHTE, slsMghled  BHUUBM B
PUIBWIDNBQUIZ.  BougdHeld HADID TlbhSHS)

Safety symbols / - . .
T o Name / Quuy
LIGISTLUL B TBme-
_______________________________ i

4
s
‘*b%q 4‘7”6 1
%, 4

we below shows o Bunsen burner with numbered parts. [n the table provided, write
vt number corresponding to each part of the Bunsen burner.
By Dhenaeol U0 L LSFFS mLT BT o inane A0l Bosfan i o

Bl I BE 2L asnenT 1160 el LT bl Dsy SENEaNTe Y Ly 1T 4

. o P T N, SrelpTog o g o s e Wl
SR ERL T NI EL B RV B AR AN (& ¥Marks / ustisfssi

—
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Part Name / ugglidsr Gy | Number / @ev&sid

Collar

surL] U BUUTIL{ SIsHenWiD

Barrel
BOIWEmT & @GHIpT

n Rubber tubing
et @Buul @

Gas valve
ST 6UTsUsY

(ii1) ‘What are the two types of flames produced by a Bunsen burner, and how do they differ?
usigsit &L oIBUle  epeold @ gheuThEEUUB BT 6USHEBLITE  HeNTENahETHLD
wiTsmsu? Sisnal steusuTEl” @eismha eam GaunuiGdlanmsn? (02 Marks / yshefissit)

(iv) You have given a relatively high molar mass (128 g mol™") organic compound to check
whether it is an aromatic or aliphatic compound. Suggest a simple preliminary test method
for this purpose, explaining the relevant observations.

SIS Lsmellst @ Wi apsudsmpmsSafiaeniys (128 ¢ mol!y €
@ Fudellld STl ®H, gk a8yropsis  @FimaudT  Sistsvdy
sism BTy dghomm Geueii LUl Hallangyl. @&enss Grapiiindig o
DTN HEneY GFTHER  (penpsU  ndUE. MDD BICT s
Dianay el enamsT s NisTdHghE, {

Fasil Biyaman LaN13TaE)

AR LD B jsnauant

.

a0

Mlarls /o

{(13) There arc two unknown pure organic compounds. A and B. which are solid @ room
temperalure. They were dissolved in distilled water, and several chemical tests were perlonned
on them. The tests and their observations are listed below.

A whnie B oosn 8o ol rgs s SFme BFTmsudall  HismluGarsdgen.  Esmey
SHERCaLRmatuts:  HeIe  Hensoulet  SISULBA SIS Feana AT mand

2iaay g use Gperwusy Beugmemsiicsi GUmGioTelismian 1 oay, (?»ri;;f)a)'is‘xf.
DTS epals GuBOLLL DsuBTaTIUDB6N LE sy

<

1

IR0
SR ARG LT
AT N NI SRR T IS TH IRTRRDEVEY:

e F)

o



01.

02

03

04

05

| No. |
Elev

- —
The silver mirror test was conduct

.
Esterification with alcehol

Test / Gargene

— ]
Added a small portion of the aqueous

solution into alkaline KMnOy solution.
Brdbsemyssdsn g fAm ugduag,

&Y KMnO4 DN F T gt
GaidbaUul g

Tested with 2,4-DNP reagent (Bmdx s
reagent)

2,4-DNP Banmanem GUTERATHL. 631
(Wymgullesr  Gaamane CUITHEmL_s5r)
Gangldbmamiinn L.

ed.
Qsusiten Sl uRGsrmens

ComGamsitentiul L g,

(Heated a small portion of the aqueous
solution with ethanol in the presence of
conc. H>SOs and the solution was
poured onto dil. NayCO; solution).
SIMECHTI6T IGFHHITEHID
(Brsmenyaedsn g7 AW UGS L1amT.
Gemiinas HoSO, RS ana. T 50
ST BETEVIL 667 GeutBodm T gy
Lhedany  @lebeseny s Na-COy
| Semy Fedignusit P}J; BULIL L gl )
Esterification with car boufu acid

Cu "J ol

(Heated a small portion of the wqueons ﬁ e
i jﬂ}['\JLE}IfSLE‘?)’U

solution with acetic acid in the nrese
of conc. xS0y and the solution was
poured onto dil. Na>CO; soluiios Ny,
BrGLITE A0 ENIENG STt
SIS T aED
(Pissmisais o)
GFBH® Ha80,
DNFDY B SBL6.00H501_ 5

fﬁgj: 1 i.:)'}'; 15y })

CEUtLBLOBBOI L F).
@ dbdEnyasy P Ta00 NasCQ;
_j@ﬁﬂ'ﬁ@%ﬁ_,@jj: DHULICL 1)

(1}
A gt B

h iy 'J)’I l}l*

BISFAS T

A

Ihe purple color of
KMnO disappeared.
KMnO: @1 osimn

BImLD SBMILEUTEDIH).
Crystalline orange
precipitates were
observed.

IF DLDEH T 471 Bim
UGBTI B 6T
SIBUHTEDHBLIIC 15y,
A silver mirror was

observed on the wall of
the test tube,

Grrghansmd @Lpmufedt
aauflsl Geusitel gy
| SisugTaflbalnl L gy,

No smell was observed.

LDEILD SIZIEULD
2__amITIIUL_ 6 s0ansy,

RESTESIN

CNo Sme 1 was obsuxed
BTHIEND |

nh

What are the iumtmndl Umups DIesent in 'x and B?

\r}l‘ iyi l,'{}lnll |b

___()Eéwation ! Disu rf&f_lg |

—
A pleasant fruity smel]

Sal 1 iBcb5il

00273

]

B
The purple color of
KMnQq4 did not
disappear.
KMuQs  @ear 06T T
pimw
SIMmINGursalsnemsy.
Crystalline orange
precipitates were
observed. :
QF bLoghasir !
usfirfug s

SIBUBHTEUHHULN 1_g).

No silver deposition was
observed.

Gieusirafufen alipLigsy
Sieuh el dsUn_slsemen

was observed.

9  BOIOGILITET
LDGRID @ GITLILL 1 gk,

up

-
No smell was observed.

LD LD e \
2_amiyluL sl shsms, |

W57

(20 Marks / Usharsssir)
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(a) Name another reagent which can be used n place of alkaline KMnO, selution in

Test No. 1. .
LfiGermemsst @eo. 1 @sv, &1 KMnOs smpselig Lglevis LwsLIGH:dmp
wimGoTm Crigmen Quimels Guwmy UGS {03 Marks / vsiisfliaeir)

(b) What is the observation you expect for compound A when this reagent is used?
Crjemar A o Lel BuwBm B s Campenen GuUITpsman LULIBILGSHHID Gumgy
o Eimenmsd sBHTUTISSULED SegTelly wrg? {03 Marks / usirsflasir)

(i) Ifonc of your samples contains aniline, what observations would you see when it is treated
with Bry/H,07
o masnorl g8m@mib  @f wigfulsd  selels STl ILE0TUN.  HUDETH Jenul
Br./H,0 o Lar ufsfleagd Gurg Brimel Qumnd SeubHTelliLbseT wirenen’?
(04 Marks / yshisesir)

(iii) Complete the following chemical reactions and write the major products for cach.

saa it Ssiuay  eihahdmst  yihd G, NHHILG BB HHEN  111HTR
SN EnAN|HaENETLL  STILHID. (30 Marks / usiieiTasit)
NF
/ -
NH
/l\ NO-~ )
oy ——
& i i
|
™, -~

. j/ : H.C™  TCHy

NO2

T A-DNT Reagent

0

i

~Ce ‘ Con. H.50,

b CHCH=CH O CH;CH,0H o
CH,

h)
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NH,

c. - Br, H,0 T
Aniline

?1-13
d. CH3=CH-CH,CH=CHCH; + ColdOH/MnO4 ——0

Question 3/ efemr 3

(A) Ateaction between an organic acid (RCOOH) and an alcohol (ROH) forms an ester (REOOR). .
Itis found to be first order with respect to cach reactant. R S
@f Brpo aufsup (RCOOH) OB SHs6sTsy (ROH) oy s B0 Ulbg) snsHsy
(RCOOR) gansmm 2_BATEGEMML.  PeiPainm  HiH) FUTED BHSNHBD  1pseomp
sufleng HrdbED e &1L ML (Bsiteng.
(1) Write the balanced chemical equation for the above reaction.
@Gs0  ammiiul 1 BNBBHHMBIET  FIOTCF LI L BT T TS TS FF106TLTL 6L
1P, {10 Marks / ystrefiessin)

~

(i) Write down the general rate expression for this reaction aasuming that the initial
coneentrations of both the reactants are identical ;
of ester formed after time “t” is “x™ M.
GG M E ALY AT ST Camgaybsii oG
8men FweTs BITULG B TR ssmaps Chyic L alFha e
Camay X" M ssueyin SEBBOSTING. By 1hhify ) b 120 CUTHISII  Himdsis
Gsueiimient s1pgys. (10 Marks / ystsiissir)

i

Hnteguatio b7 M oand the concentration

[T IR R E e
B . -
ECN S B ¥ AR P

Foalil . emen hT M
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(i) A kinetic experiment was carried out to study the effect of acid concentration on rate of
reaction at the constant temperature of 300 K. An excess amount of ROH was used for
this study. The following results were obtained.
wamr  Geuluemse 300 K @6d,  andsugglen Ganle) HneEd  aldhhHeng eNsuTL
LUTEbBema  aeLpHMmET  SHUDME  RIFTLIET Qusesiusy  ufisTHener  @6im
BuBGETTULLL . BdohamsdaTs Hamewte  ismeils ROH uvwsiiuhdHslii .
@maBLingl Leeuhlonl (Lpgeysdell UM L 6.

Tnitial Concentration of RCOOH / (M)
S ~ RCOOH @sin ayyon-Gegisu/ (M) 02104 06]08) 1

Rate / (M/s)
s HEaiHIe [ (M/s)

0408|1216 138

Using the above results, calculate the rate constant for this reaction. _
L BwBso HTCL BsTa apgsymansT  LilsiuGH S, BV S B S HBETE  HTbsas WImHelmul
T B . (10 Marks / usistliesii)

(e} You have been given one cleaned beaker and one pipette as measuring devices for this
experiment. Choose
out of the two giver

IR

e most suitable device to measure RCOOH and ROH seporately
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(B)

SsflbapaiiBu  @eniug ke LWSTUGSSH B  GUTmBSLoTEN DIENBGIE  Bmelaemon
BiBsv HIULL Geiten Exn Gupr Eefled Bubg Ggfley Geuis. (10 Marks / yshefissit)

(v} If the same experiment is carried out at 500 K without changing concentration of any
reactants, what would happen to the rate constant? Explain your answer.
Shsbang  sroeduilagid  Qrnflasamen wIBmIwsh,  G6s  ufGarsevsr 500 K
Gavtuglansoules  GuomGiammsieminEGoruls, HbEHoNs  DTfellog Wiy memL GiLipin?

2_1gl sllansmi eflendb@ s, (10 Marks / sitsfiensit) -

Consider the Galvanic cell (electrochemical cell) given below, which consists of a Ziic

electrode and a Tin-electrode at standard conditions. The reduction potentials of Zinc and Tin
arc as follows, '

.0 _ 0o
EanleZn =—0.76V and ES712+|S?1 = -0.16V

#EBp By Bsien seuaITelbaeusHons  (arafyamu i BEID)  BHBID. B B1H BT
wonmne Geusisfiuy (Fsfeur SpSweIBamm BHuin Bubssneuien ClepmsiBaneng,). b1ann wins

Gonsiisud @y auieing si HTPHH  S(PHBEISsT Leienmion g,

-0 — - 0 _
th“lZn =076V wbmip ESHHBH =-016V
[ s B e e e
e

i
o J

(i) identitv dw components A, B. C and D of the ahove electrochemical cell.
BusBse 2 sfisn (Bemsya7.105m BHFA ugHsat A, B, ihmnt: D s srman

AN TRR b, (10 Miarks F ushisfss)

o
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(il Briefly explain the purpose of using component A.
UG A LWLFUGHSIUGEIEDETE CETHbHmE SHHHOTEH NETHE:HSD.
(10 Marks / usiistilemsit)

(iii} Giving reasons, identify the cathode and anode of the cell.
HITEUGIBOET  SHHEUHA  lpeold, Heohaiedl SCHT.H  wnpnd BB dlusdemm
Benn &TEHE. (10 Marks / usfiafilessi)

(iv) Give direction of the current through the circuit.
Bundaramnfed. (Hen@emmi t Gigvell Hlemaemll B, (G4 Marks [ shefssi)

(v} What is the electro motive force (emf) of the cell?

oeuddlell Wil wds sisng {emt) gy’ {10 Marks / Lyshefaseir)
(vi) State three (03) effects of using uncleancd electrodes on the performance of the

electrochemical cell.
HIGEMDLDT  WSeUT BT s s ganTa. ISR T Dandgen Oashsmeiiat
ghuGD elenstaubsil apsindisna (03) @B HS. (06 Marks / sitefassit)
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Question 4 / sflemr 4

Two sample vials (X and Y) containing two separate unknown inorganic salts were found during a
regular lab cleanup session. A group of students volunteered to analyze cations and anions present in
these two samples qualitatively. This question is based on the tests they conducted and the
corresponding observations.

B0 omuiirg oGssm o Lybamen sailsHsaCL 2 sfisn_dbalu S NG Eil @i’.ﬁ?&éﬁ‘h"(){

DB Y} UPEMDUITET SuisyFnl & SisHHLD Geuupd BHLelgdsnsuler Gurg S HLNQHELI L T,

AeeBungl. wieme] Gup e @6 @Bm  wonglflsefand  srewUED BMBUISTISHST  WDHID
Sismsmusidamen Lesiunl Fhulsd ouilsy LFeubBETE (WPabHs. ECp SBIMERILLIGLD  alem e
Didfest  Cobbersan.  Barsemenssit LHOID  SIBDILE  OSTLTysnLWw BICUSTEN I [ cks6T1
SABSDOD  SlgUUsHL LITHS Qi SHEDLD(HS;16TT6T 607,

(A) This section is related to the analysis of sample Y.
@uug@ureng w1HR Y G u@Uumisy e QEHTL T WIg,

(i) Sample Y is a white powder that has an irritating odor. A gas with an irritant odor evolved
- when-Y is boiled with dilutéd NaOH. THig gas turned ted litthui§ ihto-blue.s* .- 7
Wil Y. eysmpl eflFem G 0avHme o_sniul o) Cewemisndfys st oyb. Y
Benan gmpie NaOH o e Qorgassi@i Guirgy aflFasum BId wemdhans o s
@ euty) GasfGuiuig. Eebsaumusumsig Alewtny Bm utdFeTwiGHETmsT Koo BMIETES
wIBRiwg.

(a) State your inference based on these observations.
SHIULLL. HuSTel i HomeT  SielusmLWneEs  Qamam() 2 10 SIDIDTEIRIG DT
EANNICES (05 Marks / 1 siefesei)

(b) Name a suitable confirmatory test and expected observation to confirm the above
identified gas in part (1)-(a), if it is present.
GGee Lgsy (D-(a) Gt Zembd ameiul e Shuedr, GwTghfluled srsmiiufio . Te
DELSIOT 2w Lrdimisha  Comeis TsierniEib @i 2 mSiiunt GEGsrmemneu e
Gk Bps Cuiz) afdfunidsiubp SIUBNNILBHBDETIURD 555
(05 Marks / usiefiasi)

() A colorless and odortess gas evolved with effervescence when the sample Y was reacted
with diluted hydrochloric acid. A white cloudy precipitate was formed when this pas 1s
passed through a solution of colorless lime water, However, this white precipitate
disappeared after a certain time when the gas 1s continuously passed.
wthBT Y sz maEten maGrremBei N OUAVHBILE  HTHBO B, ) S TR TR
ICHMIE  10500ERD  suldjshay HIMFHHI. S GeatshBuhLizy. Geusurisnsy  Sminim
FIRGIFLUYS  BIFFI@L b CFsubHmb  Gung @ Couewmienl  ysagren  (Cloudy)
stipingey Bgyishd Lum s STBE,  Beeuy Cgr b CasnidsmiuBans Ton, o,
HFTL Buyhine Jsieny Genblsusitsnl B afipuigsy aMHa EWEE AT

{a) State vour inference based on these observations.
HILLICL 9BUH TSP BN gLl I8V LT B Caraiip 2.10an SHERILL TEMBIE 51161,
O CES (04 Marks / siiefssm
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(b} Giving relevant chemical reactions, explain the observation of formation and
disappearance of white precipitate with lime water.
QUTmHSLONE  BIFTLEG, HTEEHRIGNT  HEHEUHE  (PsOD,  easwleniThy BB
Cenesitemin efipLigalest GHIMEHL WHEID M| RBWsBenT oilsTibEs.
{06 Marks / Lehieflassit)

(¢) Draw the simple experimental setup using the delivery tube for the lime water test.
Make surc to draw the dipping positions of the delivery tube accurately at two sides.
Cuidend @prsmwl (Delivery tube) LwsiiuBHH BuBesTsisTLibBid aedemmby B .
Cangemendmrar  stefur  uflBonmensy  aimwleny  susnje.  BUib@d  @pruled
SupLbmRiEEnD  appAuiBas@Gn  Plensvmmsi  HBhHwis  aenihel Sl Hoens
o_may G (10 Marks / ysiisflassin)

() Name two other anions that can also make lime water milky in addition to the ton/
ions you mentioned in part (i1)—{(a}).
BGss wgad (1)-{a) @& B safu DL SEseg
HeSENIAEL Femy UTsUBIMI it Geauml @i iedTssisdiE

HUSIBEHEE Bo0d BoTh
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(¢) How do you chemically distinguish two wet samples: carbonates and bicarbonates, if
an unknown sample is given for a qualitative analysis?
arubemm wHmb GmaTuCHm AusBmmnd QBT @ omlwine g wrgl
eI Lsmiugy  Lghlumlalineis o misal b Ui psisnsmdlss, @l Fm @y
wirglflesnsnib sisusunm @isnuisn Foiulso Brdstt CoumiBsas oimlefias?
(10 Marks / ysisiiiasin)

B. This section is mainly related to the analysis of sample X.
Alugglureng, retenots wrgf X @ ugiuTiey e QBT TLEmL_ LU,

(i) The systematic cation analysis was carried out for sample X, following the procedure
given in their first-year lab guidebook. The relevant positive observations have been
~ - “summarized in the following table. The observations of all other tests were found to be
ST nggativer *Comipléte-the inference column of the following table for each observation,
corresponding to steps-1-4to 4. on this same table.
(PHeOTD eI e snnGiiged SIN.L HenL_(Lpeniid sl '.g;se}m‘;"mﬂ'gﬁﬁ‘. X
BYDepien (PENMBUTET SMBLUST L@ UILTLI5ySHsT BoBlareieniulLar. el SIsHETHL 6
CorLiyeniil  CUIGSSILTED W DisuHTail1d56H (Positive observations) &Gy
2 6iel S susmamiuled  FEHBING  HILIN [Beiensu. Ca)d  sJemeLl  DIENEISS5
Ban memensaiion ayh DNDNHTE I b eBeTT CUTHSHSULITL MTanai (Negative) sTen
SEOILPIIL L gy B8 oFiun Beiten 2L suenemmulied, 1 (WPHE0 4 CUMPUITE LIy HEThL. 68
QeTijysmiul | esuleurnes DIEYDHFENUIL | LD e flu SHEDILD TSI 6D ETT EN
DL eUamem el SEppTems Tad0 erups SibniTenee Lise) Qs
(10 Marks / ysiieiflssin)

Step / uigupso Observation / sysanaflin Inference / ogpivienb |
1. Test for Group V cations A white precipitate was i
gal iV tormeed
BB I3 T 5Th 4 I T 65T Laiss Dritgsy 55517
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2. The precipitate was filtered
and washed with hot water © formed.
and dissolved in wanm @ wehasit B alibugar ey |
diluted acetic acid. Then S5 um. e
K:2CrQy was added.
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The precipitate was
moistened with conc HCl
and confirmed by the flame
test.

@eualiplgsurenm  Lanihs
HCl @somso pememdbsiiulL
Ulerenny FENTENHVL
L@t dhsmsnt
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“The

flame turned into
Apple-green color.
FOUTERE:  SLemE  DIdiel

LFand FImons  ormiLig.

Saturated (NHa»SO: was
added to the filtrate and

boiled for few minutes.
Then  (NH1):C204  was
added.
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A precipitation was not

formed.
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A gas evolved when concentrated H2S0y 1s added to the inorganic salt X However, a gas
was not ohserved when adding diluted acids to this same salt. A yellow precipitate was
formed when boiling with Cone, HNO; followed by the addition of excess AgNOs into
the aqueous selution of sample X, This precipitate was nsotuble in concentrated amimnonia

TP
SOpULio.
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{(b) How do you confirm the presence of the above ion/ions you predicted in part (a) of
(i1).
Cube g (i)-(a) @0 Prssit safHs  owsT  Skvg  SLUsBENT
SieILLBElT Mo s1sTuGene [Bhmail sleuangy o_mg CFusiissh?
(05 Marks / stieiesin)

(¢} Write down the mathematical expression for the solubility product for the above-
mentioned yellow precipitate in part (ii).
ugs (1) @ed  Bhisst @Ml wehsst i ellbLigelsst  memiraSimen
CLIGSBHHAMBTEN  B6ml 5 EeUSTIUILITE hL 61(paE. (04 Marks / ystiefassin)

(1)) Based on all the observations mentioned in question 04 above, predict the molecular
formulas of inorganic salts X and Y.
GueBse  afewr 04 Bsb @GFOSLILEL  sEnesdy DINHTHIN B BEDESIE  DIFnIow.

ST G hI  TRBENGT Fujids.
{08 Marks / yshefiamsh)

{iv)y (a) Canwe use conc. HCl instead of dil, HCY when anabvzing for sroup 1 cations? Justify
X L) h g Erouy Y
VOUP answer,
I | afpusissmst ugiinie Golupe Cuis sagmren HC @me U

brfihs HCl g wwsiiBéha gpuijet? o, way w7 e B LU HE 5.
(106 Marks / ysiedleseir)
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(b) Scientifically explain the importance of adding NH4Cl betore adding NH4OH in group
III analysis instead of adding only NH4OH,
al Lo [ ugiumdisisst Gurgy. NHiOH wirgalgn Gofilwsme uglsors NHsOH
Bariinsmne apeieny NHaCl Saisastufbalsimgl. BH6aT (pohiluidhaisnhemnd aflishEnTear
FHlullsd eNsndms. (10 Marks / ysiiefi®sir)

~ {c) When analyzing for group VI cations, the flame color of K* can be masked by the
color of Na', if both these ions are present in the same sample. Suggest a simple
experimental technique to distinguish the flame color of these two cations.
il VI ughuiietss Gurgl, &G wrsfflulsh K'Y wmpw Na® ey G
SWETBEDHID  &ismiiLGeTian, K @ meumsnsy BmioTsrs Na' st &euTens
BmSHamnsd nepnbaEluLdbanBl. o Fel G SMBUIBETeT  &eITEED
Pinmsmer Canmtf ko spisupinatss g oaetw  ufi@FTmenst  BILUD  eiien
U b aenT &) . (05 Marks / 1siisfansit)

(v} Name one practical application of guaiitative analysis of cations and anions,
SHmsdiaa  nmmHe ssdsedtna o st usdiungl Felufeoiesr Ll sl eh
BEDLIPEH G (TG i hfait GLislyl Hihs. (02 Marks / Lsitafiasit)
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