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General lnstructions

- 1. Read all the instructions carefully before answering the questions. fg@im()@a BEmc 880 sus Bug
coesd ewls! Hwbols.

2. This question paper consists of four (04) questions in sixteen (17) pages. / @@® g sme 89
cunnBsT (17) ow yolsn vedfst (04) a®sidm b,

3. Answer all parts of all questions. / 8eg® gdmiE Bee® emded DED 8End asesis,

4. The answers should be written in the space provided. / BEnd; sow 418 9od8 88w gne.

5. Draw fully labeled diagrams where necessary. /edas misioe 2988 ®messi® 58 mdn Ee Gies
wowst efsim.

6. Involvement in any activity that is considered an examination offense will lead to punishment, / Bwse
D5 @R eGe®m B ® FwdHEmd adasil £3 (f0® 380 ey ob.

7. Use blue or black ink pens to answer the questions. / g@o2cD B850 ex=dE sew B ond md
Hedm 2y57 wrdon @dnis.

8. Clearly state your index number on all pages of vour answer script, / @aed B8md sped Ba®
B08c A2ed Buno goma apmiED scons m0sTm.

9. The non-programmable calculators can be used. / g eu mg omurd vms wly mBo ne
fargen)

10. Mobile phones and other electronic devices are not allowed. Switch off and leave them outside at a
safe place. / $0® (dndm vv gonnsl gocEshBe conds deem L8 edad mm. 8o B
Bafln w06 eddBn eddhmam mf duim,
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Question 61
(A). A student wanted to carry out a titration to determine the concentration of the weak base

YOH with 0.400 M HCI solution. He was given a 5.00 M standard HCI solution./ Sesewmd
YOH 58 gac wd@aem wasigons Foes B8O wewm, 0400 M HC poeaefsy en@iomnest
B¢ BTBO g Be. Bxd & wewr 5.00 M w8@m HCI edmus ¢@r egs 2.

(i) Calculate the volume of 5.00 M standard HCl solution required to prepare 250.0 mL
of 0.400 M HCI solution./ 0.400 M HCI ¢ @mews? 250.0 mL wmed H880 ebaws,
5.00 M es88m HCl e:d enedd 858800 aenmns mosin. (4 marks)

(i1  List down the glassware and other apparatus required to prepare 250.0 mL of
0.400 M HCI solution accurately. (One mark wili be deducted for each unnecessary
item)./ 0.400 M HCl ¢obemem 250.0 mL H8680 emed BBET §bmm S0 wase)
oW gomnmy comies Cildnon mIsim. (goDns @ ¢lnlenld® Cnwmn ok
WSB) =109). (6 marks)

(iii)  Suggest a suitable indicator for the above titration with reasons. / goo
gr@emed pee (domen oy oPnd ewdden mdsio. (10 marks)

(iv)  If 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 0f 25.0 mL of YOH with
0.400 M HCl solution. / Sunwed 888¢ wg Bed w0edd e godesy o8, 3.400 M
HCl e@ens s YOH 25.0 mL end am@omews? B008 exls cfeses coh
BT v g enodne BE ¥R Bag 8wdd S8ndhs@mi Busis (20 marks)
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(v)  The student had done titration and obtained the burette readings for the end point in
the following order. The initial burette reading was zero for all the titrations./
Bonm andon By md @i o, guin cBess Axrecdy sen guBgebEs

R =18 _@\qmm’ O . BeE® 9505 86w @6@um HEeddY Vdrme @B
Bes.

Twenty, twenty-one, twenty point five, twenty point one.

Bedes, BBOm, De3nB ca® v, 656l ¢od O,
Prepare a suitable Table and write only the suitable end point results that he should
consider for the calculation./ gyee 8= wmed ©6, ®ewma RED wgwn Dy S8zf
sEm MEG G e ¢In (fEne B B8 Donn mIETH. (10 marks)

(vi)  Calculate the concentration of the weak base to the correct number ot significant
figures./ taE wdded woigeme HMGE wldmslm ©eHml aemma mimin.

{10 marks)
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(B).
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I [

The student found that there is a considerable “titration error” in the titration. What
does this mean? Explain briefly. / @u»wd am@romed? e qn "on®nm
odsen g A0 coB dede. 0@8xT gewd misles! ndale? emdowst wmEE
st (10 marks)

The same student wanted to carry out an iodometric titration to find 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', / 9® Gunnwd gdemem qf X2
ecdn qun wisfeehe emw MB® wg geeld@dn sndwres 8¢ $880 qdes
8a. 0988 X 8 extmn 0820w, DiByd echBO gun Smn wOH A 4Bd 68
g8 gum 88 X7 gum X' ¢fdh @uBucssme mon c@d.

(1) Write the balanced equation for the oxidation of iodide ion./ w88 awm
aulBmcens vew D udmiams Buln. (10 marks)

(i) According to the procedure, the next step is to titrate the liberated Todine gas
with a standard sohution of another ion, Z** solution using starch solution as
the indicator. What is the observation in the solution that shows the correct time
to add the starch solution? Explain the reason briefly. / & Hews 9302800
amyB, Sgw Budd drfer? Béww b ess edmma ocw twdnn md8st, 25 5n®

O comen oSPs omen uwdx, De@ddmns § ewudsl Sl en@sn
ke
q

@
)
5

28T Beue odmn dun ng grled, od@med n®n ebuddis)

7 ¢ wew ednd ewdewst om@@ mdwm. (10 marks)

>
B3a

g,

Sefaserics

g

(i) State one possible error that can especially take place in lodometric titrations
and how to minimize it./ Bedueewul® awedd®8n gn®embed 8¢de v
D g P

i ocfeum o 96 008 mdslest ewmeds ouln wenysl monim. (10 marks)

4



Index number

(A).

Question 02

00653

() Here are five safety -symbols provided below. Choose the correct name from the
given options in the brackets and label each symbol appropriately in the following
table. / g:0m8m woonin (safety symbols) voal swm ¢l e, Dswe e & 8
5® 3w BD168 ® endd O=F Ol meentme gyee 888 swm Doed eFaE wdsTn.

(Toxic, Environmental Hazard, Flammable, Oxidizing, Explosive)

(Be 0dn, 22808 cued, §Bosionygd, d=8andm, nycs o)

(15 marks)

Name/ »®

Safety symbol/ go8=i8m wovima

() The figure below shows a Bunsen burner with numbered parts. in the
provided, write the correct number corresponding to each part of the Bunsen
burner./ swm Gued g@Bedsien! gwme S mOm ¢ ool wdn Dntast

4 . G4
PUDIH. 89D DQed, e umed Ou Ol emded ams D REOE cums

Bwwim. (8 marks)

[83]

Part Name

- !
_ Number |
Collar/ '
gl _ : -

Barrel/
HOEW L e

Rubber tubing’
SR8 meas e

Gras valve

2
2] 3

Ay a€ ey A tea
08 TEdia e

table
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What are the two types of flames produced by a Bunsen bumer, and how do they

differ? dsfos? cvmeds! Hodn GBuE 88e oem nduc? &8 88 on

ebmed Drlos] ematde?

(2 marks)

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. /
te0wl 0o qedd®iOm eund @ Bomdm @B 8 vlfe: BB wem, sed=fed gug
2E® dmans (128 gmol!) @8 98 s.ecions 89D cas & on. aoe
ABuleam o086 »O8sT, 0® wgwm wde @@@ olnleen pPo ewuddsn mdsTm,
o o (15 marks)

(B). There are two unknown pure crganic compounds, A and B, which are solid at room
temperature. They were dissolved in distilled water, and several chemical tests were performed
on them. The tests and their observations are listed below./ @n®0 cdemdlted 2 am ocs
aDdm, A ww B ewngdow e.@dd) mdfm woowede connl Sed. g aum deed Tend,

SenwHm uBnines BHowsl 8 mom 8. ollve o

» dined HBFe s svm Deed ¢ wled.

Observation / &8=fs e

2.4-DNP yBB wmmdmes (Fedfioy

Pan T

BEImi B 988

#E3maB 9: 88

No Fest/ a8xfwena A - o
The purpie color of
i Added a small portion of the aqueous organic | The purple color of KMnOs did not
| solution into alkaline KMnQy solution. /| KMnO: disappeared. /| disappear. /
: =adin U8 odeamsus? mih a8rees’ | KMnl: 8 ¢® sos KMnO, 8 ¢@ upme
| waaBe KMnOy eD@5ad ooy wom L. gpdcnsy £, eggust God
\ A crystalline orange A crystalline orange
‘ Tested with 2,4-DNP reagent (Brady’s | precipitate was precipitate was
i, | reagent)./ observed. / observed. /

yHfaumedme) 8B o8l wdm 2

s s ebednsnl
A3z w5 £,

v s eduledoces
Rl ahs Dy,

[

The silver mirror test was conducted. /
38 m Doyl adwsaie Be mdm L.

observed on the wall
of the test tube. /

No silver deposition
was observed. /
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Esterification with an alcohol
{Heated a small portion of the aqueous
organic solution with ethanol in the presence Aol frui
of conc. H2504 and the solution was poured | No smell was plcasant Lruity
- . ; smell was observed./
4 | omto dil. NaCO; solution). / observed. / w5t sERs,
GG emetEas 8w 8:308mdames A8 et ezt A8 mtwimns
(madin $8w edmews? mih emdas, BBt ens embie. gwq
dmami@ ww tasle HiSO; 8w o= w3 ‘
Chorl gD, amm NaxCOs edeamen
Bm0 05 wdm 8).
Esterification with a carboxylic acid
(Heated a small portion of the aqueous
arganic soluticn with acetic acid in the ‘
presence of conc. HaSOy and the solution No smell was No smell was
< | was poured onto dil. NaxCOs solution)./ observed./ observed./
7| meddBBn adcws 8o dOBnsmes $0es Hbuwle ehn oot Rifsasae
(=n98® 4Bw edomous! R emdos, [CERIaloN o,
B3 a®aw-ww wosts HSOs @m0 gt
B3 Ehes pdeas, nmm Na:COy
- gD enea md B W ¢8).
(i) What are the functional groups present in A and BY/
A wn B OE @18 §@mnd moadt) o®imae? - . (20 marks)

(a) Name another reagent which can be used in place of alkaline KMnOa solution in Test
No. 1./ 08uu e gom 1 8 werdw KMnOy b enc 295D wibm me v edms
gfBwmimes H® mSsin. {3 marks)

(b) What is the observation you expect for compound A when this reagent is used? 238
yBHeomdme bz mom 8D A acewlos sewm 99 goduls oom Hieame
D8ufe? {3 marks)

(it) If one of your samples contains aniline, what observations would you see when it is
treated with Br/H:07 @866 eidocem sif@s7 g8g 5@, o Br/H:0 586
gdmed me 80 800 cvemm Hislem 68imndog? {4 marks)
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(iiiy  Complete the following chemical reactions and write the major products for each. /

smHm denBn ghfo o@ula md, O du 585000 sew gihm O Besis.
(30 marks)

_NH,
NH

NO»

NQ2
2A-DNP Reagent

O
H

~C
b CHiCHy—CH T OH
CH,

NH,
X

\_%/

Anihioe

CH;

3
|

4. CH;=CH-CH,CH=CHCH3 + Cold OH/MnO4'

CH,CH,O0H

CH,

Con. H,80,
—_—
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Question 03

(A). A reaction between an organic acid (RCOOH) and an alcohol (ROH) forms an ester
(RCOOR). It is found to be first-order with respect to each reactant/ m88» g®cwext
(RCOOH) es00 anFemmomcust (ROH) ams yBBwredsf vefodwnt (RCOOR) e30e8. S oo
O5f yABUDLD mesad oef cug I ewwEns qum.

(i) Wirite the balanced chemical equation for the above reaction./ 0 5B wews
BB denudm edwdens Soslm. (10 marks)

(i)  Write down the general rate expression for this reaction assuming that the initial
concentrations of both the reactants are identical and equal to “b” M and the
concentration of ester formed after time “t” is “x” M./ y8fen eond® gsdum
ensigameny o8 0H, Ao Baesfdewst "b" M O a®m D0, "t" mrEessy 1)
@3¢ O800ed mulgame X" M 29, comdome moBs co® gAFed
Bomobs sem gmneme Basis, (10 marks)

(i) A kinetic experiment was carried out to study the effect of acid concentration on the
rate of the reaction at the constant temperature of 300 K. An excess amount of ROH
was used for this study. The following results were obtained. Using the following data
given, calculate the rate constant for this reaction with the correct unit. / 300 K Boen
cEmTded &, 4R5wed Gymitaed adc isigmed A ® elswmns HBS sem
Sogm Sewwm Bom elneoes 8 mom @8 & wewn ROH wawigemod afBxs
s@rman ©alon ©dn cE & 8857 vuy 9ROC/Tm e ovzn 8. ven crsfedos

, =

CED ¥0TTn ma, |

i

£

€
)

SEE SIS B Bym Duma dmme 885 ooume mosin,

(10 marks)

—

| Initial concentration of RCOOH/ (M)
|_RCOOH 8 2589w sasteenc/ (M) | 0.2 | 0.4 | 0608
Rate / (M/5) / 8ozt /(M/s) | 04| 0.8] 1.2 1.6 1.8

Q
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(iv)  You have been given only one cleaned beaker and one pipette as measuring devices
for this experiment. Choose the most suitable device to measure RCOOH and ROH
separately out of the two given items. / @90 098 elzdvene wem 2520 HBe®
comses ece 86l mim ¢ &8 1 & ew Bovd | o o@as cas & ¢im. 09
comdes gudst, RCOOH ewn ROH 60m admn® &80 aguws DEurf® 35y comoes
b sin® Eesim, (10 marks)

(v) If the same experiment is carried out at S00 K without changing concentration of any
reactants, what would happen to the rate constant? Explain your answer/ ¢@bs & ;8
g8 Henabe rime 6Dme erumd, 8 adwe 21888 500 K & 8¢ mdsies] »@
By Bunud @B 8ede? Bod BEns twE8 mdsin. (10 marks)

(B}. Consider the Galvanic cell (electrochemical cell) given below, which consists of a Zinc
electrode and a Tin electrode at standard conditions. The reduction potentials of Zinc and Tin
are as follows: / w®@=m nxdes) wley Buld gsecHeddbunl sw S5t geocdeldeds?
@D=im D onD it @ f e O Sgndl Gwdim emdss sem AcH . Boval wv Jui

P = P £y 2 3 20 =
Se 2EBunds Eulost svn 258 cd:

0 _ ; o =
Egpetiyn = =076V and  Egovg, = —016V
|
| D
[
. H _ j/—- 1AM
. !
10
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(1} Identify the components A, B, C and D of the above electrochemical cell./ gum
Benef dmowfles omdsed A, B, C on D om0 wgsN Osis. (10 marks)

(i1} Brefly explain the purpose of using component A. / A 09 webmn B568 Go8 e
emIdews’ mm e movim. {10 marks)

(iii)l‘ Giving reésbhs, identify the cathode and anode of the cell, / eun o 08xf swmdsed
WEEIR® w0 grende nern oxv. (10 marks)

{1v) Give direction of the current through the circuit. £ =Bece wom, OED H51ed Emwmd
esens @dsism. (04 marks)

{v) What is the electro motive force (emf) of the cell? smiued SenFordn dEnd
(emf) o nDxfe? (10 marks)
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(vi)  State three (03) effects of using uncleaned clectrodes on the performance of the
electrochemical cell. / awby gecEedld) mibm H58 B, Biyd Swmwdlm
emTned §umBsdud mim dee® o (03) vewst mdsis (06 marks)

Question 04

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 ohservations. / Swawznend BEBg B8e® eBom§ emgsisw
2508w D G mn odoq luc B8 e (X sw Y) v os3on & 698 w®ug
‘Geomd gF ®Owm on gruen Qensidnd Sdeceems RO Bes? motiho®n
Bedbedst 928us Sw. o nuve, 38 By me sisves wy entis Binle e O vemd®
@b.

(A). This section is related to the analysis of sample Y./ 683 emde Y Bufed BdeCBesnd
aong @,

(). Sample Y is a whitc powder that has an irritating odor. A gas with an irritant odor evolved
when Y is boiled with diluted NaOQH. This gas turned red litmus into blue. /Y e eny 00
otRan &8 &g o smoeB. Y nynm NaOH a@e mxdnts ot 89 o0 osies o8

fa

D50 BOBe. B Lopnd 0y G2 A s moba.

() State your inference bascd on these observations. / 88 H5wWuam 8m o¢ndD e

RoBms gwa 2omm. (3 marks)

(b) Narme a suitable confirmatory test and expected gbservation to confirm the above
identified gas in part (i). / 9o (i) snload sgmen DGl owhd B0 waw pge
udtuemont 58 »S grt geduaBn HBulsamw scnw BiEH, {5 marks)

12
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(11). A colorless and odorless gas evolved with effervescence when the sample Y was reacted
with diluted hydrochloric acid. A white cloudy precipitate was formed when this gas is passed
through a solution of colorless lime water. However, this white precipitate disappeared after a
certain time when the gas is continuously passed. / Y Bw@e noym wBeiumecdSal a®rw
©¥® 98w mg 80 dben 08n By VT 6B Digds BOB.. eO® D130 a8 gy Lo
Lo ©dm 085 ng 5O ge DEamd OB qOmednns o, Hfd, 608 Digd ed«din
0O ™I 8O 6@ MmEwemd vy OO g admledse amdicwst Ba,

(a) State your inference based on these observations./ 9@ R8s Bm uen® @ed
BoBmw yae HSETD. (4 marks)

(b) Giving relevant chemical reactions, explain the observation of formation and
disappearance of white precipitate with lime water. / e dmedim ghdw o
0¢85, 0¥ y@ fod edamy ©8w e ebdoduar w80 ow OO gDdedns
endicost 88 8w en 219128 Wi, (6 marks)

(c) Draw the simple experimental setup using the delivery tube for the lime water test.
Make sure to draw the dipping positions of the delivery tube accurately at two sides. /
94 Ewd eldfeens uew Bubsm men wdnens? wde obdfem D@ eluwm.
Ealdm meod seosons’® GEDm ddim B 080 adsty, (10 marks)
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(d) Name two other anions that can also make lime water milky in addition to the ion/ions
you mentioned in part (i) — (2). / @& (ii) — (a) ool sews? me gume/ges BEO
29n0D gd8m vy ud B8 500 exf mg B »OY grren 9iEE B BIED.

(5 marks)

(&) How do you chemically distinguish two wet samples: carbonates and bicarbonates, if
an unknown sample is given for a qualitative analysis? @ @f®m Ededeaes eew
eonesisn ool e@8Ewe af R esid oy BB®Desi0, Sweiind eDsims wgsn

wsias eneese?

(10 marks)

B. This section is mainly related to the analysis of samplé'X;! 58S Smade nim Daewest X
Bued Bdedewmnd o8asid) ¢d. '

(). The systematic cation analysis was carried out for sample X, following the procedure given
inn 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 negative. Complete
the “inference column” of the following table for each observation, corresponding to steps |
to 4, on this same table./ e Deed dwmum Semmd BiIlcntoedsn eues ¢wl ef
B 8dm3e gn0dne 68, X Aeide sem nBmnc ey Sdedssns 8y m0s
cd aqpg Bug® donsdm 8=l svn Dged wmdre ®d o genns Bog®
u3femdc Al sighd®m D sww aion 8 ¢2E Loped Bubd | 8D 4 ewds

emyhs D5 650 Blemes sem® sng
N7 L

Zoed

2w o

“gmbnm Sleodms” ANl cln ol

@S os mdsim. (10 marks)
Step/ Bedo Observation / Iiferences / 5@ So@m
ABfwan
1. Test for Group V cations./ | A white
V Dy mnadBoed @D | Precipilale Was | —---eomomememmemme e oo
wews ulsle s, formed. / | s
25 0ttt
B T T
B T D ettt ettt
2. The precipitate was filtered | A yellow
and washed with hot water and | precipitale Was | -------mmossss s e e
dissolved in warm diluted formed.) | s e
acetic acid. Then KaCrOs was | @ o101 | oo e e
added./ ebmEadens | e
admiednse sud, o9 Yo T e et e
| deeest oalo, c9e® oo
#BOA e@eed 2omd, ol
CKoCrOy emm wom @& 1

14
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3. The precipitate was The flame
moistened with conc HCland | turned into
confirmed by the flame test./ Apple-green e
gOwleduws wslg HCl &8 color. /e

emm®me ®d, el ace aqd — S
ofxfeems @0 mVOG HO® | OBVE BIVBD | cemmcmmm e
@8 '6)1(5‘(@%. —————————————————————

4. Saturated (NH4);804 was A precipitation

added to the filtrate and was not - - -
boiled for few minutes. Then formed.,/ | e —
(NH4)2C304 was added./ aduledsns | —ooeeeme

e50wm0 womadm (NH)2804 | @B ©5098@, | —memmee e e
don 6 Ol Adue | e
503 oxfsn EE. vyd

(NH4)2C204 21 mom 38,

(ii). A gas evolved when concentrated H>SO4 is added to the inorganic salt X. However, a gas
was not observed when adding diluted acids to this same salt. A yellow precipitate was formed
when boiling with Cone. HNO;3 followed by the addition of excess AgNO; into the aqueous
solution of sample X. This precipitate was insoluble in concentrated ammonia solution. /
gmdBD O X 0ED wisls HaS0y dmn me 8O dgdnf 80Ba. 58, e EDewdd
D@m BE go¢ ooy B 80 hgds Biems emde. X Beled 88c cbme 2BIE
HNO; es8e0 08 guion ed8xm AgNO; Ermed dmn ©ed0 mw owd gdnleduns
38 0D gbulodun wrls eedIRm s ne 8o emneb.

(a) State your conclusion based on these observations./ e8® R8sec s B5eD20 Bed

BRoTmie gora nosT, {5 marks)

(b} How do you experimentally confirm the presence of the above ion/ions in your sample,
you predicted in part (a) of (iD). © a@d= gom (i) § (a) emdosd 23 gedFnome Be

GumEw leenie sLEd slsds @i Sno nuid, mdsfent omaeede? (5 marks)

{c) Write down the mathematical expression for the solubility product for the above-
mentioned yellow precipitate in part (ii). / gw (i) ewodod 2ens o eDdodand

@, U dany suw 0&En I gmame Genim. {4 marks)

—a
]
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(iii). Based on all the observations mentioned in question 04 above, predict the molecular
formulas of inorganic salts X and Y./ gum 04 0 gdmed scws! Bes Absisw dn 05 dd,
X o2 Y gmadim CDmEE eEmm gy Joddmone minim. (4 marks)

(iv)
(a) Can we use conc. HCl instead of dil. HCI when analyzing for group 1 cations? Justify
your answer./ |z ed@ied mndows Bdeduoss B880@8 nmm HCl 00500 wosle HCI
8 g wB¢? Jod BERT wilhdHmd e mdsim, (10 marks)

{b) Scientifically explain the importance of adding NH1Cl before adding NHOH m
group HI analysis instead of adding only NH4OH. / Il sved®ws Basca shede
NHiOH s@ @ omn 838 0503, NHiCl 0@ g8rmun erd@wnedi dny Hlsd
DeoslH® Boors @D i@l »osis. (10 marks)
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(¢) 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./ VI O moeded
Doem g Bdedemns 88092, K™ wn Na© gun ecm® omd wmiloconm S0d
28, K’ 8 qdocs dbame, Na' 8 aqdecd dmeus? sdunt mé8. 608 mndros
eemd qdecs dEwme cdE®C wgen VB vem wiE vledemtl@n BHOeS
el mests. <~ T I (5 marks)

(v) Name one practical application of qualitative analysis of cations and anions./ mEews
HINSHOE QEn®n ddeCsmaed 9uf ewlBm ewdn »® Bdsim. (2 marks)

5 Ao Rt et Rl sl B e e o Sl s o o R B o o B e o e o e o o s s e o



