Index number { |

. MAD
i A AL

The Open University of Sri Lanka v
Faculty of Natural Sciences |
B.S¢/B. Ed Degree Programme

Gpartmcnt

: Chemistry
Level : 3
Name of the Examination : Final Examination
Course Title and Code : CYU3302 - Basic Practical Chemistry
Academic Year :2023/2024
Date : 30.03.2024
\Time :9.30 a.m. — 11.30 a.m.

General Instructions

1. Read all instructions carefully before answering the questions.

2. This question paper consists of four (04) questions in seventeen (17) pages.

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

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

5. Draw fully labeled diagrams where necessary.

6. Involvement in any activity that is considered an examination offense will lead to punishment.
7. Use blue or black ink to answer the questions.

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

9. Use of non-programmable calculators will be allowed.

10. Mobile phones and other clectronic equipment are not allowed. Switch off and leave them

outside.
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Quecstion 1

A Ba(OH); solution with an unknown concentration was given to a student. The concentration
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 NaaCOz solution. 'y’
amount of Na»COj solid was dissolved in 250.00 mL of distilled water to prepare a solution with
0.10 M concentration, which served as the primary standard. emo¢zizn esigancss o8n
Ba(OMH): edemwsl Senveumnd Eh o 8 eOc-vdd epn®amnaes mbnous) sl gehs
BSonw ®07) @d. 1.00 M et enns) adm HC oBenods 7' mlwidmn @o®sd, 0.10 M HCI 100.00
ml obomes BEoe mc NayC0s es®8m 6D ehe 60bon o8y e58inme nim 8. pddn e®dn
b ee ecn Huw mdm 0.10 M esigeme ofin eB8 Nax(C 035 250.00 mL ead enct BEewe H3®
e NaaCOs sy’ a@romowd grgn deed 2a o3¢ oD,

(1.) Calculate the molecular weight of Na;CO3 and report your findings to the fifth significant

figure? {(Atomic masses: Na-22.98 g/mol C- 12.01 g/moi O-16.00 g mol). NaxCO;3 /8§

ey SN0 OGmHe WO B 0B sefDm wEGrmed Hilinn mosin.

(7 marks)

(ii.)  Determine the ‘y* weight of Na,COj; required for preparing a 250.00 mL solution of 0.10
M Na>COj3 and report the result to the third significant figure. 0.10 M Na;COs 2560.00 mL
® QDhem wme BB wew gbas NaxCOs; 8 'V’ 20 B8se wd &8 8End endB
2208025 d Dolimy mOnim.

(6 marks)
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(iit.)  The precisely measured Na>COj3 weight was 2.70 g. Determine the precise concentration
of the prepared solution, and then report the result to the second significant figure.
AEOO® 08m ¢ NaxCOs /dmsine 2.70 g Baf, emed me edomad BEdDexs wsleana

BEemw mosin, grley 8B8ce @edm wddrmad B8 mostm.

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

(6 marks)

(iv.)  How much 1.00 M HCI stock solution is required for preparing 100.00 mL of 0.10 M
diluted HCI solution? Report your answer to the fourth significant figure. 0.10 M nmym
HCI g emewes? 100.00 mL o cwe B88 wewn 1.00 M HCL sosfe edane emn®as

g emaw gdene? vmotn wilGrmwd Bed BERS Erdm monis.

(v.)  Calculate the dilution factor mzmy= =00 e ndno ©amne BHSsTs.

(4 marks)

—d
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(vi.) 10,00 mL of 0.1 M NaxCOj3 solution and the methyl orange indicator in the Erlenmeyer
flask were titrated with the prepared diluted HCI solution. Write the balanced chemical
cquation for the reaction between NapCOj3 and HCL HCL 0.1 M NaxCO3 0 esed 10,00
ml @® e/ 5@ edumo Erlenmeyer Seadndsl ned com umd ©0m G oHm
HCI 0D 2@ em@ioma »0m @& NaaCO; esw HCl 56 9848wd ovew 08n8s

Senedim o@mdame Eusim.

(15 marks)

(vii.}  He noted that following the three trials of the aforementioned titration, the average
amount of HCI consumed was 20.10 mL Calculate the accurate concentration of diluted
HCI and report the answer to the first significant figure. gw» ecws! amn®iosn nems!
e, Blae e HCl 08@:082 wo®@mxse 20.10 mL 20 8y wcvsl mede. nmym HCI
8 BO108 wosleens oo m»0 BERJT g 0dtrmwd Dlimn mdsin.

{10 marks)

(viii.} The Ba(OH). solution concentration was determined using the phenolphthalein indicator
and 20.00 mL of Ba{OH): solution in the Erfenmeyer flask using the secondary standard
of diluted HCl 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. gomn Bubed A&
DE wsichw 88 nmzm HCl odas. Beodddn@s? came ww Ba(OH) ¢
20.00 mL =3 w820 »08sF Ba{OH); g ened wsicams Bdene @dm 2. swn Doed
B cidrm gnes 0. oF oF gfwen B8 widnm § 882857 Ba(OH)2 vidon §
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o8 nmme @3 SO Demsl®n mmaBows? Dilimn @mdxlm. gulwg NEE | wée

0w § u8@0sf weame m6 eusIlsin,

(09 marks)
Initial burette | Final burctte ?
Trial | reading (mL) reading (mL) Transferred
(= 0.05 mL) (+0.05 mL) volume
(mL)
1 _0.00 30.50
2 - 1.50 23.90
3 10.30 30.40
4 2.30 20.40

(ix.)  Which transferred volume can be the outlier in this experiment? w8z § ®®» «88:0

c0® efv N Eed® & evndmw Bo wide?

(1 marks)

x.})  Write the balanced chemical equation of HCI and Ba(OH): reaction. HCI eswo Ba(OH):2
q
gud ufHwed e@nln dwwdm wdmndae Busimn.

(12 marks)

(xi.)  Calculate the concentration of the sampic of each trial from the three volumes you
selected and tabulate the data. Demonstrate one calculation with respect to the one

titration volume you selected out of three and report the answer to first significant figure.
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O O anwme MESY Bue DEST DD enddes el BHD HE WIBTTGEHL OHHG
B®O ¢uim Boom HOsIm. 89 onddh onf o ¥8@0m0 gD wsigene nehmw BEYD

Hopems ©0 0&8 drmned BERT Drbmn monis.

Transferred
volume Calculated
{(mL) Concentration (M)

(12 marks)

(xi1.) Calculate the average concentration and report the answer to first significant figure.

Loy e aHEud Eimne egme ©J 88nJd oegd wolCiemwd Dalim msio.

(5 marks)

(xiii.)  Caleufate the sample standard deviation for the concentration using the cquation given
below. Report the answer to first significant figwre. oswn ¢$20 b 28mdwmo
DDEwET BIgThe e He@ sdOn crndme NS MOBTH. 8§ WECrmLd

BEHC Dafm misTm.

s -Standard deviation, xi - observed values, ¥ -sample mean, NV - number of observations



Index number

00496

(4 marks)

(xiv.) Report the concentration of Ba(OH) in scientific format. Ba(OH); ensfgane ewom®@m

gamaBeas Dilimo mdsTs.

Question 2

Answer both Part A and B.

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

BWD Y@ BHB (V) ¢ gans (X) ¢ onis csbsis.

(4 marks)

Statements

True (\f) or
False (X)

a) You can smell some selected chemicals in the lab. 220 Senemnmided
g0 MBo mulerd enddan dimedm ¢ Bfown o8

b) If" you spill acid on your skin immediately wash the affected arca with
witiel. 800 08 @5 edEen G180 8, EOED (B 4 Lwquw Lend
BEEOS Gt HOBIE

¢) you need lo wear safety glasses only when you arc doing a chemical
experiment in the laboratory. 82 denwsnmded Sanedim edngp O EYD
(experiment) m6m 89 v®@ @ od8n meafond efe gne

d) "Soft" glass is made of borosilicate glass. "®ag" £¢0; @edIBE=O
Do OB s eaco o

¢) You can place a hot beaker dircctly on the laboratory desk. 232
Seaconms e®eas &m camu® Imdes e vido

{15 marks)

7
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{11.)  Identity the four colors of the fire diamond and explain which hazard they represent.

35 2wdsided (fire diamond) 88 w6 vgsneem & Rewldme ndm axindie
?.‘312018& =OETm,

Colour/ &8 emw Represented Danger /

B nghe By evimds

(20 marks)
(iii.) Identify the correct mecasuring device you should usc to carry out the measurements
underlined in the following procedure.
oen Huo 8dsded olsl 98 ¢t gifl Bne Bg A0 wew 39 o mE ¢n BDGR
BHm® comdeny wer eBYm.

2.000 g of leaf samples were transferred into the mortar and pestle for the carotenoid
extraction. 1.0 g of NazSQ4 was added to the leaf samples and properly ground. then, 25.0
mL of acctone portions were added 1o the ground leaf samples. 10 mL of acetone extract
was transferred into a separatory funnel and 23.00 mL of petroleum ether was added.
B @G0Semld Bederdere vam emg o 2.000 ¢ of De0de ww e®IEend &
»0m @& NaxSOs 1.0 ¢ 5 05 2008c0¢0 o w0 B8 0B ald oston 2. gnlngd,
o ecElEd iBodssy 2.0 ml onn wom . oBeddsf ede 10_mL = gRcemd

(separatory [unnel ) @8t mdn 3¢ end cveiEu® &n8 25.00 mL, = dmy ®mom @8

Measurement/ 82 Measuring  device/ 8m®
CODOTH

2.000 ¢

1.0g ,

25.0 mL

10 mL

23.00 mL

(15 marks)

3
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Part B

(1) Circle the functional groups and label them in the following molecule.

o5D cgebd Fuimnd medd) 088 wd (circle) wesnonsim

HO. O

{15 marks)

(ii.)  Three chemical tests are carried out on an unknown compound X.
GCEIBN JeneBm es-erlnwen (X) @n dendlm olee noe 8 emal.

Test 1: When Brady’s reagent (2,4 -dinitrophenylhydrazine solution) is added to X, an
orange precipitate is observed. Brady's reagent (2,4-dinitrophenylhydrazine ¢®ena) X
DEO Omn me DO, mEE ededsws HlFeeamw ed.

Test 2: When X is heated with an acidified solution of potassium dichromate(VI), no
change is observed. X, 08w ® D8emfe®d (V1) m@Em pdamen adn dn »g 80
B¢ eOmLE (HHO GrNEIE.

Test 3: When X is added to an alkaline solution of 1odine, the formation of a pale yellow
precipitate 1s observed. W@8e guds? obemomd X don e 80 =y cdxmedoun
{pale yellow precipitate) ;588 Almeanw @O,

(a) Explain what can be deduced about the functional group present in X, by considering
the results ol each of these tests.e®® ¢w Ol vl uBee e P Ee@ X
8 e Heoownd medthe® BERed Bud®nmw mdsim.

Test | —
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(b} Give the chemical formula and the smell of the product with pale yellow precipitate
for test 3. u¥sees 3 wow ww gdPedvnew udn duwuds woeufoed duieBm
GG Y YOT ecniny,

(25 marks)

(iii.)  Give the balanced chemical reactions for the following identification tests. swm
WO Bed® viFees waw 28nEn denedn udder Busin.

O

Hy50,
a} )J\O - .
R H + R'OH

b) 0
Ag(NHa),* + OH  + e
g(NHs)z R)KH

(10 marks)

Question 3
Answer both Part A and B
Part A
A student prepared a Daniell cell during his laboratory experiments. He brings the clectrical
connectivity between the two half-cells of the Danicll cell using a salt bridge. 8geds! @ned
Cenwen®l gmwe NE® B8 OiflcecE ewmisrs vmid mnede. By cHm clndn wilm
WmOBr flewE emiewue ¢ld emie acm and S w8ITLBw eom O8.

(i) Draw a schematic representation of the above Daniell celt prepared by the student. 8geo
B8z ency® o, vme mom ¢¢ gvn DiPcud enrroud B vwes elsn

{10 marks)

10
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(i) Giving reasons, identily the positive and negative terminals, ewn cziD8n?, D5 v waes

FEWOB WEBI O D).

(05 marks)

(i) Give reasons to explain which direction the cleetric current is flowing, Beysl @ace o

wries HPm Eanble wmm ol B8P0 evin ¢wisTm,

(05 marks)

(tv.)  Write down the spontaneous anode, cathode and cell reactions when the terminals are
interconnected. &g eBemmHO @IS O 8O 06840 a1emie, mendDe an endes
w0 8TV uBHw Eosim.

(10 marks)
(v.)  Sketcha potentiometer setup that the student can be prepared to measure the clectromotive
forcc (emf) of the above Daniell cell experimentally. gwm Bewnd omised

Sension€m Aeo (emf) sbode e @nd OR® agm B gam® oe o Bunddis

2P0 wlwsy »OsTo.

(10 marks)

11
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(vi.y  Write down the Nernst equation for the spontancous cell reaction of a Danicll cell in terms
of the concentrations and activity coefficients of ions. gon emfe 8OwmD gpe omie
gAhBwd vem O m8mdd edmdams 80 apg mITics oY ywEosies edwmn
(activities of the species) ¢seeid ¢ ©B8sy Bwr ¢adsim.

(10 marks)

Part B

(1) Write down an expression for the rate of the reaction A + 3B — C + 2 D in terms of
reactants (A or B) or products (C or D). gBHwzncm (A ewd B) evd &¢ (C ewd D)
dneest A+3B — C+2D ag8fwed Benide sew gmnmnes Gusin.

(10 marks)

(ii.)  The ratc of consumption of B in the reaction A + 3B — C+2 Dis 1.0 mol dm ™ 57",

—

Therefore, calculate following: A+ 3B — C+2 D 585000 ne B €10l B8gommba
1O mot dm™ 57! @8, 08853 swom wewst od @em© WOTD:

(a) The reaction rate, gAEwed B8ymdes,

(b} The rate of consumption of A, A 908e® Bymde

0049
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(c) The rate of formation of D, D @868 Bgmda.
(15 marks)
(iii.)  Answer both parts
(a) What is an “clementary reaction™? " “&8m gBFwitst * vy wBie?
(5 11‘121‘["13(5)
(b) The following reaction has an elementary reaction mechanism, with the rate

constant k.

CH;l + CH3CHO™ — CH3;0OCH:CH3 + I” Write down the rate law for the above
reaction. ews fedn yBH@edd wisin e 8Bm HBEWOB. 008 Byms Hunw
k @08, gun 5B85wid wews Byme Bu®as (rate law) Besis.

(5 marks)
(iv.)  Answer both parts

(a) Write the Arrhentus equation and define each term. e8edRod odmdamn Busim aw
O dal acw BEDOm @ »IwTm.

(5 marks)

13
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{b) The rate constant for the decomposition of a substance is 1.70 » 1072 dm’ mol™'s !
at 24 °C and 2.01x107% dm’ mol™ s™" at 37 °C. Lvaluate the Arrhenius parameters (E,
& A) of the reaction. eoswm Beadtims oow Bem Beme 24 °C € 1.70 x 107 dm’
mol 7' s e 37°C 2.01x10-2 dm’ mol ' 57! 68, 4BBwed mEewBes 8685
(Ea 0w A) eoosis

(10 marks)

Question 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" are shown in the flow chart. Answer the following questions using the information
provided. am@Bm COo v.enlo eqpm Smnl elg "7" mdsced SdeFe s vonm HEw
BOwes BGume oned. 7' wmdueed guones B8o ecmal vy o5l mios DE0LE giew
@0, "L" Buw@wd Sew Snn Bledst "X gmidBm e ¢D@ms v 'Y" emadnm el mod
ag gouledoem 0e¢m C8. gy tdwedsn 'Y oy abema X' BEde 8¢ me 080 edxleamie
HBOG 5w 0Nen uEed. Buwr af eTInG 1B ®S vun gd» DED BEno; snwsin.

Analysis of Sample 'Z'

Fsample Z - Solid, Contains
Gonbedis G Lut U s

Add water

Add dif HNG, Add dil HNOs

e Then add AgnNO-. R and limmediately | e
v White o qﬁ o ' i """"""__i bubble through | No evolttion o 5 gas
precipitate X irorganic Y white | lime water | andNo Twhie
) e ©salt aguenus precipitate - | precipitate in I|r}1e water
Add dil NH; _ : solutian ' i i But white precipitate
solution : e 3 remains |
et Group cation analysis: b Flame test !
‘ . The abservation s only | : B
; | after the addition of NH.Cl | :
e e P NHLOH! (MH):CO04 Flame test on the grm— .
iV White | concentrated solution oW Metal
i preciptate | | . - e =i Apple green
dissolves | pﬁjeg:\gizi‘; : ¢ colour lame
—— : E
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(i.)  Identify the metal cation ‘W’ and using the flame test and the group cation analysis, Give
reasons to your identification. s®»i 8¢ oBwd ww wmedre® mbivnm EdeFewmw &5

b

8e5®D ey O85!, ‘W' m® B Dwebe wesn OB,
(6 marks)

(ii.)  Write a balanced chemical equation to explain how V" white precipitate forms. *V’ egg
@O eds wees gmmde e B0 ueyEn dwmudim udndames Sesis.

(12 marks)

(iii.}  Write a balanced chemical equation for the reaction between the white precipitate V and
dilute NHi solution. g¢ edsfedos V'’ ww mmzm NI ¢dee ond BBwmd sewm
B@Em SweHm wudmdmaent Burln.

(12 marks)

(iv.) Using answers in parts 1 to 1ii tdentify the organic salt *X’ 1 82 il ¢sfDr @m0l
BERT ¥bmo Blods! emdBm ey ‘X' grn 05

(2 marks)
(v.)  Write a balanced chemical equation to describe the formation of “U’ white precipitate.

‘U’ g eddedon 029 dnd B39O adnfn denudn edmdaman Bosis

(12 marks)

o

A
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(vi.)  Statc two anions that can produce a gas “S™ with dil. INOs. It should also be able to form
a white precipitate “T” with the lime water to turn a lime-water solution milky. =z
HNO3 08w 8500 “S” Besedo vl eromom ocmsl gme 205D, s 8$E6 gbanns
DO oA VOO o HOS wow ya “ew b w0 ‘T gg edfedswsl 0,208 ¢
o B @ma.

(4 marks)

(vii.)  Using one of the anions mentioned above, write a balanced chemical equation between
that anion and HNOj3 acid. gus scos? &g epwenm 0853 appmomes! wdn: mdSsi.
58 grrname e HNO; 8w oend w@nEn dwmedn edmdanast Sosinm.

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

(12 marks)

(viii.) Write a balanced chemical equation for the anticipated reaction between the
aforementioned gas ‘S’ and lime waler for the formation of precipitate ‘T, w87 ssewsi
DE DD S wv 1@ Sce end goaledon T 080 wgw b gednel8n BB wd s
2@0nEn denedm almdamus’ Sasin.

(15 marks)

(ix.)  dentify the White precipitate ‘Y. ‘Y ¢ga¢ efmfodon v ©nis.

{2 marks)

(x.)  How do solubility product (ks) and ionic product (IP) affect a precipitate formation?
OB QDo v geHim @Hne gbedows 0200 Aessies) emed?

(5 marks)

(xi.}  AL25°C, AgNO; has a much higher water solubility than AgCl (Kgp =1.6 1079 M3), Let's
say that 50.0 mL of 0.040 M AgNOjq) solution is added to 50.0 mL of 0.020 M BaClagg
solution. Determine the precise weight of the precipitated AgCl from the solution. (AgCi

16
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solution. Determine the precise weight of the precipitated AgCi from the solution. (AgCl
molecutar weight-143.32 g/mol) Report the answer to the third significant figure. 25°C
g, AgNO; es® AgClL(Ksp=1.6 10719) © 080 B S OO ¢m. 0.040M AgNOsg)
v @meoss 50.0 mL of o 0.020 M BaClyag) b amewss 50.0 nl = omn »om 20 68
B, wboows! gdoed8n Agll 8 Bddn ad Blenes mOsis. BEnS ondid
81 med Drlimn ®OETH



