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THE OPEN UNIVERSiTY OF SRI LANKA
B. Sc DEGREE PROGRAMME 2010 / 2011
LEVEL 3 - FINAL EXAMINATION

CMU1121 - PRACTICAL CHEMISTRY
DURATION: 2 HOURS

Monday, 20" JTune 2011 ~ Time: 1.30~3.30 p.m.

Answer ALL questions _
 Use the space provided to write your answers to each question. _

1. (a) (i) Write down the expression for the solubility product of lead arsenate, Pby(As0,),.

(ii) The solub'iiity product (K,) of Pbs(AsO,) at 25 °C is 4.0 x 107 mol® dm™'3 .
Calculate its molar solubility at 25 °C.

(30 marks)

http://digital.lib.ou.ac.lk/pgp
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{b)(i) Caiculate the solublhty of AgClin 0.01 mol dm™ CI” solution at 25 “C
The solublllty product K, ongCl at 25 °C is 1.8x107"" mol* dm™.

(11) It is often a practice to wash the precipitate, in gravimetry, with a solution containing a
common ion. What will be the effect of washmg a AgCl precipitate with a 0.01 mol dm™
Cl” solution?

" The molar solubility of AgCl at 25 Cis 4.4x107° mol dm™ ' (25 marks)

...................................................................................................
....................................................................................................
...................................................................................................
P P L R L R R R R N I L R LR R L I R )

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

{c) X is a mixture containing two cations and one anion. A set of tests was carried out to
identify the ions. The following table gives the observations for the tests.
Write down inference and explanation/equation in the space provided.
S {45 marks)

Test Observation ; Inference Explanation/
- : ~ Equations

1. Flame test Apple green >~<’ |
; , o
2. borax bead test Blue ' ><

3. An aqueous - A white
solution of X was precipitate.
{reated with dil.
HNOQOj;and aqueous
AgNO;;.

4. Added dil. NH; Precipitate
solution to the dissolved.
precipitate of (3) '
Conclusion:

| X contains the cations .......... e and anion

...............
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2. (a) B(OH); is a primary standard weak base. The molar mass of B(OH); is 115.0 gmol™.
(i) What is the mass of B(OH), required in order to prepare 250.0 cm’ of 0,1000 M
solution? (give the answer with the correct number of significant figures)

(ii) How do you prepare the above solution? Wr1te. down all the important steps thh
the glassware and other equipment you would use,

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

--------------------------------------------------------------------------------------------------
...................................................................................................
...................................................................................................

L I T S S P e T T I N T N T R e R I T I I R I N I I I A R N A N I )
....................................................................................................

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

(20 marks)

(b) The following equilibriums of B(OH), takes place in an aqueous solution.
B(OH); S BOH* + OH” ks = 1.9 x102

BOH* —=—~ B% + OH- ko = B.3 x10®

Write down the equation to show the reaction between the strong acid HA with
B(OH): . _ (10 marks)
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‘ (c ) A student was given a solution (100 cm”) HA, of unknown concentration. He decides
to carry out a titration with 0.1000 M B(OH) to find the unknown concentration of
HA.

(i) - What are the theoretical factors he should consider before carrying out a
titration? '

(i)  List the essential glassware and other apparatus needed in order to carry out the
' titration.

6] LT P et retrressrienerarreaarrairaanan

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

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

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

18 marks
{d) A twenty five cubic centimeter portion of 0.1000 M B(OH); was titra(ted with IBIA .
using methyl orange as the indicator and the average end point reading was twenty
cubic centimeters.
(i) Sketch the expected titration curve and show the pH range of the methyl orange
indicator in it.
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(i)  Record the volume of B{(OH): and the end point reading.
volume of B(OH),

metasesanasras Bartaveasrenar it annana semaus

end point reading ....c.oovvviiiiiiinii s

(i)  Calculate the concentration of HA.

(iv) What would have been the end point reading if phenolphthalein has been used as the

indicator? Give reasons for your answer. (40 marks)

B T SR e bt reareaeteteieeie e et eeranaantaa
C et ettt e et b eatedees et e eee e ten e tene e tae et aeetaar et an e et aaraneaean
.....
............ f et b ee e eee et e hea e et etee s eatatateanteaaenestan et aeatiaareaneanas
...... et a e eeueeatrereeeieeaieranenranens i eaeteatraerrnaeraneraans eeveanen
...... He e e eeseaseaseareacestaeenenteseniesetateetnteteenttaret ettt benraettea et e raaenen
et e e eeea e e ereie ettt et eene e ae e et aaean et e ta e ea et saaeas e ras
...................... U UP PP

.................................
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e) Give reasons for the following practices in the laboratory.

(i) Iodometric titrations should be carried out fast.

(ii)  Inanacid base titration, it is always better to fill the burette with the acid but not with

the base.

(iii)  Before using, the pipette should be finally rinsed with the solution to be filled.

(12marks)
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The 6ompound P contains C, H, O and N as elemerits, The following observations were
made on performing the tests given below to portions of a solution of P in methanol.
Write down the inference for each observation. -

Test Observation : Inference

(i) | 10% NaQlH was -No gas evolved.
added. |

(i) | Above mixture in (i) | A gas turning red '

was heated. litmus blue evolved.

(iii) | 2,4-DNP was added. Orange coloured

| (Brady’s reagent) precipitate.

(iv) | Tollen’s reagent was | No silver mirror.
added.

(v) | Reacted with NaNO, | A red dye formed. .
at 0°C and 8-naphtho!

was added.

(vi) What is the conclusion regarding compound P from Tests (a) (iii) and (a) (iv).

(30 marks)
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(b) 1. Give the structures of the reaction products A — E in each of the following reactions.

CH,COOH

10% NaOH Bry/CCly e

OH- _ CHZOH

Na,CO neutral Wzso“
FeCly D
B+ C0O,
. .
A B C D E

........... Frtasbrasavrerahairantte 4aveseanad T T N N e N P Y
.................... R L I T T R R e e R RN
T ERT} P T L L R P T Aalrasaatran R A TR L R e ren
........... EE R R R R

. RN RN RN I e aresean Fetacarantiatans Faaean Faaaass EEEEEE arrasasa Frtus s ta st aasa ]
- dsaasaasnsanranns P I R N T N R Fraaadaee 4hdarsssdasasanrraaataru R ea T ey Frarateaes

4t sana 4tsiaseaaara e e At essstesunre s s s A draratanmaes P L L L T T tras e
........... Aerrsd b raticaa bt reaatuanata e P T L L R R ) LY et
------ T R Y R R R R N T N e R R RN E R R R ]
..... IR RS savE e e e P 4 P L e R R R R LR R R RS ]

(40 marks)
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(c) Given below are several steps taken in recrystallizing an off white solid to obtain pure white
needles. Explain the importance of each step giving consideration to the underfined
phrases. ‘ (30 marks)

(i) The sample was dissolved in a minimum volume of hot solvent.

4.(a) Two pure metals M and J are known to form stable ions M?**(aq) and J**(ag). A
student was given two electrodes formed by placing a rod of M in a solution of

M™ (ag) and arod of J in a solution of J* (ag) at25°C. He was instructed to
prepare a Galvanic cell out of these two electrodes, using a salt bridge, and measure
its emf using a potentiometer. In the experiment he found the emf to be 1.023V and "
that the electrode with the rod of metal J to be at a higher electric potential than the
one with metal M.

(i) Giving reasons,r state whether the electrons flow through a resistor (load) from Mto J -
or J to M when connected across the metal rods M and J in the cell constructed by
the student. ' '

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

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

.....................................................................................................
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(iify For the above mentioned Galvanic cell, write down the spontaneous

ANOUE TEACTION: .. veviretit it e

cathode reaction:.......ccovvveviiiiiiniieieniianriannns

ceil reaction:........ E ettt ittt e ettt et ey e e s et b st e aae s ey aas
(iv)What is the charge number of the cell reaction you have written above?..................

(v) Giving reasons assign an emf to the celi reaction you have written above under the
conditions the experiment was performed. '

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

(50 marks) -

(b) A student performed an experiment to determine the molar enthalpy of neutralization. He
mixed 25.0 cm® of nitric acid and 25.0 cm® of sodium hydroxide solutions in a beaker. The
concentrations of each solution was 1.00 mal dm™, and the temperature of each solution was
21°C initially. The final temperature of the mixture was 27.5°C. )

(Assume]all 1's.olu‘tions have a density of 1.00 g cm™ and a specific heat capacity of
42JK° g9) '

i) What is meant by the term “specific heat capacity”.
p p

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

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

(i)  Express the vaiue of “specific heat capacity™ in SI units.

10
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(iii)  Giving reasons discuss whether the result of this experiment is acceptable.

......... L R R R N NI
LRI B AN R R N I A A I l--qlll.l...lav..l\d‘l--. ------ ] Telrraas e s s N LE T AN sasaa LR N RN RS )

WddrrramTrarRTN IS EB St dEREEBE RS lol.l...\.clldlt--tu'td-b ----------------------------------------- ““susasaa LX)
........................ LR R R I B D R L L T e I T R e
-------------- L R R R L L R

(iv)  Assuming the given results to be correct calculate the enthalpy of neutralization from.:
the above data. -

{50 marks)
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................................................................................................................................

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

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

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

(20 yeirefisei)
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B(OH), —=— BOH' + OH" ky= 1.9 x102
BOH* —==~ B%* + OH ka2 =6.3 x10°®
B(OH); wihmpid susiiembsod HA E@aﬁm.u.‘ﬂmnm FThEHmMmBHE ST HeSHSTa FULT el

SDEIS.
(10 usirerassir)
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