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2
3.
4 THE OPEN UNIVERSITY OF SRI LANKA
Total B. Sc DEGREE PROGRAMME 2011 / 2012
LEVEL 3 - FINAL EXAMINATION
CMU1121 - PRACTICAL CHEMISTRY
DURATION: 2 HOURS
Thursday, 15™ November 2012 Time: 9.30 a.m. — 11.30 a.m.

Answer ALL (04) questions.

Use the space provided to write your answers to each question.

1(a) (i) Write down the expression for solubility product of a sparingly soluble salt of the
form A,By . :

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

(ii) What is the formula of Borax?
Write down the expression for its dissociation in water.

(15 marks)



N A0
00649

(b) (i) Fillin the blanks in each of the rows and complete the table below.

The following tests were carried out with a portion of the aqueous solution of a given
(water soluble) sample .

Test
number

Test

Observation

Inference

1

Carried out flame test

Barium ions may
be present

2

Added dil HNOs,
boiled and then added
a few drops of
AgNOg,

White precipitate
formed,

which dissolved on
addition of Ammonia

Added freshly
prepared FeSOq4
followed by the slow
addition of Conc
H,SO4 along the side
of the test tube

NOj™ present

Added dil HCI

No white precipitate
formed

Added NH4Cl/
NH,OH, in equal
proportions

No formation of any
precipitate

Added a solution of
(NH4),COs3

Ba“* present

Added a few drops of
NaOH, boiled and
tested evolved gas
with red litmus

Red litmus turns blue

Added dil HCI, boiled
and then added BaCl,

SO, absent

(ii) Write down the relevant balanced equations corresponding to the chemical
changes observed in test number 2 and 6

Test No 2.

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

(45 marks)



(c) You have been asked to prepare the “Sodium Carbonate Extract” in order to test for the
.anions in a simple salt MX.

) Give two (2) reasons for the above preparation.

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

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

(i1) Write down the relevant balanced equation for the reaction in the above process.

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

(iii)  Briefly outline how you would carry this out in the laboratory.

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

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

(iv)  You have been asked to “neutralize” the extract before testing for any of the anions.
Why do you neutralize? ‘ '

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

(v) A student neutralizes a portion of the extract with dil HCI and then tests for halides
in the usual manner. Is this procedure correct or incorrect? Explain

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

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

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

(40 marks)



2.(i) A student is interested in finding out the concentration of a sodium carbonate solution
using titrimetry.

(a) Write all the important steps of the titration he should follow to find the concentration
of the sodium carbonate solution accurately.

(b) Sketch & label the titration curve the student is expected to get from his results.



(c) Show how he would calculate the concentration from the results obtained.

(45 marks)
(ii) The end points obtained for three repeated titrations were 18.00 cm®, 18.20 cm® and

18.40 cm®. What can you say about these results? What is your advice to the student?

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

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

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

............................................................................................................
ceoe

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

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

(10 marks)
(iv) Do you agree with the following statements? Give reasons for your answer.
(a) For the titration of potassium permanganate with oxalic acid there is no need to add
an indicator.



(b) The titration flask should be rinsed with the titrand before pipetting the titrand to the
flask.

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

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

(c) In iodometric titrations starch should be added when the solution in the flask is light
yellow in colour in order to observe the colour change at the end point.

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

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

(d) A standard solution can be prepared by taking an accurate weight of sodium
carbonate but not sodium hydroxide.

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

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

(e) It is not possible to carryout a titration (using an indicator) of ammonium hydroxide
with boric acid but possible with sulphuric acid.

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

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

(30 marks)



3. (A) You are provided with a pale green colored solid sample A, to be purified by -
recystallization.
i.  Ifthe pale green colour is due to an impurity, how do you get rid of it?

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

ii.  Write two ways that you would make hot filtration more efficient.

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

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

iii.  Give reasons for the unsuitability of the following actions taken during the final
stages of recrystallization.

(a). The solution was cooled rapidly in an ice bath to get crystals.

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

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

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

(50 marks)



53@549‘

(B) The above pure compound A was found to contain C, H and O only. The following
tests were done on it to identify the functional groups present in it.
i.  Give inference for each observation.

Test Observation Inference
1. Add 10% Na,CO; Dissolved with
solution to A. effervescence.
2. Dissolved A in methanol | Brown colour of the
was added to Br, water Br; solution
solution. disappeared.
3. A was heated with acetic | No pleasant smell
acid in the presence of given off.

Conc. H,SO4 and the
solution was poured over
dil. Na,COj; solution.

4. A was heated with A pleasant smell is
ethanol in the presence of | given off.

Conc. HS0Oy4 and the
solution was poured over
dil. Na,COj; solution.

ii. ~ What is/are the functional group(s) present in A?

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

iii.  Write another test to confirm the presence of the functional group you identify by
doing Test 2.

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

iv.  What is the type of compound that is formed in Test 47

v.  What is the purpose of pouring the reaction mixtures in Tests 3 and 4 into dil.
Na,CO; solution?

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

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

(50 marks)



4. (a) A student was given two electrodes formed by placing a rod of iron, Fe(s), in a solution

of Fe’*(aq) and a rod of zinc, Zn(s), in a solution of Zn?* (aq) at 25°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. Using the experimental set up, with the electrical
connections as indicated in the following diagram, he found the emfto be 0.231V.

Salt bridge

Variable resistor

Fe(s) l Zn(s)

+
— Working battery

Galvanometer
©

(i) Giving reasons identify the electrode which acts as the spontaneous anode of the
Galvanic cell prepared by the student.

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

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

(ii) For the above mentioned Galvanic cell, write down the spontaneous
Anode reac?ion: .......................................................................
Cathode reaction  ........oouiveeintiit i
Cell reaction: ......c.oiiiiiiiii i i e
(iii)What is the charge number of the cell reaction you have written above?

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

(iv)Giving reasons assign an emf to the cell reaction you have written in part (ii) above
under the conditions the experiment was performed.

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

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



(b) A student carried out an experiment to measure the enthalpy change for the reaction
of zinc with a copper (1) sulphate solution.
The equation for the reaction is,

Zn + CuSO4- ZnSOs+ Cu

The student transferred 50 cm® sample of 1.25 mol dm copper (II) sulphate solution
into a thermos flask and added weighed amount of zinc powder. This mixture was
stirred thoroughly and the temperature rise was recorded. Similarly the student added
further zinc powder samples to this flask and obtained the following results.

Mass of zinc /g 1.00 1.5 20 25 3.0 3.5 4.0 45 5.0
Temperature /°C 15 24 31 40 47 55 63 62 62

(1) Explain why the temperature increases initially and then becomes constant.

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

(ii) Using the above data, calculate the maximum heat change (in joules) that occurs in this
reaction. Assume density of the solution as 1.00 g cm™ and its heat capacity as
4181 g °C!

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

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

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

(iv) Suggest one change in the apparatus used that would improve the accuracy of the
results.

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

10
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.................................................................................................

(45 yeieleein)

Fo



00089

(c) MXeaenib et o (170 s&TewiliLpLd Sieenuaisamend CardliugBans Gamquis
sSMUGEHBEH agdTausmss SuTfleaGns Brwer Calsaliubdlemnsy:
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................................................................................................................
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..............................................................................................................
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Geuliordsliul B Lleory
Sisaamrge metar Na,COs

sayFellat g

oaBELLL LGl

4. Qe HaSO4 de wardpdail g
(paraflensoulled A witag: QUTFEET  GLIBUILILL .
15 CeumaviL_ait

QeulioTeSSILIL{H  g35T60T
NayCOs3 asanysaden s
2MBBLUIULL GI.

i Auled sreoriu@b CeMABUTT & gl LD (Snl LEIGET) 61/ 6Teneu?

. Gorgemen 2 G0 BT SEOLWTETE Sl QEMOBUTLHIE Sl LSHET GHbmEmu
2 miubhsHs Cuabonm Cansenerenul 61(IDSHI%.

iii. Gongpeen 4 B Compuelssiubd Cofemeuule eumaes WTEHI?

iv. Gangeen 3, 4 @0 HroEsssvmauLITas mHTar NayCO;5 samyseder g
sampiLGL Chrédsd wirg? :

(50 yeireiaeir)
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4. (a) ®mwus Gasred, Fe(s), gaenp Fe’'(aq) samrse gamiasiens, Hras Gsme

Zn(s) , geens Zn>* (aq) seyaed gamiaieiend 25°Culsd Sufipssieuset epeotd
2_(HeuTdhsLLL L. @reui(h LeeurulseT LWTaueUblemheuas@Gs SIUILLL Hi.
®elelyenih aTeuTUISEHLEDID, 2 LU uTeusdlenaiuld uwaUBSSH Sibd
LoTeTeUenET BHeLeUNGBEMD QaTflenal 2 (HauThd SiHeemLw H.G).elengenws (emf
) SipHsLOTEienwl LLETUHSHE DeNSHGSLTH Siflanl L UL gl eeimb

UEMILIL SHFHle0 Sm LU’ Leumyy Ll @)enemtliLisempLeimenr LFGCFTSHmen Sieniplienull
vwaLhGS V.G .alemswurans; 0231V o156 SBUUmS SID OTERTEUSRT
ST DB SHTesT.

Salt bridge
Variable resistor

Fe(s) l Zn(s)

. .
— Working battery

Galvanometer
\&)

(1) wTENTEURTTEL 2 (HOUTHSLILLL Heveualld HeoSHHler SWITH DCaT LTS
CaMPIBUBLD LOeTeUTENW STTUIRISET HHEI HEDL TR HT6wIb.

(i) GuBsytiul L sedaalld HeobdBomer, Laleumbd SUITHOIsH HThonhHEnar
GT(IDEBIB. :

Y10 11 TR R 511 e 8 1

BCHTL (DB BITBBID: < eeerieineiiit ittt et s e reenns

eIV %511 7 -1 1
(ili) GwBev BT eIPHW BHVHHTHBHH GHB 61601 WITHI?
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(iv) ufiCermenen ang,g;uuLL pubsemeanseier S UG (i) Bev GG Brisei

AR &G FHTHEHHIMEG STranmHSs Hhxh emf (0.6).ealeng) Generd
BTG .

\

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

(50 yeirelaseir)

(b) Geriys (II) se0CuBpIs HMTFUIL T HToHHE HTobsHAMETE QeulLiey6TEHemNs
WIBBHMSS SHlewieusBES raneuCaTmeue UHCFTHmen @eaislenet HL TdherTer.

BSS1H5SHDBSTEN  FLOGILITL TSI
Zn + CuSO4 - ZnSO4+ Cu

125 moldm™ Qsry(ll)  seoBupmis  seysedar 50 cm’  wngifluflemen
Qeuliusb@Heneuuiget (thermos flask) Sib wrewIoueT IHGHSTE. DB BIBISHIIL L
BislGumng GCafessliulLg . S GeomaUUTaIH HamTes Se0HBUIULGH  Geuliumlamey
o _wfey uSwlulrg. HeueurCGn  wrewteusst  Ceud  BTaEUGLTG  wrFfiseen
Ghmaiuigiet GsisHa Uemeumd QuEICupiseme GUBMBTeT.

BITSLIGILITLG U T 65T
Heniley /g 1.00 1.5 20 25 30 35 40 45 50
QeuriLiBlenev/’C 15 24 31 40 47 55 63 62 62

(i) Qeutiumlemeowineng SILLUSH0 HFHsfida ey wrfledwnsd SreuTlUl L&l 66
slenr  aileeb@H®.

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

(ii) GuBsriule  grmalll uLRTUHSH B STEHEHIHE0 BEPHS 2 FF Geuli
IBBSHMBHS (ULeT60) Helldhs.
sayFedat SILTHEH 1.00 g cm” aemayb, Qeulius Gsmeirerey 4.18 J g' °C' eremeyd
B(HSBIB.

...........................................................................................................
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(iii) @5 STEESSHDETE QariLaETEr®D WIHDSMmSs k) mol' @b .

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

(iv) @0 GupCupseflar SmeHssms (accuracy) Cuaid GubuBies LwaTLURSHSH W
9 UsJaTHHe0 CEFUILNILGL QT WLIBBHMSHS FBIb.

(50 yeirerflameit)

LB flen QUBBES)
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