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1
2
3 THE OPEN UNIVERSITY OF SRI LANKA
FACULTY OF NATURAL SCIENCES
X DEPARTMENT OF CHEMISTRY
forl B. Sc/B Ed DEGREE PROGRAMME - LEVEL 3 ’

FINAL EXAMINATION - 2013 / 2014
CMU1121 - PRACTICAL CHEMISTRY

DURATION: 2 HOURS

Saturday, 15™ November 2014 Time: 9.30 am. — 11.30 a.m.

Answer ALL (04) questions.
Use the space provided to write your answers to each question.
1 (a) You are provided with an inorganic sample (X) which is drawn from an unlabelled bottle.

It is suspected to be either CaCl, (A) or CaCO; (B)

) Name a simple test and the corresponding observation to distinguish between A
and B

(i) ~ What is the expected observation if the flame test is carried out with both A and B?



(iii) ~ Write down one (1) relevant test with expected observation for each cation and
anions

(30 marks)

(b) (i) Write down the expression for solubility product of a sparingly soluble salt of the form
A,B with the aid of a balanced chemical equation.

(ii) If the solubility product of a compound of the form AB, is 5 x 107 mol® dm™,
calculate its solubility.

(iii) Write down the equilibrium expression for Na;B40 that is only partially jonized in
aqueous media.



(24 marks)

(¢) A student added a solution of dimethy] glyoxime (dmg) through an acidified solutjon of Ni**
ions expecting the formatjon of a bright pink precipitate of Nicke] dimethy| glyoxime
(Ni(dmg),] based on the equilibrium reaction

Nigg)®" + 2dmg  * Ni(dmg), + 214"
Green  colourless Bright Pink

However, a precipitate was NOT observed. Give possible reason/s.

(16 marks)
(d) A student prepares the “Sodium Carbonate Extract”in the usual manner with 3 salt of the
form MX,

) Write down the televant balanced €quation for the reaction in the above process and
identify the composition of the residue and that of the filtrate.

(i) You have beep asked to “neutralize” the extract before testing for any of the anions,
Why do you neutralize?

(iii)  Give two (2) reasons for the above preparation,

(30 marks)

3



2. Ranga, a student wanted to determine the concentration of the HCI solution using titrimetry.
First he prepared a 100.0 mL of 0.1000 M Na,COj solution. i

(a) Calculate the weight of NayCOj that was required to prepare the above solution.
(Na=22.99,C=12.01, O =15.99)

(10 marks)

(b) List down the essential glassware and instruments/apparatus he should have used in the
preparation.

Glassware- Apparatus-

(10 marks)

(¢ ) Ranga carried out the titration between the prepared Na,CO5 solution and the HCI solution
accurately. Answer the following related to the titration he had carried out.

(1) List down the essential glassware and instruments/apparatus he should have used in the
titration.

Glassware- Apparatus-



UC

(i) The above titration is indicated by the following titration curve(graph). Label the axes

of the graph and indicate the pH ranges of the indicators - Methyl Orange and
Phenolpthalein in the curve.

\ 4

(iii) What was in the flask- Na,CO3 solution or the HCI solution? J ustify your answer.

(iv) For the titration of twenty five milliliters of the titrand in the flask with Methyl orange as

the indicator, the end point readings he obtained were twenty one and twenty two.
Tabulate the titration readings.

(v) With respect to the above end point readings, what is your advice?
Give the reason for your advice.

(vi) If the equivalence point is twenty milliliters for the above titration with Methyl orange as
the indicator, calculate the concentration of the HCI solution.

(66 marks)



(d) Do you agree with the statements given below? Give reasons for your answer.
() Titration flask should be rinsed with the titrand before adding the titrand to the flask.

(i) In the titration of KMnOy solution against oxalic acid solution, freshly prepared
starch is added as the indicator.

(14 marks)

3. (2) The following table lists some chemical tests performed on compound P to confirm

the presence of some functional groups in it.

O\\
C—CH3

H3C“O‘g

P
No. Test ‘Observation Inference

1. Brady’sreagent was | ... e
added to a solution of P.

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

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

2. Fehling’s reagent was | ...........cooooooiiiiiiiii L
added to a solution of P. ’

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

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

3. An alkaline solution of | ...............o
P was warmed with I, in
KL e,

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

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

1. Write down in the spaces provided in the table, the observation you expect for each of the
tests and the inferences for them.

ii.  Write an equation for the reaction between Brady’s reagent and P in the box given below.




iii.

iv.

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

...........

Give the structure of the product formed.

Name another test that you can perform on P instead of the test with F ehling’s reagent.

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

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

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

(50 marks)
(b) A student followed the following steps to purify an impure orgénic solid.
 Step I: Dissolved the sample in a ‘suitable’ solvent
¢ Step 2: Decolourized the solution by adding activated charcoal
e Step 3: Filtered the solution
* Step 4: Allowed the solid to crystallize out
* Step 5: Filtered off the liquid and collected the crystals
i. What are the properties of the solvent that you look for when selecting the suitable’
solvent?
ii. What is the purpose of decolorizing the solution?
iii. Write three actions that the student can take to make filtration in step 3 more efficient.
iv. State why the impurities are not crystallizing out in step 4.



V. What are the items that are needed to do the filtration in step 57

(50 marks)

4. (a) The experimental Potentiometer
set up you used in pmmmesmessssooos -
measuring the emf
of a Galvanic cell
is schematically R Thermometer g Jockey
represented in the
figure. The water
bath was
maintained at
constant Galvanometer
temperature by _
stirring the water in Plastic basin—> <— Water
the bath and adding :
ice when
necessary. Answer Metalrods  Electrolyte Beakers
the following ’ solutions :
questions. '

Lead e Salt f
accumulator ---5 bridge M-

ole
Qle

(1) State why you occasionally stirred the electrolyte solutions in the beakers even
though you have kept them well immersed in the water in the water bath.

(i) Explain why you were asked not to-drag the jockey on the wire in the potentiometer.
p Yy not g tne p



(i) In finding the point on the potentiometer wire where there is no current through the
Galvanometer, you were asked to touch the wire momentarily in order to minimise
the current passed through the Galvanic cell. Briefly explain why you have to
minimise the current passed through the Galvanic cell.

(iv) In an experiment using the set up shown above, a student observed that the positive
terminal of the lead accumulator was “a” (see the figure). If the student could
observe a point on the potentiometer wire where there is no current through the

[{P%2]

galvanometer then what is the positive terminal of the Galvanic cell he used, “e” or
“f’? Briefly explain your answer.

(50 marks)
(b) (i) A student performed an experiment to find the enthalpy change for the reaction
between anhydrous aluminium chloride and water and obtained the following data.

Mass of anhydrous aluminium chloride =4.00 g~ (RAM of Al =27, Cl = 35.5)
Mass of water = 100 g Mass of solution = 104 g

Initial temperature = 17.5 °C Final temperature =43.5 °C
Specific heat capacity of the solution = 4.09 J gloc! '

Calculate the enthalpy change, in kJ mol’!, when one mole of anhydrous aluminium
chloride reacts with water. State any assumptions you make.

(24 marks)



(c) List down five important equipment that should be in place to work safely at a Chemistry
laboratory. -

(10 marks)

(d) (i) A student needed to dilute conc Sulphuric acid for an experiment. Name the safety
symbol/s that should be present in the label of the Sulphuric acid bottle.

(i) What personal safety precautions should he take when using conc Sulphuric acid
for the dilution.

(iii)  Name the following hazard symBols.

- Copyrights Reserved - (16 marks)
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B G B.
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