THE OPEN UNIVERSITY OF SRI LANKA
B. Sc DEGREE PROGRAMME 2009 / 2010
LEVEL 3 - FINAL EXAMINATION

CMU1121 - PRACTICAL CHEMISTRY
DURATION: 2 HOURS

Saturday, 26" June 2010 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 lanthanum iodate, La(I0,);.

(ii) The solubility product (Ksp) of La(TOs)s at 25 °C is 1.20x10™ mof* dm™"2, Calculate
its molar solubility at 25 °C. '
(30 marks)

. (b) The colours imparted to the flame by salts of different metals are shown below. Identify
the metal ion in each of the salts.

Yellow
Violet (lilac) e,
Crimson e ———
Applegreen
(20 marks)




Index No:

(c) In the borax bead test, characteristic coloured beads are formed by salts of transition
metals. The colours of the beads formed from the salts of some transition metals in the
oxidizing flame are given below. Indicate the transition metal.

Blue

Enderald Green

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

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

(10 marks)

(d) Write the test(s) that you would carry out to distinguish between halides. Write the
observation(s) and relevant equations for the reactions.

Test Observation Equations/Explanation

(20 marks)

(e) Salt X is colourless, crystalline and insoluble in water. The following tests were carried
out and the observations are given below:
(1)  Write the inferences and explanations/equations in the Table given below.

Test Observation Inference Explanation/equation

‘A small portion of the salt
is heated with dil. HCI .

A colourless gas
evolved.

Pass the gas through lime | gas turned lime
water. water milky
Continued passing gas Mixture turned
through the above mixture | colourless

Flame test Apple green flame

(i) What are the cation and the anion present in salt X.

Cation: .............

...... ; Anion(s):

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

{20 marks)
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2. A student was interested in determining the concentration of a weak base ZOH using titrimetrir
A strong acid H>A which is a primary standard is available in the laboratory.

(a) Give two properties of H;A which enables it to be used as a primary standard.

(06 marks)

(b) Suggest a suitable indicator for this titration. What is the principle behind selecting an
acid- base indicator?

(20 marks)

(c) 0.1 M solution of HoA was prepared and titrated with 25.00 cm® of ZOH. The end point
reading was 2.00 em® which was too low. He diluted the solution of H,A. Write the

necessary steps, mentioning the glassware used and the volumes taken in order to prepare
0.01 M solution of H>A.

(10 marks)
(d) A 25.00 cm’® of ZOH was titrated with the newly prepared 0.01 M H»A solution in the

burette and the end point readings were twenty, nineteen and nineteen point nine (all
cubic centimeters). Tabulate these resuits.

(10 marks)
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(e) Suggest two errors that would have resulted different readings.

. | (04 marks)
() Calculate the concentration of ZOH using the above burette readings. :

. , (20 marks)
() Sketch and label the titration curve that you would expect. , Z

_ (10 marks)
{(h) Do you agree with the following statements? Give reasons for your answer,

(i)  “Addition of too much of indicator will increase the titration error”..




will result an inaccurate end point reading™,

e A oy 5

Table with the observations You expect.

CHoNH,

HO CH=CHCOQH

(i)  “Addition of even small amounts of water to the titration flask during the titration

3. (a) The following compound is reacted with the reagents given in the Table below. Fill the

Index No:

(20 marks)

Test

Observation

(1)  saturated Na;CO; solution

(i) dilute NaOH solution

(iti) dilute HCI solution

(iv) bromine water

(v) add an ice cold solution of
sodium nitrite to a solution
of the compound in HCI

Draw the structures of the products you expect from each test.

(35 marks)
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(b) () Compound P contains C, H, O and N as elements. An aqueous solution of P answered th
following tests. Indicate the structural features you would expect in the compound P.
Test and Observation Structural feature
(i) A gas that tuarned red litmus blue was evolved
- when the compound was treated with NaOH at
room temperature.
(i) A white precipitate was obtained when P was
acidified
(ii) P gave an orange precipitate with Brady’s reagent
but did not give a red precipitate on heating with
Fehling’s reagent
(iv)  Analkaline solution of P gave a yellow precipitate
on warming with a solution of I in K1

(II) Name the gas evolved in test given in (b)(I) (1)

(TI) Name the yellow compound formed in test given (b)(I) (iv)

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

(30 marks)

(¢) (i} “In recrystallization the hot solution containing insoluble impurities are filtered using a
fluted filter paper and a funnel with a stem’. What are the advantages of use of fluted
filter paper and a funnel with a stem?

(i1) Can you use hexane for recrystallization of an impure benzoic acid sample? Explain
your answer.

(35 marks)
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4. (a) Two pure metals A and B are known to form stable ions A* (aq) and B‘“’(aq). A
student was given two electrodes formed by placing a rod of A in a solution of A”(aq) '

and a rod of B in a solution of B* (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 having a resistor wire of length 400 cm. However, his Iaboratory did not
have a lead accumulator. Instead he found a number of cells each having an emf of 0.70
V. Using one of these cells as the working battery he performed the potentiometer
experiment. A skeich of the setup he used is indicated in figurel. -

Working battery
L
I |
a v b
Galvanometer Galvanic cell ac=0.0cm 200.0 cm 400.0 cm
Figure 1 Figure 2
Figure 2 shows the Galvanometer deflections when the resistor length,
ac=0.0cm, 200.0 cm and 400.0 cm . After observing these Galvanometer deflections
he made some modifications to his experimental setup and accurately determined the emf

of the Galvanic cell tobe 1.12 V - He also noticed the electrode with the rod of metal A to
be the positive terminal of the Galvanic cell.

(i}  For the above mentioned Galvanic cell, write down the spontaneous

(i) What is the charge number of the cell reaction you have written above? ............_

(iii) Giving reasons assign an emf to the cell reaction you have written above under
the conditions the experiment was performed.
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(iv) Explain the observations shown in Figure 2.

(v) Describe the modification the student might have done to his original
experimental setup to obtain the correct value for the emf of the Galvanic cell.

(50 marks)
(b) (i) Briefly describe what is meant by “water equivalent”.

(ii) Briefly explain why you did calorimetric experiment in a thermos flask .
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(i) Two pure substances (of molecular formulae represented by) X and Y are liquids at
25°C. When mixed in a vessel, X and Y form a compound XY which is also a liqui
at 25°C which boils at 75°C . A student mixed one mole of X at 25°C and one mo

of Y at 25°C, at constant pressure. The ternperature of the resultant liquid was 28°
The relative molar masses of X and Y are 34.00 and 55.00. The specific heat of XY

in the temperature range 25-75°C is 57.00 J g ( ”C) - .[Assume that the water

equivalent of the vessel the reaction was carried is Zero|

(o) Giving reasons state whether the reaction X +Y -—» XY endothermic or
exothermic.

(B) Calculate the enthalpy of the reaction XY - X+Y at 25°C.

(50 marks)
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(i) Two pure substances (of molecular formulae represented by) X and Y are liquids at
25°C. When mixed in a vessel, X and Y form a compound XY which is also a liqui
at 25°C which boils at 75°C . A student mixed one mole of X at 25°C and one mol
of Y at 25°C, at constant pressure. The temperature of the resultant liquid was 28°C
The relative molar masses of X and Y are 34.00 and 55.00. The specific heat of XY
in the temperature range 25-75°C is 57.007 g™ (OC) - .[Assume that the water

equivalent of the vessel the reaction was carried is zero]

() Giving reasons state whether the reaction X +Y — XY endothermic or
exothermic,

(B) Calculate the enthalpy of the reaction XY —»X+Y at 25°C.

(50 m
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