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THE OPEN UNIVERSITY OF SRI LANKA

FOUNDATION PROGRAMME / STAND ALONE COURSE IN SCIENCE
LEVEL 2 - FINAL EXAMINATION - 2009/2010
CHEMISTRY - PSF 2303 / PSE 2303

DURATION : 2% hours

Date: Monday 13.05.2010 Time: 1.30 p.m. — 4.00p.m.

Planck’s constant, h = 6.63x 10 Js

Velocity of light, ¢ = 3x10% ms?! ®
Avogadro constant, L = 6.023 x 10> mol! ‘

1 atmesphere = 760 torr

Gas constant, R = 8.314 JK'mol’

Faraday constant = 96,500 C mol™

Standard atmospheric pressure (1) = 10° Pa (Nm™)

Ine = 2303 logg e

e Answer FOUR (04) questions out of SEVEN (07) selecting TWO (02) questions
from PART A and ONE (01) question each from PART B and PART C.

* If more than four questions are answered, only the first four relevant answers in
the order written will be considered for marking.

PART A

1. I'(a) When potassium is burnt in excess oxygen, a compound is produced that
contains 54.9% potassium. : {.
(i) What is the percentage of oxygen present ‘
(i))Work out the empirical formula of the compound.
(Relative atomic mass, K=39, O=16) (20 marks)

(b} Explain the term “allotropy”. Illustrate your answer by considering carbon as an
example. Which one of the allotropes of carbon conducts electricity? Explain.
. (25 marks)

IT (a) Define the term “reduction” in terms of change in oxidation number.
Give the oxidation numbers of bromine in KBr, KBrOs, Brs in the reaction
below: _
S5KBr + KBrO; + 3 H,80, — 3B +3 K804 +3H,0
Which substance is the oxidizing agent in this reaction?
(15 marks)



(b) Write balanced chemical equations for the reaction between chlorine and
NaOH

(1) at room temperature
(i) when heated

Explain with reasons why the above reactions are called disproportionation
reactions. (25 marks)

IIT Explain giving reasons the trend in the solubility of group II hydroxides

given in the table below. (15 marks)
compound Solubility/ mol/100g
at 25°C
Mg(OH), 2x 107
Ca(OH), 1.5x 10™
Sr(OH), 3.4x 107
Ba(OH), 1.5x107

2. (a) B(OH); is a strong basic solution of which the concentration is unknown.
The pH of the solution is 13.00. What is the concentration of OH" of the
solution? What are the assumptions that you made for the above calculation?

(20 marks)
- (b) A 0.1505 g of a weak acid HX is dissolved in 250.0 cm® of distilled water.
If the dissociation constant K, = 5.15 x 10” mol dm™, what is the pPH of this

solution? Molecular mass of HX is 60.20 g mol™. (30 marks)
(¢} What would be the equivalence point if 20.00 cm® of HX is titrated with
B(OH), ? (20 marks)
(d) Sketch the titration curve for the above titration. {10 marks)
(e) There will be a buffer formation during the titration. Explain how it happens.
(20 marks)

3. I (a) Write the equation for the solubility equilibrium of lead JSII) hydroxide. If
- the solubility of lead (II) hydroxide at 25°C is 6.64 x 10™* mol dm™,
calculate its solubility product.
(b) Given that the solubility product of PbSOy at 25°C is 1.60 x 10™® mol*dm™®,
calculate its solubility at this temperature. (40 marks)

I (a) Identify the chemical compound present in each of the following substances.
(1) Lime
(i) Limestone
(iii)  Dolomite
(iv) Magnesite
\2] Gypsum
(b) Give one use of each of the following sodium compounds.
Na;804, NaOCI, NaHSO3, NayS:0s, NaHCO;



{c ) State the important mineral sands found along the coasts in S5ri Lanka.
What chemical compound/s is/are present in it. (30 marks)

III (a) Many radioactive substances decay with the emission of a-particles. .‘:
' What is an a-particle?

(b) One isotope which undergoes o-decay is ¢ Ra . Write the equation to

show the o-decay of Radium( Ra) to Radon (Rn).
(¢ ) Identify the emitted particles (1) and (2), in the process given below.

(30 marks)
PART B 0

4. (a) An organic compound (A) has C, H and O only. It contains 62.3% C and
10.4% H.

(1) Calculate the percentage of O present in it.
(i) Determine the empirical formula of A.

(iii) If the molecular weight of A is 58 g, find the molecular formula of A.

(24 marks)
(b) Draw the structures of the following compounds.
(1) 2-methyl-4-hydroxybutanoic acid
(i) 3- chloro-3-methyl-2-pentanone
(iii) 3-hydroxypropanal .
(iv) 1,2,3-propantriol (28 marks)

(c) Give the reagents and conditions to carryout the following reactions.

(h  CHz—CHy—CHy—OH CHyz—CH=CH,
(i)  CHLOH CHaCI
(iii) CHa'ICI}—NHE CHzNHg
o (24 marks)



{d) Consider the following compound
NH,

CH=CH-CHO
(i) What are the functional groups present in it.
(if) Name a chemical test to identify each of them.
(24 marks)

5. () The compound B has a molecular formula C4H;O. It reacts with 2, 4 DNP reagent
(i) Write the possible structures for compound B and give their TUPAC names.

(1) B does not give positive results for Tollen’s or Fehling’s tests.

Give the siructure of B.
(60 marks)
(b) Give the products of the following reactions.
HaofNi
0) CHy—C=CH o
) HOH alc. KOH
(i) CHS—CIB—C]J-CH;;
Br Br
(i) @ cone, HNO;
conc. HESO4
OH
(IV) BrE/HEO
(R0marks)

(c) Given below are some natural and synthetic polymers. Name the monomer(s) of
each polymer.
(i) protein
(if) starch
(iii} polythene
(iv) bakelite
(v) PVC {20 marks)




PART C

6. (I) (a) Write down the mathematical expressions for Boyle’s law, Charles’ law and

Daltons’ law. :
(b) The ideal gas equation can be written as PV = nRT . Use this equation to
calculate the volume of one mole of an ideal gas at 300K and 100 kPa pressure.
(25 marks)

(TI) (a) For the reaction,

2NO@ + Oip = 2NOyy
The rate equation for the forward reaction is,
R (moldm™s') = Kk[NOJ [O3]
where R is rate of reaction
(i) Deduce the units of the rate constant k. ' ‘
(ii) State and explain how the rate of reaction would change if the ‘
concentration of Oz was doubled, all the other factors remaining

constant.
(iii)  What is the overall order of the reaction? -
(35 marks)

(b) If the half-life of a radioactive element is 150 seconds, what percentage of the
isotope will remain after 600 seconds?

(c)Write down the Arrhenius equation and identify all the terms in the equation,

(40 marks)
7. (I) What is meant by the following terms?
(a) Standard electrode potential ( £°) ‘
(b) Electro motive force (EMF) (20 marks)

(II) For the following electrochemical cell,
Zng, Znlt, 1 CdZ ) cd,,,

(ag) (ag)
(a) Write down equations for the anode reaction, cathode reaction and the overall
cell reaction.
(b) Calculate the standard emf given that

E’ =-0.763V E° . =-0.403V

(™ 1Zny ~ (cdly iedy —
(c ) What is the function of a salt bridge, and what does it contain?

(35 marks)
(I1I) The standard electrode potentials of three metals X, Y and Fe are -0.14 V,-0.76V
and -0. 44 V respectively. Explain which one of the metals X or Y would be a
more effective protection against the corrosion of iron.
(15 marks)
(IV) When copper sulphate solution is electrolysed with copper electrodes, the blue
copper ions are discharged at the cathode and get deposited as copper, yet the blue

colour of the solution does not fade. Explain.
(30 marks)



