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(Recommended time 1 hour and 30 minutes)
¢ This section consists of 3 Structured Essay Questions. Answer all three quest;ons

01.a) (i) Briefly explain three observations of Rutherford’s o particle scattering experiment,
(ii) Based on observations, describe Rutherford’s model for the structure of atom.

(iii) Explain why Rutherford’s model is not acceptable for the structure of atom.
(15 marks)

b) (i) Suppose that the dissociation of one F» molecule takes place with the absorption of a single
photon. What would be the wavelength A) in meters? B} in nanometers?
(Bond dissociation energy of F» is 157 kJ/mol).

(if) A. Write down Rydberg equation and define terms.
B. The line at 656 nm in the Balmer series of Hydrogen spectrum corresponds to the transition

from n; orbital to the ns orbital. Rydberg constant, R =1.097x107 m"!

. What is the value of n,?
. By using the Rydberg equation, calculate the value of na.
.. ... What are the possible values of n; and ny when calculating the wavelength of the

series limit? - (60 marks)
c)(i)  Write down the possible quantum numbers for the three 3p electrons.
(i} Write down shorthand notation for the electronic configuration of Manganese
. (Atomic number = 25)

(ii1) Calculate Zesr value for a 4s electron in Potassium (Atomic number = 19)

(iv) What is meant by inert pair effect? Explain. (25 marks)

02. (a) (i) Define the term lattice energy.
(i)  Draw a fully labelled Born-Haber cycle for the formation of CsCI(s).

(iii)  Write the expression for the lattice energy of CsCI(s) using the energy terms in the
(25marks)

cycle
(b) () Draw the molecular orbital energy diagrams for N
(ii)  Write down the molecular orbital electron configuration for O

(iify  Determine the bond order of Ny and O»

(iv)  Comment on the magnetic properties of Nz and O, (50 marks)
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(¢ )(i) Write the resonance forms for the nitrate ion and show that this ion is isoelectronic with
the carbonate ion.

(ii) Giving suitable examples describe what is meant by a polar covalent bond.  (25marks)

03. Answer any two (02) parts from part (), (b) and (c).
(a) Complete the following reaction schemes giving appropriate reagents, conditions and

structures of intermediates and/or products.

Br OH ' OH
. Q » PCC
() BrCH,~CH-CHy~CH-CH; ——— CH,=CH-CHy—CH—CH,
. CH.Cl,
A
OH Br
(i O/ ' S ‘ O’ Mg . g WcToH
dry ether 2. H'H,O
(50 marks)
(b} Give the structures of the starting materials in each of the following reactions.
0
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 Hg*
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(50 marks)
{c} Show how any two (02) of the following transformations can be carried out.
Br
{i) CHQ;Q'%:H3 —+  CH3-C=C—CH,OH
Br
C?H (}H3 QH
(i) C,Hg~CH—CHs CoHs~CH—-CH—CH,
OH Br
i G/ ~ OHC—CH,~CH,~CH-CHO
ok (50 marks)
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