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INSTRUCTIONS
Answer Question One and any other Two Questions

Some useful information
Speed of light c = 2.997926x10% ms! Avogadro constant N, = 6.022045x10%% mol"!
Plank’s constant h = 6.626176x1073 J s 1nm = 1x10 % m

Section A - Compulsory

1 a) Explain the following terminologies usually encountered in chemistry:
1) Electronegativity (2 marks)
ii) Atomic orbitals (2 marks)
iii) Planck’s Quantum Theory (2 marks)
b) Explain the difference between electron affinity and ionization energy
(2 marks)
c) i) State the Pauli’s Exclusion Principle (2 marks)
i) Which of the following sets of quantum numbers are unacceptable?

Explain yours answers.
I (2,0, Y2, -Y2)
I (3,2,0, +%2)
I 2,2,1,+%)
v (3,2,1,1) (4 marks)
d) Give the values of the quantum numbers associated with the following
orbitals:
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h)

i)

b)

c)
d)

€)
f)

1) 3s (2 marks)

ii) af (2 marks)
State the failures of Bohr’s model atom (3 marks)
i) Explain the Heinsenberg Uncertainty principle quantum theory
(2 marks)
ii) The red light has a wavelength of about 400nm.
Calculate:
I The frequency associated with this radiation (2 marks)
II The energy in Joules of one mole of photons associated with
this frequency (2 marks)
i) State the de Broglie theorem (1 mark)
ii) Calculate the de Broglie wavelength (in nanometers) associated with a
beam of neutrons moving at a speed of 2.0x10” m/s. (mass of a neutron =
1.67495x10%*g.) (2 marks)

The change in energy in a hydrogen atom, AE, in electronic transition is given
by:

AE = 2.18x10_18[i2 - LZJ Joules
nn
Determine the energy for the transition n=2 to n=9 (2 marks)
Sketch the orbitals for which [ = 2: (3 marks)
Section B

Answer any two Questions

1) Explain the differences between chemical and nuclear reactions.
(2 marks)
ii) Complete the following nuclear reactions and identify X and Y.
D) ®B+p - X+,/He
1) Zg 0- 290 Ca+Y (2 marks)
1) For each of the following identify the acid-base conjugate pairs
(3 marks)

I HCIO, )+ HyOug = Cl0,™  + Hy0% |
- L ) 22—
1T HSO, () + H:00, = S0.7 (a0) + Hg{}*:aqj

Differentiate a Lewis acid and Lewis base (2 marks)
Indicate the oxidation number of the underlined atoms in each of the following
species:

1) HCIOq ii) S0s? ; (2 marks)
Using the VSEPR give the geometry / shape of the following molecules:
1) CS i) NH; ii1) SF4 (3 marks)

By use of a schematic diagram explain the observation and conclusions made
by Ernest Rutherford in his planetary model of an atom.

(6 marks)
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3 a) An atom has atomic number 92
D Write its electronic configuration. (2 marks)
1D To which period and group does it belong? (2 marks)
b) Write the electron configuration of the following species:
i) W (z=74) (2 marks)
ii) 0*  (z=9) (2 marks)
iii) Rut  (z=44) (2 marks)
iv) Ag (z=47) (2 marks)
c) Draw the Lewis structure of the following compounds:
1) N2 i) CCly iii MgsN> (3 marks)
d) Account for the decrease in the first ionization energy between group 15 and
group 16 elements. (1 marks)
e) Balmer series is one of the series in the atomic spectrum of hydrogen atom, it
involves transition from n2 = (3,4,5,6...) to n1=(2). Name the other 4 series in
the hydrogen atomic spectra and the transitions involved (4 marks)
4 a) i) Explain the term hybridization of atomic orbitals (1 marks)
ii) Using the concept of hybridization explains the bonding in BCl3
(3 marks)
b) The unbalanced equation of the reaction between permanganate ion and oxalic
acid media can be written as
MnOy g + G0,y Mn",, + CO,
1) Identify the Oxidizing agent (1 mark)
ii) Balance the equation (4 marks)
c) A 0.128 g sample of Potassium hydrogen phthalate (HKCsH4O4) required
28.54 cm of NaOH solution to reach a phenolphthalein end point.
i) Write ionic equation for the reaction (1 mark)
i) Calculate the number of moles of Potassium hydrogen phthalate in
0.0128 g sample. (2 marks)
(Given H=1.008, K=39.098 and 0=19.999)
iii) Calculate the molarity of the NaOH. (2 marks)
d) Each atomic orbital () may be uniquely defined by a set of three quantum
numbers, Give these quantum numbers and the kind of information obtained
from these quantum numbers. (6 marks)
5. a) Give the five d orbitals and sketch any two of the five d orbitals (7 marks)
b) Discuss the three set of rules guiding the filling order of orbitals (Aufbau principle)
(6 marks)
c) Explain why the first ionization energy of phosphorous is higher than that of
oxygen. (2 marks)
d) Differentiate between electron affinity and Ionization energy (2 marks)
e) Differentiate between nuclear fission and nuclear fusion (2 marks)
f) What is a Redox reaction (1 mark)
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