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Answer Question ONE and ANY other TWO Questions. (70Marks)
Question 1(3OMARKS)

la). Differentiate between the following

1, Electron Affinity and Ionization Energy

1i. Oxidation and Reduction

b). Explain how the nuclear atom causes scattering of the alpha particles.

4mks

3mks

c). 0.1978 g of copper is deposited by a current of 0.2 ampere in 50 minutes. What is the

electrochemical equivalent of copper?

3mks

d). Determine and arrange the following in order of increasing oxidation number of the Nitrogen

atom. MnO2, MnO4*, and MnCl,

3 mks

e). Chromium (24), Copper (29), Zinc (30), Mg (12) and Ca (20) are some of the elements of the

d-block and p-block series respectively. Write the electronic confi guration of each element 5 mks

f) State TWO characteristics commonly exhibited by transition metals above.

g). Draw the structures of the 2p-orbitals
h). Differentiate between ionic bond and covalent bond

1) 1) )Explain the trend of atomic radii across the period and down the group
j- Give the correct number of each sub atomic particle in an ion 35 17CI'
Question 2 (20 MARKS)

2. a). Define the following terms

1. Mass number
ii. Isotope
iii. A chemical bond

b) State four importance of electro negativities
¢). Explain why the ionic radii of anions are larger than their respective atoms

d). Explain the electrical conductivity of ionic compounds

2mks
3mks

3mks

3mks

2mks

3mks

4mks

2mks

3mks



e). Describe the electron affinity trend within a period of a periodic table 2mks

h) i) What is VSEPR in full and explain it 2mks
ii) Using the VSEPR model give the shapes of; 4mks
1. BeCls -
i BCl
iii NH;
iv CHj

Question 3 (20marks)

a). State and explain four types of quantum numbers 8mks
b). Write Lewis structures of the following ionic compounds 3Imks
i. HCI
ii. NaCl
iii. MgCl
¢) Calculate the Ksp if the solubility of BaSO4 is 1.05 x 10-5M at 298K 3mks
d). Define a standard solution 2mks

¢). Hydrogen chloride is very soluble in water. This gas is bubbled through 500 cm?® of water to
form hydrochloric acid. The equation below represents the chemical reaction taking place.

HClg) +H200) < —  H30"@g + Clag)
i.  How would you classify water in terms of Bronsted-Lowry theory? Explain 2mks
ii.  Identify the acid and its conjugate base for the reverse reaction 2mks
Question 4 (20Marks)

a). A stock solution of sulphuric acid contain a density of 1.836gcm’ , percentage purity 98%

and molar mass 98. Calculate
i. The concentration of the acid. 3mks
ii. The volume of the acid that should be diluted to produce 2 litres of 2M sulphuric acid 3mks

b). List the following atoms in order of increasing first ionization energy Li, Na, C, O,F  2mks




¢). 1). Explain what is a Bidentate ligand

i1). Write the formular of the following coordination compodunds Smks

a) [Ni(H20)6]*
b) [Fe(CN)6]>
¢) [Cu(NH3)]**
d) [Zn(NH3)4]*
e) (K+);[Fe* (CN)s]

d). A compound known to phosphor is an ingredient in signal fires, fireworks and rodents poison.
A sample of phosphor was found to contain 12.368g of calcium and 6.358 of phosphorus.
Determine the empirical formula forming phosphor. (Ca=40.0, P=31.0) 3mks

e). Determine the percentage composition by mass of each of the following elements in the

Ammonium sulphate and copper (ii) nitrate 2mks
Question 5 (20Marks)
5.a) Define the following terms; 3mks

i.  Pauli’s exclusive principle

ii.  Aufbau principle

ii.  Hund’s rule
b). Give four postulates of Dalton atomic theory. 4mks
¢). List the four spectral series in the atomic spectrum of hydrogen and the regions they occur 2
mks
d). Calculate the wavelength in A%f a line in the Balmer Series that is associated with a drop of
the electron from n=4 (R=109,676 cm™) 4mks
f.1). Differentiate between wavelength and frequency 3mks
ii). What is the wavelength of a photon (in nanometers) emitted during a transition from the n =
5 state to the # ¢= 2 state in the hydrogen atom? (R =2.18 x 1018J , h = 6.626 x 10°%Js,c =
2.998 x 108 m/s) 4mks




Elements of the Periodic Table
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As of mid-1999, elements 110 through 112 have not yet

been named.

»n

Lanthanides

Actinides




