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QUESTION ONE (20 MARKS)

a) Definethefollowing terms.

i.  Element

ii.  Matter

iii.  Atom (6marks)
b) Differentiate between the following.

i.  Homogeneous mixtures and heterogeneous mixtures

ii.  Physical and chemical properties of substances. (4marks)

c) According to Dalton’s atomic theory, state and explain the three laws of chemical reactions.
(6marks)
d) Illustrate the discovery of protons as explained by Rutherford. (4marks)

QUESTION TWO (20 MARK S)

a) Baancethefollowing equations

i G T HO) T CalOH)y +Hyg
Na(s) + CIZ(g)—> NaC|(S)

iv.

v. 49 + HCley T ZnClyg + Hyg (5marks)
b) Definetheterms

i. Mole

ii.  Molar mass (2marks)

¢) Onanalysisof an unknown ionic compound, the following were obtained; 2.82g of Na, 4.33 g

of Cl and 7.83 g of Oxygen. Calculate the empirical formula of this compound.  (3marks)
d) A flask contains a solution with unknown amount of HCI. This solution is titrated with 0.101M

NaOH. It takes 3.35ml of NaOH to complete the reaction with HCIl. What is the mass of the HCI

acid? (5marks)
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€) A chemist wants to prepare 0.25M HCI from a commercial HCl which is 12.4M. How many
millilitres of the commercia acid does the chemist require to make up 1.0L of the dilute acid?
(5marks)

QUESTION THREE (15SMARKYS)

a) Using the orbital notation, give the electronic configurations of the following elements: Na (11),
Ne(10), S(16)and Ca(20). (4marks)

b) The specific properties of an atomic orbital can be represented by four quantum numbers.
Enumerate these quantum numbers and state the specific properties represented by each quantum

number. (8marks)
c) Explainthevariationin atomic radii within a period of a periodic table. (3marks)

QUESTION FOUR (15MARKYS)

a) Definetheterms;

i.  Electronegativity
ii.  Electron affinity (4marks)
b) The second ionization energies of elements are higher than the first ionization energies. Explain
this observation. (3marks)
c¢) Ethanol is highly soluble in water unlike the corresponding alkane ethane. Explain this
observation. (2marks)
d) Explainthe nature of the following chemical bonds.
i. Meallic bond
ii.  Covalent bond
iii.  lonic bond (6marks)
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