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This booklet contains 4 questions. Answer ALL questions.
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QUESTION 1 (20 MARKS)

a) Bromine, Bris a halogen gas. By using the information that bromine atom (3 marks)

has 35 protons and 45 neutrons, show the symbol for the bromine atom.

b) Calculate the molecular weight of the following compounds:
i) Cas(POa4)2 (4 marks)
i) Mg(NOs3)2 (4 marks)

c) State the number of protons, neutrons and electrons in a %4Zn atom (Refer (3 marks)

periodic table).

d) Draw and differentiate three (3) states of matter in term of their particle (6 marks)

arrangement.
QUESTION 2 (30 MARKS)
a) Solve the following mole calculations:

i) The number of moles of Ca(OH)z in 5.62 grams (5 marks)
i) The number of moles of Mg(NO3)2 in 487.6 grams (5 marks)

b) Calculate the number of Br atoms in 0.453 moles of CBra (Given Avogadro (5 marks)

constant: 6.02 x 10%3).

c) Calculate the mass of sodium, Na in a sample containing 2.0x102* atoms of (5 marks)

Na. (Given Avogadro constant: 6.02 x 10%)
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d) Determine the empirical formula for chrysotile asbestos. Chrysotile has the (6 marks)
percent composition of 28.03% Mg, 21.60% Si, 1.16% H and 49.21% O.
e) Determine the molecular formula for naphthalene if its empirical formula is (4 marks)
CsHs and the molar mass is 128 g/mol.
QUESTION 3 (22 MARKS)
a) Calculate the following:
i) the molality of a NaCl solution containing 9.5g of NaClin 185 g of (5 marks)
water.
ii) the molarity of a solution containing 14.8g of NaCl in 750 ml (5 marks)
aqueous solution.
b) Solve the following dilution problems:
i) The volume of a 15.0 M stock solution that you need, to prepare (4 marks)
250 ml of a 2.35 M HF solution.
ii) 455 ml of 6.0 M HNO3 is diluted to 2.5 L, calculate the molarity of (4 marks)
the diluted solution.
c) A solution contains 2.65g of anhydrous Naz2COs in 200 ml of solution. (4 marks)

Calculate the molarity of the solution.
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QUESTION 4 (28 MARKS)
a) By applying Brénsted-Lowry theory, classify the conjugate acid-base pairs
for the following chemical equation:
()  CN™+HsO* === HCN + H20 (4 marks)
(i) HzSe + H:20 == HSe™ + H3O* (4 marks)
b) There are three primary theories of acid and bases; Arrhenius, Brgnsted- (6 marks)
Lowry and Lewis theory. Interpret these three theories based on their
definition.
c) Predict the pH of
) 0.02 mol dm™ Hydrochloric Acid, HCI, (3 marks)
i) 0.01 mol dm Sodium Hydroxide, NaOH. (3 marks)
d) Boric acid, HsBOs is a weak acid. The concentration of solution used for
the experiment is 0.2 M and the Ka value is 7.3 x 1070 M.
H3BOs3 =— H2BO3™ + H*
Solve the following:
, . (5 marks)
M [H1
(3 marks)

(i) pH

End of question--
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APPENDIX |
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Appendix Il

Avogadro constant = 6.02 x 1023

No. of particles/atoms

Number of mole =
Avogadro constant

Number of particle/atoms = no. of moles X Avogadro constant

Mass (g)
Molecular weight (g/mol)

Number of mole =

Mass = no. of moles X Molecular weight

number of mole (mol)

Molarity = Volume of solution (L)
Molality = number of mole (mol)
olality = ¥rss of solution (KG)
Titration
M1V1 = M2V2

pOH = —log[OH—]

pH = 14 — pOH
_[AT][HT]
Bo="ma



