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QUESTION 1

a)

By applying Brgnsted-Lowry theory, identify the conjugate acid-base pairs
for the following chemical equation:

(i) CN™ +H30* == HCN + H0

(i)  H2Se + H2O =— HSe™ + H30"

There are three primary theories of acid and bases; Arrhenius, Brgnsted-
Lowry and Lewis theory. Interpret these three theories based on their

definition.

Boric acid, H3BO3 is a weak acid. The concentration of solution used for

the experiment is 0.2 M and the Ka value is 7.3 x 107'% M.

H3BO3 =— H2BOs™ + H*
Solve the following:
i [H1]
(i)~ pH
Solution B is a weak base. The pH of 0.024 M of solution B is 11.06.

B+ H0 = BH + OH"~

Solve the following:

()  pOH
(i) [OH]
(i) Ko
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QUESTION 2 (25 MARKS)

a) Given the redox reaction:
MnOa2(s) + 4H* (aq) + 2CI (ag) — Mnz2*(aq) + 2H20(/) + Cl2(g)

(i) Predict the oxidation number for Mn in MnOz. (4 marks)

(i) Choose the oxidizing agent and the reducing agent. (4 marks)

b) For the following voltaic cell reaction (at standard condition), Zn and Cu are
used as the electrodes in their respective ionic solution (ZnSO4 and CuSOa):
(i) Construct the schematic diagram for the voltaic cell. (4 marks)
(ii) Write two half-cell reactions that takes place at anode and
cathode. (4 marks)

(iiy ~ State the total cell reaction. (2 marks)

d) Calculate the cell potential (Ecen) of this reaction at 25°C.
Zn(s) + Cu?*(aq) — Zn*(aq) + Cu(s) E°= 0.4594

The concentration are [Zn?*] = 0.020 M, [Cu?*]= 0.004 M (5 marks)

e) State two (2) similarities between galvanic cell and electrolytic cell. (2 marks)
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QUESTION 3 (25 MARKS)

a) A reaction below has a first order reaction. The rate constant of the reaction

is4.5x103s™.
2 N20s — 4 NO2 + O2
(i)  Write the rate expression for the reaction. (2 marks)
(i) Find the rate of reaction if concentration of N2Os is 2.5M. (3 marks)
(i) Calculate the concentration of N2Os remaining after 450s if the
initial concentration of N20s is 2.0 M. (3 marks)
(iv)  Discover the half-life (t/2) of the reaction. (3 marks)
b) The oxidation of hydrogen sulphide by oxygen is first order with respect to
both H2S and Oa.
2H2S (g) + O2(g) — 2S(s) + 2H20 ()
Compute:
(i) The rate expression for reaction. (2 marks)

(ii) The reaction rate if the concentration of H2S and Ozare 5 x 10° M
anci 12.01 x 104 M, respectively. The rate constant, k is 4.0 x 10 (4 marks)
mol' s

c) The following data were obtained for the following reaction.
CHa4 (g) +2 O2(g) — CO2(g) +2H20 (9,

Experiment [CH4] [O2] Rate of reaction (mol L' s7")
A 0.20 0.30 6.73 x 1073
B 0.20 0.40 8.97 x 103
C 0.40 0.30 2.69 x 102
(i)  Identify the order of the reaction with respect to CH4, Oz and (6 marks)
overall.
(i)  Write the rate expression for the reaction. (2 marks)
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QUESTION 4 (25 MARKS)

a) Show three (3) steps in free radical polymerization process by using ethylene (6 marks)

as monomer.

b) Differentiate the properties of High-Density Polyethylene (HDPE) and Low- (6 marks)
Density Polyethylene (LDPE).

¢) Describe composite material in term of definition and give two (2) examples (5 marks)

of composite materials.

d)  Water pollution is a serious problem in Malaysia and impacts negatively on (8 marks)
the sustainability of water resources. Analyze four (4) causes that might

contribute to water pollution and justify four (4) ways to overcome this issue.

----- End of question
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SYMBOL
2 —— ATOMIC NUMBER () = ESTIMATES
e ATOMIC WEIGHT
NAME
3 3 4 5 6 11 12
B iIVB VB VIB IB

ALKALL ALKALY

METALS EARTH
METALS

LANTRANIDES

ACTIMIDES
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THE PERIODIC TABLE

HALDGENS

18
VIIIA

He
2

4.00

Helium

NOBLE
CASES
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APPENDIX li

[A7][H"]
[HA]

K, =

E%cei=E%ed—EL oxid

0.0592

E=E° log Q.

Summary of the Kinetics of Zero-Order, First-Order
and Second-Order Reactions

Concentration-Time

Order Rate Law Equation Half-Life
= (Al - [Al = - kt o= 0
0 rate = k 0 5T ——
ln2
1 rate = k [A] In[A] - In[Al, = - kt be = -

2 rate = k [A]2 — = kt ty= —
A A KA
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