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SECTION ONE: ATOMIC STRUCTURE, BONDING,
SOLIDS AND RELATED PROPERTIES

1. Define the second ionization energy of the element Sodium, Na. Skill level 1

1

0

NR

2.  Write the corresponding balanced equation for the second ionization energy of the
element Sodium, Na.

Skill level 2

2

1

0

NR

3. The melting points of selected elements in the Periodic Table including Sodium are
given in the table below:

Element Melting Point
(°C)
Sodium 98
Aluminium 660
Chlorine -101

a. Account for the differences in the melting points of the elements:
Sodium, Aluminum and Chlorine.

Skill level 3

NR
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Relative to the melting points in the Table in a. (page 2), predict by circling the best
possible melting point for the element, Potassium, and justify your choice.

Melting point (°C): 1464 181 63 -7
(Circle best possible)

Justification:

Skill level 3

NR
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SECTION TWO: KINETIC AND NUCLEAR CHEMISTRY

Nuclear Chemistry

1. Nuclear reaction differs from a chemical reaction.

a. Define ‘nuclear reaction’.

Skill level 1

1

0

NR

b.  Americium-241 decays to form Neptunium-237 and an alpha particle.
Write the complete nuclear equation representing this decay.
(Word Equation is NOT acceptable)

Skill level 2

2

1

0

NR

c. Use the data given below to determine the amount of energy in Joules
released during the following nuclear decay:

Polonium-218 form Lead-214 plus an alpha particle

Initial mass of Polonium-218 = 362.0124 x 10%" kg
Mass of Lead-214 produced = 355.3550 x 10?" kg,
Mass of an alpha particle = 6.6460 x 102" kg
Speed of light = 3.00 x 108 ms™’

Skill level 2

2

1

0

NR
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d.

Plot a graph on the axis below of the decay of 40 grams of radioactive
plutonium-239 that has a half-life of 24100 years.

Skill level 3

NR
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Kinetic Chemistry

2. Define ‘standard heat (or enthalpy) of combustion, AcH®". skill level 1

1

0

NR

3. Consider these two standard heat or enthalpies of combustion of water:

AcH°(H20(g)) = -242 kJmol-"
AcH°(H20()) = -286 kJmol-!

Use the kinetic theory to account for the differences in these two standard enthalpies
of combustion.

Skill level 3

NR

4. Hydrazine, N2H4 is used in cancer researches, amongst many others. It has the
following structure:

H H
\ /
N—N
/ \

H H

The standard enthalpy of formation of hydrazine liquid at 25°C is 95.55 kJmol".

a. Write the balanced thermochemical equation for the standard enthalpy of
formation of hydrazine liquid.

Skill level 2

2

1

0

NR
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Associated bond energies for the formation of hydrazine are given:

N-N is 159 kJmol!
H-H is 436 kJmol!
N-H is 389 kdmol!

Apply Hess’ Law to find the N=N bond energy.

Skill level 3

3

2

1

0

NR
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SECTION THREE: INORGANIC CHEMISTRY

Inorganic Compounds

1.  Give the chemical formula of ammonium phosphate.

Skill level 1
1
0
NR
2. Ammonium chloride is very soluble in water.
Describe the nature of species present in solution when ammonium chloride
dissolves in water.
Skill level 2
2
1
0
NR
3. Draw the structure of the chromate ion, CrOs?*
Skill level 2
2
1
0
NR
4. Explain why the halogens listed below are not found free in nature, giving an
example of the natural source of each.
Chlorine  Fluorine Bromine
Skill level 3
3
2
1
0
NR
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Complex lons

5.

6.

Water forms a complex ion with Chromium (I11) ion.
Describe the nature of the ligand in this aquo complex ion.

Skill level 2

2

1

0

NR

Account for the formation of the chloro complex ion of Chromium (lll).

Skill level 3

3

2

1

0

NR
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SECTION FOUR:

Equilibrium System

1.

QUANTITATIVE CHEMISTRY AND REDOX CHEMISTRY

A beaker contains solid calcium hydroxide, Ca(OH)zs), in equilibrium with its dissolved
ions in aqueous solutions.

a.

d.

Write the balanced equation for the equilibrium existing in the saturated

solution of Ca(OH)zs).

Skill level 2

2

1

0

NR

Write the solubility product expression, Ks for the equilibrium in the saturated

solution of Ca(OH)zs).

Skill level 1
1
0
NR
Calculate the solubility in molL-" of calcium hydroxide in water at 25°C.
Ks (Ca(OH)2) = 5.02 x 10 (at 25°C)
Skill level 3
3
2
1
0
NR

Describe how the equilibrium system in the beaker respond to an increase in

the Ph of the solution.

Skill level 2

2

1

0

NR
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A buffer solution contains 0.600 molL™" of propanoic acid and 0.800 molL"" of sodium
propanoate.
Ka propanoic acid = 1.35 x 10~ molL""

Discuss the pH of the buffer solution and write equations where appropriate.

Include in your discussion the following:

e Appropriate equation for the reaction in the buffer.

e (Calculation of the pH of the buffer,

e Species in solution that contribute to the pH value of the solution.

Skill level 4

NR
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Redox Chemistry

3.

Consider the standard electrode potential of these two half-cells:

E°cuicuz+) is +0.34V
E%znizn2+) is +0.80V

a. Determine the most probable reaction that will occur.

Skill level 2
2
1
0
NR
b. Determine the cell potential, E° of the feasible reaction identified in a.
Skill level 2
2
1
0
NR
An electrochemical cell has different forms of representations.
Shown below is the representation of an electrochemical cell using a cell notation.
Cu(s)lCu?*(ag)lIFe?*(aq),Fe3*(aq)Pt(s)
Draw a labelled diagram of the electrochemical cell given above.
Skill level 3
3
2
1
0
NR
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SECTION FIVE: ORGANIC CHEMISTRY

Organic Compounds. Skill level 1
1.  Circle the compound (s) below that is an aldehyde. 1
0
CHsCOOH CHsOCHs3 CH3:CHO CHs:CH20H  CH3COCH:3 NR
2. Deduce the structural formula of the two reactants that formed butyl ethanoate.

REACTANT 1:
Skill level 2
2
REACTANT 2: 1
0
NR
Ethanol, CH3sCH20H, is rapidly formed when an aqueous solution of sodium
hydroxide, NaOHaq) is added to bromoethane, CH3zCH2Br.
Describe the reaction mechanism that allows the formation of ethanol in this
reaction.
Skill level 2
2
1
0
NR
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4.

5.

Unripe fruits often contain citric acid as shown below:

OH
|
HO,CCH,CCH,CO,H

|
CO,H

Explain why citric acid can or cannot show optical isomerism.

Skill level 3

NR

Discuss the effect of multiple bonding of carbon atoms on the tetrahedral nature
of bonding in alkanes.
Use ethane, ethene and ethyne as examples in your response.

Skill level 4

NR
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PERIODIC TABLE

18
Atomic number | .
H He
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230 24.3 3 4 > 7 = 10 11 12 270 8.1 3.0 2. 35.5 400
19 i i o 3 T 25 25 . A o 30 3 32 >3 34 KL 34
K Ca 3c Ti v Cr Mn Fe Co Mi Cu In Ga Ge As Se Br Kr
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x13 rar. 283 41 i 243 Féd 285 258 | i i 283 b
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