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SECTION ONE: ATOMIC STRUCTURE, BONDING, SOLIDS AND RELATED

4.

PROPERTIES

Consider the compounds listed below:

HCN Cl, Br, CO
Skill level 1
Identify TWO (2) compounds from the list above that are isoelectronic. 1
Compound 1: 0
Compound 2: il
Write the ground state electron configuration of the Chromium atom using the
S, p, d, f notation.
Skill level 2
2
1
0
NR
Select ONE (1) appropriate compound from the list below and use it to describe
hydrogen bond.
Consider in your response to include a labelled diagram to clarify the description.
HCN HCI HF H.S
Skill level 2
2
1
0
NR
Use a ‘dot and cross’ diagram to draw the Lewis structure of Hydrogen cyanide,
HCN.
Skill level 3
3
2
1
0
NR
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5. The predicted bond angle for both Methane in H-C-H, and Ammonia in H-N-H is

109.5°.
The diagrams below show the observed bond angles for Methane and Ammonia.

Observed Bond Angle (°) in Observed Bond Angle (°)
Methane in Ammonia
H

| 109.5° H e N

H H 1073

Account for the differences in the predicted and the observed bond angles in
ammonia compared to methane.

Skill level 3

3

2

1

0

NR
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SECTION TWO:
1.

KINETIC AND NUCLEAR CHEMISTRY

Define the standard heat of fusion, AssH". Skill level 1
1
0
NR
Draw TWO (2) labelled energy profiles with one for an endothermic reaction
and the other for an exothermic reaction.
Endothermic Energy Profile Exothermic Energy Profile
Skill level 2
2
1
0
NR
Write the complete nuclear equation for the alpha emission of Polonium-218.
(Word Equation is not acceptable)
Skill level 2
2
1
0
NR
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The equation for the combustion of ethanol is:
C2H5OH(|) + 302(9) -> ZCOQ(g) + 3H20(|)

Apply Hess’s Law to calculate the enthalpy change for the combustion of
ethanol above using the bond energies (in kdmol~) shown below:

E(C-C) = +347
E(C-H) = +410
E(C-0) = +336
E(O=0) = +496
E(C=0) = +805
E(O-H) = +465

Skill level 3

3

2

1

0

NR
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SECTION THREE: INORGANIC CHEMISTRY

1.

2.

3.

4.

5.

Give the chemical formula of ammonium sulphide.

Skill level 1

1

0

NR

State the colour of solid manganese dioxide.

Describe, using appropriate half-equation, the reaction of the permanganate ion,
MnQO4? in acidic condition.

Skill level 1

1

0

NR

Skill level 2

2

1

0

NR

Describe the basic nature of copper oxide, CuO.

Skill level 2

2

1

0

NR

Describe how chlorine acts as an oxidizing agent.

Skill level 2

2

1

0

NR
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6.

7.

Account for the formation of the amino silver complex ion.

Skill level 3

3

2

1

0

NR

Explain a detailed account of the rusting process.

Skill level 3

3

2

1

0

NR
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Discuss why majority of the transition metal ions have different oxidation
states.

Consider in your response the following:

i.  Select TWO (2) transition metals and give examples of each of them having
more than one oxidation states.

ii.  Describe how these oxidation states happen in the transition metal atoms.

iii. Give reasons as to why these different oxidation states can exist for the two
transition metal atoms, and can include electron configurations to clarify your
reasons,

iv. Make generalized statements about the different oxidation states of transition
metal ions.

Skill level 4

4

3

2

1

0

NR
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SECTION FOUR: QUANTITATIVE AND REDOX CHEMISTRY

1. A0.100 M HCI solution is added from a burette to 25.0 mL of a 0.100 M of NH3
solution in a conical flask. The pH of the mixture in the conical flask is graphed in
the Titration Curve below:

Titration Curve: 25.0 mL of 0.100 M NH3 solution and
0.100 M HCI

12

11

10

pH of the titration mixture
()]

0 10 20 30 40 50 60
Volume of 0.100 M HCl solution added

Use the Titration Curve above to answer questions a. to c. below. skill level 1

a. ldentify the conjugate acid-base pair involving NHs. 1

0

NR

Conjugate acid - conjugate base

b. Circle the buffer region in the titration curve, showing the limits. Skill level 2

2

1

0

NR

Page 9 of 19



2.

c. Explain the pH at the equivalence point in this titration in terms of the
species present in the solution.

Skill level 3

3

2

1

0

NR

Calculate the solubility, s, in molL™ of Copper(l) chloride in a solution of 0.0550
molL* NaCl with Ks(CuCl) = 1.72 x 10”7

Skill level 3

3

2

1

0
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Sulphuric acid is made by the Contact process where the main equilibrium
reaction occurs between Sulphur dioxide gas, SOz g and Oxygen gas, O2 (g to
form Sulphur trioxide gas, SO3 (g as shown below:

a.

2S0;(g) + Oz (g) == 2S03 (9)

Write the equilibrium constant expression, K¢ for this main equilibrium
reaction in the Contact process.

Skill level 2
2
1
0
NR
Discuss the effect on the equilibrium position in the reaction above when
there are changes to the pressure in the system.
Consider the following in your response:
i.  Definition of an equilibrium reaction,
ii. Position of equilibrium before any changes in the pressure,
iii. Change in equilibrium position when pressure in the system is increased
and why there is change.
iv. Change in equilibrium position when pressure in the system is decreased
and why there is change.
v. State what happens if the system has species in solid or liquid states.
Skill level 4
4
3
2
1
0
NR
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4. The labelled diagram below shows the electrochemical cell involving two different
metals, Copper, Cu and Silver, Ag:

A\
V)
high-resistance
voltmeter salt bridge
L 100 cm®
. beaker
copper foil
1.00 mol dm™
1.00 mol dm™ solution of
solution of silver nitrate
r(ll ) )
Eﬂﬁg‘fe n silver foil

The standard electrode potentials for their half-cells are:
EoAg-'-(aq)/Ag(s) =+0.80V
E°cu®*(agyicus) = +0.34 V

a. Describe TWO (2) possible observations made at the electrochemical cell in
the diagram above.

Skill level 2
Observation 1: 2
1
Observation 2: 0
NR
b. Use the given half-cell standard electrode potentials to calculate the potential
of the electrochemical cell, E’¢e.
Skill level 3
3
2
1
0
NR
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SECTION FIVE: ORGANIC CHEMISTRY

Organic Compounds
1. Use the IUPAC rule to write the systemic name of the organic compound below:

Br H
I |
H—C C—Br
H H—C—H
|
H
Skill level 1
1
0
NR
2. a. Drawthe TWO (2) structural isomers with the same molecular formula,
CsHeO.
Structural Isomer 1 Structural Isomer 2
Skill level 2
2
1
0
NR

b. Describe a test to distinguish between the two structural isomers in a. above.

Skill level 2

2

1

0

NR
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3.  Use Markovnikoff’s rule to describe the products formed when HCl is added to
propene.
Include in your response the structures of the products, and major and minor
products formed.

Skill level 2

2

1

0

NR

4. Differentiate between triglycerides produced by plants and those produced by
animals.

Skill level 3

NR
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5. Shown in the boxes below are the repeating units of two polymers, A and B.

Polymer A Polymer B
H H
(. H
S I I
P -MN=CH;-¢C
H C=(» | Il
| H 0
OH

Use the repeating units of Polymer A and Polymer B to distinguish between
addition and condensation polymerisation.

Consider in your response the following:

i.  The possible monomer of Polymer A and the possible monomer of Polymer B.

ii.  Differences between the structures of the two monomers,
iii. Differences in how the two monomers form their polymer. Resulting in the two
different repeating units.

Skill level 3

NR
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PERIODIC TABLE

18
Atomic number | 2
H He
I 2 10| Molor mess /g mal 13 14 15 16 17 4D
3 4 5 & ! -] 9 1
Li Be B C N (8] F MNe
59 9.0 s | 120 14.0 160 9o | 02
11 14 13 14 15 14 17 13
Na | Mg Al si| P s | | A
230 | 2.3 3 L 5 & 7 g ? 10 1 12 | 210 | 281 3o | 321 6.5 A0
19 e i 3 3 24 25 2 v I8 a A0 1| a7 33 3 A5 a4
K Ca Se Ti v Cr Mn Fe Co Mi Cu In Ga Ge | As Se Br Kr
391 0.1 450 | 4% | sos | seo | sas | sss | say | sa7 515 5.4 597 724 749 0 ®m3 | aas
37 38 > 40 41 43 43 44 45 4% 47 48 43 30 51 32 3 54
Rb Sr Y Ir Nb | Mo | Tc Ru Rh Pd Ag | Cd In Sn Sb Te I Xe
a5.5 i 489 b B YL 959 8.9 101 103 104 108 1132 115 119 133 128 127 131
55 54 71 72 73 74 75 74 7 78 = an a1 a3 a3 a4 a5 2
Cs Ba Lu Hf Ta w Re Os Ir Pt Au Hg T Pb Bi Po At Rn
133 1% 175 17/ 181 184 184 190 15 195 197 201 4 prinny 209 210 210 3
ar aa 103 104 105 108 107 108 108 1150 111 112 114 114
Fr | Ra | Lr R | Db | Sg | Bh | Hs | Mt | Ds | Rg | Cn Fl Lv
T ot . 241 283 263 dhd . e 201 i a7 o i
57 58 59 50 81 52 53 54 85 8 57 58 59 70
Lanthanide La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb
senes 139 140 141 144 147 150 152 157 159 1453 143 147 168 173
- a9 k0] w1 Wi k! B4 95 kL L b ke 100 101 103
Ao | Ac| tTh | Pa| U | Np| Pu|[ Am| Cm| Bk | Cf | Es | Fm | Md | No
37 237 3 38 a7z 39 241 F44 249 81 253 257 a5 259
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