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INSTRUCTIONS
1. You have 10 minutes to read before you start the exam.

2. Write your Student Education Number (SEN) in the space provided on the top right hand corner of this page.

3. Answer ALL QUESTIONS. Write your answers in the spaces provided in this booklet.

4. If you need more space, ask the Supervisor for extra paper. Write your SEN on all extra sheets used and
clearly number the questions. Attach the extra sheets to the appropriate places in this booklet.

NB: The Periodic Table is attached on page 23 of the exam paper.

STRANDS Pages | Time (min) | weighting

STRAND 1 ATOMIC STRUCTURE AND BONDING 2-4 27 15
STRAND 2 QUANTITATIVE CHEMISTRY 5-8 31 17
STRAND 3 ORGANIC CHEMISTRY 9-12 34 19
STRAND 4 INORGANIC CHEMISTRY 13-14 18 10
STRAND 5 PRINCIPLES OF PHYSICAL CHEMISTRY 15-16 18 10
STRAND 6 OXIDATION AND REDUCTION 17-20 36 20
STRAND 7 ENVIRONMENTAL CHEMISTRY 21-22 16 9

TOTAL 180 100

Check that this booklet contains pages 2-24 in the correct order and that none of these pages are blank.
HAND THIS BOOKLET TO THE SUPERVISOR AT THE END OF THE EXAMINATION.
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STRAND 1: ATOMIC STRUCTURE AND BONDING WEIGHTING 15

1. The position of each atom in a molecule gives the molecule a particular shape.
There are FOUR important molecular shapes and ONE of which is linear.

Name a molecule with a linear shape. sL1
2. Describe ONE trend of the ionic radius across Period 3 or within Group 17 on the
periodic table.
sL2
3. Draw the electron dot diagram for the CH4 molecule.
sL2
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4, lonic bonds form in chemical reactions between atoms and resulting in the production
of ions.
Explain how an atom changes to an ion.
sL3
5. Copper is an excellent conductor of electricity due to its unique properties.
Explain in terms of structure and bonding, why copper is a good conductor of
electricity.
sL3
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6.

Discuss why the tetrachloromethane (CCls) molecule has polar bonds but the

molecule is non-polar as shown in the diagram below:

Cl

Source: https://www.chemistrylearner.com/polarity/ccl4-polarity

SL4
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STRAND 2: QUANTITATIVE CHEMISTRY

WEIGHTING 17

For Questions 7 to 9, choose and write the LETTER of the correct answer in the box provided.

7. The symbol “(aq)” in chemical equations denotes that the substance is in a/an:
A gas state.
B. solid state. st1
C liquid state.
D aqueous state.
8. In analytical chemistry, a standard solution is either the titrant or titrator.
A standard solution is defined as:
A solution with a low pH.
B. solution with a high pH. St
C solution for which the concentration is accurately known.
D solution for which the concentration is accurately unknown.
9. Avogadro’s number, which gives the number of units in one mole of a substance, is:
A 6.02 x 1022 mol?!
B. 8.314 J/mol-K sL1
C 6.62607015x1073* joule-hertz™!
D 96,485.3399 Coulombs per mole
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10. A student wishes to prepare 250 mL of a 0.20 mol/L solution of oxalic acid
(COOH),.2H,0.

Calculate the mass of oxalic acid the student would need to weigh.

M((COOH)2.2H,0) = 126 g/mol

SL2

11. The two-glassware given in the diagram below are used in preparing solutions for
titrations. Name the TWO glassware.

SL2

SSLC | Chemistry 6



12. Magnesium burns in air to form magnesium oxide. The equation for the reaction is:

2Mgis) + Ogq —  2MgOgs)

A student weighed out 2.4 g of magnesium and burned it in the air.

Calculate the number of moles of magnesium oxide produced.

M(Mg) = 24 g/mol M(O) = 16 g/mol
sL3
13. 10 ml of a solution of hydrochloric acid containing 0.04 mol of solute is diluted to
100 mL by adding 90 mL of water.
Calculate the concentrations of the solution before and after the dilutions.
SL3
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14.  Standard solutions can be used for both the qualitative and quantitative analysis of
substances.

Discuss ONE use of standard solutions in industries.

SL4
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STRAND 3: ORGANIC CHEMISTRY WEIGHTING 19

For Questions 15 and 16, choose and write the LETTER of the correct answer in the box provided.

15.  Which of the following is the functional group for ketones?

A. O-H
sL1
B. C=0-0O-H
C. C=0-0
D. Cc=0
16.  Which of the following is the functional group for aldehydes?
A. O-H
sL1
B. C=0-0O-H
C. CH=0
D. C=00
17. Ethyl ethanoate is a colourless liquid, has a sweet smell, and is found in glues and
nail polish removers.
Describe he laboratory procedure for the preparation of ethyl ethanoate.
sL2
18.  Polyvinyl chloride is the world’s third most widely produced synthetic polymer.
List any TWO uses of polyvinyl chloride (PVC).
sL2
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The bromine test is a straightforward method used to distinguish between alkanes and alkenes.

9
/

Bromine water
(orange coloured)

Ethane Ethene

Source: https://cdnl.byjus.com/wp-content/uploads/2019/05/bromine-test.png

19.  With reference to the diagram above, describe the unsaturation test that
distinguishes alkanes from alkenes.

sL2
20.  Glucose is a simple sugar with the molecular formula, CsH120s. It is one of the most
important carbohydrates, serving as a primary energy source for cells. The structure
of glucose can be represented in several ways, including its linear and cyclic forms.
Draw the linear structure of glucose.
sL3
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21.  Discuss ONE important observation that would be made when propanol is warmed
with methanoic acid and in the presence of sulfuric acid.

SL4
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22.

When a few drops of water are added to a calcium carbide lump, Gas X forms as
shown in the diagram below.

Dropper

funnel
Water

Calcium
carbide

Discuss ONE observation that can be made when Gas X is being produced in the

above experiment.

SL4
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STRAND 4: INORGANIC CHEMISTRY WEIGHTING 10

For Questions 23 and 24, choose and write the LETTER of the correct answer in the box provided.

23.  Which of the following is an example of an acidic oxide?

A. Na.O
sL1
B. Cao
C. MgO
D. SO,
24.  The maximum amount of salt that can dissolve in a given solvent under specific
conditions refer to its:
A. solubility.
sL1
B. volume.
C. salinity.
D. concentration.
25.  Describe the appearance in solution of these complex ions:
(i) [Cu(NHa3)4)?* SL2
(i) [Ag(NHs)2]"
26.  Write a balanced equation for the reaction of sodium chloride, NaCl and water,
H,0.
sL3

SSLC | Chemistry 13



Source: https://qph.cf2.quoracdn.net/main-gimg-0c62b84b8704827111e03c3072fd74b7-Ig

27. Iceis a solid substance produced by the freezing of water vapour or liquid water.

Explain why ice is less dense than water.

SL3
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STRAND 5: PRINCIPLES OF PHYSICAL CHEMISTRY WEIGHTING 10

For Questions 28 and 29, choose and write the LETTER of the correct answer in the box provided.

28.  Amphiprotic is defined as the substance that:

can either accept or donate protons.

A
B. accepts only protons. st1
C donates only protons.
D cannot accept or donate protons.
29.  Which of the following is an example of an exothermic reaction?
A Photosynthesis.
B. Making ice cream in a bag. St
C Ice melts.
D Respiration.
30.  Write the equilibrium constant (Kc) expression for the reaction below:
N2 + Ozg = 2NOg o2
31.  Find the [H*] and the [OH"] of a solution with a pH of 3.49.
sL3
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32.  Use the information listed below, to find the AH, the heat of reaction, when
methane burns according to the equation:

CHag) + 202q — CO2q + 2H20()

. Cs) + 2Hyg — CHyg AH =-75kJ
1. Cs) + O2(g) —  COyq) AH =-393 kJ
1. 2H5(g) + O2(g) —  2H20( AH =-484 kJ

SL3
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STRAND 6 OXIDATION AND REDUCTION WEIGHTING 20

For Questions 33 and 34, choose and write the LETTER of the correct answer in the box provided.

33.

34.

35.

36.

The oxidation number of N is:

A
B. -2
C
D

When a chemical change occurs and when an electric current is passed through an
electrolyte, it is called:

A. electrolysis.

conduction.

B
C. refluxing.
D

saponification.

Oxidising agents are substances involved in a redox chemical reaction that gains or
accepts electrons.

List TWO common oxidizing agents.

A student placed a piece of copper metal in concentrated hydrochloric acid.

Describe ONE observation the student would make during this reaction.

SL1

SL1

SL2

SL2
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37.  Write an overall equation showing iodide ions reducing iron (lIl) ions to iron (ll) ions.

sL3
38.  Arrange the following compounds in ascending order based on the oxidation
number of chlorine.
Cl, HOCl, ClI= HOCl
sL3
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39.

Consider the reaction where Sulphur dioxide gas is bubbled through acidified

potassium dichromate.

Write the two-electron ion-electron equations for the half-reactions involved in the

above redox reaction.

Oxidation half equation.

Reduction half equation.

SL4
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Discuss the observations made at the electrodes during the electrolysis of aqueous
NaCl, as depicted in the above diagram.

Your response should include the chemical equations for the reactions that occur at
both the cathode and anode electrodes.

SL4
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STRAND 7 ENVIRONMENTAL CHEMISTRY WEIGHTING 9

For Questions 41 and 42, choose and write the LETTER of the correct answer in the box provided.

41.

42.

43.

The greenhouse effect is a natural process:

for producing oxygen.

that depletes the ozone.

A
B. for producing energy. sL1
C
D

that warms the earth’s surface.

Cinder cones is a type of:

biomass energy.

greenhouse gas.

A
B. volcano. sL1
C
D

natural acids.

Energy sources take many forms, including nuclear energy, fossil, wind, solar,
geothermal, and hydropower. Some are renewable, others are not.

Distinguish between renewable and non-renewable energy sources.

SL2
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44. The atmosphere consists of several layers, including the troposphere, stratosphere,
mesosphere, and thermosphere.

Describe the stratosphere.

SL2

45.  Explain ONE importance of renewable energy sources in Samoa.

SL3
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A Periodic Table of the Elements 8
I 1
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STRAND 1 15
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