<
&

O s $.°

). 5 > A
MARKER CODE E 2 STUDENT ENROLMENT NUMBER (SEN)
® Qi X, o 2
zf B o/ 5
AL X
% » S 1 N (9\ 0

N7 WS
I”"mu of ()

TONGA FORM SIX CERTIFICATE
2018

CHEMISTRY

QUESTION AND ANSWER BOOKLET

Time allowed: 3 Hours

INSTRUCTIONS:

1.

2.

w

Write your Student Enrolment Number (SEN) on the top right-hand corner of this
page.

This paper consists of SIX QUESTIONS and is out of 80 Skill Level.
QUESTIONS TOPICS TOTAL SKILL LEVEL
ONE ATOMIC STRUCTURE AND BONDING 20
TWO QUANTITATIVE CHEMISTRY 10
THREE INORGANIC CHEMISTRY 5
FOUR REDOX 7
FIVE PHYSICAL CHEMISTRY 10
SIX ORGANIC CHEMISTRY 28
TOTAL 80

Answer ALL QUESTIONS. Write your answers in the spaces provided in this booklet.
Use a BLUE or BLACK ball point pen only for writing. Use a pencil for drawing if
required.

. If you need more spaces for answers, ask the supervisor for extra paper. Write your

Student Enrolment Number (SEN) on each addition sheet, number the questions
clearly and insert them in the appropriate places in this booklet.

A group of the Periodic Table of the Elements is provided on page 21. The table gives
the Symbol, Atomic Number and the Relative Atomic Mass of the elements. The Groups
(columns) are numbered I, II, III, IV etc. NOTE: The symbol M is used for molar mass.
M (Na) = 23 g mol-1 and M (CO2) = 44 g mol -1

Check that this booklet contains pages 2-23 in the correct order and that page 23 has
been deliberately left blank.

YOU MUST HAND IN THIS BOOKLET TO THE SUPERVISOR BEFORE YOU
LEAVE THE EXAMINATION ROOM.




ATTEMPT ALL QUESTIONS IN THIS EXAM PAPER.

Write the answer to each question in the correct spaces provided.

QUESTION ONE: ATOMIC STRUCTURE AND BONDING

1. Write the electron configuration in terms of principal energy levels and s, p.

d, f notations for the following atom and ion: Skill level 1
1
a. Oxygen atom 0
NR

Skill level 1
1
b. Oxide ion 5
NR

2. The table below shows the atomic radii with its corresponding ion radii.
Study it carefully to answer the questions that follow.

Na’* Na |Mg* am. Mg|AI**_ AilS

‘ ‘ ‘\Sz' Cl \CI '

(S 154)86 130|168 118102 170199 /167

a. Define the term atomic radii.
Skill level 1

1

0

NR
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b. Explain the trend of the ionic radii across the period from sodium
ion to chloride ion.

Skill level 3
3
2
1
0
NR
A piece of copper can be easily reshaped without breaking into smaller
pieces and used for electrical wiring.
Explain the property identified by relating the property to the structure
and bonding within the solid.
Skill level 3
3
2
1
0
NR
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Sulfur dioxide is a poisonous gas whereas Silicon dioxide is used in making
glass.

4. Discuss the above statement by relating the properties to their structure
and bonding.

Skill level 4

4

3

2

1

0

NR

5. H2CO is a colourless, acidic toxic gas and used for preservation.
a. Draw the shape for HoCO and name it.

Skill level 2

2

1

0

Name: NR
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b. Use the molecular shape and electron distribution to determine whether

H>CO molecule is polar or non-polar.

Skill level 3

6. Describe the types of intermolecular forces present in water (H20).

NR

Skill level 2

2

1

0

NR




QUESTION TWO:

1.

Oxalic acid is a toxic substance used by laundries to remove rust stains.
Its composition is 26.7% carbon, 2.2% hydrogen and 71.1% oxygen by

6

QUANTITATIVE CHEMISTRY

mass. Its molar mass is 90 g mol -1.

[Given: M(C) = 12 g mol-1, M(O) = 16 g mol-1 and M(H) = 1 g mol-1]

Calculate the empirical formula of oxalic acid.

Skill level 2

2

1

0

NR

10mL of a standard potassium carbonate solution, concentration 0.04 molL-!

was prepared. The aliquot was then transferred into a conical flask.
This sample was then titrated with hydrochloric acid of unknown
concentration. The indicator (methyl orange) showed that the end point
was reached when 25.0mL of hydrochloric acid was added.

a.

Define the following terms:

1.

ii.

aliquot:
Skill level 1
1
0
NR
end point:
Skill level 1
1
0
NR
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b. Write a balanced equation for the reaction between potassium
carbonate and hydrochloric acid.

Skill level 1

1

0

NR

c. Calculate the number of moles of hydrochloric acid in the 25 mL titre.

Skill level 3

NR

d. Calculate the concentration of hydrochloric acid.

Skill level 2

2

1

0

NR
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QUESTION THREE: INORGANIC CHEMISTRY

1. Study the period 3 compounds on the periodic table below to clearly
explain the trend form from basic oxides to acidic oxides as it relates
to the position of the element in the periodic table.

Group 1 2 13 14 15 16 17

Skill level 3

Ol = | N
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2. Relate the melting points of period 3 elements chloride to their structure
and bonding.

Formula NacCl MgClo AlCl3/ SiCls PClz/ PCls
AlClg
Melting 801 714 178 -70 -112
Point °C sublimes
Skill level 2

2

1

0

NR
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QUESTION FOUR: REDOX

1.

Due to the rise of road accidents in Tonga, the Ministry of Police is now using
breathalyser testing. Drivers are required to blow through a tube containing
orange crystals of potassium dichromate (K2Cr207) with concentrated sulfuric
acid. Under acidic conditions, alcohol in the breath will change the colour of
the crystals. The concentrated sulfuric acid also generates heat as it reacts
with moisture from the breath sample. This heat increases the speed of the
oxidation reaction. A driver is considered to be over the limit if there is
sufficient alcohol to change the colour of the crystals.

The two half equations for the above reaction are:

i.  Cr072 y Cr3*
ii. CHs3CH20H » CH;COOH
Skill level 1
1
a. Name the common oxidizing agent use in the explanation above. S
NR
b. Define the term Reductant. skill level 1
1
0
NR
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Skill level 1
1
Identify the reductant in the chemical reaction above. .
NR
Skill level 1
d. State the change of colour of the orange crystals if the driver is over the[
limit of sufficient alcohol. 5
NR
Balance and combine the two half-equations above and write the full
balanced equations for the redox reactions.
Skill level 3
3
2
1
0
NR
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QUESTION FIVE: PHYSICAL CHEMISTRY

1. Given the following thermochemical equations,

i.  2Ha(g) + Os(g) —> 2H,0(1) AHo = -571.5 kJ
ii. 4HNOs() —  2N20s(g) + 2H20() AHo = 153.2 kJ
iii. % Nao(@ + 1%O02(g) + % Ha(g) — HNOs() AHo = -174 kJ

a. Apply Hess Law to calculate the enthalpy change (*H°) for the
reaction

2N2(g) + 502(g) —> 2N20s(g)

Skill level 3

NR

b. Define the term enthalpy change.

Skill level 1

1

0

NR
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The diagram below shows how Zinc reacts with 2molL-! hydrochloric acid.
Zinc powder reacts rapidly with 2molL-1 hydrochloric acid where as Zinc
granule reacts slowly with 2molL-! hydrochloric acid.

Zinc granule Zinc powder

2. Describe the effects of the factor affecting the rate of the above reaction in
terms of simple collision theory.

Skill level 2

2

1

0

NR
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The equation below represents the production of ammonia through the
Haber process. Industries are trying to produce a lot of ammonia due to
the heavy demand of hospitals and other economic businesses.

No(g) + 3H2(g) «—— 2NH3 (g) The forward reaction is exothermic.

Discuss clearly how Le Chatalier’s principle (all factors) is applied in the
Haber process for the increase in production of ammonia gas to fulfill the
heavy demands of the consumers.

Skill level 4

NR
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QUESTION SIX: ORGANIC CHEMISTRY

Study the structure given below carefully and answer the question that
follow.

(iir)
CH,OH
C=CH,,
(ii)
Mo
1. Name the functional group represented by:
Structure Name

(1) N - o eee .

(ii) Skill Ielvel 1

(iii) 0

(iv) NR

2. Fats and oils are triglycerides. Triglycerides are esters. The animal fat and
lard is a triglyceride of glycerol and the saturated fatty palmitic acid
(CH3(CH2)14COOH.

a. Draw the structure of lard (triglyceride formed).

Skill level 1

1

0

NR
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Lard is also important in the manufacturing of soap.

b. Explain how soap is made from Lard.
You must (or can) include:
i. The reagents required
ii. Draw the structural formula of soap
iii. State how the chemical nature of soap enhances its rote as a
cleaning agent.

Skill level 3

NR
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A Small Industries manager is trying to construct and run an industry in
making plastic wraps and water drainage pipes due to the needs of the
people in Tonga but is confused as to the process of making plastics and
pipes.

With your knowledge on Polymerisation process, discuss clearly using the
structural formula for the production of plastic wraps and drainage pipes.

Skill level 4

O R | N[ W
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4. Glucose can exist in two forms: Linear and branched.
Explain the differences in the structure by drawing the two forms and
state the property of the two forms of glucose.

Skill level 3

NR
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5. Study the structure below to answer the questions that follow.

H. . ..CHj
H/C_C\H

The above molecule was reacted with hydrogen bromine.

a. Draw the structure for the product formed.

Skill level 1
1
0
NR
b. Name the product formed using IUPAC rules. Skill level 1
1
0
NR
6. Write equations for the addition reaction of ethyne with water and name
the final product formed. The final product consists of single bonds.
Skill level 3
3
2
1
Name of final product: 0
NR
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Alcohols undergo oxidation reactions by reacting with potassium
permanganate. Study the structures of the different types of alcohol
below and answer the question that follow.

CHy-CH-CH;  CHy-C-CH,
CH4;—CH,OH OH OH

I II III

7. Deduce the products formed from the structures above when undergoing
oxidation reaction.

Skill level 3

NR
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8. Given below are structures of different organic compounds.

H i
o
O{zC_CHz_CHa CH3;—CH;—CH—CH,—CO0H
Compound A Compound B
Skill level 1
a. Name Compound B. 1
0
IUPAC name: NR
Skill level 1
1
b. Identify the functional group in Compound A. .
NR
c. State the acidic behavior of Compound B and write the equation to
show the reaction of Compound B with aqueous sodium hydroxide.
Skill level 3
3
2
1
0
NR
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