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INSTRUCTIONS AND INFORMATION

£ P This question paper consists of SIX questions. Answer ALL the questions in
the ANSWER BOOK.

2. Start EACH question on a NEW page in the ANSWER BOOK.

3. Number the answers correctly according to the numbering system used in this

question paper.

4. Leave ONE line between two sub-questions, for example between
QUESTION 2.1 and QUESTION 2.2.

3. You may use a non-programmable calculator.

6. You may usa_—ap?iopﬂéfe mathematical instruments.

7. You are advised to use the attached DATA SHEETS.

8. Show ALL formulae and substitutions in ALL calculations.

9. Round off your final numerical answers to a minimum of TWO decimal places.

10. Give brief motivations, discussions et cetera where réquired.

11, Write neatly and legibly.
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QUESTION 1: MULTIPLE-CHOICE QUESTIONS

Four options are provided as possible answers to the following questions. Each
question has only ONE correct answer. Choose the answer and write only the letter
(A-D) next to the question number (1.1-1.5) in the ANSWER BOOXK, for example

1.6 El

1.1 Which of the following are conserved in a chemical reaction?

Atoms and molecules

A

B Mass and atoms
C Mass, atonis.,'and molecules

D  Mass and molecules (2)

1.2 Which ONE of the fellowing is the name of group 2 elements in the periodic
table?

A Alkali earth metals.

B Alkali metals.

Cc Halogens.

D Noble gases. (2)

1.3 Which ONE of the following has the largest atomic radius?

A Na

B Cl

C K

D Br (2)

1.4 What is the correct chemical formula for aluminium sulphite?

A ASOs

B~ AlSO:

C  AR(SOs)s

D Alg(so.‘)s o
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1.5 Consider the following statements regarding a substance in the solid state:

(i) Solids have a fixed shape.

(i)  Solids have a fixed volume.

(iii)y  The particles in a solid are not in motion.

(iv) A solid occupies the entire volume available.

Which of the above statements is/are TRUE?

A (i) and (ii) only.

B (i), (i) and (iii) only.

G (iiijhﬁﬁ"ﬂﬁbﬂly.

D (i) and (iii) only. (2)
W [5x 2 =10]
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QUESTION 2 (Start on a new page.)

2.1 Alearner adds 5 drops of red food colouring into a beaker filled with 100 ml cold
water (see figure 1).
The entire solution turns red after 7 minutes as shown in figure 2.

Red food
| colouring

Figure 1: Red food colouring Figure 2: Solution after 7
added to cold water minutes

2.1.1 Explain why the entire solution becomes red after a period'c;f tlme (2)
2.1.2 s the solution in Figure 2 a MIXTURE or PURE SUBSTANCE? (1)

2.1.3 s the process occurring above a PHYSICAL or CHEMICAL change?

Provide a reason for the answer. (2)
2.1.4 5 drops of the same food colouring is now added to a beaker of 100 ml

HOT water.

Use the kinetic molecular theory to explain why the time take for the

entire solution to turn red is less than 7 minutes. (2)
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2.2 Sodium carbonate reacts with hydrochloric acid as indicated in the unbalanced
chemical equation below.
Sodium carbonate(s) + HCI(aq) = Sodium chloride(aq) + Carbon dioxide(g)

+ Water(l)

2.2.1  Write down a balanced chemical equation for the reaction, using
chemical formulae.

2.2.2 What does the (aq) in the reaction indicate?

(4)
(1)

2.2.3 What visible change is noticed in the solution due to the formation of
carbon dioxide?

Provide a reason for this observation.

2.3 The reaction between FeCls and sodium hydroxide is represented by the

balanced chemical equation below:

FeCl: + 3NaOH - Fe(OH)s + 3NaCl

2.3.1 Write down the chemical name of FeCla.

(2)

(2)

2.3.2 Use the balanced chemical equation above to show that mass is
conserved in a chemical reaction.

QUESTION 3 (Start on a new page.)

3)
[19]

The table below shows the melting and boiling points of three different substances.

Substance | Melting Point (°C) Boiling Point (°C)
A -78 -33
B 0 100
C 16 118

3.1 Define the term melting point in words.

3.2 Write down the letter (A, B or C) of the substance which:

321 Is a gas atroom temperature (25 °C)

3.22 Issolidat10°C

3.2.3 Represents water

3.2.4 Has the strongest force between particles.

Give a reason for the answer.
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3.3

3.4
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Use the information in the table above to sketch the heating curve of
Substance C. (No time values are required on the x-axis)
Take the initial temperature as 10 °C and the final temperature as 120 °C on the

y-axis.

Show the following values on the heating curve:
» The melting point.
e The boiling point.
e The initial and final temperatures.

Explain why the temperature of a liquid decreases when evaporation takes
place.

QUESTION 4 (Start on a new page.)

The first ionization energies of Group 1 elements, in the periodic table, are shown in

the table below.
First ionization energy
Element (kJ.mol")
H 1312
Li 520
Na 496
K 419
4.1 Define the term ionization energy in words.
4.2 Explain why the first ionization energy decreases from top to bottom in the
group.
4.3 Is the ionization energy of Oxygen GREATER THAN, LESS THAN or EQUAL
TO 520 kJ.mol'?
Give a reason for the answer.
4.4 Describe the trend in reactivity of group 1 elements, from top to bottom in the

Copyright reserved

group.
Provide a reason for this trend using information from the table above.

()

3)
[15]

(2)
(2)

3)

3)
[10]
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QUESTION 5 (Start on a new page.)

The electronic configuration of different elements is shown in the table below:

ELEMENTS | ELECTRONIC CONFIGURATION
A 1s? 2s? 2p!

B 1s? 2s? 2p°

G 1s? 2s2 2p® 3s? 3pb

D 1s2 2s? 2p5 3s? 3p?2

E Unknown '

51  Write down the lefter of the element which:

51.1 Has3 valems@éctrons. (1)
512 Is non-reactlve (1)
5.1.3 Experiences an increase in conductivity with an increase in temperature. (1)
5.1.4 Forms an anion by gaining one electron. (1)

5.2 Element E is found in group 15 and period 3 of the periodic table.

521 Draw the Aufbau diagram for Element E. (2)

5.2.2 Fillin the table below for the ion that element E forms.
Write down only the letter (a — e) and the correct answer.

Number of | Number of | Number of
Formula Name
protons electrons | Neutrons
(a) (b) (c) (d) (e) ()

[11]
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QUESTION 6 (Start on a new page)

6.1 Potassium bonds with Oxygen to form Potassium oxide.
6.1.1 Identify the type of bond referred to above.
6.1.2 Draw the Lewis dot diagram for potassium oxide.

6.2 The only two stable isotopes of Potassium are listed below:
e Potassium - A: with 20 neutrons.

» Potassium - B: with 22 neutrons.
6.2.1 Calculate the atomic mass of:

(a)  Potassium - A
(b) tass

The relative atomic mass of potassium is 39,13 AMU.

6.2.2 Determine the percentage abundance of Potassium — A.
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TOTAL:

(1)
)

(1)
(1)

(4)
[10]

75
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