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INSTRUCTIONS AND INFORMATION

1. Write your name on the answer book provided.

2. This question paper consists of 7 questions. Answer ALL the questions in the
ANSWER BOOK.

3. Show ALL formulae and substitutions in ALL calculations.

4. Round off your FINAL numerical answers to MINIMUM of TWO decimal
places.

5. Give brief motivations, discussions, et cetera where required.

6. You may use a non-programmable calculator.

7. You may use appropriate mathematical instruments.

8. YOU ARE ADVISED TO USE THE ATTACHED DATA SHEETS.

9. Number the answers correctly according to the numbering system used in this
question paper.

10. Write neatly and legibly.
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QUESTION 1

Four possible options are provided as answers to the following questions.
Each question has only ONE correct answer. Choose the correct answer and
write ONLY a letter next to the appropriate question number (1.1 — 1.8) on the
ANSWER SHEET.E.g.1.9D

1.1 Which one of the following is NOT a physical property of material?

A. Ductile

B. Density

C. Brittle

D. Kelvin (2)

1.2  Mixture of metals are:

A. Ampholytes

B. Anions
C. Anode
D. Alloys (2)

1.3  Brownian motion refers to ...

A. The movement of atoms or molecules from an area of higher
concentration to an area of lower concentration.

B. The random movement of microscopic particles suspended in a
liquid or gas, caused by collisions between these particles and the
molecules of the liquid or gas. stanmorephysics.com

C. The movement of atoms or molecules from an area of lower
concentration to an area of higher concentration.

D. The random movement of microscopic particles in any direction

suspended in a solid, caused by collisions between these particles
and the molecules. (2)
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1.4  Theory that describes a solid, a liquid, and a gas in terms of particles of
matter, consisting of small particles that are in constant motion with
forces of attraction between the particles that collide and exert
pressure, is well known to be...

A. Lowry-Bronsted theory
B. Lewis’s theory
C. Kinetic theory

D. Kinetic molecular theory (2)

1.5 The Aufbau diagram of element X is written as

2] L1 L
25”
1511

Element X is likely to be

A. Oxygen

B. Sodium

C. Nickel

D. Nitrogen (2)

1.6  The correct chemical formula for magnesium carbonate is

A. MgCOs3
B. MgCOz2
C. MgCO4
D. Mg(COs)2 (2)
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1.7 _Which one of the following, is a metal and good thermal conductor but
poor electrical conductor?

A. Copper

B. Hydrogen

C. Aluminium

D. Tin (2)
1.8 A substance that undergoes a change, as a change in

which no new substances are formed, mass number of atoms and
molecules are conserved.

A. chemical
physical

B
C. decomposition
D

synthesis (2)
[16]
QUESTION 2 (Start on a new page)
2.1 Define the term malleable. (2)
2.2 Alearner mixes sand and salt together.
Describe how the learner can separate the two substances
(write them in bullet form and the steps in the correct order). (3)
2.3 Two samples are given to a scientist:
Sample A: melts at exactly 0°C
Sample B: melts between 0°C and 5°C
2.3.1 Which sample is most likely a pure substance? (1)
2.3.2 Explain'your answer in 2.3.1 (2)
2.3.3 Explain why mixtures melts over a range of temperatures? (2)
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2.4 A company wants to choose a material for making electrical wires. They
can choose from the following

| Glass | Copper | Aluminium | Plastic |
2.4.1 Which material will be the best choice? (1)
2.4.2 Give two reasons based on physical properties (2)
[13]
QUESTION 3 (Start on a new page)
The graph of phase changes of an unknown pure substance is represented
below.
A Title
3
0 10 20 30 40 50 60 70 80 90/ | | 100
Time (min)
3.1 Write the correct suitable TITLE of the graph represented above? (1)
3.2 Define the term melting point. stanmorephysics.com (2)
3.3 Wirite the phase of this pure substance at 45°C (1)
3.4 At which pair of points (e.g. write A-B or C-D etc) are the following
statement applicable?
3.4.1 The forces between the particles are strongest of them all. (1)
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3.4.2 The spaces between the particles are largest of them all. (1)
3.4.3 The spaces between the particles remain constant. (1)
3.4.4 The particles are likely to vibrate at fixed position. (1)

South Africans experience winter in May - July, resulting in most fuel
stations having a high demand of air pressure refilling on car tyres during
this season.

3.5 Explain, using kinetic molecular theory, why cars experience flat tyres
in winter. (4)

3.6 When someone sprays perfume in one corner of a room, the scent
(smell) spreads throughout the entire room, allowing you to smell it far

away.
3.6.1 s this effect due to Diffusion or Brownian motion? (1)
3.6.2 Explain your answer in 3.6.1 (2)
[15]
QUESTION 4 (Start on a new page)
The diagrams below show two neutral atoms A and B.
Core of atom A CoreldiSiom B
O proton
.neutron
4.1 Define the term atomic number. (2)
4.2 For atom B write down:
4.2.1 the atomic number (1)
4.2.2 the particles that contribute to the volume of an atom. (1)
4.2.3 the number of electrons (1)
4.2.4 the element as Metal, Metalloid or Non-Metal? (1)
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4.2.5 the 4E notation (2)
4.3 For atom A write the following:

4.3.1 the sp-notation (2)

4.3.2 the Aufbau diagram (3)

4.4 Element X is found naturally in three forms, namely:

32% 20% 48%
ISOTOPES 29 30X 31X
4.4.1 Define the term isotope. (2)

4.4.2 Determine the relative ato _s.-___e nent X (3)

4.4.3 Write down the name of (2)
[20]
QUESTION 5 (Start on a new page)
The graph below shows atomic radius of the first 20 elements on
periodic table
240
220
200
180
'E‘ 160 = " e
o
"'3" 140 —- ' | ’ -
‘E’ 100 _._'_ B E——— f 4
2 80 i ' = . A '
60 —— : .
40 - ~
20 I I'I e =
H He Li Be B C N O F Ne NaMg Al Si P S Cl Ar K Ca
first 20 elements of periodic table
5.1 Define atomic radius. (2)
5.2 Use the graph above to predict the atom radius of chlorine (1)
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5.3 Explain why there is difference in atomic radius between Lithium (Li) and
Fluorine (F). stanmorephysics.com (3)

5.4 Explain why there is difference in atomic radius between Sodium (Na)
and Potassium (K). (3)

QUESTION 6 (Start on a new page)

6.1 NaCl has high thermal conductivity and can easily lower the freezing
point of water, which prevents ice from forming.

6.1.1 Give the chemical name of NaCl. (2)

6.1.2 Is the bond between Sodium and Chlorine covalent, ionic or (1)
metallic?

6.1.3 Explain your answer in 6.1.2 (2)

6.1.4 Draw Lewis dot diagrams to _s,_h_;am‘%he formation of NaCl. (3)

6.2 Study the diagram below.

6.2.1 Which type of chemical bonding is represented by the diagram

above. (1)
6.2.2 Explain why this structure allows metals to conduct electricity. (2)
(1]
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QUESTION 7 (Start on a new page)

In the reaction below, Na2CO3 reacts with nitric acid solution according to the
following UNBALANCED chemical equation:

Na2C0s(s) + HNOs(aq) — NaNOs(s) + CO2(g) + X

7.1 Is the above reaction a CHEMICAL or PHYSICAL change? Explain (3)
7.2 Use the law of conservation of mass to calculate the mass of X in the

above reaction. (5)
7.3 Write down the chemical formula for X. (1)

7.4 Write the balanced equation for the above equation showing ALL the
molecular formulae. (2)

7.5 Write the NAME or FORMULA of the substance that causes
effervescence in the above reaction. (1)
7.6 Suppose that 2000 cm?® of CO2 formed on the above reaction was
subjected under STP:
Calculate number of moles of CO2 formed. (4)
[16]

TOTAL: 100 MARKS
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TABLE 1: PHYSICAL CONSTANTS/TABEL 1: FISIESE KONSTANTES

NAME/NAAM SYMBOL/SIMBOOL | VALUE/WAARDE
Standard pressure

Standaart?a‘mk P’ 1013x10°Pa
Molar gas volume at STP %
Molére gasvolume by STD Vim i
Standard temperature .

Standaardiemperatuur T 213K

Charge on electron 19

Lading op elektron e -1.6x107C
Avogadro's constant Nix 6,02 x 10% mol”

Avogadro-konstante

TABLE 2: FORMULAE/TABEL 2: FORMULES

N==—

m
M N,
n
v

Ll
M

M=—

<

" =
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