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1.

ATOoMS, MIATTER & MATERIALS

Matter and Materials
Atoms
Atoms These are the smallest parts that matter consists of
S An element is a substance that cannot be broken down by any
chemical reaction into two or more different substances
A neutron is electrically neutral particles found in the core (nucleus)
Neutrons of an atom
A proton is a positively charged particle that is found in the
Protons nucleus of an atom
Electrons are negative particles that normally move in spherical
Electrons energy levels around the nucleus
Diatoms Elements that occur in pairs of two atoms of the same substance
. An electric current is sent through a solution which then breaks
Electrolysis down the dissolved compounds
Two or more atoms of different substances that chemically bind to
Compounds one molecule
TN
'?_I‘x Meutrons |
— ___.--"’f Nuecleus of
Built from: : — the atom
i Y _/ \I
All matter - —{Atoms |1 Protons )
/,--’" "“'--\\\ Space sround
M\& Electrons ) ;Z— e

The elements of each element differ from each other
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Protons

Neutrons

Particles

Elektron

Proton
Kern
Neutron

Electrons

Mixtures

Elements
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Compounds H Dissolution

Atoms

Nucleus

5
Neutron
Proton

Orbital

Paired electrons

} Nukleoli

DIAGRAM: ATOM
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Atoms

Neutron Proton Electron
Charge Without charge (neutral) | Positive charge | Negative charge
Where found | core Core Space around the core
-
/ ( Neutrons
)
{ Atoms ] it
—
omesil r ) / \'\
{ [ Electrons J—-' Frotons

-

Atoms are neutral because the number of electrons equals the number of protons

There are 118 elements that make
/f’ up all the matter of the earth

Consists of one kind of atom and can not |
/| be changed to another type of element

| Have a certain number Add unique properties
to each subtense
Elements of protons, neutrons

and electrons

\
\ Be shown in a specific Due to Dimitri Mendeleev's
\ AN T method of organization
"h.\ —| place on the periodic
\ table with symbols
AN

— Shape connections |

Examples of elements are carbon and oxygen.
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~ Do not come alone

— Consists of two of the same atoms 1

[ Diatoms ] I f Examples: .\

* H2
* N2
* O,
* E,
*Cly
*Bra

* 10

4 : : )
Oxygen Molecule (O,)
\_ (Diatom) J

{ Molecules ]

Molecules of compounds | Molecules of elements

| Linked with chemical bonds |

4 )

- )
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Water Molecule (H,0)

Pure substances
[

[
| Elements
'Can not be broken into smaller parl'.ir.‘:lesj Shape together as two or more "
N | | different atoms chemically

| Compounds |

#
|

v

'Refer to periodic table | ) )
b | g May be broken up into smaller
parts by chemical methods

'Consists of a kind of atom |
LY. >

—l—\ fDa not appear on periodic table |

| Examples: |
* lron . .
* Copper Examples:
* Carbon * Table salt (NaCl)

 * Carbon dioxide (CO;)

If elements react

_—1 chemically to
Elements in each other

. s

connections always

connectinthe same |

relationship ] )
Properties differ

Compounds from the properties

of the elements from
which they were built

Pure because allthe

particles are the same »

N May be broken
| by heating or

electrolysis
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Forces between
particles

Forces between atoms

L.

Forces between

¥ i "y
molecules If atoms occur close together,
- T g '~ there is a strong gravitational
 force and compounds form
." ( . . R R
Strengths between molecules = . Chemical binding is the force
| are usually relatively weak Lthat keeps atoms together

[ A
' The substance formed is
'a chemical compound

| Connections can be broken into simpler products |

—| Is broken up by a chemical process

DiSSOlUtiOﬂ | To dissolve, energy must be added |

' Example:
| Water can be broken down into
hydrogen and oxygen by electrolysis
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1 ATOMS TEST:

CHOOSE A, B, COR D ONLY:

QUESTION 1:

1.1 Which particles move around the part shown?

A. Atoms.
B. Protons.
C. Electrons.
D. Neutrons.

1.2 Which substance is a diatomic element?

A. Fluoride

B. Magnesium.
C. lodine

D. AandC.

1.3 Which diagram represents a connection?

A. A. &
B. B. @

C. C .
@

D. D. None of the above.

1.4 Which option is an example of a mixture?

A. Smoke coming from a factory.
B. Magnesium.

C. Table salt.

D.

Carbon dioxide.
1.5 ’n Proton is:

A. Positively charged and occurs in the energy levels
Positively charged and occurs in the nucleus of the atom
C. Positively charged and occurs outside the core

w
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D. Negatively charged and is on the energy levels. (2)

[10]

QUESTION 2:
2.1 Which particles are found in the nucleus of an atom? (2)
2.2 How many of the particles are present in the nucleus of the carbon atom? (2)
2.3 Which particles occur around the nucleus? (2)
[5]

QUESTION 3:
3.1 Define the term compound. (2)

3.2 Draw a diagram of an example of a compound and indicate with labels the following:

e The molecule.

e The nucleus of each atom. (3)

3.3 Tabulate the difference between elements and compounds and also give an example of each.
(4)
[9]
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2 MATTER & MATERIAL :

QUESTION 1:

1.1 Give the definition of atoms. (2)
1.2 Give the definition of matter. (2)
1.3 Name THREE subatomic particles that make up atoms. (3)

1.4 Which charge has the following:
1.4.1 Neutrons.
1.4.2 Protons.

1.4.3 Electrons. (3)

1.5 Draw an atom and add captions to your sketch. (4)

1.6 What are nucleons? (2)

1.7 Does a proton or electron have the largest mass? (1)

1.8 Which part of an atom is constantly moving? (1)

1.9 Why do protons and electrons attract each other? (1)

1.10 Does an atom have an electric charge? Why not)? (2)

1.11 What is responsible for the mass of an atom? (1)

1.12 What is responsible for the volume of an atom? (1)
23

QUESTION 2:

Give one word for the following:

2.1 Everything that possesses mass and occupies space.

2.2 The smallest particle of an element that still possesses the properties of the element.

2.3 Particles with a positive charge.

2.4 Particles found around the nucleus.

2.5 Particles found in the nucleus.

2.6 The smallest unit of 'n element that still possesses the properties of the element.

2.7 Particles responsible for the mass of the nucleus.

2.8 A substance made up of one kind of atom ('n Term - not’n example).

2.9 A subatomic particle in the nucleus of the atom with 'n positive charge.

2.10 A subatomic particle that has virtually no mass.

2.11 The three-dimensional space of an atom created by moving electrons.

2.12 The type of electrons that lose or gain ions. (12x1)
12

QUESTION 3:

What is a diatomic molecule? Give FIVE examples. (6)

6

QUESTION 4:

One-word terms: Give ONE word for each of the following descriptions.

4.1 The smallest particles of 'n element. (2)

4.2 The type of electrons that lose or gain ions. (2)

4.3 The type of energy that all particles possess, and which then gives them motion. (2)
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4.4 It takes up mass and space. (2)
4.5 The smallest building block of matter. (2)
10

QUESTION 5:

True or False - Enter the correct statement if the statement is false.

5.1 Molecules consist of atoms of the same or different elements that attract and stick to each
other.

5.2 Matter consists of atoms, ions and molecules and the particles are visible.

5.3 There is really nothing in the spaces between the matter particles.

5.4 There are attractive and repulsive forces between matter particles.

5.5 A subatomic particle with the same mass as that of a proton’s symbol is e".

5.6 The nucleons are all the particles in an atom that possess mass.

5.7 The symbol for’n neutron is n*.

5.8 lons are atoms that have gained or lost valence electrons. (8x1)

QUESTION 6:

Pair the correct answer with the statements:

Column A Column B
Th iti hich the si f i
6.1 e unit in which the size of atoms is A Molecules.
measured.

B. A mi iclewithan i
6.2 | The small particles that make up water. subatomic particle with a negative

charge.

6.3 Electron. C. Picometer.

6.4 | Atomic nucleus. D. Anatom that has lost or gained an
electron.

6.5 Electron cloud. E. 6Protons & electrons.

6.6 | It determines the volume of an atom. F.  Millimetre.

6.7 Nucleons. G. A subatomic particle with a positive
charge.

6.8 | Valence electrons. H. Consists of several energy levels.

6.9 Proton. I.  Electrons in the outer energy level.

J. A subatomic particle with the same
mass as a proton.

6.11 | lons. K.  Electron cloud. (11 x 2)

22

6.10 | Neutron.

QUESTION 7:

Define the following:

7.1 Electron.

7.2 Nucleons.

7.3 Element.

7.4 Proton.

7.5 Neutron. (5x2)
10
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3 PARTICLE MODEL AND PHASES OF MATTER .

QUESTION 1:

Give ONE word for each of the following descriptions:

1.1 A specific temperature at which a liquid change into a gas.

1.2 Pollen grains on water constantly move jerkily around.

1.3 Small particles in water.

1.4 Ice turns into water.

1.5 Steam turnsinto water.

1.6 Everything that possesses mass and occupies space. (6x1)

QUESTION 2:

Read the following statements. Indicate whether the statement is true (T) or false (F). If it is false,
replace the underlined word with another word next to "correction" so that the statement
will be true.

2.1.1 In the spaces between matter particles there is air. T/F

2.1.2 One word correction:

2.2.1 Phase change is a physical change. T/F

2.2.2 One-word correction:

2.3.1 Alcohol molecules are smaller than water particles. T/ F
2.3.2 One-word correction:

2.4.1 All matter particles possess kinetic energy. T/ F
2.4.2 One-word correction:

2.5.1 Dryicecanmelt. T/F

2.5.2 One-word correction: (5x2)
10

QUESTION 3:

Choose the correct choice from group B that matches the number in group A.

3.1 H20 (s). A Water.

3.2 H>0 (I). B  Bunsen Gas burner.

3.3 H,0 (g). C lce.

3.4 Gas burner. D Steam. (4X1)
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QUESTION 4:

Complete the following sentences and answer the Questions:

4.1 A gascan be compressed because... (2)
4.2 If gas particles are forced too close to each other,... (2)
4.3 Itis very difficult to force water particles apart because... (2)
4.4 Itis not possible to compress water, because... (2)
4.5 Water and ice are visible because... (2)
4.6 Is air compressible? (2)

4.7 Describe the space between solids and say whether it is compressible. Motivate your answer.

(4)

16
QUESTION 5:
5.1 Write down the particle model of matter. (5)
5.2 What do the particles of the particle model represent? (2)
5.3 What s in the spaces between air molecules? (1)
5.4 Name FOUR phases of matter. (4)
5.5 Give the definition of diffusion. (3)
5.6 Does diffusion occur faster in water than in steam? Explain. (3)
5.7 Explain the changes that occur when ice is heated until it forms gas. (5)
23
QUESTION 6:
6.1 Define freeze.
6.2 Define the cooking process.
6.3 What is phase change?
6.4 Define sublimation.
6.5 What is deposition?
6.6 What is deposition?
6.7 Give an example of a substance that undergoes sublimation. (7x2)
14
QUESTION 7:
7.1 Name TWO substances that are gas at room temperature. (2)
7.2 Name TWO substances that are liquid at room temperature. (2)
7.3 Name TWO substances that are 'n solids at room temperature. (2)
7.4 Name FIVE properties of a solid. (5)
7.5 Name FIVE properties of a liquid. (5)
7.6 Name FIVE properties of a gas. (5)
21
QUESTION 8:
8.1 What is the Test for Oxygen? (1)
8.2 Name THREE properties of a mixture. (3)
8.3 What can a mixture consist of? (1)
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8.4 Give the definition of a pure substance and give an example. (2)

8.5 What is an impure substance? Give an example. (2)
9]
QUESTION 9:
9.1 An experiment was done where ice was heated and then turned into water and later into gas.
Draw the phase change and also name the type of change between each phase. (5)
9.2 Why are ice and water visible but not gas? (2)
9.3 If one were to put a piece of potassium permanganate in the water, would the crystal disappear
over time? If so, why? (2)
9.4 Potassium permanganate crystals consist of: atoms or molecules or ions (choose one). (1)
[10]
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4

PARTICLE MODEL AND PHASES OF MIATTER TEST:

QUESTION 1:

CHOOSE A, B, COR D ONLY

1.1 What process is represented here of particles in a liquid?

® o

O O Movement of particles
®o © e

High concentration Low concentration

oo ® >

on®r

1.3

0N ®r

Melting.

Diffusion.

Evaporation.

Condensation. (2)

What is the state of matter and how do the particles move?

Liquid, and particles collide violently.
Solid, and particles vibrate.

Gas and particles do not collide at all.
None of the above.

Three diagrams are presented. The mass of the first diagram's particles is 2x versus V. volume
V. The mass of the second diagram is half of the first diagram versus 'n volume V. The mass of
the third diagram is half the mass of the second diagram versus’n volume V. Which diagram is
density (0.5 x) / V?

Diagram 1
Diagram 2
Diagram 3
None of the above.

(2)

Diagram 1 Diagram 2 Diagram 3
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1.4 Which phase of water is represented by Point Q?

@ 100°C[ Q
>
©
4]
o
£
[¢)]
’—
0°C
Time (minutes)
A. Gas Phase.
B. Solid.
C. Liquid.
D. None of the above (2)

1.5'n Certain dust expands. The number of particles is the number of particle x. What is the number
of particles after expansion?

2X.

3x.

4x. (2)
[10]

OO0 ®p

QUESTION 2:

2.1 Classify the following substances as solid, liquid or gas.

2.1.1 Atoothbrush.

2.1.2 Oxygen (at room temperature).

2.1.3 Table salt.

2.1.4 Carbon dioxide. (4)

2.2 Which density of substances will be the smallest? (2)
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2.3 Complete the following by indicating only the phase change on the arrows.

N

2.3.3

/

231

(3)
[9]

QUESTION 3:

3.1 Tabulate the differences of the three phases and also the type of forces between the particles.
(5)
3.2 Consider the following container full of particles. Gas is now pumped into the container
describing what happens to the number of particles and the pressure in the container.

10

OOO

<o

(3)
[8]
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