Matter& its characteristics
B Matter: It is anything that has mass& volume (occupy a space)
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[X] The characteristics that can be used to distinguish between
substances:

1.  Color, smell& taste. 4. Hardness
2.  Density 5. Thermal conductivity
3. Melting& boiling point 6. Electrical conductivity.
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1. Color, taste& smell.
Q!. How can vou differentiate between the following:
1. Iron, Silver& Gold > By colour
2. Table Salt& Sugar > By taste.
3. Perfume& Vinegar. N By smell
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2. Matter& Density
® Density: is the mass of unit volume of a substance.

r it is the mass of one cubic centimeter
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® Density= Mass  =gm/cm’
Volume
volume & mass pudi 43S Gluaal
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Mass: the amount of matter Volume: space occupied by object
o Copper — iron sink in water elal 3 jeaii— (a5 yaally Qdladll
e Qil — cork — ice floats on water <l g ik =Bl y (plill 5 &y 3

[ Equal masses of different substances have different volumes.
[ Equal volume of different substances have different masses. (Why?)

Because of their different densities.
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.R A piece of wood floats on the water surface, while a piece of lead sinks in it

*Because the density of wood is smaller than that of water,
while the density of lead is larger than that of water.

i (Uala ) waally siby Calill
ﬁulwu.'t.l;}h.“_, gul’dﬂ;yj\uiﬂliﬂﬂg'ﬂ

Scanned with ACE Scanner




Complete the following table
Substance | Mass(g) | Volume(cm®) Density(gm/ cm’)
Water 30 50 1

Iron 31.2 4

Petrol oil |82 100 0.82
Copper |22 2.5

Cork 5 25

What is meant by: the density of water is 1 gm/cm®
This means that the mass of unit volume of water = 1 gm

The measuring unit of density is gm/cm®
AN & Blall b ik
Life applications on density
Give reasons: Jaidia Jhyy ik oLl (e J81 Jy 2l GUS Y — Jy 5300 350 e elibY oLl aaaiusy
1. Water is not used in extinguishing petrol fires.

Because the density of oil is less than the density of water so it floats
on water surface, keep fire
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2. Balloons filled with hydrogen or helium rise upwards carrying
flags.
Because the density of hydrogen& helium is less than the density of air.

One of your friends has bought a silver medal, then he thought that
it is forged. How can you help him to make sure of that ?
1. By measuring its mass& its volume.
2. Calculated its density.
3. Compared with known density
& QU sdensity wsaad s volume 9 mass s 4akild) Lkl Ga 414 4Ua (e asEl
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Example 1:
. The mass of an iron = 78 gm.

e The volume of the liquid =100 cm®

* The volume of the liquid and iron =110 em®
Calculate the density of iron.

The volume of iron = 110 - 100 = 10 cm’

The density = Mass/volume = 78/10 = 7.8 gm/cm®

3. Matter& point of fusion
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N.B * Butter, ice& wax have low melting point.
* Iron, aluminum, copper& table salt have high melting point.
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The Melting point:
It is the temperature at which matter change from a solid state into liquid state.
JeaiVl gy aladsll ¢ dalad
Life applications on melting point:

1. Cooking pots are made up of aluminum or stainless steel alloy.
Because they have high melting point.
Yl feeail a3 16 O SADN 4 5 gia JVV o pial 1Y)

2- In making alloys : such as : did dslia 4

Alloys:
Gold, copper alloy which is used in making jewels.

Nickel-Chrome alloy which is used in making heating coils.
Stainless steel alloy which is used in making cooking pans.
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The boiling point:
It is the temperature at which matter change from a liquid state into gaseous state.
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Life applications on boiling point:
The separation of petrol components Why?
Due to different in boiling points
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4.Hardness
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1. Some solids are soft at ordinary temperatures such as Rubber.
2. Some substances need heat to be softened such as Metals.
3. Some substances can't be softening if heated such as Coal& Sulphur.
L3 | ‘l = =5
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Life applications on hardness:
1- The screwdrivers are made of steel iron
Bec. It is very hard
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2- Building houses made of iron not copper
Bec. Iron is more hard than copper

5. Electrical Conductivity
Coay g gDy mand)  glaad — Cofaadl Jon DA g pady A frtndd © gy Sl As po 31 34
gD phoakd 2D e B i) 2495 A Jptae — AN Jhe A gy gl g ¥ 1 A3 3150

Good conductors of electricity Bad conductors of electricity
Substances that allow electricity to pass | Substances that don't allow electricity to
through them. pass through them.
Examples: Examples:
- Metals as iron, silver, copper& - Gases.
Aluminum. - Sugar solution.
- Acidic solution& alkaline solution. - Solution of hydrogen chloride in benzene
- Some salt solutions. - wood. Plastic, sulphur& phosphorous.

Life applications on electric conduction
|- Electric cables — wires are made of copper or aluminum and cover with plastic
Bec. Copper is good conductor of electricity — plastic is bad conductor of electricity
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2- Electric screwdrivers are made of steel iron but handles are made of wood
Bec. iron is good conductor of electricity — wood is bad conductor of electricity

6. Thermal conductivity
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Good conductors of heat Bad conductors of heat
Substances that allow heat to flow Substances that don't allow
through them. heat to flow through them.
- Iron — Copper — Aluminum. - Wood - Plastic.

Life applications on thermal conduction
J3E Gty Jus ga o guiie 9N Y — ) (3n gl g 5 gua 9T (e el 1 9
1- Cooking pans are made of aluminum
Bec. It is good conductor of heat and it has high melting point
2- Handles of cooking pans are made of wood or plastic
Bec. They are bad conductor of heat
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7- Metals& Chemical activity:
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Very active Less active metals Inactive metals
metals
They react fast | They react with oxygen They don't react with
with oxygen after some days forming oxygen.
Examples: rust
Sodium& Examples: Examples:
Potassium Iron, Copper& aluminum Silver, gold& nickel -
chrome.
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Life applications on very active metals
Sodium and potassium are kept under kerosene surface ~Why?
To prevent their reaction with oxygen as very active metal

Life applications on less active metals

Give reasons:
1. Steel bridges& the holders of light bulbs are painted from time to time.

To protect them against rust and corrosion
JEGD 5 acall S Ahandd § fgmall o150 panaic — JELN g Lacalt (e ddaad) (5 AN Chas
2. Metallic spare parts of cars are covered with grease.

To protect them from rust and corrosion.
R 51 01 5Y ey 0 g9 Sk
3. Washing of cooking pans made of aluminum with a rough material.
To remove any layer formed on them.

Life applications on inactive metals
Unli pf Odas ST Al gl A lins A wat )y Aol
1- Silver and gold are used in making jewels
Bec. They are inactive metals
(S 5 hauall oo Aaal) Ui 1 taa Y (g AT gl A p2inds b 1) g Al
2- Nickel, gold and silver are used to cover other substances
To protect them from rust and corrosion(as inactive metals).
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L2 Matter & its construction o s
The building unit of living organisms is the Cell.
The building unit of matter is the Molecule& each molecule consists of atoms.
53 e (isSag g D L Ban g g e — G pLL Baa g AN
Whet is a melecule?
Matter is composed of molecules
molecules <iiyja O (95 40V 205 Yhadl 5 G 1 Aals ) ok — Sl e e 055 ikl ) sl
What happens when and give reason ?
You open a bottle of perfume for a period of time

Answer you smell it all over the room

Bec. The perfume consists of Molecules which spread and carry the smell
(A ) T padead Jangy 13 kie 2390 3D 8 Sp il ; (g 00
Molecule:

Is the smallest part of matter which can exist freely& it has matter properties.
s o 39 g — Ay s 3599 — B e 45 1 Thiy ) padead

Properties of molecules:
1 - Molecules of matter are in continuous motion

2- There are intermolecular spaces among molecules
3- There are intermolecular forces among molecules

1. Motion of molecule

B e 45 Sl ) Y S el e Ak ey
What happens when and give reason
You put a small amount of potassium permanganate (ink) in a glass of water.

Answer The color spreads through the water.
B. The molecules are in a state of continuous motion.
G.R_when open perfume bottle, you smell it all over the room

Bec. The molecules are in continuous motion.
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2. Intermolecular spaces among molecules.

They are spaces among the molecules of matter
A ) o s 39 g g3 T 1+ n a2 J S T o ) ple a2

What hapmns when and give reason
You add 200 cm”of alcohol to 300 cm™ of water in a measuring cylinder.

Answer The volume of the mixture is less than 500 cm’

Bec. alcohol molecules inter in the intermolecular spaces between water molecules

3. The intermolecular force between the molecules of matter
They are forces among — bind- the molecules of matter
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What happens when and give reason?
l. You try to break an iron piece into smaller parts.
2. You try to divide an amount of water on small cups.
Answer You can't break the iron but you can separate the water easily.

B. The intermolecular forces between the molecules are very strong in solids,
and weak in liquids.

The states of matter

Comparison between solids, liquid & gas.

Completely free

LEYE- =)
Very small large Very large
Very strong | Weak Very weak
Definite <A | Indefinite Indefinite
Definite Definite Indefinite
Iron& Alcohol& Oxygen& Carbon
Aluminum Water dioxide

Give reason: Solids have definite shape & volume.

* Because the intermolecular forces are very strong.
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The change of matter states

Melting: it is change of matter from solid to liquid state by heating
) _ ) ;@M@@M@M@:,{rﬂ
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* Explanation of melting:

Give reasons:
Heat changes the matter from solid state into liquid state.
1. Bec. When heated its molecules gains energy, its speed increases
* The intermolecular spaces increase.
* The intermolecular forces weak.
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vaporization: it is change of matter from liquid to gaseous state by heating
* Explanation of evaporation:
Give reasons:
Heat changes the matter from liquid state into gaseous state.
1. Bec. When heated its molecules gains energy, its speed increases
* The intermolecular space increases.
* The intermolecular forces very weak.
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