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Chemical combination

OJ&Y\JSJB\
il g RSV aae = il g g pal) e (Y L S Adalaia 5 AN — <l 33 G 06858 AN Sl e O 0 9S Balal)

The atom and the ion

You know :@: matter is composed of molecules and each molecule consists of very smaller units
called atoms.

The atom is electrically neutral in its ordinary state.
In the atom, the number if electrons equals the number of protons.
The number of known elements up till now is 112 elements.
Al cijle — a3y i3l LN andii 112 Wass yalial)
Elements can be classified according to their prosperities and electronic structure in to

Metals Non- metals Noble gases

1 — Metals

S g 50 Lgd — £l gl 5 551 all i Juaga
They are the elements which have less than (4) electrons in the outermost energy level.

\c}Fﬁ * The prosperities of metals:

1) They are solids (except mercury (Hg) which is the only liguid metallic element).

2) They have metallic luster.

3) They are good conductors to heat and electricity.

4) They are malleable and ductile.

(ubJJ.\SN\
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** During the chemical reaction, atoms metals tend to give (lose) their outermost electrons to other
atoms and change into positive ions which carry a number of positive charges to the number of the
given electron (s).

Positive ion
It is the atom which loses (give) an electron or more during the chemical reaction

1 Ms. Marim
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B Examples of metals atoms

Example 1 : Sodium atom Na loses one electron and changes into a positive ion Na*

W -
5252 T T R loses one s AN
A electron rod
2. 8 1 2 8

Example 2 : magnesium atom Mg loses two electrons and changes into a positive ion Mg**

~ 12
12\ \ \ \ - loses two @
“—@ ) ) ) i w
; & ¥ electrons 5 8
2 8 2

Example 3 : aluminum atom Al loses three electrons and changes into a positive ion Al*®

\ \ 1 three (+13 |
/, ) 0Ses > (12
74

electrons 5 8

changes to a positive ion ?

'. 6.R When the atom loses an electron or more during the chemical reaction, it
Because the number of electrons becomes less than the number of protons.

2 — Non-metals
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They are the elements which have more than (4) electrons in the outermost energy level.

%PK * The prosperities of hon metals:

1) They are solids and gases {except bromine (Br) which is the only liquid non- metallic

element}.

2) They have no luster.
3) They are bad conductors to heat and electricity {except graphite (carbon). Which is a good
conductor to electricity}.

4) They are not malleable or ductile.
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During the chemical reaction,

Atoms of non-metals tend to gain electrons from other atom to complete their outermost energy
level and change into negative ions which carry a number of negative charges to the number of the
gained electron (s).

Negative ion
It is the atom which gains an electron or more during the chemical reaction.

}gfir Examples of non metals atoms

Example 1 : chlorine atom Cl gains one electron and changes into a negative ion Cl°

2' § 7 electron 2 8 8

Example 2 : oxygen atom O gains two electrons and changes into a negative ion O

(+8) ) ) gains two €.
&8/ | ) : - > =8

2" 6 quor

.
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Examples 3 : nitrogen atom N gains three electrons and changes into a negative ion N

A 6.R When the atom gains an electron or more during the chemical reaction, it
27 | changes to a negative ion?
Because the number of electrons becomes more than the number of protons.

Note
Hydrogen 1H has only one electron in the outermost enerqgy level (k level), but it is not
considered from metals, it is a gaseous nonmetal element.

The ion: s gl b i o o cuds) i i 553 58 : o)
It is the atom which loses or gains and electron or more during the chemical reaction.

3 Ms. Marim B ., .
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3 — Noble (inert) gases:
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They are elements in which the outermost levels are full with electrons.

So they don't participate in any chemical combination in ordinary conditions

Therefore:

e Each molecule consists of one single atom (monoatomic).
e They don't form positive or negative ions in the ordinary conditions.

The atom of No. Of No. Of protons | No. Of Electronic
The inert gases | electrons neutrons configuration
‘2 He 2 2 2

2

2 8

+18
+18
72 8 8

20, Ne 10 10 10

%8 Ar 18 18 18

Complete the following table:

Element | Electronic Type Type of ion Electronic
configuration configuration of ion
AN 2 5 Non metal Negative 2 8
11Na

13A/
80
1€

ngf’

£)
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* Comparison between the atom and the ion:

The atom

The ion

Electricity neutral in ordinary state.

Charged (positive and negative ions).

The number of electrons equals the
number of protons.

The number of electrons is more than or
less than that of protons.

* Comparison between metals and non-metals:

Metals

Non-metals

They have less than (4) electrons in the
outermost energy level.

They have more than (4) electrons in the
outermost energy level.

They are solids (except mercury (Hg) which
is a liguid).

They are solids and gases (except bromine
(Br) which is a liguid).

They have metallic luster.

They have no luster.

They are malleable &
and ductile. cawd! Jild

They are not malleable or ductile.

They are good conductors of heat and
electricity.

They are bad conductors of heat and
electricity. (Except graphite that is a good
conductor of electricity).

* Comparison between positive ion and negative ion:

Positive ion (cation)

Negative ion (anion)

It is an atom of metallic element

It is an atom of non- metallic element

It carries positive charges equal to the
number of the lost electrons.

It carries negative charges equal to the
number of the lost electrons.

number of protons inside the nucleus.

The number of its electrons is less than the

The number of its electrons is more than
the number of protons inside the nucleus.

that of its atom.

The number of its energy levels is less than

The number of its energy levels is equal
to that of its atom.

A
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Chemical bonds
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Atoms combine with each other forming molecules through ‘'Chemical bonds”.

We will study two types of bonds which are:
(SBY - 31) alleal) 5 g g o gall ¢y o) o il (g 98 At LAl A 5V dday) )
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!l - Tonic bond 2 - Covalent bond

1—{onic-bond

It is type of chemical bonds that occurs between a metal atom and non-metal atom.

Tonic bond

It is a bond that is resulted from the electrical attraction between a positive ion and a
negative ion.

CoSE il At — Gl ¢yl () Y gatia S g) (39 S andi€y I — a9 (ug) ) W gada JAS) g) ¢y S I8N S84y
A o A o) Al
Sl

S /a How is ionic bond formed?

1 - Metal atom loses one electron and changes into a positive ion.
2 -Non-metal atom gains the electron lost from metal atom and changes into a negative ion.
3 -A strong electrical (electrostatic) attraction between positive and negative ions occurs
through the ionic bond.

(S8 — M) ddlida jualic (s L LY jualic Gl g Jadd 45 ) S ya gl 435 6a) a9 )00

Note:
e 6.R Ionic bonds produce compounds only not elements
Bec. ionic bond arises between two different elements (metal & nonmetal )
» ionic bonds produce ionic compounds.

£)

. T
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Science 1% prep 2" term unit 1 lesson 1 part 2

Example 2
Formaﬁon of Sodium chloride molecule (NacCl)

Sodium Na 11 loses one electron and changes into a positive ion Na’

Loses 1 elctron
Nall

Neutral sodium atom Positive sodium lon

Chlorine ¢l 17 gains one electron and changes into a negative ion cr

gains 1 elctron +17
35 >
Cly7 £18
2 8 7 2 8 8

Neutral Chlorine atom negative Chlorine lon

A strong bond is formed due to the electrical attraction between positive sodium ion Na™ and
negative chloride ion CI" forming an ionic molecule Na CI (sodium chloride)

Electrostatic attraction B}
O CY L ne'c

2 Ms. Marim
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2~ Covalent bond

DY i3 G LS
It is a type of bonds that occurs between two non-metal atom,

AL (5 5 Al g — JalS M AY) (g ghenal) Jaail (LAY ABUal) (g glesa) il g ASIY) e ddny & LS 3 S
So, covalent bond is defined as:

Covalent bond
It is a bond that is resulted among the atoms of non-metals through the participation
(share) of each atom with a number of electrons equal to the number that completes the

outer electron shell.

OSSN 3 LS A — g Sl 2 Ly Al ¢y g SN ] B3 JS LS ; Aala) ¢ Aealedl) dday) ) g1 63)

Types of covalent bond

Single Double Triple

1--Single covalent bond

It is the bond which arises {&i& between two non-metal atom , where each atom shares
other atom with ONe electron

It is represented by one line ( -) joining the two atoms.

GRS 2 G K JaSal g Asl 1 o & L G g B3 JS ¢ ) BaY

Hydrogen molecule (H,) :

Hydrogen atom Hydrogen atom Hydrogen molecule
GHY (GH) (H — H) or (H,)

OOASY 2 Gaa st JaSyg — 8 Afills (6 ghna JaSl (O AN 1 G g B3 JS) QoSN 2 L s

Water molecule (H,0) :

@) -

Hydrogen Oxygen atom Hydrogen Water molecule
atom atom (H—-0O —H) or H,O

3 Ms. Marim ;x}*)
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Science 1% prep 2" term unit 1 lesson 1 part 2

It is the bond which arises Liii between two non-metal atom , where each atom shares other atom

with tWO electron
i sl 8 dBa (g gia JS Jasil (g S 2 €l Ui (pama) B3 JS

It is represented by two lines (=) joining the two atoms.

It is the bond which arises between two non-metal atoms, where each atom shares the other atom
with three electrons.

It is represented by three lines ( =) joining the two atoms.
cilig f<ll 8 pAY) ABUall (g giua Jasil il Sl 3 LS G g i 53 JS

AUl (g giana b (9 8N 5 ellay Cp g ll) — (8 JaSil 2 ¢ L) ) A8l (g gia (B cilip SN 6 ellay () O BaY
(8 Jasd 3 L) Ay

% Covalent bonds produce elements and compounds

- Element molecules between two non-metallic similar atoms.
- Compound molecules between two different nonmetallic atoms.

** Covalent bonds produce covalent compounds.

4 Ms. Marim
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* Comparison between ionic bond and Covalent bond:

Tonic bond Covalent bond

It is formed by sharing of one pair of electrons
or more.

It is formed by loss and gain of electrons.

It arises between metal and non-metal .
It arises between two non-metal elements.

elements.

Itis formed between 2 atoms of two different | It may be formed between 2 atoms of two same
elements. elements.

It is formed due to the electrical attraction It is formed due to sharing of electrons between
between the positive and negative ions. the atoms.

It has one type. It has three types (single, double and triple).

It produces compound molecules only. It produces element and compound molecules.

IQNaNaNaNaNaNaNANANANANANANANANaNANANANSNANGNANQNANANANANANANANNaNQNANANANANANANANONaNaNANANANANANANANANANaNaNaNNANONANANANANANANANANANANANANA NN WA WY
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The valency
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During the chemical reaction, atoms try to reach the stable state. This is by:

1-Losing their outermost electrons (as in case of metals).

2-Gaining a number of electrons to fulfill the other shell by (8) electrons (as in case of non-
metals).

3-Sharing number of electrons to other different atoms (as in case of non-metals).

et Jolial) 85 AN Loy o jLES — NRES  CandSH AN cil g Y aae o gLl

The valency
It is the number of electrons that an atom gained, lost or even shared during a chemical

reaction.

) gala) g g Al (1) o SR Sl g CuediS) ) B 13— Sl saaall g o Ad) A8 (5 gisa
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The outermost electronic of an atom determine its valency.

P74\
>,

Electronic configuration of some elements and their valences:

Element o § | Electronic During chemical 3 valency
g S | configuration reaction 3
2 kK L M N
Sodium (1;Na23) 11 2 8 1 -loses one Na™ Monovalent
electron
Chlorine (17€135) 17 2 8 7 -gain or shares | CI Monovalent
with one
electron
Oxygen (s016) 8 2 6 gain or shares o Divalent
with two
electron
Magnesium (1:Mg24) | 12 2 8 |2 -loses two Mg~ Divalent
electrons
Aluminium (13A127) 13 2 8 3 -loses tree Al Trivalent
electrons
d i o) cuisi NON-metal — s metal ¢ £ay -
o
I
1 Ms. Marim 5L

JUVUVUVUUVUUUUVUUUUUUUUUUUUUUUUUUUUUVUUUUUUUUUUUVUUUUVUUUUUUUUUUUUUUVUUUUUUUUUUUUUUUUUTL

IQNaNaNaNaNaNaNANANANANANANANANaNANANANSNANGNANQNANANANANANANANNaNQNANANANANANANANONaNaNANANANANANANANANANaNaNaNNANONANANANANANANANANANANANANA NN WA WY

AN AN AN AN N AN N AN N N AN AN AN AN AN AN N AN N AN AN AN AN AN AN AN AN AN AN AN AN AN ANANANANQNANANANANANANANNANQNANANANANANa NS



The valency of some metals:

Metal valency Metal valency Metal valency
Lithium Li S |calcivm ca S | Almium 4l | F
Potassium K § Magnesium Mg R Gold Au §
Sodium Na S Iron 2 Fe 3 Iron 3 Fe %
Silver Ag 3 Lead Pb
Copper 1 Cu Copper 2 Cu

Mercury Hg

R ) L S0 g

Note >>> some metallic elements have more than one valency such as:

Copper (Cu) which is monovalent and divalent.
Also , Iron (Fe) is divalent (( ferrous )) and trivalent (( Ferric )).

o

(2,6 ) gains or share two electrons in chemical reaction .

The valency of some non metals:

6.R Sodium (;;Na) is monovalent, while aluminum (sO) is divalent?
Because sodium atom ( 2,8, 1) losses one electron in chemical reaction, while oxygen

Nonmetal valency Nonmetal valency
Hydrogen H Sulphur S Tetravalent
Chlorine C/ Monovalent | Carbon C
Fluroine F
Br or'n/’ne Br Nitrogen N Pentavalent
Todine I Phosphorus P
Sulphur S Divalent Sulphur S Hexavalent
Oxygen O
Nitrogen N trivalent
Phosphorus P
B (e JAS) Lgd il S aney
Note >>> some nonmetal elements have more than one valency such as:
** Sulphur S is divalent, tetravalent and Hexavalent.
** Nitrogen N is trivalent and pentavalent.
** Phosphorus P is trivalent and pentavalent.
&
2 Ms. Marim
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The valency of Nobel gases

The valiancy of noble gases is zero ?
because their outer electron shell is completely filled with electrons (have 8 electrons)
{except (2He) has 2 electrons}.

oald B8 Ll g AleasSh) ol B Saa o) 5 AN o slas ellud b o 5 AdliSe palind cil M) (e de gana ;A ) de ganal)

The atomic group

The atomic group (Radical)
It is a set of atoms of different elements joined together behave like one atom during a
chemiction , having a special valency electrons and cannot be existed alone

Valencies of some atomic groups (radicals)
Atomic group valency | Atomic group valency | Atomic group | valency

Hydroxide (OH) ~ § Carbonate (HCO3) g Phosphate =\
Bicarbonate (HCO3) ~ § = (PO4) S
Nitrate (NO3) ~ X Sulphate (504) * 3 %
3
Iy

Nitite (NO2) -
Ammonium(NH4) ~

Question:
Mention an example for monovalent atomic group and trivalent atomic group?
What are the properties of atomic group?
nswer
(NOs) is monovalent. / (PO, 3 is trivalent.

Atomic group has its own valency, behave like one atom during a chemical reaction and can not
be existed alone.

3 Ms. Marim
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Chemical Formula

We can express the number of atoms and their types by chemical formula:

Chemical formula

It is a formula that represents the number and the type of the atoms in a molecule.

:jf*r For example:
Y/~ The chemical formula of sodium chloride (table salt) is NaCl.

This means that: this compound is composed of two atoms:
One atom of Sodium element.
One atoms of chlorine element.

The chemical formula of water is H,0.
This means that : This compound is composed of three atoms

CR=GD

- One atom of Oxygen element . 5

-Tow atom of Hydrogen element . &

-

How to write a chemical formula for a compound ?

g.ws\a;:.ﬂccdss;,éts:mg:s\_a.,u.miewumﬁmuxJ%:s‘ -dj,utfu,\s,dafwt iS) — Ailiassl) dauall Aligt
(1) A8 i Y — 5y g Jacy) 8 813 puda — g8LSSY) ol
We follow the following steps :

Steps

Calcium oxide | Sodium sulphate | Aluminum oxide

1 - Write the name of the compound
in words.

2 - Write the symbol of each
element or atomic group down to the
name . " " "
3 - Write the valence down to each v v “
symbol.

4 - Exchange their valences and
simplify them (shortened as much as
possible) .

5 - You dont have to write the one

1)

V.. v..v \

ad

£)

P
. 3
4 Ms. Marim 5L
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*In case of atomic groups if the number is not (1) Put the atomic group between brackets

and write the number right down fto it.

Such as:

Al

1. Aluminum sulphate

SO,

". .""

"y

Al (SOy),

2. Magnesium hydroxide

Mg OH
v

7

Mg (OH),

AN Exercise : write the chemical formula for each of the following molecules and mention

- -

2o the number of forming elements and the number of atoms in each molecule?

1 - Hydrogen chloride.
2 - sodium Oxide

3 - Carbon dioxide.

4 - sodium hydroxide.

5 -Aluminium carbonate.

Compound Chemical formula | No of atoms in the | No. of forming
molecule elements.
1 - Hydrogen chloride. H cl 1 +1 =2 2
v..¥
P ,
Hcl
2 - Sodium Oxide Na o 1 + 2 =3 2
v, .Y
NaZO
3 - carbon dioxide c v '0 1+2 =3 2
4 W o 2
CO:
4 - Sodium hydroxide Na OH 1+1+1=3 3
v. .Y
NaOH
5 - Aluminium carbonate. | Al \ '6'03 9+3+2 =14 3
P
AlACO3)s

Ms. Marim
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Chemical compounds

Ailanl) il pall (ha AN 230 22 g
Types of compounds

In nature, there is a countless number of existing compounds.
3 - 2ualS) — (i) a0 gh— (alan) : ) Lgaal g Uiada andils yualinl
Elements can be classified according to their properties into

1- Acids 2- Bases (alkalis) 3- Oxides 4- Salts
daa gal) (a9 hagd) il g gl g slal) 8 ASET 3 ga 1 alaal)

1 — Acids

Acids

They are substances which dissociate in water producing positive hydrogen ions (H’)

Examples for some acids:
-Hydrochloric acid  (HCT)
-Sulphuric acid  (H2504)
-Nitric acid  (HNO3)

LS 9 pagl) el (il S — ) i) Adls 4,0 A gana pa o e (gl o 1 Aipasl) Dial) ¢ (alaal) el 53
raa) Guadd) dbe Jslaa J gl — g 3Y paka Lgd
*The properties of acids :

1-The chemical formula of all mineral acids begin with hydrogen joined with one of negative
atomic group (except OH group) .

2-They have a sour taste.

3- They change the colour of litmus paper to be red

6.R acids change the color of litmus paper to red color?
Due to the presence of the hydrogen ions (H") .

Mineral acids are classified into:

A) Oxygenated acids B) Non -oxygenated acids

They are formed when hydrogen They are formed when hydrogen joined with one of
Joined with one of the negative negative non-Metal ions such as chlorine (CI ) and
atomic groups (except OH group) | bromine (Br ).

Examples : Examples :

-Sulphuric acid (H:50,) . -Hydrochloric acid (HCI)

-Nitric acid (HNO;3) -Hydrobromic acid (HBr)

1 Ms. Marim e




Bases
They are substances that dissociate in water producing negative hydroxide ions (OH-).

Examples for some bases:
Sodium hydroxide (NaOH)
Calcium hydroxide  Ca(OH)2
Potassium hydroxide (KOH)
Gsiual) ualag ja paks Ll — S 5 0gd) A gana o (A0 Apilasl) dipall ¢ 201 581 (ol 53
Ao peadd) due Jglaa Joai—
.‘%F"f The properties of bases (alkalis):
‘.ﬂ 1-The chemical formula of all alkalis end with (OH) --group.
2-Their agueous solutions have a bitter taste and feel sljppery.
3-They change the color of litter paper to be blue

Exercise:

Having two unmarked tubes, one contains acid and the other contains acid and the other
contains a base. How can you distinguish between them?

Answer:

Put two litmus paper (red and blue) to each tube.

The blue litmus paper becomes red, in the tube which contains an acid.

The red litmus paper changes into blue, in the tube which contains the alkali.

Comparison between acids and bases:

Acids Bases
They are substances which dissociate in They are substances which dissociate in
water producing hydrogen ions (H") water producing hydroxide jons (OH").
The symbol of all the mineral acids begins | The symbol of all alkalis ends with (OH)
with hydrogen (H). group.
They have sour taste. They have a bitter taste.

They change the color of litmus paper to | They change the color of litmus paper to
be red due to the presence of hydrogen be blue due to the presence of hydroxide
fons (H) ions (OH ).

Ex: H>50, - HCl Ex: NaOH - Ca(OH)-

2 Ms. Marim 25X
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3 - Oxides

Oxides

They are compounds resulted from the combination between oxygen and an element even
through it is metal or non-metal.

Oxides are divided into

Metal oxides

Non-metal oxides

Examples :
Sodium oxide Na-O
Calcium oxide CaO

They are formed from the combination
of oxygen with metal

Aluminum oxide Al-O;

They are formed from the combination of
oxygen with non-metal

Examples :
Carbon dioxide €O,

Sculpture trioxide SO;

4 - Salts

(CanSY) 2o la YY) Ll 45,0 A gana pa(dan g0 490 A gana) i g (gl ) (e S S e 1 3Y)

Salts :

They are compound resulted from the combination of a positive fon (or positive atomic
group) with a negative atomic group (or a negative nonmetal ion except oxygen).

Salts are produced from the combination of

Positive ion
with negative ion

Positive ion
with negative
atomic group

Positive atomic group
with
negative ion

Positive atomic group
with negative
atomic group

Sodium chloride
(Nacl)
Lead bromide (PbBr;)

Sodium nitrate

( NaNO; )
Magnesium
carbonate (MgCO;

Ammonium chloride
(NHCI)
Ammonium bromide
(NH,Br)

Ammonium carbonate
(NH,CO;s )

QY LAY — slall B sl £ g8 — Ole o 23
Some mineral salts are classified into

Salts Soluble in water

Salts Insoluble in water

Example:

Sodium chloride Nacl
Potassium sulphate K250,
Sodium sulphide Na:S
Magnesium carbonate MgCOs

Example:

Lead iodide PbI,

Silver chloride AgCl

Lead sulphate PbSO,

Ms. Marim
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Chemical equation & Chemical reaction

el Jo i)
What's meant by chemical reaction?

Steps Observation Conclusion

Burn magnesium magnesium ribbon changes  Magnesium reacts with atmospheric

ribbon in the air. into a white powder of a oxygen (reactants) <cliis to from a
new substance. new substance which is magnesium

oxide (product) &is.
2Mg + O> —» 2MgO
Reactants products

b Gaas) o3 Jaril CpaSY (55 O Avad L) Aday) S i 3 ) jad) Gy 8 2 gaiSlall (3 dic
Sd% Explanation of Reaction:

'ﬁ. f 1-Heat energy has broken the double covalent bond in oxygen molecule (O:) to give two

active oxygen atoms.
T 52 e __—->A Mg O

Magnesium oxide molecule

Magnesium atom Oxygen atom

s A gl Aday) ) o gaeudSlal) daaiS) ()9S 2 i la B3 A CpaaaSY) B3 A
2-Oxygen atom joins with magnesium atom to from a molecule of manganese oxide by an ionic
bond.
&l B B Jaul g (oS g cle Liial) Jagl g S Anlas 3 Alant) Jo L)

Chemical reaction
It is a process that involves breaking the existing bonds in the reactant molecules and
forms new bonds in the products.

Chemical Equation

(& s5— 30 ua - Jeldil) g )b — cdleliia) dpibiars) Adlaal) G dde ) el | ilsasst) Jo i)

A Chemical reaction can be represented by "Chemical Equation”
Reactants reaction conditions _ products3

(Cidda — 3850 — Bl ) Joliil) cig lh g il i) g clelitall ooyl AL fuay Jsa A gana 1 Apibasl) Alslaal)

Chemical Equation
It is a set of symbols and chemical formule representing the reactants and
products molecules in the chemical reaction and it represents the conditions of

the reaction if they exist. | 21}
AP
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The chemical equation must be balanced such that the number of atoms entering a reaction
equals the number of atoms resulting from this reaction.

Examples of chemical equations:
2Mg + O 2MgO

heat

C+0, heat CO;

& 91l AL £ gana = Cdleiial) AL £ gagea 3 ALY Guuadll ¢y 538
e Law of constant ratios

Activity 2 to verify the law of constant ratios:

Given that the atomic mass of Mg = 24 and that of oxygen = 16, we can calculate the total
mass of reactants and products in the following equation.

2Mg + O, — » 2MgO

(2x24) + (2x16) = 2 (24+16)
48 + 32 = 2x40

80 =80
Observation

Each 48 g of magnesium joins with 32 g of oxygen to form 80 g of magnesium oxide.
i.e. the mass of the reactants = the mass of the products = 80 gm.

RS 35 ol o e 53 ) (0 ) Syl
Conclusion:

A compound is produced from a chemical combination of atom of two elements or more by

constant weight proportions.
& 93l JIS £ gana = cdleliial) JiS £ gana 1 AL caudl) ¢ 5ild

So, we can conclude the law of constant ratios as follows:
Law of constant ratios

The total amount of reactants masses is equal to the total amount of products masses.

& 5l JIS £ gana = Cdleliiall JS £ gana ¥ — 4 e (4685 () g Apibiassl) Adslaal)
G.R. the chemical equation should be balanced?
¢ N Because the total mass of the reactants before the reaction must be equal to the
total mass of the products after the reaction.

. i
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Types of chemical reactions

Direct combination reactions it sam el

Compound Element

Element &
& &
Element Compound Compound

}% A : combination of element and another element.

1 - Combination between two non metals
C + 02 e C02

Non metal non metal carbon dioxide

S + 0O, — SO,

Non metal non metal sulphur dioxide
H2 + C|2 E— 2 HCl
Non metal non metal hydrogen chloride

Combination between metal and non metal
Mg + O, __, 2MgO

Metal non metal magnesium oxide
2Na + Cl, —— 2NaCl
Metal non metal sodium chloride

3& B. combination of compound and a compound

I3 /!fﬂ
Example : combination of ammonia gas and hydrochloric acid.
conc.
NH; + HClI — NH,CI —
Compound Compound Ammonium chloride (white fumes) -

3 Ms. Marim




%PK C : combination of element with compound

Example 1

Reaction of oxygen with carbon monoxide (CO) producing carbon dioxide

2 co + O; — 2 CO:;
Compound element

Example 2

Reaction of nitrogen monoxide and oxygen producing nitrogen dioxide

2 NO + 02 — 2 N02

Ms. Marim
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Chemical reaction in our life

Some chemical reactions play a vital role in our life and others have negative impacts
(effects) on both human beings and environment.

sl — agdell — o3 Sad) — 4 ga¥) delica B : Lgiaa)
A Useful applications of chemical reactions

Through chemical reactions, thousands of compounds are commonly used in many industries
such as medicines, fertilizers, fuel, plastics and others.

Al g Gl £ Apibeansl) OIS ) ual

B_Negative effects of chemical reactions on human beings and environment:

oA Bl s el ) G 5 Jg) il A Al Sigly s a8 gl (3) sia
1 - Fuel burning
It is an example of environment pollution due to the presence of
harmful gases such as carbon oxides {carbon dioxide (€CO2) and
carbon monoxide (CO) which increase the air temperature,
where:

(il ala 3N cull) Lge sa ) dan g uadd) Andil ) g pa3 famsy 43Y
6.R Carbon dioxide (CO;) acts as a greenhouse Bec. It permits the penetration of rays from
the sun to the earth and never let them return back.
Cigall ga'gy — Bamally Ladi all - Caal — AR 93 — £la G A bl (g KU Las) J g
Carbon monoxide (CO) has a dangerous impact on the human being which it causes:
Headache . Dizziness , Faint in addition to severe stomach aches and may lead to death.

u.il.).d\ Jsta _(u.n.ilﬂ\ :L)JM) slad ) Cuud 3,3..4.4; AT (Gu‘,),\ﬁ\ L) Eallli g u.:'l:a) G sl Als)
2 - Sulphur Oxides ( SO, , SOz ) P —
They are acidic gases causing: ~ B
Respiratory system malfunction (breathing problems).and Building
corrosion.

@l wc..u.nm.\.wlﬂ (UAAJJA.\J\ L) Ay Jgl) gl A.wIS\

Gl g pand) Slgall & A5 dalw i A s
3 - Nitrogen Oxides ( NO , NO, ) \%H o
They are acidic gases that are resulted at the time of lighting. y.‘;/&“ f““ ’
They are poisonous and that affect the nervous system and the eye. ¥

A G s — ) 5l ol sy (i) g il g (358 S slibsaad) il g andl) (5) i)
4 - Burning of coal and cellulose fibers
Such as burning paper and cigarettes cause air pollution and lung cancer.
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Universal force in Nature

The force

Activity 1) to understand the concept force: 358l za agdl

Activity

Explaining Figure

Observation and
Conclusion

Try to push a wall by your hands.
dpulia & 558 Y & ALY — laal gdo Jsla

The wall doesnt move
because the force acting
on the object is improper.

Because there is no force acting on
them.
ade S5 e8 aa g ¥ A (Sl aund) Ay
Lift the book by your hand
lisl) a8 Jgla

Why do these objects remain static?

The objects move because
the force acting on them
is proper.

Lodia Agle 5 figall 5681 (Y & Ay

Watch what happens for the moving

ball when the goal keeper catches it

The moving ball stops its
motion because the force
acting on an object can

L) qlatiods 3 g8l (Y Ld g% .. | stop its motion.
What happens when a racket hits The ball changes its
the tennis ball i o direction because the
Bl el ey ptie Gitay il & force acting on an object
presd) olad] i 8 9B1) Y olat¥) B Sl yas ) g; S and change its direction.

A al) o)yt gl (uSall g) AS jad) ) L)) Allla e gt dplia 3 g8 Aule i Ladie & Ay sl ¢ g UELY)
A al) ool pus o — (uSadl ghAS al) ) Gl e anad) Al s Jglay Siiga ;5 gl

General conclusion:

The objects move when a proper force acts on them to change the state of the object from
static state to motion or vice versa or to change the motion direction.

Force

It is an effect attempts to change the object's phase from being static to motion or
vice versa or attempts to change the motion direction.

Chsalll g2 B4l (b Bang
The measuring unit of the force is Newton

G.R. The static car doesn't move when you try to move it?
Because the force acting on it is improper to move it.

Ms. Marim o
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Universal force in Nature

— oushaliiall — () Jeliall — Apdlad) — 2Ll — ae ) — () Jia L (wad OSTg W3 Y (5 681 (e Adlida g1 gl Sllia
953l Jeliall — el gl (ABatdlydy U Aaluy)

There are many different types of forces, these forces cannot be seen but we can feel them in

some phenomena such as:

- Lightning - Thunder - Wind motion

- The attraction of objects to Earth - Atomic reactors:.
- The attraction of iron to magnet. - Fire weapons.

- Generating the electric current. - Nuclear explosions

Ll 598 — Lpuphiling A S (5 98 — il (s 681 ) (5 481) awdis

All these phenomena are belonging to force which can be

Divided into
First: Attraction forces Second: Electromagnetic forces Third: Nuclear forces
1) Weak nuclear forces 2) Strong nuclear

QsSh (8 alual) G Anilad) 358 8 ¢ iladl) o 48

First: Attraction forces

- There is an attraction-force (gravitational force) between any two masses in the universe.
5atl) cya Aalis p g g ie Apdlall CAAIS) o allal

1)Earth’s gravity force to objects

- Newton was the first one who discovered the Earth’s gravity force when he was standing

\ Tx, under a tree and found an apple falling down to the ground.

flcthtv 2) >>>to know the factors affecting the Earth’s gravitational force
&_\/3938 910 = A.HJIAJ\ 348 JMA.A) 4.»4}2” Mé\aﬁ‘ ‘UAGJ ?.u.\al\ axg 7. (UJJS\) 4.\441;.“ 348 g A u.d\ Jal g2l

Step Observation Conclusion
Put on the ground a mass The work done to Earth attracts the objects to its
(1 kg - 5 kg - 10 kg) lift objects, center by a force called "object's
- Try to lift the masses and | increases by weight "
put them on a table increasing the Upe — Al p aalint (QJll) Andlad 3 68
Bala g ddlida JiS ad ) objects mass. A ) Al
3 JAsl) ad 1 a DU Jadd) This force (object's weight)
ALicl) daS By depends on: - object’s mass. -
Earth's gravity acceleration.

s .. & ".S..~ dﬁSéﬁ

g5
\:z‘w”
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Object’s weight
It is the ability of the Earth to attract that object to its center.
Apdlady A ) Ciuaiie B ALES : acal) ada S

Object’s center of gravity
It is the point at the center of the object at which the force of gravity affects the
object.

_ (gt ABS ) a5 3233 aen ) AL 1335 -1 anand) 39 535 2 ol gl
S fnua uSall s Agdlad) Alae 21335 G2 3S5a e ol B 2ie ; Agdlad) Alse -2

"‘T/‘ The factors affecting the Earth's gravitational force = Weight

Object’s mass:

- As the object’s mass increase the object’s weight increase.
- So object's weight is directly proportional (relation) to the object'’s mass.

Earth’s gravity acceleration:

- As we approach more to the Earth's center, the value of Earth's gravity acceleration
increase and vice versa

- 6.R Object’s weight changes from a place to another on the Earth’s surface
Earth gravity acceleration changes from place to another

G.R Earth gravity acceleration changes from place to another
Due to non spherical shape of the Earth (change distances from Earth center)

So, the weight of an object can be calculated using the following relation:
ABal) (e sl (139 ilesn (S

Object’s weight (W) = Object’s mass (M) x Earth’s gravity acceleration

Newton Kg 9.8 =10 m/s°
2% \Find the weight of ‘a'bag of 1 Kkg. Mass knowing that the acceleration due to gravity
is 10 m/s".

Answer

Weight = mass X Earth’s gravity acceleration = 1 X 10 = 10 Newton

R
z‘w”

=
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Notice

** objects weight changes from place to another due to change of earth gravity

acceleration (g) because of the non-spherical shape of earth. Ll
Caaball) (e ¢ giu) Jad aie (B) Apdlad) UM (a0 W) 38 pe (6 Lang LalS Adlad) J& P ol ke

** Gravity decrease with altitude (height) as the distance from earth ‘ '

center increase. i 1

radius

Polar

** Gravity is less strong at the equator than at the poles. | S

South pole

Second. Electromagnetic forces

cila b S LS D9 e 8 Aaill Ll 3 g8 ; dpulalina g Sl (g 581
It is the magnetic force (magnetism) produced by the effect of passing the electric current
(the flow of electric charges) through a coil.
S udaliiall Jas 5 g
S Activity 4 To show the magnetic forces of electric current.
3 f The idea of show the electromagnet work.

/ Isolated
~ cooper wire

Materials:

A long isolated copper wire.
A wrought iron bar (or nail).
A dry battery

Plastic tube.

Iron fillings.

Steps Observation Conclusion

Connect the two ends of the wire to The iron bar attracts Electric current has
the battery. the iron fillings (as it a magnetic effect.
Approach the iron core (inside the changes into a magnet). S Al sl )
tube) to the iron fillings. aal) 8 3 ey Jlaal) (rpblita

Appligations on electromagnetic forces
(Esae) i Jlamua Jsa igila dlla S 1 (g 1) updlinal)
1 - Electromagnet:
Its structure: It is made up.-of an isolated copper wire coiling around a bar of wrought iron.
bl ruay cllaad) (o cila (B LAY g e 28 1 o Sl Gunkiliial) Jas 8 5

ngFJ, The idea of how it works:
"'ﬂl /‘ When-the electric current passes through a coil, it works as a magnet.

(It changes the electric enerqy into magnetic enerqy).

4 Ms. Marim >
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Uses of electromagnet . It is used in many sets such as:

** Electric winches which lift scrap iron and cars in ports.

** Electric bells.
A S () (RS ) ASilspal) ABUal) g gatd padiany ¢ (saliall) (g g A1 gl
SJ% 2 - Electric generators
3 f They are used in converting the mechanical energy into electric
energy such as "the dynamo”.

(Alaad) — B3R — da g pall ) Ll ) A gl ABUAY Jy 9o & addlien 1 gl gl gall
3 - Electric Motor
They are used in converting the electric energy into mechanical energy such
as the motor in the fan, the blinder and washing machines.
— BI6AN JAIN ALY (o 68 ¢ AT 5L o) elalel) CAEIS) 5 Ay g gil) (5 gAY
SQP’ dalad) 5 4 Sad) ) £Y) A8 Lgaladin) g Lgale Jguaad) B ) sand

4

Third: Nuclear forces

Scientists have discovered that an atom stores a massive amount of energy inside its

nucleus.
They succeeded in getting this nuclear energy out and using it in:
*The military purposes. * Peaceful purposes.
dsh g ddada N 4yl (o 4Rl audls
’{QF;? This massive enerqgy fs accompanied with forces know as Nuclear forces which can be

S /ﬂ divided into weak and strong nuclear forces.
| dolial) - dalal) Glagy) — ulal) B cilad¥) g dnidiall jualind) £ gaaall addiad ddgial) 4y 95300 (s g3l)

Weak nuclear forces

They are used to-get radiant elements and radiations which are used in:
Medicine.

Scienftific researches.

Industry.
4 Sual) i) BY) — Sl gL (B padid Ay g g Al Jont g8 Ay g i s 8 =

Strong nuclear forces
These nuclear forces liberate nuclear energy which is used in:

producing electric enerqgy.
military proposes.

£l g ULl L Ay g o) ABU) al oY g
Egypt seeks to use nuclear energy in producing electricity than the other forms of energy.
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Accompanied forces to Motion

(i 398 — SIAN  gualll) 335) Ag all dalaall g 68l

The accompanied forces produced due to the motion are:

1 — Force of inertia 2 — Friction force.

I gualll Aayii AS ) B sl 2 gl anadl — aia £ 368 il die 1 SIA ) gualll B g8

First: Force of inertia

When forces act on objects which were at rest or moving with a constant speed.

These objects resist changes in their motion because of their Inertia.

uﬁ\ﬁ\ JJ&\M%\
Examples: Indicating inertia in our life:

e

+

% :l:%

Ex: passengers and deriver in moving bus are rushed forward
when bus stops suddenly.
Wla g Blial) Jglay oIl oY — slad Ci 52l xie alad 5 L) B GilS 1) adaiy
(Asuadl B juail) daglia g)) 48 al)
Interpretation: swadlll
When car or bus stops suddenly, passengers and driver try to
maintain their state of motion, so they rush forward.

Ex: passengers and deriver in a static bus are rushed back once
vehicle starts moving forward after it was at rest.

Gl Ala £ JBlal) Jglag GSI 1 GY — 3 jbud) 48 ja pay die CAIAN S ) adady
Interpretation:
When_car or bus moyes forward suddenly, passengers and driver
tny to maintain their state or rest, so they force back.

Ex: a football player rushes forward and falls on ground if he is
tripped during running.

A al) Ula £ Bliad) Jglag 43¥ — sadl £ L) o i sic 2l 3 81 e glaai)
Interpretation:
When football ‘player is running, he tries to maintain his state
of motion forward so, if he is'tripped, he will be forced
forwand and falls down.

I gl Aats ARLA) ATLY) gan

The force in the previous examples is called INERTIA
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INERTIA

It is a property of an object has to resist the change of its phase from rest to motion
with a regular speed in a straight line unless an external force acted on it.

Activity >>> to show that objects resist change of rest state:
Gl A B i) a gl avadl Jaad I ) guall) 398 () gu cueSll A Alaad) £ 6B 9

Procedures :

- place a piece of paper on the top of a glass cup and put a
coin on it.

- use your forefinger to deliver a quick hit to the paper.

Observation:

The paper will go away from the cup, while the coin falls

inside the cup. {
Conclusion:

Force of inertia makes object resist the change of its rest

stafte.

LN Alaat (BLBAN1) I ) guall) 8 g8 i gy ATY — B laad) & la¥) al a1 I ) gudll) aladin) £ il

Technological application on force of inertia

Using the safety belts in cars and planes which work to stop the forces of inertia to protect
passengers form injured when a sudden change in motion occurs.

418 ja Qi a g5 5 6B Al gy Al slall g) 51 5gd) LB acal) AS ja is : SlSiaY) 5 g8

Second: Friction

When an object moves through air or water, it faces resistance force which tries to decrease
its motion.

ASiaY) 368 Aaiii plan & Al ALY — £l & Al wlil) B Sadaia £ AL g gl (o Aadad ada sic
Example: place an ice cube and rubber on a table:

Give each one little push, ..”... what happens?

** the ice cube will move easily, but the rubber will be difficult to push.
>>> there is a force that prevents it from moving.

This force is called Friction and can be defined as follows: .

2 Ms. Marim ;x;L)
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Friction forces:

They are resistant forces (against motion) originate between the object in motion and
the medium touching it.

Activity >>> to show friction brakes:
A jal) a gl (i Y g Adaal) Cpa SIAY) B 6B At — Aldaal) (i g5 Ja) Jdll £ Jaiial) Sic

Procedure:
Ride a bike and use the brakes, observe what happens!!

Observation:
The bike stops moving in a short time.

Conclusion:

Friction between the object in motion with the ground, air or a surrounding medium generated
a force (friction force) against the motion to resist it.

O ASEAY) Aol 3 jlacal) A ja Aol & dolud — (Jal i) B jladd) g L sl — (3la i) adal 3 G\SiaY) 5 g8 Baild
Cu <l 3 a) A aslad — (2 Y g <l UaY)

Benefits of friction

1 - It prevents feet form slipping on roads during walking.
2 - It helps in stopping cars motion. When we use brakes.
3 - It helps in starting car motion due friction between cars tires and ground.

4 - It helps in burning of match.
YT JSU o — YY) BeliS £ g A ) a ABUs il — 4y ) a ) Lgd gall 43S jal) dBUaY) B a88 1 ASiAY) ) ual

Harms of friction

1 - Tt causes a great loss of mechanical energy because this energy is changed into heat
energy.

2 - It produces heat energy between parts of machines, which affects their performance.

3 - It causes the erosion of machines parts and damages them as well.

3 Ms. Marim 25
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How to limit the friction force?

Lubricating and oiling mechanical machines. To reduce the friction
between moving parts of machines and prevent their erosion, and
reduce the waste of fuel.

i gil) g) 5 o) AS a B el (W1 g LY (o LSRN 368 Baly ) 1 AR Balay B jlaeal) il jlal i
Car tires are covered with a very coarse substance?
To increase friction between tires and the road to help car in starting motion and stopping.

slall 4y gaalf clilanll IS4 ew\ g oxelud Jhudy) ai JAN 58l

Forces inside living systems

- There are forces inside living systems whether:

These forces enable a living organism to do its biological operations and keep its -
survival and vitality.
:émmuﬂ\#ﬂ‘&‘édﬂ&‘
aay) slias) ) adl) g b aolad ) el bla) 5 (bl - )
i) ada QBN Jpua gl L adll aelig 4y gadl) e oY) JAN (i) - ¥
(s 58 58) bl o130 () (Oaddia ada 58 ) Ayl cpe g BlaYl g I gead) JUELS) - ¥
A< Al A acad) soluy Bl bl g bl - ¢
slaal) ddzaa (b (o cilidll 5 8 43 gl olual) gl - 0

Examples>>> of force inside living systems:

1 - Heart muscle contraction and relaxation helps the heart
pump the blood all over the body organs.

2 -pulse inside blood vessels >> help blood rise to the heart
from the lower parts against gravity.

3 - Liquids transport through pores and the walls of cells from
lower concentration to higher one >>>> that help water and
salts go up from the soil to plant.

4 - The contraction and relaxation of muscles >>> help the body
organs movement.

*** pumping water upwards form canals and from under ground
water by using water pump to irrigate plants. Reproduction by

cuting %\G }

&
4 Ms. Marim e




|

Motion

You have learned in the previous lessons that force affects on objects causing their motion.

Bl g san peall (lSa AT A 3 AS el

Motion:

it is the change in position in space with time passes.

L 4 2 pand Lgild daaa GlSa ) A) s Adadi je pniy A8 o cuils )Y
If this motion is estimated relative to another object or a fixed point, so it is called relative

motion.

(Blad) & dllia) — ety dpaadl) 48 jal) 2 ggda

[ First: Relative motion concept }

Applications on relative motion in your life:

Application

Explaining Figures

Observation

If you are in a moving car and
another car moves beside you in
the same direction with the same
speed.
Oy ola) (A (4 s & a3 Al
ol S oy Y o jlaaad) () BBaDG — e pud)
(3 sl Ja1a s 1)

You will imagine that the
two cars stop moving and
no motion will be
observed.

* If your car moves beside a
stopping car.
Or
e Your car moves _in higher
speed and passes the other
car. {
— Lgia £l — A3 5 A i Bl al
AR e AN B jlad) ) Jaadl

You will imagine that the
other car goes backward.

If you are in a stopping car and
another car moves forward beside

you.
&J@Q\&ﬁ—@ﬁngﬁauéﬂdﬁjﬁc
A8 adall el ) Lpudlly GiIAY g i

You will imagine that your
car moves backward.

If your car moves in opposite
direction to another car moves in
low speed.
Sl el puSe pudg b el & S aic
i e pesy et S jlsel) (o) BadG

You will imagine that the
other car moves with a
high speed.
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From the previous application, we can define the relative motion as follows:

Relative motion
It is the change in an abject position or direction as the time passes relative (proportion)
to another object or fixed point known as frame of reference.

(PUEE G ST Ay 5 99 AS a — (LAY OlSa (1) AU A4S ja 1 AS Al £ i)

[ Second: types of motion

[ The motion of objects is divided into two types }

[ A. translation motion ] [ ®B. periodic motion ]

A all dlgdg dglay L — AY g (e Al A Aoy ) (1S S g ¢ LAY AS )
JM‘-'&JM\-OMY‘&J&J&A

| A translation motion ]

Translational motion:
It is the motion in which the object's position is changed relative to a fixed point (or a
fixed frame of reference) from time to time between initial and final positions.

Example: of translational motion:
A person motion - A car motion -A train motion

6.R. translational motion is considered as a relative motion?
Because it is a change of ‘an object's position as time passes relative to another object.

[ B: Periodic motion ]

slall 71 9a) AS o A g pal) — ALl J gy Jia — 4 gludia @l b o aUSTIL | 855 AN AS Al 4 1 4 ) gall 4S al)

Periodic motion' It is a motion which is-regularly repeated in equal periods of time.
Example: of periodic motion:

1 -Vibrating motion 45l | 2 -Circular motion 4 3 -Wave motion 45
As the motion of the As the motion of one of the | As the motion produced after
simple pendulum. fan arms while it is on. throwing a stone »= . in
water.
| :EE" =
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Comparison between translational motion and periodic motion:

Translational motion Periodic motion

It is a motion which is changed from time | It is a motion which is regularly in equal
to time relative to a fixed point. periods of time.

It has initial and final positions. It doesn't have initial or final positions.

Lghlitg 4 ¢S il ga — 483G Sl ga ) 4l Al 3 A gl AS ) (gt

[ Third: Wave motion }

[ The wave causing wave moiton are divided into two types ]

[ A : Mechanical waves ] [ B : Electromagnetic waves ]

M&\Jd&ﬁﬁhm‘gcﬁﬂ_swz&ﬂ\_aw;m 10 datt daans  plall g & geal) il ga Jia Ail<al) cila gal)
s Ladl UA o Y ) — (M\ @M@Y\-f-l.d\-f-bqi\) Jia

[ A : Mechanical waves ]

They are waves characterized by:

1 - They are produced due to the vibration of the medium particles.

2 - Their speed is relatively low (speed of sound is about 340 m/s)

3 - They need a medium to transfer through (such as air, liquids, solids ..)
i.e. (They don't travel through space).

Examples: Sound waves. Water waves.

(91."433\“3#&).&.«03613;3‘2—@& do pud) — pshaliiall g o <l Jlaall Lialias sduudaling g <l il gal)

[ B : Electromaagnetic waves ]

They are waves characterized by:

1 - They are accompanied with electric and magnetic fields.

2 - Their speed is extremely high (speed of light is about 300 million m/s).
3 - They don't need a medium to travel (they can travel through space).
i.e. (They can spread in all media and space).

Examples:

Light waves'. - Radio and television waves:
Ultraviolet and infrared rays (accompanied to sun rays). oweddl dad¥ dalas
X-rays - Gamma rays - Wireless waves. (Which are used in communications). <¥uail &

s "
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6.R We receive the sunlight at the same time we don't hear the sound of solar explosions?
Because light is electromagnetic waves which don't need a medium to travel, while sound is
mechanical waves which need a medium to travel through .

(SilS0) i gual) A8 o (1 ) (Apeailitn g 4S) & gudall 48y (Y — B gl (adi B Sgan (ra o Ml 20 0 I8 (3l (558

6.R We see lightning before hearing thunder although they occur at the same time?
Because the speed of light is much greater than the speed of sound.

Comparison between mechanical waves and electromagnetic waves:

Mechanical waves Electromagnetic waves

1. They are produced by the vibration of | 1. They are accompanied by electric and

the medium particles. magnetic fields.

2. They need a medium to transfer 2. They spread in all media and space.
through.

3. Their speed is relatively low (speed of | 3. Their speed is very high (speed of light is
sound is about 340 m/s). about 300 million m/s).

Examples: Sound waves - Water waves. Examples: Light waves. X-rays. Radio waves.

(gl il 5a) Sl s gall £ dsa 5l 5385 iyl

[ Technological applications of waves ]

[ A) Some technological applications of mechanical waves: }

-'Sound waves-tas an example of mechanical waves) are used in:
gl - ) Gﬂ&\g@dﬁj@.@‘ : A puall Cila gal) padln
1. Examining and curing sets for the human body using sound waves

(Ultrasonic wwaves or sonar).

2. Musical instruments: il Jia &5 s) b gall 3V o=

a. Stringed musical instruments as: SERE S
Violin, lute and guitar. "/‘\\\[V"’/
e i :
el Jia 43 ggd) i) <y e

B -Pneumatic musical instruments such as:

Flute and read pipe. Cﬁff:f\’ﬂj

G ) B aSaill g e gall 2555 8 g 5 gl il S Reed pipe
3 — Amplifiers and sets of distributing and controlling sound used in studios.

4 Ms. Marim B ., .
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Ve

.

B. Some technological applications of electromagnetic waves: }

Rays

Applications - uses

Infrared (IR)
rays

1. In night vision apparatus used by
modern military forces.
4 Seal) )l £Y) 8 ALl 4,0 5 3¢
2. Remote sensing instrument to
photograph Earth's surface using satellites.
wa¥) pgall sliall il agadl) 5 jga)
3. In making food because these rays have
heat effect property.
I U L O (g sSuall) plakal) gk
4. In making remote sets to control and
start electric sets (TV, , air conditioner )
G gaa ) 33 Jas

Night vision apparatus

Ultraviolet
(UV)rays:

They have the property of killing microbes
so that they are used to sterilize the sets
of surgical operations rooms.

il g Sal) JIRS LY Cildaal) 3 s adad

X-rays:

-Photographing bones for detecting the
bone fractures.

cleliall g d&S_SJJMSAS\eIM\ﬁM
-Examining mineral rows in industry and
showing errors pores and cracks in these
minerals.

X-ray photos

Gamma-rays:

In medical purposes-as.-the treatment and
discovering some swellings.

al ¥l aldis) g mole Bkl b

Visible (seen)
light:

In photographic cameras.
In television cameras.
In light shows (data show)
Al B — sagall | pals

Digital camera

N.B. LY

Ultraviolet rays, x-rays and gamma rays-are used in medical purposes. 4kl (2l &Y 2

Infrared rays and visible light are used in photographing. sl

Ms. Marim




[ Fourth: Graphing motion: } A Al L) pe

Al Alla o) il Ala b s g5 aluaY)
Objects in nature are found in two states:

1 - Static objects (objects in state of rest).
2- Moving objects:
AB (O oladl gl Adlas) Aal)) speass CB #AC Ala sy pusd ) aus )
When a car travels between two points (from A to) through (c) A —>"5
- The distance traveled by the car = AC + CB
- The displacement of the car = length of (AB) in the direction of (AB)

Adaa olai) g AB3ad g1 A AdlSa 8 Jam acal) Lgadly Al ddLaial) & : da)3Y)
Displacement

It is the distance which an object moves away from its original position at any moment in
a certain direction.

*What's means by the displacement of an object is 40 meters?
This means that the distance which this object moves away from its original position
is 40 meters.
b gl / dal sy = Aoyl

Speed = displacement / time

[ Displacement / time graphs }

Al 8 A gludia yf CilBlova & oy 3 daliiile pad) — Al B 4 gludie cliluse & A § ) ¢ Aaliilal) A )

[ 1 - For moving objects: ] Ladall awnd)

According to the speed byiwhich the object moves, the state of object can be divided into:

A: Objects move with regular speed

B: objects move with irregular speed.

- The car moves-equal distance every one
second in certain direction.(straight line)

- The car moves unequal distances every
one second in certain direction(curved line)

Displacement 107|120 | 30 | 40 | 50

Time /(sec) 1 (2 |3 |4 |5

Displacement |5 |9 |20 |35 |55

Time (sec) 1 |2 |3 |4 |5

Ms. Marim 5L
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The speed can be defined as follows:
The speed:

It is the displacement covered by an object in a unit time.

Example: in the opposite graph represents the motion of a body:

1 - Mention the kind of motion of this body? Why?

2 - Calculate the distance covered by this body after 3 seconds 1
and 5 seconds? 1 2

Answer:

1 - It moves with regular speed.
Because the displacements covered by the body every second are equal.

2 - Distance after : 3 seconds is 60 meters.
5 seconds is 100 meters.

[ 2 - For static objects: ] - AR Y el e

-

(SRl ity i ¥) A5 da) JY) dad ¢ oS5 Ladie
When the displacement value of an object is fixed (it doesn't
change_as_time pdsses)
gl gl (6 )) ga pfliena ol Jlay g bl Ala A ana) o) JUBy
- It is said that the object is static (or at rest).
It is represented by a straight line parallel to the axis of time. A static object

Displacement (d)

> 1ime
()
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Science for 1st prep Mr. Ibrahim arafa

Unit 3: Lesson 1: Celestial bodies

el Y LA Jan B S g clilenall — S Ladae — ¢ gudal) 930 Al (pe ALilA daS &l anad) B S sl ¢ asadl)
i gudal) Al (i (g e sl
*Stars:

They are big sized bodies emit enormous amounts of heat & light.
They are a huge number & the distance between them very large so we measure them
by light year.
A b g gl Lgaday Al ddlaial) A 5 4 gudal) dddl)
*Light year:
It is the distance covered by light in one year. Light year = 9.467x10**  km
Distance in light year = distance in kilometer / 9.467 x10
Distance in kilometer = distance In light year x 9.467 x10
psll (e (Cdla) Claand — (oS alial) Cilas gl) 2 ) ol
*Galaxies:
They are grand (bigger) units forming universe.
OR They are tremendous collection of stars.
OR They are a system of thousands of millions of stars.
Aigia £ 3 L Laadd) Ao ganall Lgw 2265 A 3 jaall ¢ Al (3 skl 3 o
*Milky way galaxy:
Spiral arms extend from it when sun (solar system) lies on one spiral arm.
el — (uSle gl g ) gl — Apiliadl) alua) CELESSY asdind cily gSadlil)

*Telescopes: Used to discover celestial bodies
Two types: (Reflection telescope & Refraction telescope).
(S oS — lila — agedi — ) Agilidad aleaa) — JLaBY) — iS) 9S1) — (uadil) (pa G 9ST 1 Apesaddl) A ganall
*Solar system:
Consists of: 1)-Sun 2)-Plants 3)-Moons (natural satellites)
4)-Other celestial bodies.
w\kw\m_ﬂﬁ\_#:w\

1-Sun:
It is the star in solar system.
OR It is the biggest body in solar system.
OR It lies in the center of solar system& all bodies revolve around it.
A A 8168 — 41800 81 68 ) anal — uadid) Jga ) 9 daina &y glidany aleaa) 8 1 iS) oSl
2- Planets:
They are eight spherical opaque bodies revolve around sun in one direction.

Inner planets Outer planets

1-They are nearest four planets to sun. 1-They are farthest four planets from sun.
2-Mercury, Venus, Earth& Mars. 2-Jupiter, Saturn, Uranus& Neptune.
3-Small in size 3-Big in size

4-Structure: rocky components. 44w «tga | 4--Structure: Solidified gases. 4ba < ji&
5-High density. e déts 5-low density daidia dits
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6-Afew number of moons rotate around 6-they have large number of moons.
them earth (one moon)& mars (two) but | 7-they have large gravitational force
mercury and Venus have no moons BomS dndla sl

7-They have small gravitational force.

- Smallest plant is: mercury -large planet is: Jupiter.

-Smallest planet in gravity: is Mars, but largest one in gravity: is Jupiter.

-Earth: is 6th in gravity, 3rd in distance from sun and 4th in volume (size).

Earth is the planet that we live on it and it is the highest density in the inner planets.

G.R Hydrogen gas is present in a solid state on the surface of outer planets
Due to the high pressure and extreme coldness on the surfaces of these planets.

ddlucal) g ALi<l) £ Aalind pladll A alua¥) G il o 88 ol i) (i g (Bla)
Isaac Newton proved that attraction force among objects in the space depends on
1- The mass of each object.
2- The distance between them.

Ledon Loy ) oSl dpdlally AU B e 81 68 ¢ LadY)
3-Moons:
They are small planets (satellites) affected by the gravity of larger planets & rotate
around them.

4-Other celestial bodies:

(A 9 R0l GS) g8y Allatall) Gl o)) o) Ja Allala B Guadd) Jga o 4y jua alua) ; Gl o)
1-Asteriods: << sl
They are rocky bodies rotate around sun in region of belt of wanderer asteroids
*-Belt of wanderer asteroids: It is the region between the group of inner & outer
planets.

5.9 BB esia) Aot 4y Auall JISU JalS (31 i) Al placd) B 435 guda algun 1 gl
2-Meteors: gl
They are luminous arrows that can be seen in sky due to completely burning of small
rocky masses in earth'satmosphere.

e £ 5 1 Ra) ary 8 sl &y jdual) JiSl) (e Al ¢ Jad) ¢ )

3-Meteorites:&
They are the remaining part of rocky masses without burning that fall on earth’s
surface.
Ex: Meteorite exists at southern west of Africa.

Mr.: Ibrahim arafa 0530 725 713
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) o<l da ga pdalliia S (o gl Jhda (B Guadd) Joa )t dula <l I8 5 Al Ay Aua JIS 1 ciliidal)

4-Comets: cilyilall
They are masses of rocks, ice and solidified gases that revolve around sun in more
elongated elliptical orbits intersecting with orbits of planets.

L Ao s B — sl Je — 4 Aa il — Ada il je g mli sl e O sSU
*-Consists of:
1-head: Contains icy spheres that mixture of solidified gases (nitrogen, carbon
dioxide& methane gases), rocky parts & Dust and water molecules.
2-tail: Gaseous cloud.

G e pa o lde adillhy ale 76 JS B pa guadd) Jga Adl )8 JaSy il gl 1 A quilal)

*-Halley comet:

Is famous comet in which completes its revolution around sun each 76 years and its
orbit is intersecting with earth’s orbit.
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Lesson 2: The Earth
o Apial) Al cad Guadd) Jga g g2 )
Earth revolves around sun by action gravity in 365.25 days.

o aSgele 150 M- (waddl o ) A3 a8, 2 )
Earth is third position from sun which distance between them 150 million

kilometers.

o (bl e ) ) giul) ) UM o) giu) Jad sie daaiia — (bl wie dadalia 4 S (2 Y IS4
Earths shape

Is spherical object about to be completely circular accompanied with a slight
flattening at two poles and indented outward at equator.
So the tropical radius is about 22 km larger than polar radius.

o AR S o) S) LY Al ) Lgi g Ja g 2 Y A
The Earth's volume

Is medium between planets where it fourth order.bec. It is the biggest inner

planet - and its average radius is about (6368 km).
o Adalal ) egt) B ALK )
The earth’s mass

is biggest mass in inner planets it is mass about 5.9 x10%* Kg.

o  dlall ) sl as i Al pa N pailad
*Characteristics of earth that support continuity of life:

o A B asat) G g il — (Al (3 Aa) g oudilll) GumaaS) a6 — (Gl ) s 5a L S
Clill | gudal) Uil B 5 S0 ae) A — (o) pea b i) dadiiony — (31 L CaaeasY)
1)-Earth’s atmosphere: Surrounding earth & appears like a white colour.
*Consists of:
Oxygen gas (21%): used in respiration& combustion of fuel.
Nitrogen gas (78%): reduce the effect of oxygen in combustion & plants used it
to from proteins.

Carbon dioxide gas: it is used by plants to from food by photosynthesis process.
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o Thuoa glaly (il — L Ao (a Jliy g ) dla (31 ) (B ol dada St g ) LD e
SJM\M\ éﬁMY\uﬂﬁAﬁuﬂ‘ OJJJY‘@héﬁj_sww&_&\ééﬂw\gj.kab

*Importance of atmosphere:

e The great expansion of atmosphere Helps in burning million of meteors
& reducing speed of large meteors.

e \Weather & climate take place in it such as (wind motion-clouds formation-
rains).

e |tis suitable for life.

It contains ozone layer which protects living organisms from harmful ultraviolet rays.
o (Ul cilaaall — (a ) dalua ¢k %97) ke sla : Cle g Alal) Cidlad)
o (Cmbdl) die mdall &l paddl — eV - 943 ) Qi sla
2)-Earth's hydrosphere:

Two types

salty water fresh water

It represents 3% of water area on
It represents 97% of water area on
earth.
earth. o
o -1t exists in rivers, lakes, snow at two
-1t exists in oceans& seas
poles

o Blua i aal) oS alakal) (aliaia) g anal — g gual) el 8 il daddiiog — il plall d3aa)
AN Bl aily — 4 (el Gl e %50 - pnd
*Importance of water to living organisms:

Used in photosynthesis process of plants.
Used in digestion and absorption processes.
Forming blood.

Stabilizing body temperature.

More than 50% of living organisms live in it.
Organize the temperature of land.

o uadd) (o G Gt AN A (V) 2 g sl (Ul J) Apilia (2 ¥ B ) A da 0
3)-The suitable temperature:

Suitable temperature at day and night.

Bec. Earths position in third position from sun.
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° U'AJY\GEM‘AG ‘5391\‘9"31.43\ Adad) ¢ ity Ql.ﬂc,s,tuﬁ:&*l\él\
4)-the gravity:

1-Steadfastness objects & living organisms on its surface.
2-keeps hydrosphere on its surface.

3-keeps atmosphere surrounding earth.

o dlall iy Guulia g i
5)-Suitable air pressure:

Earth characterized by suitable air pressure for life about 76 cm Hg.

G.R Planet Earth is suitable for life:

Due to: - The presence of water and atmosphere containing oxygen gas which is
needed for life - Its temperature is suitable for life.

Its atmospheric pressure and its gravity force are suitable.

o Adlall B jad) A o Aol B pgeaia Adla B (2 DU JRIAN ¢ 5l — (S0 AR s )
*The inner structure of earth:

G.R The inner part of the Earth was in a molten form
Due to the high temperature.
o AREAN g Y S e N e ABGSH ALEA il AN Aniladlg L jaa dga g uadd) Ja Gl N O g0 Ao
o) ik g8 elld gk
As a result of the revolution of the Earth around the Sun and its axis and due to gravity:
*The heaviest metals in density (iron and nickel) descended towards the center.
*The lightest components in density ascended.
This lead to the formation of a number of layers.

The Earth (as the egg) consists of three layers. (@Y <lih
We can summarize the Earth’s layers from outside to inside in the following table:

Earth’s Earth’s crust 5 <4l The mantle The core <l
layers gl Outer core Inner core
It is a relatively light It is a rocky It is a layer of It is a solid in
outer layer. layer. molten metals [ iron and nickel
Ranges between 8-50km [| A bout 2885 km || About 2270 km | About 1216km.

G.R The Earth inner core is rich in iron and nickel

Bec. Heavy metals move to centre by effect of gravity and rotation
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Lesson 3: Rocks and Minerals

o AU BaclAl g Ay ) (e 9SS Auda Y Bl
*The crust consists of soil & soil basis.

o sda - AU LB gl ga plag (dlaa (pa () oSE — ASSha — § a8l Jadd ASulaia € 488 ) Al ; 4 1)
e The soil: It is a thin non- compacted layer which covers earth’s crust

1-1t is fragmented and loss.
2-1t consists of a mixture of mineral substances, water, air, decayed organic
materials& plant roots.

o (laa e S 5 AN L8 A Al 3 ga s i) BaclAl)
e The solid basis:

It consists of different types of rocks.
e Rock: It is a natural solid material that exists in earth’s crust and it is formed of
one mineral or group.

o Alsaiadpgu)— 4 ja jsiall gl
Types of rocks

1- Igneous rocks. 2- Sedimentary rocks. 3- Metamorphic rocks.
pan (19S5 Gl ) (e g g A dis — Y a5 RGN g < gadl) Slai (Laalall) 3 gualall Balall ; 4y L ) sduall
L sdual) ¢ g calealli & 0 Laaie — 44018 9
1-1gneons rocks:
We know the outer core consists of magma that fill some gaps and cracks & make
volcanic flows that is known as (Lava).
When lava and magma cool& solidify the igneous rocks forms .
oA N i (e 7 AT Ledis 5 jgualia Bale ; aand) - Bl ciad ASian B guale Sale ; Laalall
*Magma: It is a very hot thick molten material below earth’s crust.
*Lava: It is the magma (molten material) reaches to earth’s surface.
o) i (35 A8 ) aaad) ) (Y cnl Laalall qulaal (g (6850 1 4 U giaal
*Igneous rocks: They are rocks formed by solidification of magma under earth’s
crust or Lava on earth’s surface.

;%JL’J‘JM\&UJ\

Types of Igneous rocks: 1) Plutonic rocks 4 s L siwa

2) Surface (volcanic) rocks (i) 458 1 ) gpa
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Plutonic rocks

Surface (volcanic) rocks

< 9 A1 alaall oY S @l gl il — Laalal) lial (e
) ) Jha — Gld (uals — aluaill Jy ok

-The cooling of magma at depth of earth’s

crust slowly & their crystals are large-sized

(G.R) bec. minerals of rocks take a long time

to crystallize.

-They have coarse texture.

Example:

Granite: <l

- Color: pink or grey.

- minerals: seen by naked eye

- Heavy, rough, solid, cohesive dwlaia & it is

not easily broken.

- Types of minerals: Quartz, feldspar& mica.

- found in: Eastern desert 48,&) ¢ aall&

Sinai peninsula.sbis 5 4

aliaill JulB cid g AU LY B e &l ) oy I3 aaal) caliali (1
a3l Jia el jlad) plaa) danii cladh gy — as U (uala —
-The cooling of lava on earth’s surface quickly
& their crystals are small sized (G.R).bec.
minerals which formed rocks take short time to
crystallize.

-They have smooth texture & contain small
holes(due to pushing of gases in volcano)
Example: Basalt: <3

- dark colored

- Can’t be seen by naked eye.

- Types of minerals: Olivine, feldspar, pyroxene.

- found in: Egypt in Abo-Zaabal, Abou rawash
& El-Fayoum.

Tl 0 (a %75 — 50l pas (3a %65 i gy g ) J s

2-Sedimentary rocks: 4w s« siuall

They represent about 5% of total volume of earth’s crust but covers about 75% of

surface of earth’s solid mass.

(il paal) quea i) — slall Aauad g3 JB5 — ([ giuall S g Jlat) JSU Jal ja 3 o Ay gl ) siuall (oS

*Formation of sedimentary rocks:

1-Erosion (fragmentation & disintegration) of sedimentary, Igneous& metamorphic

rocks.

2-Transportation: The fragmented particles of rocks transport by water currents or by

air.

3-Sedimentation (disposition): The particles of rocks deposited together forming

sedimentary rocks.

Mr.: Ibrahim arafa
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Lithification: (a£¥ & il cilidall) sbal) s Jii g Jaidall 3y 3y cilial) aans 3 i)
-When the weight of deposits layers increase above each other as increase the
pressure, so the ratio of water existing between grains decrease.
-The layers in bottom are older& above ones are more recent
Jsiuall clSi g JIag e 68T Ay g ) ) iual
*Sedimentary rocks:

They are rocks formed from the fragments and decomposed products of other rocks

or they are rocks formed from cohesive of sediments ) 9 chulal
Example: sl saall— Ll jaal)

Sand stone Lime stone

- White colour.
- Smooth texture. (ualall acls

- has shape of thin layer.

- Yellow colour.
- Coarse texture.  aldll ia

- has shape of thin layer. _ _ _
_ - Forms from mineral calcite (calcium
- forms from minerals are quartz,
] carbonate).
Feldspar & mica.

, - react with (HCL) & produces carbon
- Doesn’t react with (HCL).

dioxide gas.

3l al) o) harall ) sdual) (s dati LadS 3 A gadlal) ) giuall

3-Metamorphic rocks: saiall siuall
They are rocks originated as a result of exposing the old rocks (Igneous or

sedimentary) to factors of pressure or high temperature or both of them.

Example:

Marble: sl

-Its produced from conversion of limestone. sl jaall J a3 (1

-Its texture is coarse (rough). ¢és

-Its color is white if pure & &other colures when it contains impurities. < s&

-1t has more solidity than lime stone.
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Lesson 4: Earthquakes and VVolcanoes

BmsS bl g ) i) (B Gl 335559 — 1992 JISH I gead — JSYM Lia s JB1 yuaa
*Egypt is less exposed to earthquakes, and most of them are weak.

*The worst earthquake in Egypt in 1992, its intensity was 5.9 on Richter magnitude
scale which cause a great harms & damages.

I S0 e A B LY — bl (ghalial) Jis) 5 a1
*(G.R).Cairo, ElI-Fayoum, Beni suef, Neweba& Dahab(Sinai peninsula)most damaged
areas by earthquakes

bec. They were very closed to earthquake center.

Al diant i U Asgliia day g ) 3A 1 )35

Earthquakes

They are rapid and successive shakes of ground which take place one after other.

JISN Gigaa qiland
*Causes of earthquakes occurrence:

€Breaking of crust & formation of faults: (asil ¢y dsa ¥ 8 &l abaas
it is the direct cause of earthquakes. J) 33U bl )
sl e g 88 gl ey olad) B ) sduall BV I ) sais B AR B s : 31

-Fault: @ It is a fracture in earth’s crust that leads to sliding of rocks in a vertical or
horizontal direction on both sides of fracture.

1-fault with vertical displacement. 2-fault with horizontal displacement.
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G.R Earth shaking takes place at occurrence of earthquake

*Bec. When fault occurs, the energy is released in form of seismic waves which
spread through the crust.
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@ \/olcanic eruption: oSl 5,58

Due to movement of molten materials and trapped gases before and during their
coming out of earth’s surface
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Not all volcanic activities are accompanied by earthquakes.
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*Seismograph apparatus:

Used to record earthquake intensity & time of earthquake occurrence and it is
duration.
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*Seismic record: Itis a zigzag line produced by earthquake recording.

*Earthquake intensity: JI33 8.
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* Richter magnitude scale is used to measure the earthquake intensity & divided into
9 degrees:

1- Less than 3 Richter: felt by some animals only .k o) sall 4 j2
2- From 3 to 4 Richter: weak shakes felt by people. «wra

3- From 4 to 5 Richter: intermediate shakes may cause slight damages 4aél ) pal as
destruction of weak buildings. ddscall Sl juexs

4- From 5 to 7 Richter: strong shakes causes great 10Ses. 3 xS )yl o 4y 8 &l 38
5- More than 7 Richter: violent shakes 4&sis < 3a causes occurrence of catastrophes &) <
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*Dangers (harms) of earthquakes:

1-Great losses in spirits and buildings.

2-Roads blocking, Dams destroying & occurrence of great fires.

3-Extremely high waves in seas which destroy coastal cities 4dabull g3l | these waves
called tsunami waves.
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Tsunami waves: They are marine waves of extremely high caused by earthquakes
that take place in seas bottom.
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*Benefits of earthguakes: It is possible to know the structure of Earth’s inner layer &
studying their seismic wave's reflection.
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*Safety precautions g <idabis) from earthquakes:

At time of earthquake occurrence: JIH &igaa g

1-In building, sit under a hard table. saaie Ciai s slall

2-outdoors, you must go a wavy as far as from building. bl e 223
3-In car, you must remain inside. 3_twd) Jals a3

-After earthquake occurrence: JIHN &g sy

After earthquake occurrence, there are shakes called earthquake consequences from 12
to 24 hours.
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-Earthguake consequences:They are dangerous shakes that follow earthquake
occurrence and they relatively less in strength.

1-Before go out of building, cut out electricity, gas & water. b xSl alad
2-Don‘t enter buildings destroyed by earthquake. desgiall (Sl J 533 a2
3-Go to open places such as gardens or playground. 4 sida ¢Skl
4-Try to follow broadcast. s il Aalic
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Volcano

It is an opening in earth’s crust which permits the passage of molten materials (Lava)
and trapped gases.
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*Causes of volcano occurrence:

Presence of weak parts in earth’s crust, where molten magma contains gases under
high pressure.

* Parts of volcano:

1-Volcanic vent: It is an opening lies at top of volcano. (Sl 4a 5

2-Volcanic pipe or (neck): It is a cylindrical cavity that connects Earth’s interior with
surface & magma go up through. gl (2 Y1 Ghb dua g (Sl ghad sl - QIS B

3-Volcanic cone: It is body of a volcano & consists of solidified molten materials
accumulated around volcanic vent. G\S )l aus
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*Products of volcano: i s — diide ) sa -1 Gl e gz a8 G o) gl - S ) il 5

The materials ejected during volcanic eruption are:

1-fragmented materials: They are materials are different in size from big projectiles
8 _ymS cild 5384 to volcanic ashes (S S

2-Lave (lava flows): They are molten materials spread on volcanic sides

3-Volcanic gases: They are fused (mixed) gases such as water vapor and oxides of
carbon, nitrogen and sulphur.
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*Harms of volcanoes:

1-lava covers & destruct whole towns & villages.

2-The poisonous gases 4abw < 1€ & volcanic dusts 4 sl 43 &) spread and cover
Large areas.

3-Fire catches forests.
4-destroying of cultivated lands.
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*Benefits of volcanoes:

1-Used in producing electricity from thermal energy that is produced from volcanoes.
2-Increase the fertility of soil.

3-Increase area of land, by forming new islands in seas.

4-They produce volcanic rocks with great economic values.

*Safety precautions from volcanoes: ¢l¥) cdalia)

1-Neighbouring areas must be evacuated from people.c«tl ¢y 3 slaall (ghaliall £MA)
2-We must follow forecasting of wind direction to avoid poisonous gases.

Ay gal) 5yl daylia

*There are thousands of volcanoes but, only sixty-one of them active
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