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LESSON ONE
TYPES OF LEVERS
# Machines have a lot of work. = <l s 2y
# The levers are considered the most important simple machine that man

uses in his daily life. <dsssun 450 ol qassang 2 Bl c¥y) 2 o iy
eensnnsess 0l B S — dclpall — | paliall (s

Load Effiget

Reviitarse Arm

Fultrum
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The lever: isarigid bar that rotates around a fixed point called the fulerum

and is affected by force and resistance.

agiall g Sy G| g B FS - RN g o S0 AR e B 0 B s A
® They consist of a rigid bar (straight or curved), Aiais y Radies Lz s
® Effort force : exerted by person to equilibrate the resistance.

ped) ad el iy L A 5 4l 5 0
® Fulcrum There is a fixed point that the bar rotates on.
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2" clags Jevers the resistance is between the force of effort and the fulcrum.
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3" class lever: the effort force is between the fulorum and the resistance.

B - ASE  padl) Sl P Raglially G N jgns fy odeaSiall b apadi 58 0 S SO B gl adl g,

Effore

The sweet holder

Class |
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Class 2 "
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Class 3 Load
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 Exomples

The resistance=1 weight

The force=1 weight

Arm of the resistance=1 cm

The force x its airm=the resistance x its arm
| x arm of the force=1 x 2

Arm of the force=1 am

Determine by drawing the position where only one weight is placed for the
lever to gain its balance in the following figures, keeping in mind that the
distances between every two openings is 1 em:

The resistance=1 weight
The force=1 weight
Arm of the resistance=1 am
The force x its arm=the resistance x its arm
| x arm of the force=2 x 1
Arm of the force=4 em
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v What are the levers which conserve the effort:
1. First class levers:
= Arm of the force is shorter than the arm of the resistance, force is larger than resistance
does not conserve effort (has no mechanical benefif)
* Arm of the force is equal to the arm of the resistance , force = resistance does not conserve
effort (has no mechanical benefit)
= Arm of the force is longer than the arm of the resistance, force is smaller than resistance
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2.8econd class levers:
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Arm of the force is equal to the arm of the resistance , force = resistance does not conserve
effort (has no mechanical benefit)
Arm of the force is longer than the arm of the resistance, force is smaller than vesistance
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2.3econd class levers:

5 Fhie oot chadsilonite cumioi b it e s e e gl
omger Uhan the s of the vesistance and hus the fovoe ts smaller than the vesiatance
(has a mechanical benefit).
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3. Third class levers:
* Third class levers do not conserve the efforts since the arm of resistance is longer than
the arm of force, so the force is always bigger than resistance.

* &.R Some of the levers are important to man although they don't
conserve effort
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= Bec, They increasing distance and speed - avoid dangers - pick up very
small objects
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The sun is the main source of light on earth.
o) e g e gl phas A easd
venrns (ol Cn Vg L S plasall el psiid S — gkl y Sy 1 leae pii LS
At past: oil lamps, candles were used to get light.
Now torches, candles have disappeared from most countries to be
replaced by electric lamps.
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Lamps - candles - torches are artificial source of light
Sun - moon are natural source of light
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G.R The light bulbs are the most popular source of artificial light
Bec. A constant source of light. - Clear and bright. - Free from smoke. vapor,
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The electric lamp:

Is artificial tool which convert electric energy to light energy by
passing an electric current through it.

» The electric current:
It is a Flow of electrons (electric charges) through a conducting

material of electricity.
Pl S Aty Bl B g 51 g I S e 0 S D
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It glows and emits light when electric current pass through
Copper and lead wires

Function of copper and lead wires:

allow electric current to pass from base to tungsten filament

A (1R Cyn g S ) iy~ ol g el 0 GASLe

B) Glass bulb:
Function of glass bulb:
It prevent air to protect filament from burning
)5 G SOkl Adasd 10 Jha sy le 31 BUYI
Glass bulb filled with inert argon gas

Function of argon gas:
-Inert gas protects filament from burning - increase lifetime of filament
o0 Aty (1) ) e il Aland o JaAJS g V1 kg 0 ghae la I BUGYS

€) Lamp base:
Function of lamp base:

-To connect lamp with electric circuit - make lamp upright
o 0 5 ) Rl s g gy o 8

There are two types of bases of light bulbs
a) Spiral base that has a piece of lead to connect lamp with electric circuit.
b) Two sides nail base has two pieces of lead to connect lamp with electric

circuit,
Colabel faesall y (polan ) (e anly Aadd gy T g g0 5 D (o (A8 g e

Two piﬂﬂ‘{@ A piece ol m

of lead tor lead tos 2
connection conneclion

13




(2)Fluorescent lamp

* Known as neon lamps but the inert gas neon is not used in.

o pEidl g Gpa ) S G- Spdll B G e Y A Gl A el
» Uses of Fluorescent lamp

« at homes - shops - offices - metro decorating& commercial stores.
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A filameni
wrid of
lungsten

** Components of fluorescent lamp:
It consists of 3 main parts
Glass tube

2 filaments of tungsten ,
Poi connectio ‘é

A) Glass tube: -contains inert argon gas and little of mercury.

-its inner tube is covered with phosphoric material.
g g hed Blag e RIS a1 0n B ke RS — QOIS gp W1 B gy Rl ) Ay
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B)Two tungsten filaments: at the tips of the lamp from inside.
SR e 8 e Sl e S Y
C) Points of connection: two points of connection on each tip

Function of Points of connection: +to connect lamp with electricity.
Bl oy Al e i e g s
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The electric circuit: closed and continuous path by which electric

current pass making a complete cycle.

e pad = Aty et o Ay gl B il 0y
The simple electric circuit: consists of battery - lamp - electric wires.

et o b JE g g et A b ) 15 ) i S A g

G.R To pass the electric current in the circuit the circuit must be closed.

To allow electric current to pass in continuous path
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In series In parallel

oA e e = G S gl 5 G 35 A — g S0 Shpal] St 55
- Sy plde - salydad o — g AN Gy Banly Al Jua gl A B el Yy
Pl o JE Sbaalll 220 Gy 2 = LAD Claalll J6 = daal ) e aiie
~ Connecting in series:
® Each bulb is connected one after another
® There is only one route (one way) for electric current to pass.
® When one lamp burn, all lamps turn off
® Current intensity decreases by increase lamp numbers
@ ol gl B Jua s )l B el W
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~ Connecting in parallel:
» Electric bulbs are connected in branching routes.
» There is more than one route for electric current to pass.

* When one lamp burn, all lamps keep light (not affected)
« Current intensity remains constant by increase lamp numbers
o e bty 3l 2o Ahe Slaalll A0 Y — 51 8 et AN b il
» Lamps at home are connected in a parallel way.
Bec. When one lamp turn off all lamps keep light.

16

r,
=.




1. Cook food and preserve it in cold,

LESSON TWO

Dangers of electricity and how to deal with it

® sy st el
] aaall § SN JAts o J all Balain) — AOE Y Bada y frgall 1 ply g1 plaiiel
The importance - uses of electricity.

2. Lighting houses.
3. Operate machines (T.V - radio ) & factories.

e a7 o

Conductors of electricity

Insulators of electricity

Materials that allow the Mow of

Materials that don't allow the

electricity through. fMlow of electricity through.
A goaly el bt rand S ga W gl ol il el Yl pa
Exampl Metals (iron - gold - copper - Non- metals (plastic, rubber,
aluminum ) wood, glass - clothes)

pasia gy el y dpsad) — A
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Dangers of electricity
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The 1 ¢ iniuri iting f . f glectricit
Pl gt (A Wl (6 Aalll Ll - ply ) el
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Direct Injuries ] { Indirect Injuries ]

I 1\ ‘
HectricFires  Electricshock ~ Hlectric Bums lke injures caused by fulling

from top of a ladder due to

electric shock.
SR e A B Al Al sy e el

1-Electric Fires:
They are fires result from increase temperature of electric machines.

SN = il Al — el S ol AL 3 e g ) — gl ey A Al
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The reasons of electric fires: -

* Placing on electric machine that generates heat close to some flammable materials
like furniture, curtains, rugs and clothes.

* Increasing the electric load by operating more than one machine using one socket.
* Not disconnecting the electric current from the electric machines after use

sty AR el SR el e 0 G 10 el S Y L ) B — el RS Al Wl )

Regular fires Fires by electricity

Put off by water Can't put off by water
Bec. Water is good electric conductor,
So it will increase the fire
- It put off by using sand

18
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2-The electric shock:
» It is result of electric current passing through the human body.
o gl D gy il s e g Ay gl sl

» The harms of electric shock depend on
The strength and the time taken of electric current to pass through the human body

DU PP f PV RVL QLU B VL L Y. e St UL [ B WL PR [P

The reasons of the electric shock
1-A body touch wire with electric current on ground
2- You touch two wires conducting electricity.

3- A body touches wire with electric current on iron chair

3-Electric burns :
They are burns that resulting from electricity and causes the damage

of body tissues
0 Gt Al s i ey g S LA O RS B A Al 3 a0
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The reasons of electric burns:
1- Electric shock
2- Touch electric fires or spark
3- Touch machine that generate heat ( iron - heater )

19
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v Precautions in dealing with electricity:
* Do not place several connections in the same socket.
® Do not play with the electric conneclions.
® Do nol leave the wires naked and nol insulatad.
® Do not insert a metal object in the socket as mail
® Place a picee of plastic in the socket to avoid dectric shock
* Do not touch the electric source with a wet hand.
® Do not leave an electric machine or heater comnected with the dectrizal after use.
* Do not try to fix or dean dectric machine while conmectad with the electric qurrent.
® Do not place the flammable materials (curtains, furmiture, clothes, covers, rugy, paper) near the electric machines
that emit heat (the iron, the deciric heater, the lamp, the heater).
® Do not place the dectric wires extending on the ground so no one brips on them while walking.

o i bl Sl S Y LT A D L as Al Y LY Pl el £ B g e AW Y
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ESSON ONE
THE SOLAR ECLIPSE

li Dl o gt 5 AU

+« The moon rotates around the Earth in oval orbit. The Earth revolves
with the moon in oval orbit around the Sun

o gy e b el g )5 iy D

*» G.R The size of moon differ from time to time on Earth
B, it revolves in oval orbit
v gy e ey Y = G Jga 400 B8 AN Sl D iy el paa
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¢ The shadow is a dark area that light doesn't reach it.
o o gt Juay ¥ AN Aalliad) Al ga S

¢ Shadow is formed when a dark body is put in front of a source of light.
o (o) el ieas plal [ padll) pas pesn d gy Lo JRI Gy
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Types of shadow

The shadow = umbra

The dark inner shadow in which total solar eclipse appears.
NPT RETE PRTIFS JOPOREU R ITEIPS RN

The semi-shadow = penumbra

The faint outer shadow in which partial solar eclipse appears.
o el o et g Sy AN M) Ciaall g geid) Alale A JED 4l

* The cone-shadow = antumbra

The dark area formed when dark object become nearer to light source

in which annular solar eclipse appears. S —
o Al et Y Sty e ot () il el S e (S5 A0 Al Adnlal g S o g e

« The moon casts its shadow on the Earth hiding the sunlight from a
part of the Earth.

o m N Ga e R peaddl g g aplAY el U5 a8 el i put b )
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The Solar eclipse

It is astronomical phenomena occurs when the Earth, Moon& the Sunare

nearly on one straight line with the moon in the middle.
wdeliall A pallly sty pilca Bk B eailly pallly V1 gy So Sutad A0 B ALE A Geadd) gt B A

Solar eclipse last for 7 minutes and 40 seconds
! Al b g o Y B il et il pud B ALl

&.R The type of solar eclipse differs due to the movement of the Moon
in front of the Sun

B. it depends on the part of sun that the moon hide.
) g (o gl Ay g3 g Sl e dialy el B g O — el A8 oy el S F

Sun Total solar eclipse Earth

annular eclipse |
partal eclipse

] = ) = S gl ) st Ot T O e e

Solar eclipse occurs in the new moon phase at the beginning of lunar

manth when the moon lies between the earth and the sun.
ARy i 1 o el g ) el Aty el 5E Laile eadd] i peall iday
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v Types of solar eclipse

' Total solar eclipse | Partial solar eclipse | Annular solar eclipse
| It is formed in the It is formed in the Itis formed in the

i
!
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l
t
l
!
i
:
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| shadow-umbra- area |semi shaded cone shadow - antumbra
of the moon (penumbra) of the of the moon
maon
We can't see the sun The sun appears as a
completely We can see a part of | lighting ring
*’E“‘:'“ oot ";-"_‘”;E;"':‘ the sun.
g ik A 2 AR L5 T4 is formed when the

-Il & 1 . -q.lJi
S B moon in higher orbit

 from the Earth

The cone shadow doesn't

reach the Earth
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Safety precautions on observing the solar eclipse:

1-Doctors warn of direct observation of the sun as its rays harm
the eyes and can leads to blindness. As these rays can harm the
retina of the eyes.
oAl Ay 0 Y = Sipal) panll Al A 8 e o gull] N (e sl S
2-You have to wear special glasses used to observe the solar eclipse.
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e outer solar cor emi ul as:

Ultraviolet rays and infra-red
T T o e

& R.F: Although the glow of the sun in the solar eclipse is weak, the
doctors warn not to focus looking directly at the sun.
Bec. It emits harmful rays (ultraviolet and infra-red rays) make
blindness and harm eye retina.

G.R The phenomena of solar and lunar eclipse can be predicted.

Bec. the Earth and the moon rotate in fixed orbits.

i g St o B )y Y1 O = e Sy g g gl ) gl S
Ancient people from the Babylon age managed to predict eclipses
two years before occurrence

O g b gl) g1 gl g kg iy el
Solar eclipse: occurs every 21 years and 5 months.
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We have known that solar eclipse occurs when the sun, earth & moon are on one
straight line whereas the moon is in the middle. In this lesson we will study another
type of eclipses that known as Lunar Ecljpse.

lnull_uén
Partial eclips “"Pl

Earth's
arlsil

-
| "
I

._.-"" I 3
Moorn's orbil \
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Lunar Eclipse:

It is a phenomenon occurs in the middle of lunar month when the sun,

earth & moon are all on one straight line whereas the earth is in the
middle.
helilal) A i 1 G = ]y i 0y el Oy =yl = g gl el i b Saiad palll e

Lunar eclipse can be seen in the middle of lunar month
The moon phase is full moon s s s

daly adias lai £ pablly (i Ny el g8y gl B0 O = g gl et chaaile B Y1 gl LSS Y
@.R_Lunar eclipse can be seen only in the middle of lunar month

B. at this time moon Earth and sun in one straight line with Earth in middle

) gkl bl ) (38 = Gt Al a g 5l ek g
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Lunar eclipse last for an hour or two
The moon color is red

) iy pad 0l E S Lpestatial i V1 il W g paad) Geadl] Al O pant ) () ey 120
G.R The color of the moon tends to be red.
Due to the red rays of sun cannot absorbed by Earth and refracted on moon

) A G ] g Siay
Lunar eclipse occurs two eclipses per year

A il g gl J gy a0 U A D S gl — el e g
GR: Occurrence of lunar eclipse.

Because the moon enters the Earth's shadow which hides the sunlight
from the moon.

T PP ST PRS- PR I VTN R L PO
v How does lunar eclipse occur?

When the Earth comes between the moon and the sun, while they are all on one straight line,
the shadow of the Earth falls on the moon and hides the sunlight from it

27
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“+ Types of lunar eclipse

1. Total lunar eclipse: -

« It occurs when the whole moon enters shadow -umbra- area of Earth.
» The color of the moon tends to be red.

2. Partial lunar eclipse:

» It occurs when a part of the moon enters the shadow
- umbra area of the Earth.

3. Semi-shaded (penumbral)lunar eclipse:
» It occurs when the moon enters the semi-shaded - penumbra area of
the earth
« The moonlight turns to be faint without being eclipsed.
ke ) Gty — - e 0p8 il 44
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G.R There is no annular lunar eclipse.

Because the earth has a great size

Occurs when the moon comes
between the Earth and the sun
on one straight line

relative to that of the moon.

0 Sl ) sl g i S LI LS G — ol aaa o 01 heatllll B g G Y1 e Y - s gk da g Y

Occurs when the Earth comes
belween the moon and Lhe sun
on one straight line

It can be seen only at certain
places on Earth in the morning

It can be seen from any place on
Earth at night

Causes serious harms to the
eyes

Doesn't cause any harms to the
eyes.

Requires precautions,
warnings or special devices to
look at it

Doesn’t require precautions,
warnings or special devices to
look at it

It's duration not exceed 7
minutes and few minutes

It's duration may last for 2 hours
or more
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Lesson Three: Observing the space s uws

> Space monitoring in ancient ages: - el pm Jelald i) oY
Babylonians: discovered that the moon returns back to the same point
where the lunar or solar eclipses occurred after 18 years and 11 days.

P VY 3 VA U5 gl g AhE ] dgaay g el ) SIS B plale

1- Arab scientists: established astronomical observatories on high
places like mountains and minarets G.R

To monitor the movement of planets and stars.
230 ! 580 45 50 A STl Jlaad) B Al 2l e | gy ol piadaldi
They made equipment Why to monitor sun, moon and planets
w155y bl (puact) A8 Al ! 12k 36t 3401 | i

The invention of telescope g

2- Al-Hassan Ibn El-Haitham: proved that vision occurs due to the
amount of light reflected or emitted from objects on the eye.
gl Cph g el e g e el G A et Ay O S 1 gl (el
il gy b el pany S B oS gl Gy Sl 4 BT b g 0

Based on this theory:-
Inventing a device that collect light is called telescope

The telescope: is a device that is used to see distant stars - space.
¢ ehalll = b ppadll Ay pakiey g 1 aprpetl
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astronomical telescope il o il paiiy faad duldsil slatf) 4y 0y
astronomical telescope gibl JBis Jy g pldly oJud

“* Moons, stars and planets called celestial bodies s iw

% Idea of working telescope:-
Is a device that collects light from stars or planets.
Al sl Jym 0 gl gy T 3 gl Jus i Si @
® 3- The scientist Galileo
Is the first one who made an astronomical telescope in 1609 that

depend on magnified photos by using lenses.
Silesml plabiecdy jpeadl py Auadl o gkl bR 2 b gl gl

Galileo The first one who managed to see the mountains of the moon

through a telescope.
el A el B Ay e S8 e ) b gl plad

Galileo used lenses to collect light in his telescope.

There are two types of telescopes
1- Telescopes: used to see far objects on Earth surface
1- Astronomical telescopes:

Used to see celestial bodies in space as stars, planets and moons
telescope wptadd pii, foad s 1 sl dyy
astronomical telescope Aald St ki faad) Lzl g iy ly

G.R In the past man concerned with observing stars and planets

To find reasons for astronomical phenomena
(g y gl ) Aphald ) gAY (o 2y A1 — WAl ECLA e e A} bl b

G.R 1In the past man put telescopes on top of mountains - minarets
To observe outer space through clear vision
Ay ey S G stald Bl J = Gl Jipd pal gk Sy g SOV png
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Galileo's telescope use lenses to collect light

The Modern Telescope:

Scientists use mirrors instead of lenses to collect light and

electromagnetic waves
shdadll fn A1 Sl pad p g gl e J estad) o gkl il G Y ) | et gl

Types of telescope differ according fo type of rays receive as

Visual light rays, infra-red rays or ultra violet rays.
Al gk = 0 pandl Sl | ad) ¢ piad dacdt s el O eS| 2D dat AL LS gl B gl

» The observatories: - 4uliadll 1zl sl

Places where astronomers work and where telescopes are kept.
g el g pda gy — pldall) — D e by e Joad R G Al sl
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» In order to obtain a clear vision for space man put space

» The observatories have dome shape ceilings to be opened at night E
observatories on satellites and space station E
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 Observing space outside the earth:-
Man has recently placed telescopes revolving around the Earth in space
phdad Al p - ) i (S e s g p - pldalll B Al gD s i il e
YAl psiiy 2 1% Alzk e

1. Hubble telescope: the most famous space telescope
* Revolves around the Earth in orbil of 600 km higher than the surface of the sea.
® This telescope was launched in a space shultle in 1990

® |is length reaches 16 melers.
¢ Hubble telescope

1

|Jnrnl: web telescope will replace Hubble telescope Jis Jas Jasm iy para gt

Satellites are fixed windows at space sl Jatiii 4 detal iy

Satellites are flying astronomical observatories provided with cameras

and telescopes that study stars and galaxies outside the earth.
Syl g p g0l A 32 2y gl ) pealS s 2 Aibaled sl a A Apliall

2. Sputnik satellite:

e It is the first satellite that lunched in an orbit around the Earth.

« It had been lunched in 1957,
o e AR Ll y e V1 e g Jhee ) el i AAE
Function of satellite:

It sends photos about the earth and the outer space.

! Using mirrors to collect light and electromagnetic waves
%
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Galaxies: -

1. They are groups of millions of stars forming beams of light in the
middle of the space.

2. Galaxies have different shapes.

o ol B e V1) Al Ao gl a1 G
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Milky Way galaxy: -

= [t has a spiral shape and four arms.

« [t contains more than two hundred billion stars

» [tincludes our solar system galaxy to which we live

» Solar system:-

The solar system on one of the Milky Way's galaxy arms.
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< Types of planets:-
a- Small rock planets:
This group includes (Mercury - Venus - Earth - Mars).
b- Huge gaseous planets:
This group includes (Jupiter - Saturn - Uranus -Neptune).
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