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Question: What is the origin of the term "electricity” and what is the relationship
between it, “electron,” and amber?

Answer:

The origin of the term “electricity" comes from the word “electron,” which was the name
given to "amber" in Greek. The relationship lies in the fact that amber was one of the
first materials observed to possess the property of attracting light objects af'ter being
rubbed, a phenomenon that ultimately led to the understanding and naming of what
we now know as electricity.

SULorAJlg "Ug iyl (g Laiy d8) =l Log "cLpdAll" duowsi Jual g Lo 1§l

;Ao

roawyl Cuils Ll (ELECTRON) "yopis)l" ols J a9y "cUpdall” droui Jual

Ul ob Yoi dsilell duiligy]l uo (AMBER) "Ulopasil" $alo ole dlhny 53l
a0l pluall wia ole UL Lagle hiagd Wil algall Wel o ULA Yloprall




Ll owlssI

97
O2paaia 0 2240133
VIl adpei Lo Quouriq odd JI Q.ILn\.lJIU.ouaI vidl 6)aUAIl Hdg la)l asy

2Ly Ay

Question: Who are the two scientists mentioned in the text and what were their
discoveries related to electricity?

Answey:
The two scientists mentioned in the text are:

1. Aristo Talius: A Greek scientist who found in 600 BC that electrical material
attracts small particles Csuch as small pieces of paper, pieces of hay) when it is
rubbed with a piece of woolen cloth.

2. William Gilbert: A British scientist who found in 1600 that there are many
dif ferent materials with this property of attracting small materials when rubbed
by a piece of woolen cloth. He named this phenomenon “electricity.”
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tlectrostatics: Everyday Observations

Electrostatics is the study of stationary electric charges. We encounter its effects
frequently in our daily lives without always realizing it. Here are some common
observations:

. Attraction by Rubbed Objects:

o If you rub a plastic comb through dru, grease-free hair, the comb can
attract small pieces of paper. This happens because the comb becomes
electrostatically charged.

o Similarly, a balloon rubbed with a woollen cloth will also become
electrostatically charged. This charged balloon can then attract small pieces
of paper or even make a person's dry hair stand up and be attracted to it.

. Sticking to Surfaces:

o A charged balloon can stick to a wall for several hours, especially if the air
is dry. This is because the charges on the balloon are attracted to the
charges in the wall. In humid conditions, the moisture in the air helps
discharge the balloon more quickly, so it won't stick for long.

. Static Shock:

o Walking on a woollen carpet can cause youyr feet to rub against it, making
your body become electrostatically charged. When you then touch a metal
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object, like a doorknob, you might feel a small electric shock as these
accumulated charges quickly discharge from your body.

o A similar phenomenon occurs when you get out of a car. If you touch the
car's metal body, you might feel a slight shock. You might even see a small
electric spark if you touch the metal with a key. This is due to the static
electricity built up on your body or the car.

. Attraction of Water:

o Rubbing a comb or plastic vod with your hair or wool can make it
electrostatically charged. If you then bring this charged object near a thin
stream of dripping water from a tap, you'll notice the water stream
bends and is attracted towards the comb.

« Children on Plastic Slides:

o Plastic slides in parks often demonstrate electrostatics. As children slide
down, the friction between their clothes and the slide's surface causes their
bodies to become charged with static electricity. If a child then touches a
metal part of the playground, they might experience a slight electric shock
as these accumulated charges discharge.
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ST\ The electrostatic with very high intensity can be

as a lightning. This can be very dangerous and can
Kill if it hits someone. thunderbolt can also cause forests to burn
when discharged on to trees.
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ELECTRICAL DISCHARGE: Is the loss of body charge.
o]l A lads uuad ol rasll &pQidl
ELECTRIC CHARGE the matter is made up of atoms.
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Atoms: It is well known that material consists of small particles Atoms contain

~Electrons with a negative charge (e-) which rotates with a very high speed
around the nucleus

6lgiJl Jga Ian dyle €puuy joai (-€) dinuil Al Cligpisll -

-The nucleus which contains proton positively charge (p+) and neutrons (n)
which are free of chargeCneutral.
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-The Number of electrons = Number of protons which are free

of charge (neutral).
(Wlgigu aae = Wligrisalyl aac) WiLpas Walsio JgAli algoll Wija pdaso Ul JAAS

TYPEOF ELECTRICAL CHARGES
'u' = ' 'I um-

(Positive Charge +) If the number of electrons of an atom decreases as a result of
releasing some of them to the outside of the body, then the atom transfers to a positive
ion the body become positively charged Cq).

dac ub Uadi aal) LA J5do 399y Jisl gl Pgpiall a5l Salodl Qi (F)dinuill
sl U479 Lago Lol 631 aunis (munall La Ll Laio UAR) LI9LD Lipu Ciligrislyl
(*q) Qg0 Ainuiyy Ligaulio

(Negative Charge) if the body gain electrons from some other bodies their atoms
convert to negative ions, then the body will be negatively charged (-q).
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(-q)

If the number of electrons(e-) of an atom = the number of protons (p+) of an atom=> neutral.

If the number of electrons(e-) of an atom > protons(p") —=> gaining electrons,
hegative ion

If the number of electrons(e-) of an
If electrons(e-) = protons (p+) atom < protons (p*)=>losing electrons,

neutral charge ) positive ion

If electrons(e-) > protons(p+) o (act
- negative charge SAIHNG, BIECLIONS

If electrons(e-) < protons (p+) .
+positive charge ~ losing electrons

Electric charge is not created by these processes; it is just transferred from one object to

another. The law of conservation of charge is one of the fundamental laws of physics; no

exceptions to it have ever been found.
Je il o2 o ebinall denld) il gall ol A adl dais BB Ay y3T ) o3 e Jadd glits o Sliboall 0dd IS (o L3Sl dintd) (2955 @l Y
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' Conservation of Charge

The net charge of a closed system never changes.

450, ¢S L) Jaa
Ml s Y 3lie plas Lt 3Lo
The protons and neutrons are called nucleons because they are found in the nucleus.
Bl § g’ g SUsaalls ©lig Tsailly Cbgignl (e
The neutron is electrically neutral (thus the name neutron). The charges on the proton and
the electron are of equal magnitude but of opposite sign
FuSlae 85| L) oS Bl § Dglunie 09ASIY19 g9 Al e bzl (09,358 el 03 (a9) LSS ylove 019,394
If the number of electrons and protons is not equal, then the atom is called an ion and has a
nonzero net charge .

Ao pb ddlo G gy Bgal Lo )01 0P8 glue & SUg3g g g AIY s O 13)
If the ion has more electrons than protons, its net charge is negative; if the ion has fewer
electrons than protons, its net charge is positive.
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The following information is important to know:
AUl Ologleoll Wb L= Ul rodioll (Lo

The charge of protons inside the nucleus of an atom is positive, and it is equal to the
electron.

g iaJVl dinii yolu L jladoq dungo Wiiaui 63l 6lgi JAla culigiqul

The charge of an electron of an atom is regarded as the smallest unit of charge
Celementary charge).

Where do charges come from?
Caaa il c,r‘t @‘ O
When a balloon rubs a piece of wool...
8 gaall (e dndagy o gl Sl Laaie
: electrons are pulled from the wool to
the balloon.
O (A geall o S5 SISV Caas
The balloon has more electrons than usual.
Minall ja fS1 Qg €I e S Il (g iy
The balloon: — charged, 4ia&ll lls ¢ Ul
The wool: +charged 4 s 4iiad i gall

(gl dinad ) wlinuinl) yulid 629 punil a=i Ygigul ol Ygyislyl diaub Yl

The charge of a body is equal to the multiple of an electron charge and the number of
electrons.

UoiaIVI dinud jladio) daran Gldclio $olusi Jgadilo rouws i diadd Y
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The charge of an electron is equal to (16x10-" Coulomb).

(16x107" Coulomb). \sqlusi YgyisIvl dinib

Coulomb is the unit measurement of electron charges.
AL AN Oliadll s 6259 L roglgall Ylg
One coulomb is equivalent to the total charge of 6.25x10® electron.

6.25x10"® aaac wiligrialVl (o Guos @isub Jalsy Coulomb 1 aalgll oglgall
electron

Coulomb is a large unit. It is commonly used part are:
o Jlo=iwll d=5Uill Ll jalg 6 s 6209 roglgAllg
Micro coulomb 1 rogJea gp4ulodipiC= 1075C

Nano coulomb 11 roglg4a gilidinC= 10-°C

Elementary Charge

The magnitude of charge on the proton and electron is the same. That amount of charge is
called the elementary charge (symbol e).

In terms of the Sl unit of charge, the coulomb (C), the value of e is

e=1.602X10¢

2309801 cliogll J 9l pllatll § ol By a0 (@ 30)1) AII it it (yo 5l all 10D (o et 92 39 ASIYNg 059 1 e Lind)
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=6.25 X 1018 electron

Rubber rub with cloth, wool, fur or hair
(-iw) Quny UL dauiio daliholl Elay p=ii adgun

Glass rub with silk or cotton

(*dung.0) Qe 2l PJU Elay iyl
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Attracting and repelling forces between the electric charges

UiJlg ualaill $90

Activity-1: like charges repel each other and unlike charges attract each other

LA =) So Walalii daliagll wliaginllg LA ) So polidi Aauliricll Ciliagill

Like charges repel each other

Opposite charges attract each other

Tools of Activity: nuiiicigal

Two identical rods of solid vubber alaoll o Yliloio lslw

Two identical rods of glass,ela Pl (o YMiloio Ylslw

Two pieces of cloth, one wool or one fur and the other one silk, Strings of cotton or

silk Changers). asuayy gadll gl pall (Lo $13V1g 9181 gl Weuall (Lo Lodaal Uilod)l (o Urizlas
Joj=o bud Ll

First Hang the two rubber rods horizontally by two strings using the holders so that

the two rods are close to each other. Silk

Rub each of the rods individually with the F *jfi}' b

wool. Each of them will be negatively charged. wf

Leave the two rods hanging freely. We see that — EE:‘:PMW -

of same sign of opposite sign

they repel.




The similar charges repel each other.

Second

Hang the two glass rods horizontally and get them close to each other.

Rub each one individually with the silk Each one will be positively charged.
Leave rods hanging freely. See that they repel each other.

Similar charges repel each other.

Third

Hang a rod of glass and a rod of rubber horizontally and close to each other.
Rub the glass rod with silk. it will get a positive charge. We rub the rubber rod
with wool. it will get a negative charge. Leave the two rods hanging freely, we
see that they attract each other.

Different charges attract each other.

v
A

Attract

Ll ) &o walaii aaliagl liadmll Ul laua sy So polidi Aayliviell Cliagill Ol

Different electrical charges attract each other

Similar electrical charges repel Crepulsion) each other.

CHECKPOINT

A glass rod and piece of silk are both electrically neutral. Then the rod is rubbed with the silk.
If 4.0 x 10° electrons are transferred from the glass to the silk and no ions are transferred,

what are the net charges of both objects?
Lo tCJL't_g:;ln Jas PN raljxjsdl Jl Cl::-JJi e CJU_QJZSJL 4.0 x 10° Jas o 131 .J:a_',:rJl & Bladl el 1@3 | L_i‘tb).gs‘_].:h.h M}EJ:!J:Jl oo daladg gb-_; Bl
§ | IS Adliall Olndl (2
¢ A common shorthand is to say "a charge" instead of saying "a particle with charge"?
il @ ?_._...._._?»" Jod o Yo "dise " Jod g0 &‘nL&Jb\L,aJé-}H
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CHARGING METHODS
There are three ways of tharging bodies with electrostatics, which are the following:

ro A Lludl 5L A S ol Vil gl (G§ila O angi SUpa sy Salodl aun

charging by Rubbing(1) vlaJl sy (il (1)

charging by contact (2) ywloil ady iy (auin)l (2)
charging by induction (3) ¢uaJl ady g Yol (3)

charging by
l
Rubbing contact induction
Sllal) oaladl) ) Gaal)
| R L

(D Charging by Rubbing: When a balloon is massaged by a piece of wool, there will be
positive charges on the wool (as it loses some of its electrons) At the same time the
balloon will be negatively charged Cas it gains some electrons).

+*@uag0 diaib AW Wl Lo iy Ugu Caalda 1Al :eladl adyping (ogili(1)
—AJlw diaud pa A Loiy (LaXiligpisll (o LAy Ldada) datii) wounll A=hhd yle
(WUgisJyl el Ly AY dayil) YWl ule
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(2) charging by contact: Hang the balls of balm marrow with two insulated strings
from the same point. Charge one of the balls by touching it with an already shocked
glass rod with silk. Leave this Ball to touch the other ball which is not charged. You will

see that the balls repel each other. This shows that the second ball which was not
charged has now gained some of the charges of the first ball by coming into contact.

6alo Uo Uty dalwgy Yyl ELAT o LA @le :uwloil Adypng gauili(2
.6anlq Al Uog Wjle

Ll owlssI

igauiloll 61401 ¢yl it o Giatiy OLipall laai (auin odo (riigauite pie (U rall
W2 lodvAa =y e Uipall aleisl CUA asy Aol Ggauiio pié AVl 6141 yuollil
A aaill gyl Lodd OLipall gl ole

(a)

(3)charging by induction

When a negatively charged rod of rubber is approached (negatively charged as a result
of stroking by woolD.

If the rod is close to the metal ball surface which is neutrally charged and isolated,
then the negative charge of the rod in terms of the electrons, some of them will escape
from the surface of the ball and push it towards the far side of the rod. This is known
as a free electron, as a result of a shortage in the number of electrons in the near
side of the rod, a positive charge will appear. This is known as a bounded charge.

Caall ddyping (ouindi(3)

Walxio Auia=o 634 adaw ko ulw diadiny (ygauiioll hilaoll (o Ylw vy pdi aic @
adaaw Wligriall (o ldua ey 16U weaw Gulul Gl disab (ls |, Ugjso g Giaxivll
uadill Gadiiq, (6 gl Afielih Cilingh) Hludl (e 6 arsul Aaall OJl Lds o’ g 64l
ungo Ginul Lausd palhi, Gludl o Gl danll Glgisil aac b Jualall
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Connect a metal ball to the earth by linking its surface by a wire ending at the earth,
or by touching its surface by your fingers. keep the charged rod close to the ball. We
observe that the free electrons have lost to the earth.

ol) UAJUL Jouneo ¢l @upha Ue UdlL 63801 Juasl ddalingl elisuiul wpui
. 6318J1 (o w36 bhilaodl §lw by So (Al Sl laahaw Aunolloy

Disconnect the ball connection to the earth (remove your fingers from the ball) and
keeping the rod close to the ball. We see the bounded electrons remain at their location.

&y anj 6)58) ddaw Yo Qs Yl cldy So (al &l &o)) UAUL JUaiVl Snadj
Barbell il

Move the rod away from the ball. You will find the bounded charges (which are the
positive charges opposing the charges of the rod) distributed evenly on the external
surface of the ball To conclude whether charges exist on a body or not, use an

electroscope.
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Observe: a bounded charge has carrying opposing the charges of the rod near of ball,
as free electron has carried same the charges of the rod a way of ball.

Uo tapdJl Ylul &inund a8Jlae 6] Joai Wlinub L 6aufiol Wlinuill :auisl
63501 o Wyl Glul @inui) daylilie Wlinub i Ayl indl Olisaill Loiy 6 351

a bounded charge Free charge

different to the effective rod charge

Similar to the effective rod charge

attracted to effective rod

repulsion with effective rod

They appear on the near side of the rod

They appear on the far side of the rod

62180l Cliagill (A8ulindl) 6 paJl Aol

6 156.0J1 Yluwl Ainuiy) Aeilag 64id.0J1 Ylu)l Aiaii) Aauliio
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ELECTROLCOPE Gsupasiwuian
Used in electric experiments for the following purposes:

:ldlio Yalk£Y dislul A5U A U)lai b Jo=iuy jlan

rodlp Al WL oAk (oo
-A rod made of metals
Ua=oll o Aegino Yw-
-A metal disk Cor metal ball) linked to the upper part of the rod.
Yl solsll b pall Jaly (Griaso 815 ol) pdaso Uass-

-Tow thin leaves (or strips) of gold or aluminum joined to the lower part of the vod
Cor one thin leaf of gold or aluminum joined at the lower side of the rod). these are
fixed to the middle axis at end of the rod so that the leaves may be free to move,
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-A box made of glass or metal or wood with a glass window.

Ayalaj 536U 93 wuii Al gl Yasoll gl Lol o §9ain-
~A lid made of cork or rubber at the upper part of the box to separate the vod and the
two leaves from the box.

Ue Uetis jodlg @l Jj=J @oainll Qo $eldl cjall Lo blnagll ol ULlodl o alaw-—
A99ainll

(1) To detect an electrical charge on any surface

MMU&@Q}QSMJQQQLM| y

A

(2) to determine the kind of electrical charge on any charged body.
Osadiall puunll Ll a8l oSl Ll goi d8550)

DO YOU KNOW!

J=‘When a charged conductor is connected to the earth with a metal wire. it is known as grounded.

then its charges will be neutralised as the earth is a large stone to exhaust the electrical charges which move
easily to and from the earth.

' ol Ja
Jal=ii Gliagill Ul .Udj§olu wopoll piaso llw dlawlgs Ua UL Ugadilo Juago J4ngi rody Loa-i-cé—"'
aylg Ao JEiii Gl Cilinuirl) p Sl Eagliuwoll Ua )Vl Ues Ly

)r Application of grounding: fuel trucks

agogll Cililja : yagll ole Gk

Due to the similarity between Newton's law of gravity and Coulomb's law, a friend proposes this hypothesis:
Perhaps there is no gravitational interaction at all. Instead. What we call gravity might be electric forces acting between
objects that are almost, but not quite, electrically neutral. Think up as many counterarguments as you can.
01530l 030 cldanil ani @yidy  oglga Ugilbg tpalal) (Kigs Ugils U ayliril) I3 baj
Ut ol Guilipdls (598 Uedy ad dualall Ao Lo Ui ua Wb GV Lle duala Joldi angy V Lay)
daliaoll dnall (o USo0 aas BAT b 185 .LAS Sadlas . Lolod Luy (AJg Ly i Jgai roluual

While the mathematical form of the two laws can be misleading, the fundamental differences in their nature Cattractive
vs. attractive/repulsived, strength, dependence on dif ferent properties (mass vs. charge, and how they interact with matter
and spacetime firmly establish gravity and electromagnetism as distinct fundamental forces of nature.

the gravitational force on the Earth due to the Sun does not stop when the Moon passes between the two

OV O ol pod Loaic yuetindl vy ya jil ole duslall 690 WAbgii Y




ELECTROSCOPE
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? Uity piny OSU RS WULLAJI (o
T There are two ways of charging an electroscope: I
Adypny (2) (Jragil) ywloil Qb M o
) RS SRV

(D charging by contact (2) charging by induction

DCharging by contact: When the charged comb stroked the electroscope’s disc which
was heutral. The leaves of the electroscope separate due to the replying force between
them. This is because the leaves gained similar charges.

Ua89 (dinul agaq U wuiiall) $ludl O Ywlod Jguna adc suwloill @dsph (1)
Lib)e Ui ol 695 Jealh Ly WLl lisyg 2yl LWLyl Jalsio wlinh
Jaz wlitall Uis g Jilii rod 13] Lol eilinuivl (o Quu i Egill (s ol wluial aolirall
Gl ple dindi $l 2929 Pac Lle

. the electroscope which is charge by contacting (touching) will have
) its leaves separate from each other. This is because they gain
similar charges to the charge of the touching body.

ww Ju U.lJLoJJU Ugauitodl puuall ole LAl diaaill Egi Aol :pAAT
Lid)9 2lpail abajl Yoy it disaig Jygauiio WA ya g At diauiy Aigauilo
Lo Ul wuirall Lisjq @kl Jayg Aiauill yudi Lod) wlinhllg Glull Yl wuirall

2)Charging by induction: the electroscope which is charge by induction will get its
leaves separate from each other. This is because they gain similar charges to the
charge of the touching body.

the electroscope which is charge by induction will get its leaves separate as they receive
charges opposite to the charge of the body close to it from the electroscope’s disc.

WUiLs Yags Uo (Ainud 2999 (e wauital)) $lw wpdi aic faall ddya (2)
ole Adulih Wlinuh jgdld iy wuinall lsjg pail Wilbpas Jalio ujU.l-n\b
Pac Lle Jay Wit Al s g Sl rod 13] Lol @igauilo Gluul Ul ble Jag wlitall yis)g
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Charging an electroscope

Activity-2: Charging an electroscope by
conducting wlAJl Youb ddyph
Jagi)l Ady g oibpasll

Tools: wigavl

tlectroscope, plastic comb. ouirs

hlno Yy (LS

Procedure: Jo=Jl ddsphn

Charging by induction

Stroke the comb with a hair (when the hair is dry without any kind of cream)
Let the comb touch the disk of the electroscope which is electrically neutral.
You will observe that the two leaves_ of the electroscope will separate.

Conclusion of Activity: aliiiwyl
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When the charged comb stroked the electroscope’s disc which was neutral, the leaves
of the electroscope separate due to the repelling force between them. This is because
the leaves gained similar charges.

Canll 48y pay LU RS WA (oD

Activity-3: Charging an electroscope by induction
Tools:

Electroscope glass rod, a piece of silk.

Procedure:

Stroke the glass rod by the silk Cthe rod will gain a positive charge Cthe rod will gain a
positive charge).

Get the charged glass rod close to the electroscope which is electrically neutral

We see that the aluminium leaf and the metal rod of the electroscope repel each other.
This is evidence that the electroscope became charged (The disk of the electroscope will
be negatively charged, which is a bounded charge, and the leaf of the aluminium will
be positively charged which is a free charge. This means that the disk will always get
opposite. This is because the disk’s charges attract the influential charge, the leaf and
the rod with a similar charge as their charges repel with the influential charge.
Connect the electroscope’s disc to the earth (by touching the electroscope’s disc by a
finger), keeping the charged glass rods near the electroscope disk observe that the two
leaves of the electroscope will be close to each other as in.

The reason is that the electroscope has gained electrons from the earth.

Now disconnect the electroscope’s disk from the earth (by moving your finger from

the diskd and keeping the charged glass rod close to the electroscope’s disk. You will

observe that the leaves will remain touching the rod.
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Now move the glass rod from the electroscope. You will see that the aluminium paper

and the electroscope’s vod repel. This gives evidence that the remaining charges which

were bounded will be distributed on the electroscope disk, the rod and the leaf.

SPRAYER: as an example, the car painter Cor panting any conducting body such as
a chair) the opening of the spray will be connected to the positive pole of electricity
source. This makes all the bits flying from the mouth of the spray positively charged.
As a result, they separate from each other.

With regard to the conducted bodies which you want to paint, such as car or a chair,
they will be connected to the negative poles of the source of electricity or they can be
connected to the earth. This will help attract the spray of paint to the surface of that
body, masking the painting evenly distributed on the surface.

tlectrostatics is also used in many other areas such as photocopying machines, and in
the precipitate system which are used in cement factories in order to minimize
environmental pollution. It is also used in contact lenses and cosmetic materials

CF ALECTROSIATIC
A5 A D199 »3E em) =g E el

—_—
Sprayer contact lenses
33 _al) LM clasnl)
photocopying machines cosmetic materials
i) 5 3¢ Jeaadl) 3) ga

A 4
the precipitate system which are used in cement factories in

Vdm ~order to minimize environmental pollution
GQLL'-Dj 1) gl e SRR Cilacal) Ao lina Jalas) cupea i)

cbjuall 3l
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FMATERIALS
ViLAIl Jragill G (o algoll WwALiAl
Materials are classified in respect to their abilities to electrically conduct the following:

rodl LIRS Jagil ple Wi Ciia Yo 2lg.oJl ouudi

CONDUCTORS: there are materials containing plenty of negative electrical charge
(the electrons which have weak connections to the nucleus). As an example, copper,
silver, aluminum, etc. The electrons move through these materials easily. These are
regarded as good conductors.

Wiligyiadl) dinuiul Ayl 8u5Ua Sl Oliauill (o 6369 (59iai algo L@ Illngoll
Wligyialyl ¢paiig lajicg oariolllg uadllg yulaill Jio (6lgilu byl doisa
6212 WILNgo LA gy algoll 02ad JUA

INSULATORS: these are materials through which the electrons do not move freely.
Such as glass, wool, rubber, etc.

Waunllg elapl Jio fupny Gulpasdl Oliadill Laysd Eyaii V algo uaig :Jjlg=ll

Jalkhollg
DO YOU KNOW!

There are substances called semiconductors that have electrical conductivity under certain
conditions and conduct behavior insulation other conditions.

Jngi ule Lavijady juodi algo Lude (Semiconductors) wiling ol olubi algo)l Ua sy ead
51l LB Yo Jiedl ol Ll Loiy ditso Woh b clypasll




CONDUCTORS INSULATORS

WilingoJl Jilg=JI
there are materials containing plenty of negative
electrical charge Cthe electrons which have weak
connections to the nucleus)

The electrons move through these materials easily.
These are regarded as good conductors.
ALyl Glinuill (Lo 8169 $9ial algo LA
bl g Cligrisll) diagil dyuull
(8lgiJu

these are materials through which the electrons do not
move freely

AU Al Oliaaill Laus &Jpaii M algo Lg

g algoll 03 JALA Ciligria)l vlyaiig Q)
6212 Lllngo LA
copper, silver, aluminum, etc. Such as glass, wool, rubber, etc.
Lo j1éq rogriolVig duadllg yulaidl Jio hUuaolig waxnllg elal Jio
Charged Neutral F Metal Wood
| P — I 7
o v+ T +V 4
+ + + + + 4 it
(a) (b) (c)

Things need to be justified.

Q/ Why when you hold a rod of co Y'm by hand at one of its ends, and rubbed it
by wool or fur and close it to small pieces , you will observe small pieces
do not attract towards the rod) You may be ieve that the copper is not charged

waornll o Ao LAdiAalag Ld._!.ojhmlmuuladlu.o@uuUaHubmqulnLq
Ulbnladll elli uliaail pac Balli §)gdl o i OUlnlnd o LAiypsg gpall gl
(Uadinii rod ywlail §lw Yl adi=i 26q) Loyl

But the fact is that the generated electrical charges which are generated on the
copper rod by rubbing and held by hand have been lost to the earth through the body
of the person.

A4 guoollg AU yulaill §lw Ll 8aJgioll duslpaall Cliagiul Ol dbiball ob
Clowa GuHa e UVl OJ] 6 lo Cuypuni 26 AU

Now if you hold a copper rod itself at one of its ends using an insulated material as
gloves, and started rubbing the vod with wool, or fur and approached it to the small
pieces of paper you will see that they will be attracted to the rod. We conclude that the
copper rod can be electrostatically charged and can keep the charges for a short period
of time, if it was isolated

LLI.I.I.IJql)quLcoal.oU.oLp.l.Q.oJLn\J.DjthlU.oL&l.LLQJUUIAJJlU.olQLLUubJ.LLqu
CLL o Laviyyd rod q i ql wanll (Lo Ay Jlul Cialag (blagll go los
ywlbaill $lw UI A Yo @didweis agludl gai wiaii Ll aai @b jgll Ulalndll
Cuila 1Al 6puad 640i0) Oliniily lakkldialg disluwll dubpasIy Laisah Jaol
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F= sl 6 s IN

- = -y ® o, >
F = The electric force in Newton (N) gs Ak Al ¢
q1.q: = the values of each point charge measured in Coulombs(C) r= (sl ,_;)S).n O adl m
r = The distance between the center of two charges in'meters (m) k= il &ld 9% 109N.m2/C2

k constant proportion depends on the media between the two charges. Its value in the vacuum is given by: 9x10° N.m*/C>

(VR TIV.R Y WA L) The scientist coulomb found (Cthat electrical force between two
electrical charges (both unmoved) is in direct proportion to the product of the values

of their charges and in indirect proportion to the square of the distance between
them)).

ULiiaib U Aalbioll Asbpasll 6941 U)) melga pUlell aag adl) :ogleh Ugils

((Lodiy 3=l &4po0 &o Luuscqg
-F +F +F -F
= — — t—
& r d I? =
nent
{107 &
qall '
Base
Exponential Expression banlﬂl
duwliallall

Base: The term/variable of which is being raised upon.




Exponent: The term/variable is raised by a term.

10°=1,100 = 10%,1000 = 10%,0.1 = 107%,0.01 = 1072
10™ x 10" = 1™+ 10™ X 107" = 10Mm~*
(10™)" = 10™"

1097676 = 1073, 1097979 =107"

1cm =10"%m, 10cm =10"1m

1lum = 107"°m, 1nm =10""m

Exanrst &

A point of electric positive charge of (+4X1075C) is located at a distance of 0.06m
from another point electric positive charge of the value(+9 X 10-°C).

Calculate the force in which the first charge acts on the other charge. What is its kind?
The force in which the second charge acts on the first charge acts on the first charge.
What is its kind?

Aulpas dind (o (M0.06) a=y Ll (C5-10X44) Lajlado AiLIAAS dinid Ciziig
1280 v al (C6-10 X 9+) Lad jlado Lyl dinuii)l Auago $pai duhngj

Ly 15§5 Ll 598J1 Slaregi Log Al dinaill e LJQUI dindill Lay 585 Ll Gl
Log .wJoVl dinuill ole duilil dioaiul

Slacgi -F +F
< —
* r >
_ 1,992
F=k "
- (9 x 10%)(4 x 107%)(9 x 107°)
T (6 X 10~2)2
F_'9><f:L><9><10‘3‘><10—6><10—6
B 36 x 1074

F=9x10%6%x10%*
F=9x10"3x10%*
F=9x1073t4

F=9x 10! = 90N
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Since the electric force is positive that mean it is a vepelling force
JoLi5 695 L6 Arago AL AN gl Ul Loy
Therefore, it is a repelling force these two forces follow Newton’s third law which is:

Ul \5I Wigid CUUN Pgildl) Euadi Lails «[bAusUpaall Gliagill Juw Waliio ol Ul Log

F12= =F21

This means that the force in which the first charge acts on the second charge is equal
to the force in which the second charge acts on the first charge in the opposite direction.

Al @il ole LJoUI Ainuill Lawsd 565 LI AsUaASIl 698l Yl pixy ladg
L Aleliq aundi jlad ol KoVl dinuill Hle Gl dinail Ly 1585 Wil 69.8J1 Sqluwi
olaivy

Q/ What factors depend on them that electrical force between two electrical charges
(both unmovedd?

Vo Uinhdi Uuiinad U Jolillg WAlaill 698 Layle wa5qil Lill Jolg=Jl Lo /yw
fro9loa Ugils

(Din direct proportion to the product of the values of their charges
(Qaphn dsMe) YLilh i)l uriiainll oA (1)
(2)in indirect proportion to the square of the distance between them
(G c A6)e) Griph G il guiiaiill gy a=JI(2)




Ll o:russl

97632
Odpaadia 0 272401333272
THE ELECTRIC FIELD ,5u,040 yooi

The value of the electrical field at any point in the space is known to be

(Cthe electrical force for the unit charge which acts on a small positive test charge
(q) located at that point)).

6ang) Aulyasll 69dJl ail)) :cladll b dhdi Al b LYSLasl Jlaoll Jlado
(ALl LIS yb Gegriago () Aung.o 6asun dyylial iaub K6 65§01 Winuinll

E: is the value of electric field measured in units.
F: is the value of electric force measured in units CND.
q: Positive test charge measured in units of Coulombs (CD.

It is significant to mention that the electric field is represented

e The force line Chon-visible) dusyo Jié Auodg oA .

e Start from the positive charge and ending at the negative charge.
ALl dinaidl aic AP Gung.oll dinuill o Euii @
e Do not cross between them but repel
JOUL Jy lariy Loto &hallii V @




ohlio sl Lilasl Jlaoll
Irregular electric field

rohiioll KiUpAsIl Jlooll
Regular electric field

Variable value and direction at each
point
aic olailig jladoll preioll Jlaoll g

Perpendicular to the boards (Constant
value and direction at all its points)
Jladoll cuyl) eell bl $agoc
(i (o Andi JA aic olqilig

the lines are not parallel and variable in
intensity
Qjlgio it Aud QLU G9d)l hghA
asliall 6puiog

The line will be parallel with each other
and equal-distance between them
@ jloio auo QUL Sl 690l hgha
Wil Jloaly) dolisll dolriiog
(wlslall

Generates electric field between two
different point charges will be regular.
634 Jga gl kg il (e algiy
digauiiog GUingo

The filed generated between two plain
metal boards and parallel which are
both equally charged value but
different in type
Ujlgdio Udag) Uaib (e 2Jgliy
&gl Uralineg Uriglurio Uisivlg

The amount of field decreases as we
move away from the point charge
Uc Ua=iyl Lol Jlaodl jlado Jay

aJ aJgoll dukhdill dingill

The amount of electric field constant
whenever we move away from two
plain metal boards
Ua=il Lol Culi Jlaoll jlado Ly

Jlaol gialgoll (aagll Ue




A positive point electric charge of (2X10-9C) located at point in an electric filed. It was
acted by a force (4 X 107°ND. What is the electrical field at that point?

Jlao pod @ndiaic ieiag ((-10X2+) Lajlabo Gungo drhdi dLyas dinib / JUo
SUAL I CLLT b LIU RS JLlaodl jladio Lo (N6-10 X 6) Lajladio 698 cupilis Lilyas

P F_ 4X107°N T
g 2X107°C /

QUESTIONS of CHARTER 1

chooses the correct statement in each of the following;
1l Loo JAJ dagaunll 8 )Ll yiai /1yw

1- The neutral atom is:
a. Its contents do not carry any charge.
b. Number of electrons equals to the number of protons.
¢. Number of electrons is greater than number of protons.

d. Number of electrons is equal to the number of neutrons.
:6)3 o Walxlioll §)aJI-1
il @i Lailigao JooiVl (a
ailigigy aac $oluy Lailigrisll aac (b

Lailigigu aac o pAi Lailigyiall aace (¢
diligyigLi aac gqhu,! Lailigyiall aac (d

2- A body becomes positively charged if some its atoms possess:
a. Number of electrons greater than the number of protons.

b. Number of electrons less than the number of protons.
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¢. Number of neutrons in the nucleus is greater than the number of electrons.
d. Number of protons in the nucleus is greater than the number of neutrons.
bl Qil)a YAy Cuils 13] @uago @inuiy Ugaiito ouuall juay-2

ligiguul aae (o i WligrisIyl (ro sac (a

“Oligigul aac Yo JBI iligyisyi Jo 32 (b

LligrisMl aac Jo 1Ai Blgidl Lo WligpigriJl Yo aac (c

ligyigai)l aac (o pA1 6lgill b iligigul Uo aac (d
3-When losing a charge of (1.6 X 10-9c) from a conducted body which is isolated and
neutrally, then the number of electrons that was lost from this body will equal. (b)

a. 108 electrons.
b. 10 electrons.
¢. 109 electrons.

d. 10" electrons.

Vil Wlig syl aae YLo dinuinll Jal=io Jgj=o J40g0 ous Uo (X 107% 16) Lajlado @inub Yladsd aic-3
ngoluy puu il 1aad Uo Gado

a. 108 electrons.
¢. 109 electrons.

d. 102 electrons.

charge of body
charge of electron

Number of electrons =

q
n=-—
e
1.6 x 107° G406 i
Number of electrons = Tex10-0 - 1072%1% = 10%¢lectrons

4-The distance between two positive-point charges is 10em. if one of the charges is
replaced by a negative with the same value, then the force between them will be:
a. Zero.

b. Less than before.

¢. Greater than before.

d. Does not change.
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S TR (]
5-Two-point charge g1, q2. One of them is positive and the other one is negative. When
the distance between them was (3cm) the attracting force was(F. If the distance

becomes longer (6ecm) then the force (F2) between them will be equal to: CdD

WalaiJl 66 Cuila (cm3)lodiy a=yll la Lynicq U $1allg duago lodlaal q2 , q1 Ylickhdi Yliiadb-5
nsoluwi F2 Lodiy 698l Ldaic(cmé) Lodiy a=yl jla yia lodua =y (e Yuiinaill Gassi 13 Fr Loy

a-F2=1/2F1 b-F2=2F1 ¢~ Fp=4F1  d=Fo=1/4F

2 (3)? 9 1

6-Walking on a woolen carpet then touching a metal body such as a door handle you
usually fell a minor electric shock. This is due to the loss of electric charge between
the finger and the metal body. The reason for this is that electric charge have: a.
Generated by your body.

b. Generated by the carpet.
c. Generated by the metal.
d. Generated as a result of friction between your feet and the carpet

A=) ulali Lo WL elils il yarbo Jio Liaso lowwa Clinolg womnll (lo 6alaw ule Wpw a=y-6
Gliauill @) Wi Quwg piaoll pauallg Way Sunl U VLSl Supdil) dayii 91048 dulras
a6 Al sl

Elouwa ladalg (a
Oalaaull Lavialg (b
azoll puualildalg (¢
Balauig Clowa U WALV dayiiGalei (d
7- The body A is charged at (+2uC) and the body B has a charge (+6.() the electric
force between A and B is:

ol (uu @alrioll duilpdall 881 Olo (UC6+)Aiiarh B roauw=llg (UCZ+)iinuiy (gauiio A roausll 7—
:\__?..l:ﬁ BagA

a- 3Fae=—Fpa b- Fap=+Fpa C— Fns_?-rm d- Fag=—3Fea
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electroscope disk with two

9
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8- When a positively charged body gets closer to th
positively charged, this will lead to:

a. The leaves will get apart further.

S W

b. The leaves will get closer.
¢. The leaves will get identified (close gap).
d. Nothing changes.

duago Ginuiy Yoauile Uid el $a Lilipas WLLS ya ks (o Gungo @inuin gauils o Ll aic-8
oJl 528 EUA YLs L

olitall Lis g @lpdil Jladio aajl (a
ABLiLAIl 5i5)q @il lade Yladi (b
wolinall Kid)g Gl (¢
ouinall L-id)9 eIyl Jlado JitiyV (d
9- A negatively charged body approached the electroscope’s disk which is connected to

earth.

a. The leaves open as a result of negative charges on the leaves.

b. The leaves open as a result of positive charges on the leaves.

E-Nothln_g changes on the leaves in spite of positive electric charge appear on its

d. Nothing changes on the leaves in spite of negative electric charge appear on its
disc.

-I “I aJ.-le - o J i l. . - “.. .Lél o E II E_qu e}ﬁjj (a
Lodule iago Ainul jgakh dayii Wwuiall lis)q @paii (b
Qa5 ole Gl dindd jgalA o il ule Lodslhil ple Wlitall Lib)g pis (d

[i¥J] Give reason for the following:
xoily Lo Jle /24w

(DFuel carries Clorries with fueD are supplied with metal chains at the tail of the
carrier touching the ground.

To discharge, of the electrical charges that are formed of the friction Crubbing) of the
of walls of the tank and collected at the outside of the tank and the car body, which
may be a disaster when an electric discharge.
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(2) Any positively or negatively charged body will neutralize if it was connected
to earth.

its charges will be neutralised as the earth is a large stone to exhaust the electrical
charges which move easily to and from the earth.

If charged, the electrons leak from the ground to the body and are equal to their charge. If charged with a negative
charge, the electrons seep into the ground and equal their charge.

UaJULU aluayl aic Al gl @ang.oll diadilU (yoauitell ouall diaud Jalii(2)
.aylq Qo Jiiii Ll Cliouinl) pus Eagiwo yajVl g /@

ula lalg @iiagbh Jalxig ol WJI ya Nl o WligrisIyl i duagoll a.mmJU Ugaiilo LA 13l
LAl aiiagi Jal=ig ua il oJI Calig Ayl wpnrii Al Giagii (Jgadilo

(3) The two negatively charged leaves of the electroscope will get apart further
if a negatively charged body close to disk.

That is because the electron charge body repel with electroscope disk charge far apart
to the leaves will get further.

oL L8 ade Aylul diaaiU (Jgaditgl wilasll wlirall Lid)g elpail alaju(3)
AU Qiadiy Jgadilo

Wl Lda=yiq wliiall yaps wWligyisll o polidi Ygauilell oauall Ciliqpislyl OV /@

ALid)q @132il alajio ULisjgll Llc gag Lo &Hgo A=l
[EYjExplain how. the electroscope can be positively charged using: (a) A positively
charged glass rod. (b) A negatively charged rubber rod.

eLla Pl Uo §Lw(a) :Jlo=iwl Giago dinuily LSUAS WLLA Jaub dro1s duag /3w

(adcharging by contact (b) charging by .CuaJl adypini(b) yuloidl Adypny(a)
induction

What are the charging methods?

(Dcharging by Rubbing (2) charging by contact (3) charging by induction
Sadialul AU AU plwall (ol @Sl aac /Gyw
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You have used a glass rod which has been rubbed with silk Cpositive charge)
and a metal insulated ball as in the diagram (a,b,c).

1-Do the electrical charges transfer in the cases (a,b,c)? Explain the method of
transferring charges Cif any).

2-Determine the kind of electric charges which appear in each case.

3-What happens in the positive charge on the glass rod in each of the three cases.
(1D (Figure C) some positive charges transfer from the rod to the surface of the
sphere by contact, so the rod’s charge decreases.

(2) (Figure A) the surface of the sphere opposite to the rod showing a negative
charge) bound (and the surface of the sphere on the other side showing a positive
charge) is loose.

(Figure B The surface of the sphere opposite to the rod shows a negative (a bounded
charge) charge and the free positive charge equaled due to the leakage of electrons
from the ground to the ball. CFig. CJ The ball is charged with a positive charge

(3)(Figure A) does not change (Figure B does not change (Figure C) the rod’s charge
decreases.

insulated metal ball a metal ball Connected to the earth insulated metal ball
Uy jma Anadll 380 U VLA gen se Aiaadll 3 S Uyima dgandl 5 80
& ‘;}mﬁ alls .\.,lljal-,l_},ﬁjll e @

dyaeo 6)89 (Ungo LAiinibh) ppaly alglao elajl Yo Ylw Cilo=iwi /Syw
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EEA student wanted to charge an electroscope which is neutralized using the method
of induction so he approached a glass rod which is positively charged and touched the
electroscope’s disk fingers while the glass.rod was still close to the disk. Then he
removes the rod away from the disk: Subsequently, the student found that the leaves
are closed. Explain this.

The student must lift his hand from the electroscope first with keep the glass rod to
keep a bound charge.

Qua 15 (o W6 Crall s piag Valelio LUpaa Lolit A (radiy i duliall aai alyi 76 yw
agaq&oo.u &n}.: wluitall yayod uu.qu Auago Qinsuiy Aigadiio elapl (o Ylw
| £0) Ipaiq woliiiall O glu)l a=ui ol .aun )b Lo Guipd Gl

Jaaa gl) wlitall ?J.ng wlhil wuall aag wighall 0ad JA A=y .wlilall yard
SEUA Jndi Lo .(Ugadilo pié Wwlils Hlc

ole Bolay Yl cléy &o WULLAJ yapd (ke 02y & Ul WUl ole Ly /@
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‘ﬂﬂ"ovvls%

97631
Oap0ia 027401333772
PRUBLE!'S of CH'PTE" 1

[liTwo-point identical electric charge has repelled the force between them (9 < 10-
’N) when the distance between them was 10 cm. Calculate the charge of each one
of them.

(N-10 X 9)squusi Lodriyy ypoliill 98 Ylililoio Yliphdi YlisUras Yliind /1yw
Tlolio JA Aiadd jlabo vauual.(cm10) Lodiy ayJl YLA Loaic

F=kQ1gz

T

q2

-7 — 9 x 102
9%x1077 =9 x 10 10T

2
qzzFr

k
5 9% 1077 x 1072
q —_—

9 x 10°

1
g2 =102 = g2 = 10~® = ¢'= (107¥)z = 10-°C ="InC
a=yl Ylag (C9-10 X 3) Lodrio JA jladio Ylililoio Ylithdi Ylisslyas liiaub /2yw
Slodliy Waldioll 6g9Jl jJlad o wuual.(CMmS) Lodriys

[ Two-point charges both positive identified of (3x10°C) and the distance
between them (5¢m). calculate the repelling force between them. (Answers: 3.24X10°

°N)
F = 392 | | |
" | 3.2 4
3x107?2x3x107° 25871
= 9 | | |
F=9%1D G X10-2)2 7.5
o 9X3X3x10°x 107 x 107 gg
B 25 x 10~4 00
F = 3.24 x 109-9-9+4 100
F =324 %1079t 0

F =3.24x107°N
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Ulag LSULAA Jlao Lo P dndi aic Cisiig ul3+ Lajlado duslpas diaub (3yw
s 6 5goll drslpaall 698l jlado crual  X10°N/C4 iUpaAIl Yool jlado

An electric charge of +3uC located at a point P in an electric filed. The electrical
filed was 4x106N/C. calculate the acted electric force. (Answers: 12N

—  4x105=—— — F=4x106x3x10-6=12NE = —
3X10 q

dujljgdl Joll JundJU dunladl Jsluoll

Lodiy 36Ul 696 Ylililoio Ylithdi Ylislpas Yliisub (Alyw 201 Saraoil .1
Lol Lodio JA dini jladio Liual (€M10) Lodiy a= Ul YA Loaic (x 107N9) soluui
k=9 x10°N.m?/C? &130J1 b Pgloa iyl Ui

LIl Ainuivl jladio clgall b Ylicguiago Ylihadi Ylidaui (A:1yw2011 Jgl yga dliwi .2
Jaliodl Al parall 6981 jlado wiual (6 30) Lodiy asillg (u€2 +) Ailidig (uC6+)
k=9x10°N.m?/C% £13J1 6 redga il Ui Lole 6981 EgJ Litto Lodiy

$AVIg (1€2 +) Lajladogq ungo Lodlaal Yliskhdi Yliiaub (A 1yw2011 il joa dldiwi .3
Tloaiy WALl 696 JIado Lood .((M3) lodliy a=yl Ylag (15-) Lajlaboq dllw
k=9x10°N.m?/C? £1)8)1 46 rogJoa Ll Vi loLe

Jladio Ylirago Ylililoio Ylithdi Yliladb(A :Tyw2012 dyatdoill GlilaioVl aliwi .4
Ul Lole .Loaiy 16Liill 695 Jlado waamal .(cM5) Lediy a=ylg (x107%¢3) Lodio J&
k=9 x109N.m?/C? €131 b Pgloa iyl

(1C2+) Ginuiy Yoadilo (A) oawadl :daranll dlayl gial (B 1yw2012 Joll jgall .5
L@ (BeA) Utorunll U Walyioll Lya sl $g8Jl Yls (1€6+) Alinui B oauallg

CFag=+F8a) (Fag=—Fga) (Fag=-3Fga)

o o (x1072¢1.6) Lajlado diaui Ulads aic (B:1yw2012 Will jgaJl dliwi .6
130 o Wa0O Ll TligyiaVl aac gd oS (Aiall Jal=io Joj=o Jngo
Croaali
x1071%¢1.6= g iatVl diaiill i lole

a=ylg (x107°¢2) Lodrio JA jladio Ylililoio Ylithdi Ylislpas Oliiaub (B :2yw 7
b Ui lole 698l €gi Lo Loy @Waldioll 698Jl Jlado waaal (M 6)lodiy
k=9x10°N.m?/C? &1,2J1 b gJgA




QI 02218592632

Opeain 0 27740133327

aic CiRiag (1C3+) Lajlado Gl pas diaud (A :1yw2012 guuslsel) /il jgaJl dliwi 8
Jladio wumal . x109N/C4 Libpaall Jlaodl jlado Ulag Lilpaa Jlao uo P dndi
Lo 6)5§.0Jl duilpasll 5gdJl

x109c3+ Lajlafio duhdi Apilpas dinib (A :1uw2013 Gardoill GllaioVl dliwi .9
Jlaoll Jladio Lo x1079N6 Lajladio gy cuyilis WiLAA Jlao Lo @Wndiaic CieiAg
AL ELL b LIl LAA]I

(-x107°C)2+) Lo jladio Ylivkhdi Ylissbpas Gliiati( :2yw 2013 Joll jeadl dliwi .10
Ly 5§35 LI B0l jlabo Lrmal dodAa=) Uo (M0.06) amy Llc Liziag (8x107°C
&l b Pglga cul Ui lole Slacgi Log duilil dinuil Lle LJQUI Aiauill
k=9 x10°N.m?/(2

aic =g (X107°C2+) Lajlado dusLyas diai(A 2y 2013 LUl joaJl dliwi .11
Jlado wimal (x103N/C2) Librasll Jlaoll jladoe Ylag ,usLIaA Jlao Lo P dndi
Lo 6 580J1 Al pas 69481

walaidl 696 , Jladolu Ylisglurio Ylinpds Yliisui(A :Tyw 2014 $ardoi)l @iwi 12
Ul lole . Lodlio JA @inub jlade wiual (em10) lLodiy asul LA Loaic (X107°N9)
k=9x10°N.m?%/C? 1)1 o6 rPglga Culi

Xx1072+) Lodlaai Ylithdi YlisUrds Yliiaab(A :lyw 2016 Joll joadl dliwi .13
$aUIg(5C
b Pl Lole .Qwiiagill g asul jlade wai (N90) Lodiiy poliill 696 (x1076C8-)
k=9x10°N.m?/C% &1,8J1 b gJgA

x1079) 1aV1g,(x1076C4) Lodlaal YliLsupas Gliiaui (A :Tyw 2014 Joll joaJl dliwi .16
rglga b Ui lode .Guiinuilll U asyl jlado wiual (N90) Lodiy poliill 895 (5C
k=9x10°N.m?2/(2

ole (x1079C4) Layjladio Gung duladi Al yas diad cisiag (A:3yw 2014 il joaJl .15
wual (x107°C9) Lajladio Laui duago il dundi aulpas disb (o (cM10) sy
Slacgi Log, LJQUI Ainuiul Je Ayl diauivl Loy 585 yoill 694l jladio

10 Loddio JA jlado , Ylililoio Ylitkhdi Plitibpaa Yliiaai(A:lyw 2014 UL j9all .16
b Ul lole Loaviys poliill 66 jlado wiaal (€M10) Lodiy asul LA Loaic (9
k=9x109N.m?/C? 1301 b PgJoa

Jloo ub A dndi aic CiRiAg iC6+ Lajladio Aiilyas diaub (A:dyw 2015 $asaoil 17
ilpasil Ylaoll jlado an (N24) Laws 8,580 &iLrasIl 591 jlado Ulag LiLsas
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poliil 696 Ylililoio Ylitago Ylitkhdi YULUas Yliiaab(A:Tyw 2015 JgVl jgadl .18
roaJoa Cyli vl lole .Lodiio JA dinid jlado wiwal (€M6) Lodiy a=)ig (N90) Lodiy
k=9x109Nm?2/C? 13001 b

$1aVIg (102+) Lodlanl jladio Ylithdi YlisLas Yliiaab(A:dyw 2015 LI joaJl 19
Ll dinuill Loy 1585 Ll 69.8J1 jladio Lial, (tM3) Lodiy a=ylg (1C6+) Lajlado
k=9 x109N.m?/C? €131 Hb PgJga iyl Ui lole Slarcgi Log , AuiliJl diauill yle

lodviy poliill 696 Ylililoio Ylitkhdi Ylissbpas Yliiaai(A:lyw 2016 JaVl jgaJl .20
Ul Lole .Lodio JA @inub jlado vimal, (M6 Lodiy a=ul ULA Loaic(N10)sqlusi
k=9 x109N.m?/C? 130l b Polga iyl

a=y ule (104) Lajlado duag duhndi Au5LEAAS diaub Creig(A:lyw 2016 LI joJI .21
898l jlado il (1C2) Lajlado Layi dungo $1al Gundi duslpas dinub (Lo (CM 3)
Lb gJga b Ui lole Slacgi Log , AuiliJl diauivl Je HJoUl Ainuidl Loy §5§5 LI
k=9 x10°N.m?/C2 £1.81

(x1076C5+) Ldjladio Gungo tundi dusUrda @i Crsag(Adyw 2016 CUUI jgall 22
Jabo wamal (N27) Ldjlado 698y ariliJl yle Joll diauin)l wyils (cm 10) asy Lle
k=9x10°Nm?/C% &132J1 o6 oJga Ll Ui LoLe SaALILI Ainiivl

Jlao o P dlndiaic Caeiag 1C3+ Lajlado dulpas diaud (A:2yw 2017 Joul joaJi .23
ob LIRS Jlaoll Jlado an (N24) Lajlads diiLyas 69dy wilis Lilpas

Criag (x107°C2+) Lajlado duago duhdi dusupds diaai (Adyw 2018 Joll jgadl .26
Sdisuill oA Lay J5Uil il 59l Jlado Lo (x10°N/C4) 0jladio LILAS Yoo adc

$olwi Loadviy 36liill 696 Ylililoio Ylithadi YliiLyds YliiadinJeVl joall 2019 .25
Crole 131 Lodio JA inaui Jlado wal, (cM10) Lodliy a=ul ULA Loaic xT077N81))
$oluy roglea Cul Yl

26. June 2019 first role: Two electrical point charge (+2,.¢) and (-5.¢) and the distance
between them is (3cm). calculate the attracting force between them.
k=9 x10°N.m?/(?

27. Sep 2019 second role: Two-point charge (+6.¢) and (+2,.¢) the repelling them12x10~
'N. calculate the distance between them. k=9 x10°N.m?/(?

(x107%¢3) Lodrio JA& jladio Ylililoio Ylithdi Ylisilpaa liiaud «oJlill j9aJl 2019 .28

$oluy oloa Culi Ul lole Lodliyy 3oLl 696 Jlado wuual (CMS) Lodiy a=ylg

k=9x10°N.m?/(?

29. 2019 third role: The losing a charge from a conducted body which is isolated and
neutrally charged equal (1.6x10-%¢) calculate the number of electrons that was lost
from this body.
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CHAPTER 2 MAGNETISM
Qurhli ol (2) yilWIl Jund)l smmm

The Greeks previously discovered a metal attracting pieces of iron towards it. They
called this metal a magnet which is made of (Fe304). It was commonly knowing as the
lode stone. Some of which have a “U” shape.

(Ciiseoll) 4 pow yanll &hd aul Wiy Uaso Yesiligul waulrisl ()b 25 aio

hilso Wlidg uuhlioll }anll WepRo Lo 9dg (Fe304) agwll ayasl apmAgi
Ulaa 6gaa JAaub ule laiog §lw JAuiy duclin

m of magnets. in the loudspeakers, generators, tlectric engines, electricity
televisions, recording sound machines, the letters of printer machine and
navigating compasses.

The pointer of the compass is a small permanent magnet which can rotate freely in a
horizontal plane around the vertical axis.
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Q1: When and where was the first discovery of magnetism made?
AT The first discovery of magnetism was made by the Greeks 25 centuries ago.

QZ: What was the name given to the naturally occurring magnetic metal, and
what is its chemical composition?

AZ: The metal was called a "magnet” or "Lode Stone," and its chemical composition is
(Fe304.

Q3: Name some examples of artificial magnets.

A3: Examples of artificial magnets include magnetic bars and U-shaped magnets.
Q4: List some industrial applications of magnets.

A&: In industry, huge electric magnets are used to lift pieces of steel or scrap metal.

Q5: Besides industrial uses, where else are magnets commonly found in everyday
life?

AS: Magnets are used in loudspeakers, generators, electric engines, televisions, sound
recording devices, printing machines, and navigating compasses.

Q6: How do magnets function in a navigating compass?

A6: The pointer of a navigating compass is a small permanent magnet that can rotate
freely in a horizontal plane around a vertical axis.

Cdpuhli$oll Wliri Al Joi rod (uig Lio Iyw
Upd 25 Jud GapeVl Jud oo Guaahliol) wlirial Joi o1

Qayi ga Log wo=uhll purhlioll Uaoll ule Glhi $all Euwdl Lo 2y
Toiliorall

wiltosall arayig (Lode Stone) "yurhlioll Jaa" gf "yurhlioll' Yaoll yow :22
(Fe304) g

duclilhnyl Glughliell Hle Alioll yasy paAl :3yw

Gluylisollg duualisoll gluadll duclibhwyl Gluninlisoll dliol Jodtis :32
{U) wya Jaii ol

Ol hlissol) Uuclindl OLa LWl ya sy 385l Gy

of 3Ugall flns Eoy dornll Abpasil cilluyhligoll adiwd delinll b 4@
L ITEE-FNFEYEN]




QI 02218592632

Opain 027240133327

&5Ub JAadn Sl hligoll aagi (ul @relindl Gloladiwil (e phaill W png :Syw
T80l S b

AL5Lpa Al Wlapasllg aulalgollg auguall Wlpas o Whuthlisoll pasing 5@
Aallgll vilingsg delhll Cidig .Cuguall Yoo 6 jaaig (ygujlill 6 jdaig

Saniloll Alngy Lb Olugihlisoll Jod Wius :6yw

$9ilo Lb Wy Yljgall Aifioy paa rodla yurhlio g ﬁahJ[ﬁJ.nq.g MD8o :65.-‘
wwlj Jgao Jga Lasl

MAGNETIC MATERIALS
A hlioll algoJl Wlinl

DIAMAGNETIC:

They are the materials which weakly repel with the strong magnets, such as
Bizmouth, Antimony, Copper, Silicon, Silver.. etc

:Jio Q= (16U ol yuphlioll &o 3oLkl LI algoll L unhliso Yl
ldpéq ... uadll ol ywlaill ygoLiiVl igo jul

PARAMAGNETIC
They are the materials which are weakly at+tracted by strong magnets. Examples
are Aluminun, Calcium, Sodium,; Titanium etc

Jio Lur=a Lalad $edll yuphlioll Waail il algoll uud :duhlis o 1Ll
ldjicg..rogLiliti (ogiagua (ogrulla (ogLioll

FERROM AGNETIC:

They are the materials which attracted by ordinary magnets. They have high
magnetization capability. Examples are such as iron, steel, nickel, cobalt, etc.

dabLs Clliol puadd $alricVl yurhliolU wiaaii il algo)l pad :duihliso g pdll
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Diamagnetic Paramagnetic

fuphla Lyl Dhilia b
Weakly
—
repel attracted
\ i )\ Ll
— /.\ By ..-q_
the strong magnets ..,

G5 (ubliaal) ;

Iron Temporary magnets
&J\.h.a.“ .\.I.,.\AJ\ Qg‘g.a uagkl.’ﬁ.a

Some of the materials which are made of Ferromagnets are attracted very strongly
towards magnets. Examples are such as, paper clips, pins, needles, etc. However, the
pencil, the chalk, rubber, and sharpener are not attracted to magnets.

urhlioll gai 699y waaii Aihli 09 119Jl (o Acginoll algoll Jo LAy A
bl &dadq yaln i old Loiy (Ldjrég ... pVlg yuulalig @ljoll wlawlo Jio)
uurhlis oy yilii M 6laoollg

MAGNETIC POLES cLu s o) wuasyl

Each magnet contains two magnetic poles.

One of them is called - INORTH M AGMETIC POLE |, or the pole searching
for the north “north-seeking”.

magnet is used as a compass, one end will “seek,” or point to, the geographic North Pole of Earth and the ather end will “seek,” or point to, the geographic South Pole of Earth




52
Odppaia 0 224013 17
The other is called the “SOUTH MAGNETIC POLE”, or the pole searching for the
south “south-seeking".
outhlizoll Lhill) oo 13VIe) llodivl e Craldl kil (roal)(N)(LJlodisl
2giall (e Caldl cuadll (§)j1)(S) (oagiall
Q/Explains accumulating the ivon filling with high concentration at the magnet poles
Suurhlisoll pihdll aic plle j1a gy ayantl 6alp ol ww Lo

The poles of a magnet are the areas at which the magnetic force is strongest. Explains
accumulating the iron filling with high concentration at the magnet poles.

Jabo laaic yurhligol)l lays Yoiy Adhio L yurhlisoll porh YV /@
A0l Lo rodach g hlisoll
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M AGHNET POLE: The area in the magnet has the greatest magnetic force
size.

6gdJl jlabo ladaic Yoy yuwrhlioll oo Abhioll ga :yuwrhlio)l whdll
Ao Lo odaci G hli ol

Q/Do the Magnetic poles exist individually?
Sulnbil 6290 yurhlio 2291 Jd

No, Magnetic poles do not exist individually, but exist are equal pairs in quantity but
different in type (north pole and south poled.

V-6 Uglurio Uuind JAuiny Ul UAJ apfio JAdily 2agi M yurhlisoll wlasl
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Q/lf' the magnetic is cut into a number of smaller pieces no matter how many?
S &ho OJl yurhlisoll &6 ol lalo

We will find each piece will have two poles which are the north and south poles.
249129 Vol Yt b S in Geh s JAJ Ol a2 wow
Q/ What is the forces between the magnetic poles?
Sauuihlioll UlhsVl Uu Gl uad palo

Magnets affect each other by forces similar to those between the electric charges.
Similar magnetic poles repel and different magnetic poles attract.

ArUa sl Gliaanll O 655§0J1 698l apisi 698y yayl Ldn =y Lo JH§i hilsoll
Wlnsllg =) &o Jolil dayuirioll druyhlisoll WUABYl Uld “laAag
A=) fo Walaiidalidell druhlioll

M AGNETIC FIELDS

The magnetic field in any region is the space which surrounds the magnet in which
the effect of the magnet would be observed

GoJl il auws AR $aJlg unthliolu hiny Wyl jall ga ‘pauthli=oll Jlaoll
Auuhlisoll

Q/ How the magnetic field can be drawn?

Magnet field lines can be drawn around a magnet by using a magnetic compass or a
set of small magnetic compasses and discovered by using iron filing

Q/ How the magnetic field can be representing?

By using iron filling or small to drawing lines Cinvisible) and these lines are the lines of
the magnetic field. These are closed line heading from the north in the direction of the
south pole and completing its circuit inside the bar.

Souuhlisoll Jlooll fouw) iy Lo s
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1. The force line closed (non-visible)
(Apipo Jif) Qb6 Qrodq bghd b
2. Start from the north pole and ending at the south pole.
AUAlay Lavijga flofog purhlisoll 2)La Lugiall kil ga) GJloddl bl o AiS
3. Tension is taken as short as possible

4. Do not cross between

M AKING A MAGNET

2 Hiblg @ibd0Jl gl droslall hilkoll Hile Ly Junni Gl §ib palo
Slaio JA&

A: RUBBING STROKING METHOD A piece of steel, such as a

needle, can be made magnetic by stroking it by one of the magnetic poles. The magnet
be moved must over the steel needle in only one direction and in a slow motion
repeatedly. After finalising this operation, the needle become magnetic. The generated
magnetic pole at the end of the stroked part of the needle will always have the
opposite pole to the magnet pole used in this operation.

whd aal lastayelag daliall i Mio 3¥esb dehs daio rody Ul by (4)
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Cup or glass half-led with water
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B: INDUCTION METHOD

FIRST MAGNETIZING BY APPROACHED

when the material of ferromagnetic is placed near a material which is not magnetized
such as a nail a powerful magnetic field or near to a powerful magnet without contact
between the nail and the magnet, the nail will gain magnetism by induction. The nail
will have two magnetic poles, one of them north and the second south. The end of the
nail which is close to the magnet opposite to the magnet bar. The far and will have

the same type of pole.

U0 Jlotuo Jio Gnioo pé Guuihliogpid 6alo &uag aic :uaJu higill Adyyh
Ggan jé o G956 purhlio Uo WHIU gl ($96 purhliso Jlao JAla) ayaall
ity higell pié ayanll jlowo YO) yurhliollg ayaall jlowo Y Yulol
Uubsd ajaall jlowo bbb ole algiyg) pHlIL ¢l (CaJy duuhlisoll
Uo dupill jlomoll @ulai .odgin Whd aVlg pllod Lihé lodaal Yluuhliso

LUl wuhdl) aduliig oA 6as=ull Aaall Lol ad adilas wihs (oAl yurhlis ol

SECOND ELECTRICAL METHOD Coil

The preferred way of magnetizing ferromagnetic material such =
as steel is to place it inside a hollow coil. A coil made of an insulated /7"
wire rolling in a spiral form. Alternatively, the insulated wire is

rolled around the nail or a metal screw. The end of the wire are
connected to a battery with a proper voltage. We then get a magnet which is called
Electro Magnet.

dehd dniol Aadoll G8)all kool LLrASIl JUIY hisoill
Wlo JAala laeuidgy ¢lUA iy AVeall Jio AQuruihliogpiod algo (ko
Jaagoll el wéJ gl ylgd JAdily w9010 Jgj=o Jiago tllw (¢ 6)lc Laloll wogao
dyjlny sy cllwll Wik Janglg 3Vgdll Uo L£H gl Jloduo Joa 6blo Jgj=oll
Sl yurhli=a U oy puthligs ol Juasi Gwlis Laithigs gAj

Current out  Current in

THE POWER OF THE ELECTRO M AGNET DEPENDS ONX:
(1) the amount of electric in the electric circuit.

(2) the number of rolled wires in the coil around the piece of steel.

(3) the quality of the material required to magnetism.
nolpasllyutinlioll 695 jJladio aglisy PEMAGNET | ZED




il 02218592632

O3paaia 02240133327
Joa cllwll Gld) aac (2) Aplpasdl 651aJ1 b Wlioll poliwoll jLill jlado (1)
Likhio alpoll 5alodl £g4 (3)(L2loll) AVgd)l kb

M AGNETS LOSE THEIR M AGNETISM IN DIFFERENT WAYS

(1D Hammer strongly. «
(2) Powerful heat. @

Qi hlio yurhlioll Loy 200y Ll G1b
Ayl graawil (2) Sodlh G pall (

M AGNETIC PROTECTOR is a Ferromagnetic material used to protect system from
external magnetic effects such as in watches. They are also used to keep the magnetic
property magnets preventing the loss of magnetism throughout a period of time.

Uo 0jaall dloa) Jo=xiwi duunihliogpio 6alo L aniihlioll aAlholall
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Q/ Why make the magnet permanently by using a ferromagnetic?
Because it is a ferromagnetic material that can keep the magnet permanently.

whd) pHéoll yurhlioll Uo waydll jlowoll Wik (1) algiodl Laurhlisoll
ths) S4oll yuthlizoll Uo ai=ul jlowoll Wik (2) (pdgia puurhlizo

Activity-1: Attracting and repelling forces between the magnetic poles.
Tools:

Two magnetic bars, collection of strings clips, Holder which is not affected by magnets.
Procedure

-Hang the magnetic bar from its middle point (centre of mass) by a string and a clip
and the holder freely in a horizontal position. You will observe that the magnetic bar is

taking the direction of North-South geographically.

~Hold another magnetic bar by hand letting its north pole (N visible.
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-Get the north pole of the magnet bar which is in your hand close to the north ole of
the hanging bar. What do you observe?

-You see that the north pole of the free magnet moves away from the north

pole of the one in your hand, which means they repel.

« Now let the south pole close to the bar in your hand this time. Then get it

close to the south pole of the free magnetic hanging bar.

What do you observe?

-You will find that the south pole of the tree magnetic bar moves away from the bar
which is in your hand, which means they repel,

-Repeat the previous procedure by getting the north pole of the bar in your hand
approaching the south pole of the hanging bar. What do you observe?

-You will see that the poles attract each other in this case. This is the result of the
attraction force.

Conclusion

Similar magnetic poles repel each other, while the different ones attract each other.
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ACTIVITY 2 PAGE 19 DETERMING THE MAGMNETIC FIELD LINE USING IRON
FILLING

J92JI 2011 H)ljg

Tools: Magnetic bar a glass boards, ivon filling.
Steps:

- Put the glass board on the magnetic at a horizontal level.
- Sprinkle the iron filling over the glass board and gently tip on the board.

What do you observe? We see that iron filling taken the shape of line representing the
electric magnets around the magnetic bav.

What are the ways we get permanent and temporary magnets and explain each?
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Activity-3: Magnetic field can pass through the human body
Tools: Collection of paper clips made of iron (Varo magnetic material). Powerful

magnet.

Steps

-Put the magnetic bar on your hand

-Put your palm on a collection of paper clips

-Raise your hand above. What do you observe?

A large number of paper clips will be attracted towards your paim.

How do you explain that?

Answer: The magnetic field pass through the human body.
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Activity-4: Magnetic field penetrates through different materials
Tools: Magnetic bar, piece of carton or piece of wood or glass, a glass cylinder, water.

Steps

Part (a)

-Hold the magnetic bar vertically by hand.

-Put some nails on the piece of canon.

-Hold the piece of carton by the other hand and put it on the upper pole of the magnet.
-Move the magnet bar underneath the carton in a circular or linear path. What do you
observe? You will see the nails move accordingly, ie. they move wherever you move the
magnet.

-Put some nails inside the. glass. cylinder. Then filling some water inside the cylinder.
-Get one of the poles of the magnetic bar close to the edge of the cylinder.

What do you see? You will and that the nails are attracted by the pole of the magnetic
bar.

-Move the magnetic bar around. the cylinder. You will find the nails are moving
following the path in which the magnetic bar moves.

We conclude from this activity that the magnetic field can penetrate through different

materials such as carton, glass and water.




QUESTIONS of CHARTER 2

A8 Choose the right statement for
the following:
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1- A magnetic compass is used the draw the lines of a magnetic field around a certain
magnet because the needle of the compass is: b

a A small permanent magnet which can rotate freely in a |
horizontal level around a vertical pointed axis.

b. An electromagnet loses its magnetism after a certain period of time
once the electric source is cut off.

¢. Made of copper.
d. A small permanent magnet with a “U” shape.

dLingul 11 U ClAg im0 uthliso Jga puurhligoll Yool holaa puwy) i e oll 8lngul Jo=iuri(l
u.d
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2- Permanent magnets are made of the following materials:

a. Copper

b. Aluminium
c. soft iron
d. Steel
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3- A small magnetic compass placed between the two poles of a permanent magnet in
the shape of a "U" as illustrated in the diagram.
Which of the following directions will it take: The right direction

which the needle can take inside the magnetic field.
Lo U Wpa ity podla purali®o pad U 8 s uuiali®o dling) Cuesio(3
dlLngyl 6] @ GaJl aranllolaill g AU Ol (o lolial NEY]| Lo

outhlizoll Jlaoll Jala
4-  Different materials are classified according to their
magnetic properties:

a- Diamagnetic.
b- Paramagnetic
c- Ferromagnetic

d- Diamagnetic, Paramagn

tic and Ferromagnetic.

aodl A hlioll Lanlgal l6g Galiasll algoll Wini(é
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5- Magnetic field is represented by lines that characterized by being:
a- Unclosed

b- moving from the north pole to the south pole outside the magnet
¢- Cross between them
d-Visible

LAl jliod ol ouw Pl puuhlizoll Jlaodl Jioy(d

Alado e (a
UabliZoll 25 Lieiall Ll g2 WlodUl bl o asl (b
Ay (d

6- When a magnet bar is cut into small pieces:
a. We get small non magnetised pieces.

b. Each piece will have only one magnetic pole either north or south.

¢. Each piece will have four magnetic poles, two north poles and two south poles.
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d. Each piece will have two magnetic poles, one north and one south.
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Justify: In most case the magnets will be convenient to use on the wardrod and

t fridge doors.
[

JIn order to close its doors completely, due to the property of the magnet, it
attracts ferromagnetic materials.

Wlilja Wlgl b Jlo=iwll Aoillo hilsoll Ugai Yall Uo 1is ub / Jle :2yw
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If you were given three identical bars which were aluminium iron and a permanent
magnet explain how can distinguish one from: the other.
-We approach any of the two mentioned in the question of some of the attraction, it
means one magnet and the other ivon and so we know the bar of aluminum.
-To distinguish between the bar of the magnet and the iron bar, place one of the bars
in a horizontal position and close to the middle of the tip of the other bar, the traction
of the vertical bar of the magnet and the horizontal bar of the iron.
-If the gravitational pull does not get the iron vertical bar and the horizontal bar
magnet.
aJan $pallg parioli Lodlanl Lolod Aaylitie Guiaso Yléiw CMh el Llaci o :3yw
AN U Lavio 6aalgll juol Ul Clifio) 101 Auiag (ol uuphligo @itilg
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AJan ooVl
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- Draw a diagram explain the line of magnetic fields for the following diagrams:
;AU WladaAel) duugihlis oll Joiall @ i) Uasagi Ualaie oaw)l Guw
Explain an activity which enables you to see the lines of magnetic fields by using
iron filling from a straight magnetic bar.
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Two Like Poles Together Repel
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. Electrostatic charges alone do not perform work. However, they do perform
work when they move through connecting wires that link an electrical device to
a suitable source of electrical energy. This movement is the essence of electric
current.

Electric Current as a Means of Energy ) AsUnJl JbiJ dliwgs LiLaSl jLLI
(Transfer

Jalino (o AsUAJI Jbis g6 .Ausbpaall dsUall Jbi) dliwg A=) Vilasdl Uil
Gl JLaubi LJI Llaligai) dsUall 0Ad poliwi Ll AUl 6 idall Jl Ldagi
(GuSguall of Gujlpall dus pall AsUaJl Jio) dsUall (Lo 63180

« The electric current is regarded as a means of transferring electrical
energy. It transports energy from its sources of generation to the electrical
devices that utilize this energy, converting it into other useful forms Csuch as
kinetic, thermal, or light energy).

(Sources and Devices of Electric Current) aijaaiq uilyasll juill jalno
:Jio 6232210 Jalno (o LIUASI U Gle Jouan)l Aol
(tlectric Generators) ALy sll Cilalgoll -

(Batteries) Ul .

(Solar Cells) damoiinll USI .
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(Washing Machine) du5u s &unsl .
(Electric Oven) LSUpasI ol .
(Toaster) jual dnono -

JUidl Lle aoi=i ldsioa Juisll Lajéqg (Electric Kettles) ausupasdl o)l .
Lad5UAQ clall LU LA

. Electric current can be obtained from various sources, including:
o Electric Generators
- Batteries
o Solar Cells

- When the appropriate electric current flows through electrical devices, they
operate efficiently. For instance, an electric lamp lights up as a result of current
passing through it. All devices such as the:

o Washing Machine
o Electric Oven
- Tloaster

o Electric Kettles and many others, function when an electrical current
runs through them.
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It is known that the electrons in the outer orbits (valence electrons) of the conductors
will be weakly connected to the nucleus.

(85L8Ll Wligrisll) duajlall Wijlac)l Lo 6392901 Wligisyl Ui Wor=oll Uo
'alwau. '" - l E e ) 'u' I - U E s QM I I
If these electrons are exposed to an external electric field, they will move between the

atoms of the conductors in the opposite direction to the affected electrical field CED.
This is because the electrons have a negative charge.

WA U Wpaii Wwews wala YILIAA Jlao Wl Wliglislyl 0id CLAp=] 13)]
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LECTRIC is the total electric charges passing through this cross section
during a certain period of time.
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the electric current is measure in the unit coulomb/second and denote by (C/s) and it
is called Ampere.

ol ulo TmA=10-3A
Jol 9)alo THA=10"6 A

Switch I

(single pole single throw)

The current leaving an electric battery is at direct current and it has a constant
amount and direction (regarded are ldeald

Battery

The current from the simple generators is are direct current and it has at
constant direction and variable amount (not regarded as ideal

If the current was variable in amount and direction during at period of time it
is called an alternating current (ACD

_is the closed path in which the electrons keep moving.
ligiAlVl aAMA W paii $a)l §loll jluoll g :du5La s 51l

consists of a lamp, connection wires, key, battery,

and a proper voltmeter.
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THE AMMETER: is used to measure the amount of electric current in the electric
circuit Cor any part of it) it is connected to the circuit series.
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T/ tlectrostatic charge does not produce work

if they move through connection wires which link any electric system to the source of
proper electric energy. It will only help that system to work.
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The purpose of the electric current? is regarded as a means of transferring electric
energy from the source generators Celectric generators, batteries, solar cells) to the
electric system which invest this energy.

Laay)gi jJalno o QLA AsUaJl JSiJ Alwg ga SHIURASI Uil (o UA p2Jl
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It is obvious that the elections in the outer of the conductors will be weakly connected
to the nucleus. If these electrons are exposed to an external electric field, they will move
between the atoms of the conductors in the opposite direction to the electrical field
that is in actionCE. this is because the electrons have a negative charge.
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With regard to the insulators, the force of the connection of its electrons to the
nucleus will be very large. Therefore, its electrons which are affected by an external
electric field do not move. So, the insulators do not allow an electric through them
Cexamples are such as dry wood, plastic, rubber, glass etc)

Lailya olois iVl Aug6 LAiligLisll (Joai Ll algoll A LILEASII Uil Jjlg=lI
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When the two ends of the battery are connected (such as in a light bulb) by connecting
wire between the two poles of a device, the direction of moving electrons will be from
the negative- pole towards the positive+ pole (through the connection wires), and this
current is called the electronic current.
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The direction of the electronic current will opposite the direction of the affected
electric filed.

The electric current which was in the same direction as the electric field is called
conventional current. The conventional current will have direction from the positive+
pole towards the negative- pole through the connection wires.
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conventional current electronic current
Itis the same direction as the electric field It is opposite to the direction of the
effective electric field

divection from the positive+ pole towards
the negative- pole through the
connection wires

the direction of moving electrons will be
from the negative- pole towards the
positive+ pole Cthrough the connection
wires)
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Q/How is the electric current produced inside the electrolytes Cacidic solution) and

The electric current may be produced from the movement of positive ions and the
negative fons from inside the acidic solution. However electric current through the
connection wires is produced by the movement of electrons only.
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Also, in the operation of ionization of gases. (As in the ionization of neon gas inside

florescent lamps under low pressure, the electric current is traced by the movement of
positive ions and electrons in ionized gas inside these pipes.

—b b

The amount of electric charge passing through a cross section of a conductor is given
(1.2 each minute. Calculate the amount of current through this conductor.

Nado rmal @byt Ja oo C 1.2 )lade Ailpas Gliaih Jungo o Lud e Lehabio JUA joo
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If the amount of current in a conductor is equal to (0.4A) calculate the amount of
charge which passes through the cross section of the conductor during: (a)2 second
(b4 minutes.

Uo Lzhadio =i il dinuill dres vl (A0.4) $oluy Jungo ub Wluioll Uil jladio YLa 13]
JALA Jingoll

(a2 second (b)4& minutes.
a) I=%:>q=1><t=0.4><2=0.86
b I=%=>q=1><t=0.4><4 X 60 =96 C
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it is connected to the civcuit series

wolholl jlavall doglio gl 6)51aJl Gogliod il ian 6 s yitoll doglio (oAl -
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The resistance of the ammeter will be very small relative to the resistance of the
circuit or relative to the system resistance required to know the current flow in it.

Wl Wihllg 8apaill wagell whill &o sitoll jlaal wagoll Wikl hyy -
Savaill il Wil G fitoVl jlaal

The positive side of the Ammeter will be connected Cusually it is colored in red or

marked with “+” sign) to the positive of the battery. The negative side of the Ammeter
colored in black or marked as “~” sign to the negative side of the battery.

Jlaodl Jala gtihdi U adall §1b Jlado /@Susbpddll juill jlade aanis wus
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ELECTRICAL YOLTAGE POTENTIAL DIFFERENCE: Working to move the
electric charge unit from its high voltage point to its low voltage point.
dhdi (o QLS dinunll 6aaq J&i jill Yl ga- :o5Upa Sl adall §ro
Odblg ldada Angi oJl pJle Ldada

VOLTMETER: is used to measure the amount of potential difference between any
two points in the electrical.

Gl Uu LiLpaAS)l adall §i6 Jlalo Yl Joxiuy jlaa g :fitohleall jlaa
Jiloil)g 6l awus jlang (Volt) kel awlus 6 aag .Auslpa sl 6 51a)l Vo ULihdi
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- The voltmeter will be connected in parallel between the two side of any device such
as resistance (between the two points, such as a resistance) between the two points
which you need to measure the potential difference in the electric circle. The vesistance
of the Voltmeter will be very high relative to the resistance of the circuit or relative to

the resistance of the required apparatus which the potential difference is needed to
measure between its two ends.

adall §36 Ady=o Wolholl Joall poih Ui $jlgill Llc Jyitohlodll jlan hyy -
Vb Lodrity LSLFASI Al G3d Uls alpodl G dill (i) Ao pa U 5L Al
G gl 65131 Gogliiol Guaui Ian 6 s JitohIgall Aogliio UgAS) ALl Sl 6)51a)I
aLopa U bl adall §10 yulid Welholl jlanll dogliol
- The right end of the Voltmeter (normally red colored) is connected to the positive
pole of the battery Cits potential higher). While its negative side Cwhich is normally
red) with the negative pole for the battery which has potential lower).
Wl wihdlig apaill wuagoll wihill &o sitohlgdll jlan) Liagoll Wikl g -
SavAaill wuull uhdll &o Jitohlgall jlaa)

OHM S LAW () the scientist Ohm found that the quotient of the electric potential
difference between the two side of the resistance by the flow current inside it is equal
to a constant value within a certain boundary.

JU jlado ulc roqlioll Lo U wumel adal Qo d Juala g :rogl Jgild
Aile o agan roud Culi jlado Goluy ars wlinigl
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THE ELECTRICAL RESIST ANCE: is the impedance caused by the resistor of the
electric current passing through it.

AL JloJl LSU S UL roglioll Layay Ll AsLell L :A5UJAAIdogLiol!
OHM q: is the resistance of potential difference a conductor between its two side is
one volt and the amount of current through it is one ampere.

WA jloJl JUill Jladiog anlg Ualgd ardpn Uy adall §1b Jungo doglio g ol
daalg ol

TYPES OF RESISTANCE

1)) constant Resistance it is possible to know its amount by

observing the colours of the rings on its surface tables. V V v

(2) Variable quantity Resistance a rheostat is a variable
resistor. It is used to change the current in a circuit.

Wlogqlidollclgil
(Wliwgy i) jladoll 6 pusio Aoglio (2) jladoell diyli doglio (1)

V V
R=7
I X R i

Slawls 6ang Lalog rogl Uagild) oL Pl yaidl )AAal

Q roal OhmQr =12

1
M yiztogVl ywlid jlaa” pladiwl GuUpaall Goglioll dossd yulid LAl Liisoy

AU A6 51aJU Ll s 2y Ll Aoglioll gy oac Liay doglioll Yulis jlan ladiwl aic

We can also measure the value of electrical resistance by using the "Ohmmeter”,

When using the Ohmmeter, the resistance which you want to measure should not be
linked to the electric circuit




¥itoqVl ¥itoilgall jlan Jiioll jlan
OHMETER VOLTMETER AMMETER |
is used to measure the is used to measure the
amount of potential amount of electric

Is used to measuer
Resistance
doqlioll ywlid)
aslLiaall

difference between any
two points in the
electrical.
adall §po ywid)
Joall pb i LILAAJI
Waolholl

current in the electric
circuit Cor any part of it)
wibasll Uil ywuo)
ALl 551l oo
(aLd cja SY)

it is connected to the
circuit series

i b w / Wil Llc khup
T — it is conne;ted to the circuit S8R & (Julurio)
ko by o w?tﬂlflmp aby=o Wgliholl jlasll
= i aws wluioll jLil
(Qu:illlémwﬂa'ﬂ,l.bum?l_‘u
oVl aio Egiagoll cjnll o "i.{-‘-l-u-ﬂb-ll)
The resistance of the
Voltmeter will be very The resistance of the
high as relative ammeter will be very
to the resistance of the small as related to the
circuit or relative to the | resistance of the circuit
resistance of the or related to the system
required apparatus resistance that we want
which the potential to know the current flow
diference is needed to be in it.
measured between its 6 L0 Alioglido UgAT
two ends. _ laa
laaé i Gol j L gl 85151 dogliiod duu
gty | St
f5)%0 Laglingl! jLaal! fiogliol i §
Qb U adall §ud
Open circuit Close circuit Close circuit
dngifo 651aJ1 Adle o 6)51adl Afils o 6)51adl
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THE FACTORS ON WHICH THE CONDUCTOR RESIST ANCE DEPEND ON
J1agoll dogliio Layle 0591 LUl Jolg=Jl

(1D The temperature: some resistance varies with variation of the temperature
which that material is exposed to. The pure conducting mate will increase in resistance
with increase in the temperature Ccopper is an example).

LaJ ya =il il 6)l)aJl Aa)a WALAY algoll ya=y doglio Jlado Juiy :6jlall daja
(AULioVl anl ywlaid)ldijlpa Aaja ELQI)1 &o Lalioglio alaji Audill Alungoll Algollo
(2> conductor length: the conductor resistance varies directly with its length Cthe
resistance will increase as the length increases).
alaju Jungoll Goglio alaji) gl o Liaph Jungoll Goglio wiwliii ; Jungoll Jokb
(Uaoh
(3) The area of the cross section: the resistance decreases as the area of the cross
section of the conductor increases.

Va2l A=nbo 6304 Juagoll Aoglio Jii :Jagoll pud p=ll &adoll Aalwo

(4) Type of material: electric resistance is a physical property for the material
showing its retardation to the electric current flow. The electric resistance differs
according to the type of the material when the other factors remain the same. As an
example, the resistance of a cable of silver is less than the resistance of iron which
are equal in length and cross section at the same temperature.

SV Jolg=Jl Cigris 6alodl Egi wMial dusUyd Al Gogliol Lalini:dalol £gJ
THE FACTORS ON WHICH THE COMDUCTOR RESISTAMCE DEPEMD On
Jeogh) Eaglis Lants gl Joloall

(1)The tem perature
L sl T

R x — (2) conductor Iength-f

(3) The area of the cross section

o) adaial) dalua A s

(4) Type of material
salal) g 5
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Combination of resistance (1) Series combination
COMPARE CONNECTING LAMPS IN WITH Gilgilg LJlgiJl il U G2l Lo
parallel combinationsjlgil kns) series combination,Jigil kayy

Viotar = V1=V, s Lot = 1, =1

Lotar = I + I e Viotar = Vi + V5

. e R, =R, +R
: I E I E=
6:’.

f

L G
. € L £

C%ﬂiéy
Parallel circuit

f:.ﬁ;c&c:'ﬂ:vq;q)
>

O DD D
< >

a &
2 &
8




1T Bl 651a1 valo
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wHHa U Uaale Wingo Laluw Lidny) 1516 dyjlay puhd U Lodlicgono hyjg Lk =y
o)ad 6 45la alg Bl clluwll Ol g vy dluaoll 1ad clahil Bhali aulagll aal
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When two lamps of equal resistance are connected in series with each other and the
set is connected to the poles of battery, we see that both of the lamps glow equally. This
is because they get the same current flow.

Now if you connect a thick conducting cable to the sides of one of the lamps, we see
that lamp will be turned off. The reason for this is that cable created a short circuit
for the lamp, so that the majority of the current flow through this cable Cwhich has
very low resistance). only a small proportion of the current flows through the lamp
which is insufficient to glow the lamp.

Short circuit




In the given diagram there are three resistances. R1 =6(), R2 =9(), R3 =18(). The

equivalent for them is connected to a potential difference of 18V, calculate:

aThe equivalent resistance. bThe current flow in each resistance. cThe total current
flow in the circuit.

_ 3+2+1

R, =60

ANV

R,=90

N

%

+ o

Ammeter \O\ R3_] 80

Req 18
Voltmeter
18
Req:?=3n
V.=V =V3=" = 188
_V1_18_3A
i e
_V1_18_2A
YR, 9
1_111_18_u1
1R, 18
0, w18 1,
T Ry B
Or

It=11+12+13

I,=3+2+1=64

parallel ;i 1,
combination

(=

R1=60, Rz =90, R3 =180}
Vt=18U
(MDReq (D I, 12, 13 (3Dl
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. - CTRIC ¢ S - in this kind of connecting cells the
p05|t|ue pole of the first cell w||| be connected with the negative pole of the second cell.
The negative pole of the second cell will be connected to the positive pole of the third
cell and so on. The characteristic of connecting electric cells in series is to supply higher
voltage (large electromotive forced. This is result of adding the voltages of the cells.

The electromotive force total will be equal to the sum of electromotive force the cells
which are connected in the series.

Eo LIVl ALl Liagoll Luhndll knyj ol LALAJI kgl Uo Egil 1Aa) b ;I 1ay)
ool Lkl GJI diliJl dalAal) wlull wdadll ng g @il dalal) c ol wadJl
(18l dunlgsd jraaiemf (o oJlgill hyy Cljtoo Uo Ulg AL Gulal)

1.5V — 1.5V = 1.5V —

10 Q

NN

CONMNECTING ELECTRIC CELLS IN PARALLEL: in this kind of connection

cells, all the positive poles will be connected together and all the negative poles will also
be connected together. The special thing about connecting cells in parallel is to be able
to supply the electric circuits with the largest current. The total voltage for the
connected cells in parallel, then the total electromotive force
(emf totaD) is equal to Cemf) for the one cell 15V

WlhsVl g rody LALAJI ) Uo gl 13 L6 1 S5)loll ny)
WbVl hyyig ldun=ey &o dugw LAAJI &aon) Aungoll
Wljloo Uo Ulg ldua=y &o Gugw LAAJ Suon) Al 15V

AT Ly 65U A) 645121 jrdai g ki 1Ad

1.5V

[T]

100

—"\ NN\ —




largest current.

Gjlgll Llc LAAJI k) Wlgil Ll LALAJI k)
ALUEASI 6 51al) Al JUS judai LU AI 6 5lal) p Al dunlgod jrdai
able to supply the electric circuits with the supply higher voltage

LALAJI JA) L=o Lingoll Lk dll
all the positive poles will be connecteg

together and all the negative poles will alsc
be connected together

)l wrholl So wingoll wiholl

CUAA yua =)l g Gpavl LAl
the positive pole of the first cell will be
connected with the negative pole of the
second cell.

QUESTIONS of CHARTER 3

d.(23a.(33b.(4)d.(53a.(6Jb.(7Dd.(8)c.(9c.(10)

Auw
a(1)

m chooses the correct statement for the following:

1- The characteristics of connecting lamps in parallel are:
a. When one lamp is of f other lamps will remain on.

b. All lamps are directly connected to the battery.

¢c. There are many paths through which the current can flow.

d. All the above.

1 Gjlgill Lle A S)l Aulnsll by Uljo(!

wle dngypoll 3N Aulngll Sron Yls Auilpasll )51l b Arilpa sl Aulnell aniwaliaic (A

Aaagio Li jlgil

Bidactl duhlgdll jano Ko 6 uilio dlnio Auiliaall Aulnoll &1oa (b
AU RS 6 51l JAA LSUaAAI! LI S pa) wjlue 6ac aagi (€

.ollel 353 Lo &aoa (d

2- increasing the number of resistances which are connected in series in an electric
circuit containing a battery:




AT onlssl

— 976312

Opaia 027240133327
a. The amount of electric potential difference between the two ends of each
resistance will be equaled.
b. The amount of electric potential difference will increase between the two ends of
equivalent resistances.

¢. The amount of current flow will be equal in all resistances.

d. The amount equivalent resistance will increase.
62047 $9ia) ALIAA 61513 Lo $ilgil Ll LA R) Go Ginglpoll Wlogliol aac 62l aic(2

Boglilo JA pbrh U uiLpasll adall §1b Jlafio Solwiy (a
dislaoll oglioll Lo Ha Ut LILAAI Al Gib Jladio alajy (b
WloglioJl Suon L6 Wluioll JLill jlado Soluriy (¢

diola o)l Goglioll Jladie alajy (d

3~ which one of the following circuits is regarded as correct when used to measure
small resistance by connecting an ammeter and voltmeter. (b)

O,
4- The electric current flow (I in resistance (R in
the electric circuit diagram given below: (d) 19A
L=L+1,=22=01+1, = I, =20~ 0= 1.94 ®
5-If the reading of the ammeter connected to the o -
circuit in the diagram is (6A) the reading of the #= 1
voltmeter in this circuit equals: (ad 6V
1 1 1 1 R;=20

Req Ri R R i

A AAAAAAS
41,11 s s
Req 2 3 6
1 3+2+1
Req - 6 Vv

Voltmeter
6

Req =g =10 4o
Ve=RegX Iy =1 X6=6V s | Taiy

6-One of these is the unit for measuring the electric resistance. (b) Volt/Ampere

7-Electric resistance for a conducted cable does not depend on: (d) The electric current

R.A

flow in the cable. p,,, = —=

L




QI 02218592632

Oppaian0 277401333727

8-The batteries in the following electric circuits are identical. Explain in which one the

lamp glows shaper: (¢) ==

9-The electric lamps in a circuit are identical. Which of the lamps glow weaker?

1 1 1  } 2 R
(b)R—m—E'i'E ﬂR—eq—E :PReq—E
- Vo2V
S RI2 TR

2V V
IE=]1+12 :>F:2[ :)11:12:E

10-In this diagram a thick cable has been connected to the side of the second lamp
(between the point ¢, b) . (adthe second light be of f with resistance R increasing the
flow of the first light of resistance R.

(%] To measure the electric current flow in a circuit/circle, an ammeter is required.
Is the ammeter connected in series or in parallel in this circuit? Explain.

hyp Ja Jitoll jlaa Jlo=iwl Joa uob Wil SUpaall juill ywls alp/2yw
TELA Quag SUoall ClA &o $ilgil e ol WJlgil Gle 64513)1 038 Lo Kitoll

Connecting the Ammeter in series in the required system in order to see the current
How in the system, (To flow all the electric current in the part where the Ammeter is
located)

The resistance of the ammeter will be very small relative to the resistance of -the
circuit or relative to the system resistance required to know the current flow in it.

&o JHioVl iy Mg Ars Wluioll jLiidl ywlis aljoll Joll &o LIl Lle JitoVl by
awls alpoll jlaall JALA (o JUidl oda=o J9 1o Ulosd) . $jlgill le JooJl

Jaaaoll o @)LaJ1 8551201 JL jladie Uo JL8y U alAy yiroll UL 13J Lalodl JAod Ian 6 Aioglio YU sitoll jlicsg
wwrlid)l aic Aol (a0 Miin ijlado VI

Why is it preferable to connect the lamps and the other equipment in the electric
circuits in the house in parallel?

Jilioll b 85Uy all Plgall b @uilyasll §idaillg dulnoll by Juiiady 1aled /3w
S@jlgil Lle

(oAl dahled) anlg ada @18y lawres Quslraall 6 iaayl JLesadil (1)

QUL wliy Uiy p AU e Yo JAiin 2Lno gl oSy jlan JA Jysainil) (2)
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lgill gy o6 Loiy 8 il dudy Ue JUil Sdad vy M jlas $lvac gl &0 (aa (3)
Angifo Jjioll u-b ALUIAAI GBIl pras

Lyl alajug 8 p5Ia ) 45618 o)l Hogliall L& 5 jlgi)l 8510 Gl (51D Sl Aol 2ie(4)
Ll Jbug YAiolaoll( 651al) ArlA)l Aoqlioll Alaji il ) Lo Loy puLYl
vasy uheli loyjg leioa laleiml vl U ladg lLaeion 6jdall O s i

O )l

We conclude that: The potential difference across the electric circuit are equal and the
main current in the circle equals the sum of the currents Howling through the lamps
which are connected in parallel. This current flow will increase with the increase of the
number of lamps which are connected in parallel. The equivalent resistant in the
parallel circuit decrease with increase of the number of lamps Cthe resistant) which
are connected in parallel.

PRUBLE 'S of CH PTE" 3

What is the current flow through the cross section in a conductor passing through
its electrical charges of 91 in time (3118

Olinub AWALA =l Jungo ub pud ke &adio JUA wlioll JUil jladio Lo/ Joll JIgauwll
SHUS3 6)ab Uoj Lo LI Lajladio AuslaS

_ uc

.
N ~ 3us

= | = 1=34

By observing the diagram calculate: (adThe equivalent resistance for all the
resistance which are connected in the electric circle. (bDThe potential difference at the
ends of each of the resistance. (cDThe amount of current of current flow in each

resistance.

dislaoll dogliloll jladio ((@ uunl jolaodl Jadill danlle (o /il JIguwl
JA porb ule adall Gib (b) .aulpasll §51aJl Kb dngypell Wloglioll Acgomol
Aoglio JA b Wluioll JUrill jlado (€) .Aogléo




Req_ﬁ +||'
7 g | | Battery
18
Req:H
R_V
I
V,=R,xI,
—18><11
éé‘_u
t=18V:V1=V2=V3
V, 18
I]-:R—l: Il =?=6A
v, 18
Izz-R—2~:> 12:?=3A
Vs 18
Ig—R—SZ) 13 =—§——-2A

The two resistances are (R and 20)) connected in series with each other, then they
were to the sides of a source of potential difference 12V. this led to the flow of electric

current in the circle of 2A. calculate the amount: (a) the electric
resistance R. (bdpotential difference at the end of the " 2Q
resistance. MW MWW

&o WJIgil e Liday) (R,0Q2) Yliogliodl /UL JIguul I=2A

0ada Yo Jamo poHHa Llc likhy) F loduA=y g

0Jab 651aJl LO LILKAA LT Vlwils (V12) LSLAAI ;
&16 (R(2 @onoll doglioll (T)jlafio wmal (A2) RECAUES
foglilo Ja o Lle Rilipasl aaal




Ry, =R, +R,>6=R, +2 >R, =6—2=140Q
I=1,=1 =24

V=R X1, =4x2=8V

Vo sl =2 x2=4

CHAPTER S URIT 2900300 pobif=s209

@ ( electric current ) (g‘hxﬁi J\Jﬂ‘) ( Ampere ! ) @
@( time )( a3 ][ second 4G ) @
® ( resistance ) (‘\e-luaﬂ' LJ'M‘) ( ohm ay) ) @
@ (potential difference)( "‘""‘5*” )( volt <l g8 ) @

(emy)(_Etectromotive force ) @":f]_) (

souiallal510g '
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Activity L

(Electric Current) Lilipa sl JLl CUW Jn )l

Fitoll jlaa Jlo=iwl LUyl jLiill yuls :Joll hinill 1
(L4LI jgaJ1 2016 S)lja)
Activity-1: Measuring the electric current using an Ammeter

jlaa Jlo=iwl Lib sl Ll yuls drars auagi (Objective) buirill (o wwadll
JitoVl

e —— =
b - 5
/ R L :(Tools) cilqadl
'\.':‘ | ‘;I’, {

(Ammeter) giiol jlada

(Connection Wires) Jungi eiwi

(Electric Bulb) LSLyaAs dLuno

(Battery with suitable voltage) duwlio dulnlgy dujlay

(Electric Key) uiLyas aligo

(Variable Resistor - Rheostat) (wliwagy)) 6)1io Gogléio

«(Steps) Jo=Jl Glghsa
dogliollg dyjlnyllg 2liQollg iLasll dlaclig FiroVl jlaa Yo JA huyy 1
Laui =) &o Jrngill Wllwi dhwlgy’ (LaJ doad wlel aic) 6 puioll
(Jitoll jlaxag fyjUal LUABSI Egi LI oLLIVI Liny) . oJlglll Ll
We connect the Ammeter, the electric bulb, the key, the battery, and the variable

resistor (Rheostat) at its highest value, in series with each other using connecting
wires. (Pay attention to the polarity of the battery and the Ammeter).

OplaJl aligo Gl .2

Close the circuit key.
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(8211l 03a Jouui) 5.6 51a)l b LILRS

Observe the bulb glowing and the Ammeter's pointer deflecting, indicating an
electric current flowing in the circuit. (Record this reading).

O 510U peino  Oliwgy Pl ogqlio jladio i 4
Change the value of the Rheostat's resistance, which will alter the circuit's current.
2ol dAdgi Kallig Jitoll 6a3aa 6clpd wle Juaai .5
Obtain a new reading on the Ammeter and observe the bulb's glow.
:(Conclusion) @Uiiiw\l

Ule7 5Ll 65101 b Wliioll JUill Jladio pusiy jsil yigoll 6elyd Ul Qdiiwui
8.6)51aJ1 b Jlodl Uil Eoud LIl Lodla s Sigoll

We conclude that the Ammeter's reading changes with the change in the electric
current flowing in the circuit, and it always indicates the amount of current flowing
in the circuit.

AU sl §)51a1 L6 Urihdi U VURAST ad )l G16 ULLLS il bliill .2
Jiigilgall jlaa JloRiwl
Activity-2: Measuring the potential difference between two points in the electric
circuit using a Voltmeter
Ut oSUpasll adall Gpo yolid dudrs auagi (Objective) huitill o wadll
Hireilgll jlan Jlo=iwl aribpasll §p5lal oo ULikndi
‘TOOIS] ngaill
(Voltmeter) yiroilgo jlaan

(Connection Wires) Jusagi i .

(Electric Bulb) yiLyas luno -

| (Battery with suitable voltage) duwlio dukhledy dyjlny

(Electric Key) piLyas alido




Alagl puhs [ eliollg LiUrasl Qlunoll Jun gl Gilwi Aawlgy ki 1

Using electric wires, connect the electric bulb and the key between the two poles of the
battery.

elnoll &o $ilgil Ll fitoilgall jlaa khyyi .2
Connect the Voltmeter in parallel with the bulb.

U LSLEAS ada )6 2929 WJI Ipulio firgileall jlan pbgo Wipail Bali .3
(62138l 038 Jawi) 2luaoll ook

Observe the deflection of the Voltmeter's pointer, indicating the presence of an electric
potential difference across the ends of the bulb. (Record this reading).

Firoll Jlo=iwl jladoll S @ulpas doglio yulis S kldill .3
Fiioilgdllg
(Joll 3921 2013 $ljg / CuILill ygatl 2012 )ljo)

Activity-3: Measuring a small electric resistance using an Ammeter and
Voltmeter

ElaAIWwy 6psn ASUIAAS Aoglis Jlado wluwa :(Objective) hlirill (o wWwadll
.ogi Ygild

+
|I|I|1:|:I (Tools) il

(Connection Wires) Jungi i

(Ammeter) giiol jlaa

(Voltmeter) yiiroilgo jlaan .

(Battery) dyjuny

(Electric Key) pilpas aligo -

(Small Resistor) prun LSUpAS oglio -
(Steps) JosJl lghAa

ole $aini LUl G513l Lid and)) Jauill b Les Eplyasil 5)5lall khayi 1
Firoll bnyy cin) ($ilgl firolilgdllg HJlgi yitolllg doglioll
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UL Gilgidl yle Jirgilgdll hnyjg daiors Wwla alpoll doglioll o LJIgl Hlc
(Qoglitoll Lo A
Connect the electrical circuit as shown in the diagram. (The Ammeter must be

connected in series with the resistor whose value is to be calculated, and the Voltmeter
connected in parallel across its two ends).

Sclybg (Jlodl JULI Goid) yitoVl Sclpd Jawioh? dulpasll §)51a)l Gl .2
(Aoglloll Yo 1a Ut adall §19) Jiroilgoll

Close the electric circuit and record the readings of the Ammeter Ccurrent valued and
the Voltmeter (potential difference across the resistor).

(U Jitoll delyd ole (Al §19) fitoilgall 5cl)d roandi .3

Divide the Voltmeter reading (potential differenced by the Ammeter reading
Ccurrent).

:(Conclusion) @Uiiiwyl

ilpaall Goglioll Gotd Lle Juaai (R=V/I) rogi gils rolaiiwl

« Using Ohm's Law (R=V/D, we obtain the value of the electrical resistance

Jghg Jngoll Aoglio u A=)l :&ulpl hirill .4
Activity-4: The relationship between the resistance of a conductor and its length
AJaolng Jungoll Aoglio U apall ds\=Jl auagi :(Objective) hlirill (o woadJl
«(Tools) culgaill

(Battery with suitable voltage) duwlio dunlgdy dujlng

Conductor wire - ) L Jugh (ogpa—JAalill 8alo (ro £ginno) Jungo Clly
(made of Nichrome - relatively long

(Electric Bulb) LiLyas alno -
(Ammeter) yitol

(Connection Wires) Junqi vl

(Two conducting clips) lngo 6alo Yo awlo »




(Electric Key) LiLyas aligo -«
(Steps) Lo=Jl Clgh4a

alunollg yjlapllg Firoll e ($9ind i Gullgio duloc ASLEAS 6 451a bnyyi 1
WiLpaAIl elidolig llullg

Connect a practical electric circuit in series containing an Ammetey, a battery, a bulb,
a wire, and an electric key.

(Aola aghn Lle) Ll b pha Uy USwloll Saai 2
Place the two clips across the ends of the wire Calong its full length).
JiroVl delpd Jauig dlunoll ddgi Khalli .3
Observe the bulb glowing and record the Ammeter's reading.

clwll Job penil) Uayjai leddes gai cllmll ole (uswloll Elpai 4
(825121 b6 Jo=ioll

Gradually move the two clips closer to each other on the wire (to shorten the length
of the wire used in the circuit).

Litoll 6elpd L0 L) abajlg elrnoll Al gl L L) Al Jgan Al )
Qi gl oo

Observe a gradual increase in the bulb's glow and a simultaneous gradual increase in
the Ammeter's reading.

(Conclusion) aliii

36 WJuagoll floglio jladio Ylndiy alajy 851301 b Wlimioll Uil Ui ClA (Lo Aldiimj
37agh Eo biaphn Luwliii Jungoll doglio Ul i .aghn YLndil dayiilidg

We conclude that the current flowing in the circuit increases as the conductor's
resistance decreases, which is a result of its length decreasing. This means that the
conductor’s resistance is directly proportional to its length.




vzl azhio @aluog Jngoll doglio Ui Adl=ll :yuolall hlirill .5

Activity-5: The relationship between the resistance of a conductor and its cross-
sectional area

Jungoll Goglio U GuuA =)l dsl=J)l auagi (Objective) huitill (o wadll
el asiho @alwog
:(Tools) cslqall

(Battery with suitable voltage) duwlio dulnlgds dujlny  «

L=l &adollg Jehll Ylguuio (ogpa-JAauill 8alo Uo) Ulingo UlALw
Two conducting wires - made of Nichrome - equal in length and cross-sectional )
(area

(Electric Bulb) LiLyas eluao

(Ammeter) yiiol

(Connection Wires) Jungi eiiwi
(Two conducting clips) dlingo 6alo o awlo
(Electric Key) pilpas aligo -

elunollg dyjUayllg sitoll Gle $9iai i Aulgio duloc AWLLIAS 6 451a bnyyi .1
39U pogiodl sl (o) anlg ¢llivg

Connect a practical electric circuit in series containing an Ammeter, a battery, a bulb,
and one wire (from the two available wires).

CELLWINAD b b U s wloll &aad 2
Place the two clips across the ends of this single wire.
JiroVl 62118 Jauig dlunoll dadgi KAallj 3

Observe the bulb glowing and record the Ammeter's reading.

vazy lodyirh i pudpell &adially Jobaly Uplileioll sl 2ab 64
.aalgdl el dalg
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Take the two identical wires (in length and cross-sectional aread and connect their
ends together to form a single thick wire, so its cross-sectional area is double that of
a single wire.

(Lo Uhguoll Gralul i) Al sl il b ph O Utawloll &aai 5
Place the two clips across the ends of the thick wire (the two combined wires).

. (apfioll Cllwll) HJolUl WLaJl (o 1Al Jladios lunoll adgi aUajl AaMi .6
A8l 621381 e Jirtoll el abajlg

Observe the bulb glowing brighter than in the first case Cwith the single wire), and
the Ammeter's reading increasing compared to the previous reading.

: lusion) @liiiw)I
&ndioll dalwo Goclagy alajl 26 651all yub Wlwioll LSLIAAI JUl Ui Qdiiwi

538 =)l ashio dalmo &o Luusc

We conclude that the electric current flowing in the circuit increased by doubling the
wire's cross-sectional area, which means the resistance decreased. This indicates that
the conductor's resistance is inversely proportional to its cross-sectional area.

WIgil Lle 5L A Aulaodl by :ywaluwll kbliill .6
(JoVl joaJ1 2016 5)1j9)

Activity-6: Connecting electric bulbs in series
JIgil Lle AL LA AT Aulinoll gy uailas duagi:(Objective) aliill (o wWadll
(Tools) cilgaill

(a, b, ¢) (Three small and identical dlilgiog 8jusin AULLAA auling diM5 .
electric bulbs - a, b, ¢

(Battery with suitable voltage) duilio dunlgd) dylng

(Connection Wires) JLngi ilwi

(Electric Key) ilypas alidg




y)Unylg alidoll &o WJlgl e (4 2ol Wis) AN Aulnoll anikhyyi 1

Connect one of the three bulbs (eg, bulb @) in series with the key and the battery.
Llnoll Aagi Kiallig Aligell Gl .2

Close the key and observe the bulb glowing.
ujUnulig 2lidoll &og Lodua ) &o WIIgil Lle (D g 4) Yualuno huyi .3

Connect two bulbs (a and b) in series with each other, and with the key and the

battery.

Ayqlurio Lodadgi 6aub Ul Aall) .(ualunoll MA adgi Aallig elidoll gl 4

L 0ang Ungypo ULA Loaic elunoll Adgi Uo Jbl Lodio YA ddgi Alg
(81511

Close the key and observe both bulbs glowing. (Notice that their brightness is equal,
but the glow of each bulb is less than when it was connected alone in the circuit).

JngiJl Wi duauwlgs (a, b, ¢ ¢ @51l aulaoll hup ddésul Glghall j3ai .5
8ylayl o YIIgl LLc ALlidollg
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Repeat the previous steps by connecting all three bulbs (a, b, ¢J in series with each

other, the connecting wires, the key, and the battery.
Sulagll gl aailig plidg)l Glsi .6

Close the key and observe the bulbs glowing.

VLI Uo Jbi Ladio JA da¥g Ul qUutio 85Il ailn o)l dadvgd Jladio Ul Aol .7
byl

Observe that the brightness of all three bulbs is equal, and the glow of each is less
than in the previous cases.

:(Conclusion) @liiiiw\i

Liglurio Ugay LJIgil Lle Wgungoll 655121 Lo Jlodl JLiI Ul bliti)l 138 (o Qldiiwi
ClAg.oJlgill le dhgy ol Aol aac 6alyjy Jb 0jladio Uig68 Ll jal &ton Lo
JIgill ble dngypoll egonol) Aislaoll Aoglioll ALajl Lipuuy

We conclude from this activity that the current in a series circuit is equal in all its
parts, and its magnitude decreases with an increase in the number of bulbs connected
in series. This is due to the increase in the equivalent resistance of the series-connected
group.

Parallel circuit

Series circuit 2002200 5

ﬁr:-:f.‘ﬁ’ﬁ‘
F)
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Activity—7: Connecting electric bulbs in parallel
SjlgiJl Lle AU LRSI Aulaoll hyyuailais auagi (Objective) bl o wWwadll
:(Tools) wlgaill

(a, b, ¢ (Three small and identical dliloiog 6pr2in ALLINS Quling WM
electric bulbs - a, b, ¢

(Battery with suitable voltage) duwlio dulnlgs dyjlny
(Connection Wires) Jungi i
(Electric Key) LiLpas alido -
(Steps) Jo=Jl Glgha

WJlgill e dyjUalig @lidoll &o (4 elunoll Mio) Aulnoll ani i 1

Connect one of the bulbs Ceg, bulb ) in series with the key and the battery.
clnoll Adgi Anllig elitoll §l=i 2

Close the key and observe the bulb glowing.

ule lodlicgono by I« lodua=) &o Gilgl Lle (b g 4) Uslno khyyi 3
ay)Uayllg eligoJl &o LJigI

Connect two bulbs (a and b) in parallel with each other, then connect their
combination in series with the key and the battery.
ooVl WLl 6aub yudisg bolurio ualinoll LA Adgi Aallig alidoll §lei .4

Close the key and observe both bulbs glowing equally and with the same brightness as
in the first case.

Ldicgono hypio 5 Lduae) Ko Gilell ule (4, b, ¢) &I Aplas)l Soa by 5
QyjUnylig alidoll &o

Connect all three bulbs (a, b, ¢ in parallel with each other, and connect their
combination with the key and the battery.

Arislu)l (uiladl 8aab yugisg boluwio aulngll aAdgi Khallig aliggll Gl .6
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and with the same brightness as

Opain ) 2240
Close the key and observe the bulbs glowing equall
in the first and second cases.

w

:(Conclusion) @liiiiw\i

wle dngupoll ALUEAAl 6351al cljal e adall Gpo Ul buitil 13D (o iiiii
Ld 6)lodl WLl Egon0 Woluw 8451aJ1 b LLAJI JLI Vig Lgluio UgSy jlgil
ole dngypoll Aubnell aac daljy JLill 1Ad alajig .Sjlgill Lle dingypoll Aulnoll
aulaoll aac 8abjy Jii Gjlgll 8)5la Lo Aislaoll doglioll Ul Lo .sjlgill

5ilgil Lle dingypoll (Wloglitoll)

We conclude that the potential difference across the parts of a parallel-connected
circuit is equal, and the total current in the circuit equals the sum of the currents
flowing through the parallel-connected bulbs. This current increases with the
increase in the number of parallel-connected bulbs. Also, the equivalent resistance in
a parallel circuit decreases with an increase in the numbey of parallel-connected
bulbs (resistors).
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ay)ljodl CULI Jundly dualall JSluoll

v Lle Lodua=) &o WGl Lle Likhy) (,204) Yliogliodl (A:4 w201 $araoi (1)
wlioll jJuill=2 .aiolaoll Aoglioll=1:jlade wiiuai(V12) Wilpaslloada §po jano

B151a)1 oo

R ik (R=80 Ro=4) Yliogliodl (A:31w20M Jal Joa diwi (2)
A /Emf'\ G Jamno Lo Llc liky) ] LoduA =) &o WGl LUc
|_O 3 :)lao (WRTTE| (V24) vibpasll 0oada
< - F— B p51ad1 b Wlioll jLiI-2 .Aiolasll Goglioll-1

1

:§jlgd Jolaodl Jauil Lo (A :4uw2011 Gl joa dliwi (3)
ada G e dhgypo Lo Aislasll dogliollg (R3=18a (R2=9 (R=60) wlogqlio i
Aogqliio JA Lo Wluioll jUill-2 .aislaoll Goglioll-Tiamnl (V18) ojlado LiL RS

lilny) roJ Lodua=y o Gilgl Lle ik (2,306) Ulioglioll (A:31w2012 $asdiol (4)
ual (A6) 651a1 Lo Wil LLAJI LI jladio ULAS LU Jano LoD Lle
Wluwioll jLiJl (3) .Aoglio JA po b Lle aadall (§)o (2) .Aiolagll Aoglioll (1) Jlado
.Qoqlio JA Lo

(2) .8i6150Jl Goglioll (1) :jladio Lauunl jelaodh-Jbaid o (A :1w2012 Joul ygaJl (5)
0,3Q) 6)(x5led Jas)) .6 451aJ1 Lb Wluioll LLAJI JLEI(3) .Aoglio A Lo Wilutioll jLil
(C12V=Viotal

doglioll (1) :jladio il jelaod-Jiai dlaalle tho (A :41w2012 LI jgaJl (6)
ole adall Gib (2) .ALEASI 651adl b Ungysoll Wiloglioll dcgonol Aislaoll
(260.30) CT1A )= tora9usiled b)) .Aoglio UA Lo

Lodua =) &o gl e Lilay) (2,804) Ylioglio (A:61w2012 Juuslse L)/ Hutill joaJl (7)
wd Wil LSLEASI JLDI (1: Jlabo Cruai (V24) oada §1b Jamno LIl Liky) rob
Goglio JA ubia ule LSUIASI Ad A G1b (2.6 5101

lidny) roJ Lodua =y &o $ilgill Lle Lilhy) (2,603) Ylioglioll (A :21w2013 $ardoi (8)
JUil (2) .aislaoll Goglioll (1) Jladio vl ( (V12) ojladio LiUAS ada G)b Hc
Aoglio JAa b Wlioll

AL RS 6 51adl b g yoll yitoll Selyps Cuils Lal/(A:Tuw Jolll joaJl 2013 $)lja (9)
Jladio Crual (A6) solu JAaill b

é@ Jitolnlgall 62l)d (2) Aiolaoll Aoglioll (1)




oJ Lodua =) &o Gilgll Ll Lilhy) (0,306) Ulioglioll (A :4w2013 LI joaJl (10)
(A3) 851301 b Wluioll GLAI HL Jladio ULAS LSUKAS Jano Loph Lle Liky)
Aoglio JA Lo Wluiioll JUil(2) .Aoglio JA pb b ule 2l §16(1) Jlado vl

Goluwi A fitoll 6.lpb CuilA 131 jelaodh-Jiail-ddaallo (o (A :31w2014 $ardoi (11)
Aoglio JA L Jlodl JUI-2 .5451aJ1 0ad L6 (V) Jitodnlgall Helyd -1 :jladio 2 (A6)
(2.306)5jlqi s )

Lodua =) &o VIlgil Lle ik (9K 304) Wloglio CMS (A :3uw2014 JgVl jgaJi (12)
L LILAA JLT WLwils (V18) LilrAS Al G 1o pie Angypo LA Aislacll dogliollg
vorb Lle Al Gr6(R). (2) Ugaasll doglioi(1) Jlado vruual (A2) 0jab 651aJ1
Aoglio YA uo

Wloglio M jelaod—Jlai— o6 (A :Guw2016 il jeall (13)
aa.(V36) 0jlafio adia §o jre Angio Lo Aisla ol Gogliollg.R1=902, R2=-60) R3=180
Wsilgi b)) .Goglio JA Luob Wil Uil -2 4565 0)l Goglioll -1:)lado

doglioll-1:)ladio wrmal, jetaodt-Jaui ddaaile (1o (A :3uw2014 CULI joall (14)
WilpASIl Al §6-2 AUl 6 51adl o dngyyoll Wiloglioll Eg.0a0) dislaoll
0,30 ( 6)5jlai knyj) .Aogliio JA Lo Wlurioll jLrill jlado -3 .Gogqlio JA Lo Ll
(C6A= | total

togliall (1) :jladio Lial Jetaod-daaididaailo o (A :31w2015 Joul jgaJl (15)
)6 5151 L6 Wleioll HLA JLJI(3)Aoglio JA Lo Wluioll JUilI(2) Aislaoll
(0,300 (12v6)\5jlqi

il oS cual (A0.06) $oluy Jungo wuod Wlinisll JLl jladio LA 13] (A:6w
) il (120) JALA Jungoll (o Lo i il

doglioll (1) jladio Giual jebaedgbi-ddaaile e (A :21w2015 iU jgaJi (16)
RQ.4Q) ( 34 d=l)Jlgi ayj) boglio JA Lo 1y aadall Gpa(R (2 dganoll




g.' o o« 027218592632
A Ooameia02740133377 _
Lilny) rod Lodud ey o Jlgill HlLe Liday) (R,40) Uliogliodl (A:20w2016 Joul joaJl (17)
8 51aJ1 b LIL LS JUT Wluils (V18) YSLIASI 02l G 16 LILIAS Jano pdph yle
JA ool gy aaall @ (R (2 Agaasll doglioll() slade vial, (A3) 0)labs
) foglilo
dogliollg $iloil Lle Uy (2,1829) Uliogldoll (A 2uw2016 LI joJI (18)
islaoll Aoglioli(T) Jlatio Lruual, (VI8) LiLJAS Ada §)bd pedingtjo La) Aislaoll
Aogléio JA L6 Wluioll JLriti(2)
dogliollg, R=IOQR=180 silei-ajetaodtdasihos (A:2w2016 ULl jgadl (19)
JL (2 8565 01 Gogliioll (1: waual, V36 0jlafio adin 16 Jamo Ko ik dislaoll
Aoqlio JA o Wluioll
, odlgill e gy Ri=6Q2 , R2=120-jqlaodt-gbuish-ob (A :1w2017 Joll joaJi (20)
G130 (2 Aislaoll doglioll (1: waumal, V36 0jlafio a2 § 16 Jano &o Cikay)dcgonollg
Aoglido JA poih ylc adall
(R2=6 )doqliollg (R1=90) Ulioglioll Culny) ebiab-dldisl-ob ( 2018 Jgul jgaJl (21)
(1: cual, (V36) LSUAS 2da §16 Jauno) dingypo Aislaoll Gogliollg §jlgill Llc
Aoglio JAa b Wilutioll JLil (2.456LA0)l doglioll jladio
(22 June 2019 first role: in the nearby diagram, there are two resistances. R1=9Q,
R2=18Q). The equivalent resistance for them is connected to a potential difference of
(36V). calculate 1.the equivalent resistance 2. The current flow in each resistance. 3. The
reading of ammeter. Viotq = 36V
€23) June 2019 second role: in the nearby diagram, there are two resistance R1=4Q,
R2=7 Connected in series with each other. The equivalent resistance for
them is connected to a potential difference of 18V, then electric %ﬁ g
current of 2A flow in the circuit calculate 1-the amount of R2 " _
resistance 2-The potential difference for each resistance. Gl
(24 June 2019 third role: what is the amount of current which UE',,]@W
flows through a cross section in a conductor which electrical charge of (9uc)
in time (3ps) passing through?
wle Uy oJ Lodua =) Ko jlgil GlLe Uiy (2,306) Ylioglioll (2022 Joll joaJl (25)
Jlafio wimal (A9) 6 pladl b Wil LAl jLiidl jladio YLAS LSUIAA jJanne yHLR
Goglilo YA Lb Lwlwioll JLrill(2) doglilo Y& Lo b le adall Gpo(T)
(26) 2022 First role in the nearby diagram, there are two resistances. Ri=3Q), Rz=60.
The reading of ammeter (6A) calculates 1the equivalent resistance 2. The potential
difference for each resistance. 3. The current flow in each resistance.

- ;\i.- S e
allalb alg
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(27D 2023 First Trial: in the nearby diagram, there are two resistances. R1=20), Rz=30,
Rz=6Q. The reading of ammeter (6A) calculates 1the equivalent resistance 2. The
reading of voltmeter. 3. The current flow in each resistance.

Lilay) ol Lot ey &o Jlgill e Liday) (R 40) Ylioglioll (A:20w2023 Jqul jgaJl (28)

85101 b LSL KRS ST wlwils (V16) pSLpdsll oada §1d LILAS Jauno b Ha yle

JA uorb U adall §ro (R (2 dgdastl doglied(1) jladie vral ( (A2) ojladis

Aoqlio




CHAPTZR

"Ll
Nk Dl"\ l

AND

ELECTROMOTIVE FORCE
SESVEELIN] 09419 dy Lol




EOTHE IBATTERY AND SELECTROMOTIVE FORCE:

D) dadlal) § g8l g 4 UadiE (4) al A Sl
Converts.chemical energy to electrical eNersy e susine cectric charee
bt aio) AU LA A6 U LJI Auiliorall AsUall : Jagai

(AL L S diagill

i
:

vuna §

" T1wuna

| |1owana g

-

iy 0 3y )
Secondary Battries

ot ol 4 iy
o (pslll - O g) & s

e Y covonometer .~ U eter? It senses very small electric
T — currents and reflects the divection of the G-axis deviation.

OhUJU yuwniy Srilegilalall jlaa g b
olail yus=ijg Ian Jladoll o ALUIASI
. G b0 Wil

/What is the Millimeter? A device that is used to measure
small electrlc currents (amps parts).
/@S yitollolljlangalo
(JroVl cljal) Jladell 6 prsn Al as)l Ol yold) Jo=iuy jlaa ga

Baftery is the source of producing energy by the means of chemical reaction. A battery is made
from an electrical cell, one or more cells each cell contains chemical materials and other contents
which enable the cell to produce electric current
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ALl Jo AyjUatl Yo&ail . ysliorall Jeldidl GypHa Ye dsUall 2L jano i Qyylayl
S0l il wbigingg duiliotrs algo wle sl ol Sanlg drls Y& $eini dulyas
LA U UL o dulAl

WAENBFNIEENREY [ QKA 8 RAENASZEONREN
Tyl ya Lo :Tyw

QT: What is a battery?
Aol wilel@ill Gy Ue ALl dsUall QUSY Jano pa dyjUayl 1
AT: A battery is a source that produces electric energy through chemical reactions.
SdyUnyl YgATl oo :2yw
Q2: What does a battery consist of 7

algo Llc dua JA $eial Jisl gl 6anlg drilpas dula o dyUayl oAl 29
VILrAAI S 2 UgT (o LaliA ol 5 1a1 Llighog duilioss

A2: A battery consists of one or more electrical cells. Each cell contains chemical materials and other
components that enable it to generate electric current.

Sdyuayl £ivo 9 o : 3w
Q3: Who invented batteries?
GlyUayl Lidgs g)ailuyi pJUayyI pdledl £xial:3@
A3: Batteries were invented by the Italian scientist Alessandro Volta.
Talyylail) @alisell Gloladiwig plaail ya Lo :4yw
Q4: What are the different sizes and applications of batteries?
:8aliA o Ololadiwl wwlii) degiip folani YUl GlyjUayl fini 4@
Cilelul b GoaAimoll L Jio dan pren laa ey

I Wil A Jund adg A8UaIU (] ag i il CilyyUadl Jio dan piud Laua e
Glolpéglis 910 HJiga
A4: Batteries are made in various shapes and sizes to suit different applications:

& Some are very small, such as those used in watches.

« Some are very large, like the huge batteries that provide power to ships, with masses
approximately 910 kg.
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Battery Experiments: Lemon and Chemical Energy

oJl @slporall GbUnl Jugai Grdua (e das) dxisollg Ganul ujlaill 02a oadi

ALilolSg)rasll dulall Jl Vong dujioll Ugotll dyjiny (o leay AUl S Abln
Auwlw Yl

U0l dyjlny Joc :JoVl birill -1
Activity 1: How a Lemon Battery Works
algo Iadiwl LSLIAAS JUi augi drd1s AuAagi (Objective) hlirill Yo wWwadll
Jjioll L6 8)6qio Anyiuy
:(Tools) Cilgalll
(Sensitive Milli-ammeter) (uwlwa fitol ylo) LIUFAS JLiD yulpdo «
— (Galvanized Nail) yglso jloao -
v (Piece of Copper) yulaidl Yo kb -

(Lemon) Yaola Ygod WU
(Connection Wires) Juagi i «

bl adll " (b)) dadl

o dla] SbgaS |
).\..d.ldl
:(Steps 1Olgs
vle Uapll &o Ugorll Wa Lo Wlaill Axhhdg Yglsoll jlowoll yuyi .1
Uglo)l Jlowanllg A1ago his ywlaill Jo=y) .Gigosll LAl Lug )iy
(dlw ko s

Gently insert the galvanized nail and the piece of copper into the lemon, ensuring they do not touch
inside. (The copper acts as the positive pole, and the galvanized nail acts as the negative poled.

Uil pulido pora Ol Jrngi paluy (yulaillg jlowell) Guhdll Jangi 2
(ol yloll) YLy sl

Connect the two poles Cthe nail and the copper) with connecting wires to the terminals of the milli-
ammeter.




Vb LILAS JUT Wbl Hle WV (ol Lloll) Yrliboll pbdo Wikl Asli .

AuoLAall 85101

We observe the deflection of the milli-ammeter's pointer, indicating the flow of electric current in
the external civcuit.

(Wl win 6J1) jloww ol (o Wil ialVl §MiniV davii jLiill 13 a Liiy :eUGiiwyl

Loo (L1agoll Lihill) yulaill gaj ddaio gotll vb padolall Jglaoll ity
LLaA Hlig 2 §)o algy

This current is generated as electrons are released from the galvanized nail (negative pole) due to
the acidic solution in the lemon, moving towards the copper (positive pole), thus creating a potential
difference and an electric current.

d15Lpas dsln I @ailiorsll AsUaJl JigaT Grdua : il hlivill -2
Activity 2: Converting Chemical Energy to Electrical Energy

b dnul @5loragrasll dulall Joc iato duagi «(Objective) blitill (o WAl
15U A dsUa LJI duslosr sl dsUal Jugai

:(Tools) Cilgall
(Plate of Copper) ywlai)l Jo G101
(Zinc Plate) (uuajlaJl o G100

Glass container with diluted ) w@@aoll Clriyp Sl yaola ule $9iny palaj cleg
(sulfuric acid

wrbwa jitogilals .
(Sensitive Galvanometer)

Connection ) Jauagi Ml
(Wires

CATHODE

ANION CATION

ELECTROLYTE
SOLUTION




:(Steps) Jo=Jl Lilgihan

Vaola ule $oing Yall palajl cleg)l JAla gunjlali yulaill U..m.l.o.n &
Ot dm )l puoMii M le yajall o0 AN Elriis )l

Place both the copper and zinc plates inside the glass container holding the diluted sulfuric acid,
ensuring the plates do not touch each other.

Firogilalall jlan Lo Il Jngi pAaluy GrisgonilJni 2
Connect the two plates with connecting wires to the terminals of the galvanometer.
:(Observation and Conclusion) @UiiiwVlg Glaaloll
V0 VIUAA JUT Wil GJI LUy Loo Jilogilala)l jlaa jbdo Wipail Aol .
Ol

We observe the deflection of the galvanometer's pointer, indicating the flow of electric current in
the circuit.
Willosa Jeldi Gany Ao ABLaS LA" doglaioll 0Ad wolld ;RUiiiwyl .
$23449 Lodliy LILIAAS 2 Y10 Aoy Loo clriyuall yaolag iatanll Uy
dsla LJl duiliorall AsUall Vgao Aua jlall §51all ob LSUEAA JL Wil HJI
This setup is called a “simple electric cell” A chemical reaction occurs between the plates and the

sulfuric acid, generating an electric potential difference between them and causing an electric
current to flow in the external circuit, thus converting chemical energy into electrical energy.

Primary Batteries
these are knowing as simple cells. An example of this type is the simple Galvano cell Ccarbon-2zinc).

Egill 1aa Lle Ylio .AsLlall LAAJ ya=Ryg dlau gl LAAJ (o Egi L :AJqlI &ujUnyl
(Elij—Uola) dday)l auilel sl aglall

W Some then stop working and will have no effect onte of the chemital tomponents inside is
consumed.
L &igAoll A5liorsl algoll ani Wildiwl Ay Lalgeio Lualiiyg Latloc Wabgiy .
d They cannot be charged so they need to be replaced.
Lavio yalaill vl 13 Ldvinah dalel yBos V .




The Simple Galvanic Cell (Daniel Cel:

Sl AuUle LAl Al pa Lo Tyw
Q1. What is a simple galvanic cell?

Jeldi Jia o @lpas dsla J] Ailiosrall dsUall Joai dulpas dls oo 1@
Lodalol Jlao ub U900 Utdlise Uiaeo U Wany JIjisl-6auuAi

A1: It is an electrochemical cell that converts chemical energy into electrical energy through a redox
reaction occurring between two different metals immersed in their respective salt solutions.

S(Jila dula) byl asilelaldl dulall oAl oo :2yw

Q2: What does a simple galvanic cell (Daniel cell) consist of 7
QAL gr0ni Uo (JWla Aus) Aoyl dulelsll aud sl ggAii:2e
(ZnS06) Yol Wl s Jglao b Jgo2o (Zn) Un Jlall Uo 29J :JoV Wil
(CuS04) ywla i)l Uliy s Jolao Wb Jgo2o (Cu) Yulaill Jo 2gJ : il Lan i)l

Cathode
Cu

gr:ode — f
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A2: A simple galvanic cell (Daniel celD) consists of two half-cells:

g First Half-Cell: A zinc (Zn) plate immersed in a zinc sulfate (ZnS04) solution.
@ Second Half-Cell: A copper (Cuw plate immersed in a copper sulfate (CuSO4) solution.
Telypdsll aygil Ahyu )l QULe LA Al Al Josi WS :3yp
Q3: How does a simple galvanic cell work to generate electricity?

oAl i .Gaago Wligila Jglaoll Jaaiq ol ule wiligrialyl Uasoll Wiya Clyii 3@
29 Lle LAoAly Uo Al Jauiy (Gludl whdll) (uajladl 2o ple Wliggislyl
81l Lo JU E6ay9 LILJAS add G0 gl loo (Lingoll Lihdll) ywlaill
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A3: Metal atoms leave electrons on the plate and enter the solution as positive ions. Electrons
accumulate on the zinc plate (negative pole) to a greater extent than on the copper plate (positive
pole), which generates an electrical potential difference and drives current in the external circuit.

7Q4: Why is this cell called the Daniel cell SJluila dulay Gulall 0Ad ol 13lod :4yw
Jwila edldl Joll Lare pid o JI Guai Jluila Gulay dogliioll 0Ad Criow :6Q

A4: This system was named the Daniel cell after its first inventor, Daniel.

Secondary Battery

The secondary battery is a type of electric battery, during its operation the chemicals it contains
react and convert the chemical energy stored in it into electrical energy.

Examples are the car batteries, and Cion-lithium) batteries which are used in electronic device such
as computers.

algoll Jel@ii lalec cliil AuUyas)l Gyjliadl o Egi L dygiliJl dyjlnyll

Oluwlall §jaai Vb Jo=iwi il roguir Ul Ugyl dyylay g 6Ll dyjUay LaYiliol Joq
(uwiajl Jio)

Characteristics Launiun A

W Can be recharged.

i~ dalel (1800 .
W Exhausting a large quantity of electric current in a short time will shorten the age of the cell, so it
is preferable to use it supply small currents in intervals.
aic JuAady 1A &l jor pad) Spund yioj 65id ub JUI Yo dulle oS winw .
Olpid) pen Wi viai dglaaiwl




~ Primary

. B:Ee&es IN C-ti:hle simple“ P il .3 ZnS0O4
N s alvano ce of
(e ) Al i Cu Zn o CuSO4
S~—— Electrolyte paste:
5 + ammonium chloride,
Dry cell (carbon-zinc) zinc chloride, water,
_ il U _ C Zn manganese dioxide
% 3 and carbon powder.
Car batteries + - H2S04
- Secondary § gl 4
) ~ PbO2 pb
i + - lectrol
\. Lithium-Iron Battery cobalt eseoit,rgoy:e
p38l = Ol Ay oAl e C (mostly Ether).
Lithium oxide
CARBATTERIESG jLuuidy Uy

d This kind of batteries can be recharged. Care from a type of secondary batteryd
(Gugit Wy yUayll Jo £6J o L) Larinih 6ale] Uhos Whjlayl Yo Egill 1aa .
d It is used to start the car.
oyl Sy 2 5 b o AALLS |
@ This made of a plastic or solid container Ccompartment) containing three to six cells. Each cell is
made of plates inside an electrolyte solution, (H2S04), with a relative capacity of 1.3 when it is
fully charged.
JAg LA le $ginig wilinl khlnoll ol Cliwlyl Yo £ginno cleg Yo WA yis LI .
Uaola Uo UeAl)) Lidgyisll Jolao Ly hyny il o WA Lldio 6anlg
Uil Aol UJgAl Loaic 13 dupn i)l iolia phdo clog (H2SO06)eLiiypall
@ This system reacts chemically, producing a potential dif ference between the lead boards (negative
poled and lead oxide board C(positive poled, enabling electric current to flow when the two poles of
the battery are connected to the electric circuit of the car once turned on.

LodiAg usla Pl anuagl o elodl o Waldiog yala Pl o WAL aQilua Yl Cun

ada Gpb dic Lty HSleoasl Jeldill laad Olg eliiypuall yaola Jolao uob Jgoo

JWhi g (Vingo wiad) yaln Ji anu gl glgdlg (Ll ving) yala i 2lodl Y
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CHARGINGTHEBATTERY 5 jLuuuiduUn, (o

(DWe connect the battery to the source of direct current Ccharger) and join the positive pole of
the source (charger) with the positive pole of the battery. Also, we join the negative pole of the
source to the negative pole of the battery which we want to recharge.

hdll So AUarl wngoll Lhdll Uoiug koiuwoll JUil jamno &o dulal kg (1)
Jael) wul whdll So dujUarl) wuull wihadlig ViU AAN jamol) Liagoll

(2 The electromotive force (emf) for the car battery is (12v), so when it is recharged with an
external source, the external source must be slightly higher than emf of the car battery say 14v
taking into account the loss effect in the internal resistance of the battery, and in the connection
cable.

Janos Ldiaab aicq (V12) 6l dujUay (emf) AU sl Asolall 69.8J1 jlabo Ul (2)
Aol 6981 jladio (o Juldy juai Ualill janoll dihles jladio Ueas Ul vy Ualb
Qogliol)l LO &LAJ aaall jUicVl pAiy Yaal (V16 ollga) ayjUasl) Aulasll

Juaagil g dyylasl) dulalall

(3) remove the plastic covers of the battery during the process of charging the battery allowing
the process of charging the battery allowing the gases to be generated as a result of chemical
reaction inside the battery to leave.

Wljldl Uo ualdil) gauill @uloc Uil b Gyylarl) dusriwlyl Guhéll &655 (3(
Lalala Juani ol @slor sl Cleldill @ayii 6algioll
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MAINTAINING THE CARBATTERIES
6l Gyjln U @ylisl) Laclil wialgll bopub

(DAvoid extracting a large amount of current from the car battery for a long period of time. This
will generate a large amount of heat causing damage to the battery.

21gi LI 5364 A YV b dlygln Guioj 6 5i8Jg dyyUadl o LILe JUH Liauw w1ii (1)
AUl Qi b Ll 6 )l o)l o 6 148 Aol

(2the level of the acid solution Celectrolyted must be slightly higher than the level of the battery
plates. In case the solution is less as a result of evaporation through using distilled water needs to

be added, making sure that the relative density for the solution of the battery is approximately
a3

Qilan $giuo o vlel Losla (Crdgyisul)uaolall Jolaoll $eiuoe Ugsy Ul (2)
clo Al WAy Jlo=iwll aic AL Aadii Jolaodl Yuadi dJla Vo9 Jalay dyjUayl
Ly (13) éuylaul Jolaod dyupuill G6liall Cigd (o aaliJl &o phdo
(3) the battery should not be left for a long time without usage. This will result in getting an
insulated layer on the boards.
OJl Bads A VY Llalo=iwl p1é Yo @ligh 8a0) draolall dylayl i pac (3)
L alg)l Lle Gl Al (Lo Wjle déuin (Jgaj

LITHIUM IONBATTERY (ogiirll-Uoil dyjlny

Lithium-lon battery have durable covers, especially designed to resist high pressure and the heat
generated inside the battery. The cover contains a value for security. The cover is made of three
thin layers wrapped in the shape of a spiral.

These layers represent:

(1D The positive pole Ccobalt lithium oxide)
(2) Insulator
(3) Negative pole (made of carbon)

The three layers are sunk in electrolyte solution (mostly €
ether), the insulating layer Cthin) is made of plastic, which
isolates the positive pole from the negative pole allowing the ions to pass through them.

Lithium-lon batteries can keep the electrical charge more than any other. Battery for example the
lithium-ion batteries lose only 5% of their charge in a month if it is not used, compared to the dry
battery which uses 20% of its charge in a month when it is not used.

Technical equipment such as laptops, mobiles, cameras, etc.
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$9inyg Lalala éalgioll 6)lpallg pl=ll il Joaiy Yala (Ko Wiy khilal Lail

oo LUl CiligA A Agl Uo UgAy Liagoll wh 6l (1)
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L olaaiwl roliy V Loaic pai
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EUA OJI

FUEL BATTERY x95qJ1 dyjlny

This is a battery which is able to produce charge depending on fuel (chemicald material which is
supplied by external sources. This kind of battery does not stop working, as long as it fed by fuel,
for example hydrogen fuel battery.

631 (85L045 31g0) 36891 ke Ladalolicl LRSI LI AgH GLe 8)als duls L
295¢JU L jrai aic jlpoliwl Jo=i b LalgRbo yaliiy ¥g L2 Jano (o jdo

HYDROGEN FUEL CELL ()..1g)a.101 2969 Gula

Hydrogen fuel cells convert the chemical energy to electric energy, depending on reactions. Hydrogen
is usually stored in the from of liquid in spetial tontainers. During the oparation of cell, the hydrogen
and oxygen gases which are obtained from the atmosphere will be converted to water and energy.
Show the methodology of the reaction in order to produce electric energy. The fuel battery (fuel
cells) is made of thin boards. Each cell produces a potential difference of 1V. as the number of
boards which are linked to each other in series, the potential difference will be increased. Fuel
batteries are used in many modern applications such as computers, operating modern cars.

oy Ladloc clillg Auibpas dsln oJl diliorsll AsUall Jagai ole Jo=i dula o
Ulg d5Upas GsUhg clo WJI gl o 3galal (i Sqyl jLég Uung)agall jLé Jigai
6128 LA 22§16 Ldio ALLA JA 2Jgig AhyS) Q5D Ue 8)lic ui 2950)l Ayling
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:Hudrogen fuel Battery has the following properties {rrag)arall sadg Ayylay Cljloo

(D It does not contaminate the environment or the consumption of ordinary fuel which can affect
the human health. Hydrogen is extracted from water by oxidation and returns to water again.

(2) Hydrogen technology does not contain dangerous factors. It is safe to use.

(3) It lasts very long compared to the other kinds of batteries.
palic Wl ole $9ini ¥ (uag)arall Lagleis] Yl dinl) Ggli Jgna pac (1)/e
&o @ijliolu Yok Lajoc (3)lan dyile ki ilti 65184 (2)disoo JUnSl b Lwis
WbUadl Elgil dudy
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FUEL CELL

The difference between a cell and a battery is that a cell is a single unit that converts chemical
energy into electrical energy, and a battery is a collection of cells
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ELECTROMOTIVEFORCE EMF d,juny di5Uas)l Asslall dgil

The electric potential difference between the positive and negative poles for any battery when the
electric circuit is open. In order to move the electrons within an electric circuit it would be necessary
to give these electrons energy obtained f‘rom the battery. The amount of energy supplied by the
battery for electrical charge units is called Cemf) for the battery.

The unit of emf is joule/coulomb = volt
Voltmeter is used to measure units.

vaJ .Aaqifp 651adl UgAi Loaic vl wihdllg uiagoll wuhdll u Vibpasll adall §po Ul g
AujUa ] (o Ldnw’i A5 asUay CligriadVl oAd asji (o a3V AU Al 6 51aJl Lo WlgaAlNI J i
5L Al Aolall 598l Huotd AuSU LAl dingii)l 6angy dujlau)l Ldagji ol dslnll oAd jladog
dinuill 6ang) dyjlayl Ldagji Ll AsUall Jladio L :emf ALLASI G=blall Sl

Auuasil

Lauwld) yigohlodll jlas Jo=iung V sqluig %LMLI.D 8anq

ceaenc S

An amount of electric charge (q) has (100 through a battery. The battery gained energy (w) of
20J. calculate the electromotive force Cemf), i.e. the energy gained by one coulomb.

G Als dyjlay JALA (C10) Laylado () Auslpasll Glisuill Jo Gres Culwil / Jlio
Ll ABUaJl i) (emf) Al pasll d=ola)l 59J1 jlado Ll .(J20) Lajlade (W) dbla
:(anlgdl oo All Lo sy

i e AU A)l Aolall 6g.8J1
— = aul . o
-u. - -n I‘ u.. E
W ]
V)= — =
emf(V) 7 C
emf(V) = —20 JE = 2V electomotive force

The infernal resistance of a baftery(r): the retraction caused by the media material
(chemical compounds) inside a battery for the electrical charge movement

wlsjoll) aawgll 6alo Lauayi Ll dsledl o o ') dyylagl) dulalall dogliloli
Ausbpaall caliagin)l da pad dyjUal Jala (Abbossll




QUESTIONS of CHARTER 4

b(2a.(3)a.(4)a.(5)a.(6b(1) /JoVl Jlgrull
[BR] Choose the correct statements for the following:
1ol Loo JAJ Qe 6l jial 1yw
1- The unit of electromotive force Cemf) is volt (v) and equals. b. j/c
$olusig V nlgd)l b emf duil sl deolal gl Yulid aaq (1

DIPLOZ b
2- The simple Galvano cell is:

) Primary battery

b) Secondary battery

¢) Fuel battery

d) Rechargeable battery

ro oyl Auila LAl aulall (2

A9l Aujliny (b
2969 Ayjlny (c

Uil dLs dyylay (d
3- A car battery of 12v is made up of 6 cells connected to each other.

b All in parallel

¢) Three cells in parallel and three cells in series
d) Two cells in series and four cells in parallel

LA =) So dhguro LA Cw (Lo oAk vI2 dulnlgs ¢ila 6wl duylag (3

e

ileill le La o (
Gileil le $AU GMillg WJIgil le LA GG (¢
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4~ In lithium-ion battery the separating boards between its poles will carry out:

a) Allow ions to pass through it
b Allow electrolyte solution to pass through it
c) Allow the ions and electrolyte solution to pass through it
d) Does not allow any of the above to flow
rode lauhs U Jjledl dag b Jo-=i rogLisll (ol dyjlay V-o(4
LA (o Josoll Gligiil 2lowll (a
LJAA (o Jgsoll Lidg syl Jglaol) elowll (b
LaJAA jg)oll LYo isIl Jglaollg Wiligsil eloudl (¢

LA jg)oll LidgyislVl Jglaollg Wiligiil douusiy (d
5- When charging a car battery, the amount of:

a)Source voltage must be slightly greater than the electromotive force Cemf) for the battery
bJ)Source voltage must be less than the electromotive force Cemf) for the battery
¢)The source voltage equals Cemf) for the battery
d)The source voltage is much greater than emf for the battery
Jladio Ulo Uall jaunos 6yl dyjlay (aub aic (5
Agylnil) emf deslpasll d=slall 698l jladio Jo Muald piAai janoll duhles (a
AUl emf duSU LAl A=ola)l 6981 jladio Uo k2ual Jasnoll duknlgs (b
Ay jtaal) emf AUy SJl A olaJl 5981 jlabo $olui jamnoll uknlgs (c

AyjUaal) emf AusU Al Aola)l 5981 jladio (o Qs 1Al Jasnoll dukled (d
6~ Hydrogen fuel cell converts:

adtlectric energy to chemical energy
b)Chemical energy to electrical energy
cLight energy to chemical energy

d)Electrical energy to light energy
1J29ad Lle Jo=5 ULag)atdll 2g5g drla 6)

Alors Abln LJ) ALl A5UaJI (a
A5Lyas dsla HJl Qsliossll AsUaJl (b
Au5lioas dsUa LJI Ausguall Aslall (¢
g Abla LJ) duslpasll dsUall (d
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What is a secondary battery? Give an example.

Answer: The cell that can be recharged again by passing an electric current in the opposite direction
.to the discharge current, including the car battery

L JUio 4831 Sdyqilil dyylayl Lo/ JliJl Jiguul

olaiVl LB LLIAA JUT kol BAl 6po Laiaub Salel Ylos LI dulall Qg
6)lll dyjlny Lddiog &2l JLri) yusloll

What is the type of energy stored in a secondary battery?
The chemical energy stored in the battery will be convened into electric energy.
A y9ill dyjlayl yb Gigjacll AsUnJl £9i Lo/l JIgul
ABU S AUla LJI e Jogaish Wil djlayll 6 Ligjaell Auiliod sl AsUall:ulgall
Explain by diagram the process of charging a car battery.
6Ll dyjlay gau duloe roawplh duag / &4l JIgawll

Q-5 What procedures are needed in order to maintain the car battery?
Slaviolalg 6 Ll @yylay Aylisl) LaALAS] o jiUl Wlel 2Vl palo /uuoladl Jigawll

(DAvoid extracting a large amount of current from the car battery for a long period of time. This
will generate a large amount of heat causing damage to the battery.

a gl ol §agy ela OV b dygda duio j 6 Fidlg dyylaul o WJle JLib o wiai(1)
AujUal bl V-0 L 61l o 6 )45 dos
(Dthe fevel of the acid solution Celectrolyted must be slightly higher than the level of the battery

plates. In case the solution is less as a result of evaporation through use distilled water needs to be
added, making sure that the relative density for the solution of the battery is approximately (1.3.

Qildun \$9iuo Yo ulel Lodla (e fisVl)uadolall Jglaol $gitwo Ussy Ul (2)
clo Al WAy Jloiwl aic pafill darii Jolaoll Yuadi Ao Lbg ,Jld dyylayl
Lpéi (13) dujUaul Jalaod dun il dslisall Cugll (o aalidl &o pafio




QI 027218592632

Oupaia0 277240133377

(3)the battery should not be left for a long time without usage. This will result in getting an
insulated on the boards

ol $ady WA QY Wilewiwl p1é Yo Algh 6a0) Auaclall AyUayl Wy pac (3)
Laslgdl Hle Wiy AJl (o WU jle b (9980

(43Do not approach the flame from the battery, which is at the last charge for the discharge of
explosive gases.

L0 ALLS WljLé @gpad Yauil duloc JAl Lub Vg dyyUaul Uo L) Liydi U (4)

(5) Always clean the battery poles and connection wires.
Loy Jagidl Wilig dujUadl wlasl wiaii Losla(5)

m List four pieces of equipment in which a dry battery is used.

dslalldgUayl Lays Jo=iwi | djidal @syjl pA3l /gwaludl Jigaw)l
iy

Light torch - 7 Radio equipment | ¢ wm CRadio) - Photography - me

Children's toys gl

Jahyl w=d- poaill GYi- (galyl (ELaoll 6jdal - .uiguall WAl
m What are the properties of hydrogen fuel?
U9 a1dllagbg Arla Lljo v lo/Eslul JIgaull

(D It does not contaminate the environment or the consumption of ordinary fuel which can affect
the human health. Hydrogen is extracted from water by oxidation and returns to water again.

(2) Hydrogen technology does not contain dangerous factors. It is safe to use.

(3) It lasts very long compared to the other kinds of batteries.

palic @yl ple $9iak ¥ agardll Lagleis| Yl Aiul) Geli Jouaa mac (1)/@ (1)
&o @ijliolu Jigb Wajoc (3)ian dyle Lali$iiri 6cl84 (2)disoo JUaAl Lb Ll
LbUayll Elgil rdy

R What are the part of a Dry battery b. Lithium-ion battery.
%) oLl Uoul (Gl (b)dslall &ulali(a) 0o JAS Wligho Lo/ Yol JIgaull

qa. T)ru hnfforu Itisa hnﬂprg which is rhru inside It consists of a vessel made of zinc It actslasa

VL L

negatlue pole There is a bar of carbon which acts as a positive pole which is surrounded by
electrolyte paste made of ammonium chloride, zinc chloride, water, manganese dioxide and carbon
powder. The vessel is closed with an insulated lid.
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(a) Lithium-lon battery have durable covers, especially designed to resist high pressure and the heat
generated inside the battery. The cover contains a value for security. The cover is made of three
thin {ayers wrapped in the shape of a spiral.

These layers represent:

(DThe positive pole Ccobalt lithium oxided
(2> Insulator
(3> Negative pole (made of carbond

The three layers are sunk in electrolyte solution (mostly ether), the insulating layer Cthin) is made
of plastic, which isolates the positive pole from the negative pole allowing the ions to pass through
them.

Craa o) JAuiny Gbgalo Aiys) Adlub &M ble alilay Wil 2l $gini:) peLitll- Uell (dlay iligso(b)

rogLirlll CilygA arwmAgl (o U Liagoll kil (1)
Jilk=Jl (2)
UeLAJI o UgAy wluldl Lk dll (3)
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calculate the work spent on a moving charge of (2() in an electrical circuit containing a battery
with electromotive force Cemf) 1.5V. (Answer: 37D

WO (C2)djladio G4 )nio @inub Jud Uo Joitoll Jsuidl jladio ciwal /JgVl JIguul
(V15) qluwi (emf) &5l sl Gssla)l Lavigs dyjling Lle $oind u5Upas 6550

w
emf(V)zg— = 1.5V=—= =>2W=1.5 X2 =W=3]

What is the electromotive force Cemf) for a battery 12V and work supplied by the battery in

order to move a charge (q) (120J). calculate the amount of charge (q) which is moving. (Answer:
100

Gl il jladiog (V12) dyylay (emf) Gl pdrall G bladl 6981 jladio /il JIgaull
qaiadb JI jlado vl :J (120 diauivl elypail dyjladl 0agji

p w
emj = —
q
120
q
120
1= 77




ELECTRICAL POWER
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CHAPTER 5 ENERGY AND ELECTRICAL POWER

AU Al 6ja8llg dbUall (5) ywolal Juadll
LN AT CITNHETTTE the amount of energy which is

consumed or used by an electrical system in a unit of time is given by

9l) ladlding LiJl dsUall jlado LAl :jlasll Lo dAldimell ABLIASI 6)adll
A6\ Iy pha=i Jodl 6229 Lb LILEAAI! LAl (La jokiiuy

P= f Co I/ 85 UaJI = 6ya8)1
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second (s) watt (W)
E=Pt
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Electrical power has many applications in our everyday life situation. It is consumed in
our houses, factories, business shops, hospitals for the purpose of lighting, heating,
cooling and operating devices
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Activity: Calculating the Electrical Power
:(Objective) huirill (1o wHoadl

WILIAA 2o Lo AAaldimell GBLEASI 8)adll Wl GJ] bubill 138 Wady
Adall @§roe Ul Glelpsd pladiwl clig duloce

The objective of this activity is to practically calculate the electrical power consumed
by an electric lamp, using current and potential difference readings.

(Tools) cilgail
(25W) (tlectrical lamp 6j)abq (V6) dubled ule Jo=y wilpds 2uno -

operating at 6V and 2.5W)
(6V) (Battery with 6V voltage) dulnleas dyjlny
- (Voltmeter) yiioilgo jlaa -

(Ammeter) yiiol jlara

©) (Electrical Key) yilpas aligo

| (Connection Wires) Jungi i

(Steps) o=l GlghA
64la U andy) Jadill uod Qdgo 9 Lod Aslyasll 6451aJl Lligho huyyi 1
Firoilgllg «oJlgill Lle firoll 2Ll dyjUadl 2luaoll Lle $gini dary
(2luaodl o $jlgill le

Connect the components of the electrical circuit as shown in the diagram Creferring to
a simple circuit with the lamp, battery, key, Ammeter in series, and Voltmeter in parallel
with the lamp).

AUy sl 6 5ladl Jasedni) plidoll §lei 2
Close the key to turn on the electrical civeuit.
(6151301 L Jladio Jhod Hill) fidoll jlars Sclpb Joaui 3
Record the reading of the Ammeter (representing the amount of the circuit current).
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Record the reading of the Voltmeter (representing the amount of the potential
difference across the ends of the lamp).

AL ds) =)l Gl dUunoll b ASldimell §)28) vimaj 5
Calculate the power consumed by the lamp by appluing the following relationship:

Power Consumed=CurrentxPotential Differenceadrall §pox jluidl=a a1 sl 6)28)1
(yiroilgall 6clpd x firoll 62lpb x50 (e, Ammeter Reading x Voltmeter Reading)

(Image: A simple electrical circuit diagram showing a battery, a switch, an
ammeter in series, and a light bulb with a voltmeter connected in parallel across
it. Arrows indicate current direction.)

:(Conclusion) 2Uiiiw)I

ool LA laiug Gl ASLEAAIl §)a8)l agani Yo USoii daliiill 1ad JUA (o
6209 L Aylyag ALigds Asla J| ASLAAI AUl J1gal Jao e H=T Lillg
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Through this activity, we can determine the electrical power consumed by the lamp,

which represents the rate at which electrical energy is converted into light and thermal
energy per unit of time.

m In the nearby diagram an electrical heater operated by 220V, the

resistance of its heating bars (one of three bars), (880): Calculate
(1 Power consumed by one of the bars. (2) Current flow in one of the bars.

Ml ani Goglio Cuilag (V220) Lajlade duknlgs Llaule Cuklw dusLpas 6loao
(2) Uil Gl ani oo AALNI o)l 6)a8)1 (1) 1ladio ruua] (Q88) AL (udawill
Uil Gl aal ub Wluwiodl jLill
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The lamps abc. in the given diagram are identical. Show which one of the lamps will
have more light (brighter). Which one consumes more power?

Laagi 581 UeSs Anlnoll Uo i yuils Wilolio Jolaoll JSLUIl b 4, b, ¢ dulnoll

T Al 6)ad Cllavimg Lodulg € (Leglaw piai)
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Solution We see the lamp c. is brighter lamp a. and lamp b. this is because of the
increase in the number of batteries in the circuit of the lamp c. What is the higher
potential difference across the lamp? So, the current flow increases in lamp (c). the
powey converted from electrical energy to-light in lamp c. is greater. p = ";

v b alunoll (o ClUAAQ A elunoll (o Leglauw JiAil ¢ aluaoll Ul ol :ulgall
@luaodl e LSUIASI Al G16 62l $l € 2Ll 6513 b a0Vl ac 6alj

m € eluaoll uo Wlioll JLLidl alai ilLg

The identical lamps (d, e, f) shown in the diagram. Which one of the lamps glows more?
Which one will convert the largest power?
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Answer:

The lump d. has more brightness. The lamps (e and ) will be less bright because of
the number of lamps in the circuit. This will lead to an increase of the equivalent
resistance in the circuit and decrease in the amount of current flow there.

Lamp (d) will have more energy consumed P=V%/R

Jsl Ulgass e, f ylaluaoll Lol (Ladgi fiAl) Leghuw ikl ga d eluao)l  Wigall
@islaoll Aoglaodl 6alj LIl Bagy 1adg 651l L6 Aulingll aac 62 iy laadgi

P=VZ/R .Laws wlurioll juill jlado Yladig 6511 LD

The amount of current flow throughout the lampsmakes the lamp brighter, the
electric current is affected by the following factors,

(1 Potential electric difference between the ends of the circuit,
(2) the number of lamps used in the circuit Ceircuit’s resistance) and its connection.
Telunoll Qagi Jlakio b 5§25 gd dlnoll hyga Lb Ulmioll Uil W 5qiy
— LI Jolg=JU yilliy A5l par Sl 65101 jLii
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Two lamps, the first indicated as 60 W and the second is indicated 30 W.

They were connected in parallel. This was connected in parallel with a
battery of a certain voltage.

Fill in the blanks in the following senesces by,<,>, = :

=

a. The resistance of the first lamp ... >... the resistance of the [ | 1
second lamp

b. The current flow in the first lamp.... <..... the current flow in
the second lamp




between the ends of the second lamp.

&o $jlgill Lle Unyy (W30) arle wgifo Lillg (W60) arle wgiso Joll Ylaluno
ob LRI Aol dwlio Laithlgs dylay puhd U lodlicgono Cikhyjg lodA=y
< o = Guwlioll Cljub YU ALl JooJl

(1D Yol 2lnoll ub Lwiluiol JLidl (2) .ol 2Lunoll oglilo > Joill 2Lunoll Goglio
(4) . oIWI 2lnoll 6clial < Joll 2lunoll elial (3) .ol 2ol Lo Wluioll JLLill <
Wil 2luaodl Lo e U A G16 = Jgll 2luaoll o a U 2D G)o.

aile Wil Lilidlg (W60) aule wgiso Joll Ylalunao/udilil jgaJl 2014 s)ljg
Laipin)g.é dyjlny pabad U Lodlicgono Cihyyg Lodua =) &o Gjlgl ule Uayy (W100)
< o = dwlioll ChUDYL @iVl Joll b €111 Mol duwlio

Joll 2lunodl Lo Wlawioll jLridl (2) .ol @lUunoll Goglio < Joll @lnoll doglio(1)
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A hair dryer with power 1500W used for 20 minutes. Calculate the amount of electric
energy consumed by the hair dryer.

Jlado waual minutes 20 a0 pib W80 Jo=iwl 131 W1500@i)as p=ib 820
SL@9a0ll b 6 poliiumoll Gl pASl ASUnJI

E=PXT
E=1500W X (20 X 60)S=1800kJ




An electric teapot uses potential difference of (220 \)), where the current flow is given
by (10 A). Calculate: (1D The teapot’s power (2) The electric energy consumed during
(20 )

A10 028 JLi G2Vl Blo LS Wiy V220 ada §16 Lle Jo=y LILKAS S Gapi
€520 JALA) A Lavit ol (6 pokioll a5l raall sUaI (2) Gapdl 6)a5(1):lade wal

12 Pvx|

P=220v X 10A=2200Watt

&3 E=PXT
E=2200Watt X 20s
E=44000J= 44KT

aulLasll asinJlaals s
THE COST OF ELECTRICITY

Think ! We can calculate the cost of electricity used by using equipment for a certain

period of time, if we know the price of the unit of electricity JKW — h) by using the
following equation:

13] dir=o Guioj 6] Lo jlan) lo=iwl ay asdai sl Yobll Wlwa Lifey ! 156
A5V As M=)l (Lo lag (KW-h)aisu sl 6aagll (ol Lioyc
The Cost of electricity = Power (kw) x time Chours) x unit price (Dinars/Ckw—h))

Uod X (h) GopIX (KW) auUpasll 8)adll = 6 poiiugll Aulpdsll dolall dals
JUgaJy 6anlgdl angll

Cost (Dinar) =P (KW) Xt (h) xXU.P (Dinar/KW-h)




If you use an electric vacuum cleaner for 30 minutes consuming a power of 1000W
and the price of a unit is (100 Dinars/kw-h).

(W1000) 6jab el dunisoll Crilag (Min30) 6ao) AUEAAS dunis o Calo=iwl 13]
Ca=6a wralgdl &lioll ga oo (Dinar/KW-h100) 6aalgll a9l (Lolg

Cost inar =P &wd Xt ) X U.P Dinar/kw-h
Cost inar =T ckwd X 0.5 chy X100 Dinar/kw-h

Cost Dinar =50 Dinar

lifgu cnd clipdill
ELECTRICITY IN OUR HOUSES

Electric establishments supply us with electricity through two wires/cables and the
electric alternating current flows through them with a potential difference of 220 V.

V220 Loddiy ad 2§06 Wgliio

The live wire (hot) (L) has a potential difference of 220V.
V2200aaa cllw ga L(jLadl)oadl il

The neufral (cold) wire (N) also carries current. but it is earthed at the power station
so its voltage is not as high as in the live wire.

aic yaJgo WigA Aule jié dithlgo UAJ LnJl Juidl Joou N(.:jl.!JI)Jal.ﬂoJl Cllull
.0)adll ddano
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Earthed circuits

The earth wire E : is connected to earth. This is used for the safety (safety wire). If any
fault happens in the electric circuit or if the live wire touches the metal cover of any
electric equipment, this will lead to a large amount of current to flow from the live wire
to the earth through the earthed wire. This will make the shock less dangerous.

@Lla LHg Guilyasll ol Joiung Ua)iu Junio Cllw g E uajdoll vliml
L Oo LSUIAAI JLI oo Wikl Gl Gads GRS §551a)] ,b JLA Cigan
VA J0dl Ll JULA Uo UA I GJI ool

Plug with Fuses A plug is made up of three wires, the live L and the neutral N and the

earthed wire E and the fuse. their role is as a safety precaution to avoid an electric
shock.

rpualdllg (N)ajWwig(Lyladl sl o Wby o anlall gA ulall(Plug)

(B)uajgodl clluig(Fuse)
WL

- Fuse: is a metal wire so that it has a certain limit to resist an electrical

current. If the current is more than that limit, then this metal wire will hot
and melt, then the electric current will cut of f. The fuse must be connected in series
with the live wire in the electric current before the current goes into the system. This
will cut of f the current when there is a current flow more than a certain current.

¥ Gy glall el o WJIgil Gle 5101 Alay Lo by $i6 Cllw g : pualall
aaja) A Ajaic aall 1aa jJUWill jolal 1A o aa e 0)lado aujy JUi Jolis
Sl e LSU ARSI LI Enbiyg ojldunill LOAT Ay)lia

G234 LA jlaall o JUI Jada (b ol Ellw o LJIQil ple §p1a Vb Eudgy
wlioll jl..l.lJIuoopIa.;Iu.oJ.lAI W Wil aie JUiJl &ty Ciia duloall doilhg
JU! jolail 13l Yo a2 e 0)1a8.0 2252 Jht Joniy ¥ Cpay $ o Wl Uo &l Ciin

Jlaallye Juill fadilg o)ladnil 44T dy)l)a Aol gduy Adaic aall i

Another means of safety is the disconnects device. This disconnects the electric current
automatically in the event the current flow exceeds that which was planned for.

The earth wire is normally thick, but its resistance against electricity is very weak,
less than the human's resistance. Therefore, the current flows in the cable but in the
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human body’s which touches the system making a short circuit wire, avoiding the
huma body.

Q/Earthing electrical appliances, especially those with a metal casing,

To avoids electric shock and protects electrical appliances because the grounding wire
has a very small resistance, less than the resistance of the human body, so a short
circuit is formed without the human body being included in it.

_ . TG

Gl OV dusUrasll siasyl flong dusbyasll

T B ey MR doglio o Jbl Ian 6 j12n dlioglio yayLl
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Q/ What happens to you when you touch a device that is not grounded?

if someone touches the external cover of the washing machine then the electric circuit
will be produced in which the current flows from the live wire through the washing
machine then through the human body to the earth. This will cause a dangerous electric
shock for human

52l j I-'-llauaal.l.n' V- - | Jaicuel$

CYETTE] Cl.l.ul.u.n\b opla Adaic JoAiiw jlaall t.ol.l.ﬂJ ni.ll Cllll Quuglly JI CUA
Wliaws ua )il LIl yaduidl oaua pieg jlavall e ool el o LSS LI Layd
Akdiy jlasll Jingi ol 13 ophaig oayalh AUUIAA déeunmy Ajaic yadinll
Ll G ywlolidl Ylag yaylidl el le $oladl LIUDI uldll Gupb U cbpasll

G5Upa s dd2in Ggan LJI$a8) ULb jlan)l Wilég Lall
DO YOU KNOW!

The event of an electric shock can result in damage to the human body especially to the function of the
cells and the nervous system. For example, a current flow of 0.0005A causes minor pain, however, a current
How of 0.01 A makes the muscles shrink. A current flow of 0.1A for even a few seconds may result in death.

Vo dualag YluiVl rouun Vo daliag ijlpal L) yap=ill aic 5L A)l A2l
JWi Wbl Lol sy Lodi vy (A0.00S) ojladio Jui Wil Wigo wa=ll plaillg LUAJ Joc

W5238) 2B 8y L5 ilgdd Lpits (A0T) ojlasio Jlui wlpuil Lol i is callki =)l Y= aas (A0.01) ojlado
agoll
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Q/ What does to protect yourself from danger electric shock?
To protect yourself from danger you must be careful and follow the following safety

procedures.

Do not touch anybody who is exposed to an electric shock, except when the person is
isolated from electricity.

Avoid putting any metal by hand into the plugs.

Do not leave wires without insulation.

Avoid touching both the live and the earth wires.

Ccl

cUpAll Jarmo (e Alind a=y Ml AU A b= HJl YA pRio yasid duuollo oac—

Uy s)l Andi o6 Jgj=o 1t 2L Eguuop Wi ouun fudg LLini -
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Dear students:
Rationalisation of electric energy means the best way of using electric energy such as
taking advantage of using natural light and minimising the use of electric lights during
the day. Also stop using air conditioners and cooling equipment in unused rooms. Similar
procedures for the rooms with heaters in rooms which are not used. Using economic
lamps should be encouraged such as florescent lamps.

220v

1A 440watt
<
Fuse Lamp
J | =/ A | / J 7 ."/

DR |

Switch ‘
(single pole single throw) Battery
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Choose the correct statement in the following:

1- The fuse must be connected.

b) In series with the neutral wire
¢) With the earthed wire

d) In parallel with the live wire

:ay 1) Ul Ly reaalaldi (1
e BT 1 i

wayllellw &o (€
ol el fo Gjlgill ble (d

2- kW-h is a unit of:
a) Power
b) Potential difference

¢) Resistance

Uwld 6aa9 o kKW-h sl dclw - Inlg gLiati(2(

6Ja8ll (a
Adall g (b
Goqlioll (C

3-0ne of the following is not a unit of electric power
AU A S 6)a01) Clang Gy AUl Glaagdl $aal (3

@ b)xs AXV
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G- Aa electric kettle has 1200 W. If the current flow in the kettle is 5A what is the
voltage which the system works on:

Lo Wluioll Juil YLa 136 W 1200 Lajlado 6)ady Jo=y Lilpds s Gapl (4
LAl Ad Layle Jo=y uidl Gualgdll jladio Loo AS @iVl
a)60 V

b)120 V
600 V
P=V.| = V=P/I=1200/5=240V

5-Electrical equipment consumes energy 18000J in five minutes. The rate of power
consumed is:

Ja=o ULb «§iléa yuod 020 v J18000 Lajladio AdUa poiimy uilpas jlaa (5
$olui jlaall 1A ub 6poiimoll 6)a8)l

a)360 Watt
b)180 Watt
)30 Watt
d)60 Watt
P=t/t = 18000/(5x60) = 60watt d.60watt
Explain the following:
ol Lo Jle/ il J1gauwl

1-The fuse is connected in.the electrical circuit for the house in series with the line
before the supply of electric equipment by electric energy.

Jb Jladl cllull &o Wil Lle Jjiold AisUpa sl 651l oo )9l &als kuy -1
AU A AsUAJU AU A 6 jdall jrdai

The fuse must be connected in series in the electric current before the current goes
into the system. This will cut off the current when there is a current flow movre than a
certain current How. Another means of safety is the disconnects device. This disconnects
the electric current automatically in the event the current flow exceeds that which was
planned for.
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$261 LA jlanll oo JLill Yoda Jub pall el fo igll le 8)5la yb Sy
wlioll Uil o 6451801 b HAT LS wbiuil aic U &ad) Cua diloall Adulag
JUI jolail 13Ls o an e 0)ladio aujy Jlth Joaty Yliiny ($jilo Ellw Jo &y luin

)l Oe Ll Sadiig ojlaunil LRAT dyjlpa Ga)a) Yauy Ajaic aalllaa

2-tlectric equipment will be earthed, especially the ones with metal covers.
wjasoll Wil UlA yaguraalug AU Al 6 sl ya)gi -2

The earth wire is normally thick, but its resistance against electricity is very weak,
less than the human'’s resistance. Therefore, the current flows in the cable but in the
human body’s which touches the system making a short circuit wire, avoiding the
human.

Qioglio UAylJI cllw Y u5UISIl §jidall Ulong GuSUIAAI ddsnl wiai
o UgA) Ul Jé Uo 806 6513 UgATis YluiVl pouus 8oglio Uo Jbl Ian 6
LdiouA (Lo YluwiVl

3-A bird can stand on a live wire which has very high power without being shocked

Wlay Ul yga il adaJl ELwl o wodith o Ellw Hle wdy Ul Bl UAhod -3
TALL IS Aoy

A bird can stand on a live wire which has very high power without being shocked because
it resistance is very highest does not constitute a closed circuit between him and the
live wire or earthed wired.

iy by JSuall olag yuolli Lidkadi U 1an 63us plall oaus dogliog YV
b Wliyg plall puaua o Wluriy Y alsy Aaic bl (o cjall 1aa doglio LJI
UeaLd ldion plnall ouua yoiy Ul pié Yo Cllll o opnd 6451 YoAiis Clhll

Is the fuse connected in parallel or in series in an electric circuit with the required
equipment that you want it to be safe? Why? The fuse must be connected in series in
the electric current before the current goes into the system. This will cut of f the current
when there is a current flow more than a certain current How. Another means of safety
is the disconnects device. This disconnects the electric current automatically in the event
the current flow exceeds that which was planned for.
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This diagram represents an electric circuit containing a lamp L, volt-meter,
ammeter. Of the reading of the voltmeter is 3V and the reading of the ammeter is
0.5A calculate:

a. The lamp resistance.
b. The lamp power Answers: (1D 6 2 (2) 15W

1AL6 Jitolg yitolnlgig (L) aluao Lle $oini AsLEAS 6451 Jiod Jolaodl JAuivl /Tyw
(2) Selunoll Goglio (1) :auai .(A0.5) yitoVl dclpdg (V3) jiroklgdll 6216 Ui Crole
Seumoliéyad | _
|

B PR )

P=3X05=15WattR = > = 6 =

\J

Two resistances 180 o and 90 Q are connected to each other in parallel. The set is
connected to a source with a potential difference 36V Calculate:

a. The current How in each resistance
b. The consumed power in each resistance by two different methods

¢. Compare between the quantities of consumed power in each resistance. What can
you conclude?

Answer: (1D 04 A, 0.2 AC2) 14.4Watt, 7.2 Watt

Hc degonoll Cihyjg $jlgill Lle Lodba =) &o Ylikhgyyo (22180,0290) Ylioglio /2w
6)ad)l (2) .Goglio J& Lo lmiodl juill (1) :uwmai (V36)oada §rd Jano
i - “n ': Iu - - “u ':'“mJl &oqLa_o ‘JA ‘-?b 'u' E I i“ 'I

SEUA o Qi 13lo .Goglio JA ub AALdi o)l 65281 §)ladio U VIS
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R, 180
v 36
&?41 XV=36X0.2=7 2watt or = P+=1%2/R= (0.222/180=7 2watt
P2=l2 XV=36 X 0.4=14.4watt or > P2=1%/R= (0.4)%/90=14 Gwatt
63?7 Pp 124 = 23 =1 P,=2P, Qi

Py 7.2 Py

A lamp has the following properties 24W, 21V. Calculate in Kw-h the consumed
energy during a time period of 10hours. Answer: 0.24 Kw-h

(KW-h) dclw-blgglialy viuual (21v) (24Watt) dull Gleuadl Joo luno /3yw
€(h10) 0jladio Uoj JAA ASldimoll AsUnJI

P=24watt/1000=0.024 Kw Watt
E=P Xt > £=0.024X10=0.24 KW-h

An electric boiler consumes power of ZkW. It worked for 6 hours. What is the cost
of energy consumed if the price of 1 kW-h is 100 Dinars? Answer: 1200 Dinar

dals Lo .(h6) wlelw Ciw 6230 Y (KW2)6)as clldiing Libpas Ylaw /4yw
(JUiaa100) aalgdl (KW-h) (od Ul Crole 131 AL ol A5UAJI

Cost inar =P &wd Xt ) X U.P inar/kw-h

Cost inar =2 ckwd> X6 i X100 Dinar/Kw-n> > Cost cpinar> =1200 Dinar

CHAPTER 5 U =5189( Jodl=s299

@ ( Energy gained ) [M‘ ALl ) ( joule Js> ) @
(p)(_Power )( 8 )( watteds ) (we)
@( Energy )[ 43Ul )( joule Js> ) @
Ccost of electricity) C 43al) 4418 ) ( Dinar ) (IQD)

[U. P)( unite price ) ( s;;fﬁ ) (iﬁh-hmieﬂ J\-%e-*) (Dinar/l(w-h)
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\__,jl.u.n\le 6)a8Jig aslall (5) ywoldJl Junal) aujljgll aliwVi
Ciilag (Minutes 30) 6ao) AuLIAAS Quuifo Culo=iwl 13l (A:2yw2011 $asdol
o Lod (Dinar/kw-h 100) 6aalg)l 6aag)l (Loig (KW 1) 6)ab Clldimi dunisoll

Sa=o6a walgll &lioll

Wiy (V220) ada §16 ule Jo=i il sub Gapl (A :6uw2011 Jgl joa Aliwi
AU A ABUII-2 .Gy VI 6)a5-1:)ladio viuunl (A8) ojladio JUb GupVl Lalo Lo
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24~ June 2019 first role: An electric boiler consumes power of (2000w). It worked for
(45min). what is the cost of consumed energy if the price of 1 (KWh) is 100 Dinar?

25- June 2019 second role: electrical device consumes energy (1800J) in Smin calaculte
the power consumed
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27- June 2019 third role: the electromotive force Cemf) for a battery 12V and the
amount of work supplied by the battery in order to move a charge (q) (120J)
calculate the amount of moving charge(g)
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29-2023 First Trial: An amount of electric charges has flowed (20C) through a
battery. The battery gained energy (60J). Calculate the electromotive force Cemf),
ie, the energy gained by one coulomb.

30-2023 First Trial: An electric device operated by (220V) and iys resistance (100Q)
calculate: 1- The power consumed by this device. 2- The electric energy consumed
during (20s).
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< What is the purpose of using a thick cable in Oersted's experiment?

The purpose of using a thick cable Cwire) in Oersted's experiment is that a thick
wire has small resistance, which allows a larger current to flow. This results in a
stronger magnetic field that significantly affects the compass needle, making the
observation more noticeable.
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<> What is the reason behind switching the circuit for a while?
So that the temperature of the wire does not rise and its resistance increases as a
result.
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OERSTED EXPERIMENT

Tools:
Magnetic needle fixed on tipped holder, thick wire of 30 cm, Battery voltage 15V,
Wires and an electric key.

Steps.

- Leave the magnetic needle free to direct alongside the line of the magnetic field of
the earth

- Place the thick wire over the magnetic needle so that it will be parallel to its axis

- Connect the ends of the thick wire to the poles of the battery and through an electric
key.

- Switch the key on for a while, then we will see the magnetic needle deviates and then
settle down at a perpendicular position alongside with the wire. Once the current
comes of f, the needle goes back to its original position.

- Reverse the direction of the current flow in the thick wire by reversing the poles of
the connected battery in the circuit. Then we switch on the electric key for a while. We
observe that the magnetic needle deviates and then settles down in a perpendicular
position with the thick wire and in a reverse position to the first case.

-Repeat the above steps by putting the thick wire under the needle and in a parallel
position to the needle. What do you observe in each step?

The deviation of the compass needle indicates to its response to a magnetic force as
it is a magnetic field. Also, its return to its original position when the electricity is of f
shows that the electric current generated this magnetic field, so we can say that:

The electric current flow in a conducting wire generates a magnetic field around
it.
(This is what Oersted concluded in the above experiment).




PLANNING THE M AGNETIC FIELD FOR A DIRECT
ELECTRIC CURRENT FLOW IN A STRAIGHT WIRE

USE Sprinkle the ivon powder

Tools: Carton, a thick wire, electrical key, electric battery of reasonable voltage, iron
powder.
Steps:

-Make a hole in the middle of the carton and thread the wire through the hole and
then we connect the electric circuit.

-Sprinkle the iron powder around the wire. Then we switch the electric circuit allowing
the electric current to flow in the wire.

Then we gently tap on the carton.

PLANNING THE M AGNETIC FIELD FOR A DIRECT
ELECTRIC CURRENT FLOW IN A STRAIGHT WIRE

USE the compass
Tools: Carton, some small magnetic compasses, a thick wire, electrical key, electric
battery of reasonable voltage.
Steps:

-By putting the compass on the carton instead of the ivon powder. They form a circle;
its center is the wire,

-Switch on the key by close the electric civcuit, for a while an electric current flow
through the wire, divection of the north pole for the magnetic needle.

-Reverse the poles of the battery to reverse direction of the current flow in the wire
and repeat the above steps. What do you observe?

We conclude from this activity that the iron fillings are arranged in a cocentre circles
Ccircles with the same center). The center will be the wire and in perpendicular to the
wire. These circles represent the magnetic field lines around the wire because of an
electric current flow in the wire.
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About the north poles of the compass needles, they represent the direction of the
magnetic field at the point where the compass is.
@Qpila Adla Ho wliy Jolimoe LILAS U puhlioll Jlaoll ik Aj

PLANNING A M AGNETIC FIELD FOR AN ELECTRIC DIRECT
CURRENT FLOW IN A CIRCULAR RING

Tools: carton, a number of magnetic compasses, a ring of thick wire Cinsulated),
electric key, battery with a proper voltage (dry) and iron powder.
Steps:

- Fix the circular thick wire in the carton and connect the electrical circuit which
consists of a ring connected in series with a battery.

- Allow the current to flow free for a few seconds in the wire and put some compasses
at various locations from the center of the ring.

Observe the deviation in the direction of the magnetic needles of the compasses.

- Reverse the direction of the current in the ring and repeat the above procedures.
What will we see?
- Repeat the activity by using iron powder and watch its arrangement.

We conclude from this activity that the shape of the magnetic field lines as a result
of the current flow in the conducted a circular ring, the lines will be elliptic in shape
Cegg shaped, and this will be more condensed inside the ring and it will be
perpendicular to the plane of the ring.

- Repeat activity 3 by using a spiral coil tmany rings or coil) refer to instead of a ring,
we see that the lines of the magnetic field, but they will be parallel to each other inside
the cail.

From this activity we conclude that:

The shape of the magnetic field inside a coil Cspiral) is a set of parallel lines. Outside
the coil, the lines would be closed. (This would be like a magnetic bar)

The amount of the magnetic field depends on the amount of the current and the
turns number in the length cell unit, which direct proportion with them.
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GENERATING ELECTRICITY BY USING A MAGNETIC FIELD

Tools: Permanent magnet (U) shaped, galvanometey, insulated conductive wire.
steps:

-Connect the two ends of the wire to the two ends of a galvanometer and move the
wire in a parallel direction to the lines of the magnetic field. Does the galvanometer
pointer move?

The galvanometer pointer would not move because there is no change in the magnetic
field.

-Move the wire in a vertically to the lines of the magnetic field Cup and down). We see
that the pointer of the galvanometer moves in two opposite directions around the side
of (zero) in the galvanometey.

This is due to a change in the magnetic field.

When the conductor stops moving, the pointer does not move.

We, therefore, conclude:

The instant electric current which is generated in the wire despite the nonexistence of
a battery in its electric current, is called the Induced Current, as it has been created
because of magnetic field.

Aiiagll AU Al Aola)l 6g8JI
INDUCED EMF

Tools: magnet bar, cylindrical coil, galvanometer
Steps:

- Connect both ends of the coil to the two ends of the galvanometer.

- Move the magnet by making it closer to (to ward) the coil parallel to the coil length.
We see the movement of the pointer of the galvanometer which indicates to the
current flow.

- Fix the magnet beside the coil and observe it. Does the galvanometer pointer move?
Observe that the pointer of the galvanometer is fixed at zero.

This indicates.

that no induced electric current has been generated.
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- Pull the magnet bar from the inside of the coil. See the deviation of the
galvanometer’s pointer which is in the direction opposite to the first case.

We, therefore, conclude that:
The induced electric current in a closed electric circuit is created when the magnet or
the coil is moved causing changes in the magnet field lines.

Whereas no induced current is created if none of these are moved. This is because no
change has happened to the magnetic field lines.

Wire Hold the cable with the right hand so that the thumb points to the direction of
the electric current, the other fingers with the closed point at the direction of electric
magnet

olail puiy Loiy jLil olail Jios olaudl puiy Cring Gdodl W@AJU llnll ¢lol
ouhlioll Jlaoll hghas olail Jioy &ulall

Coil With regard to the direction of the magnetic field inside the coil, this is determined
by the right-hand principle. The direction of the closed fingers will determine the
direction of the electric currents. The thumb will have the direction of magnetic field
inside the coil Cthis will point towards the north pole).

UAwo glo aflol) sioyl @A)l 6acls JloRiwl 232046 Waloll Jala puurhlisoll Jlaoll ol Lol
oLl LJI Lyl puins Libpasdl Uil olail Jliod Siln il W) UYgay Cuny Liodl WAIL Wl
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(x) represents the direction of the current entering the paper and the
direction of the magnetic field will be in a clockwise direction.

®

vuthlioll Yool olailg @6)gll Lo WAl Ll olai] Jiod (X)
delul Qdie Ulyga oLl o UgSy
() The dot represents the direction of the current out of the paper
and the direction of the magnetic field is in an anti-clockwise
direction
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The factors that the magnetic field around a cable, as a result of electric current
flow depends on the following:

1- The maagnetic field increases with the increase in the electric current How in the cable.
It also increases with the number of magnetic lines passing through a certain cross
section area.

2- The magnetic field increases as it is approached to the cable and decreases as it is
taken away.

3-The direction of the magnetic field depends on the direction of the direct electric
current in the straight cable.

Ellw (Joa Enibilill eailiaall Jinoll Lavle Apich enill Jolgell

:Ipoiuuo Lilipdd )i awd cilui @uéiuo
bl o6 Wlwioll GSLra S Ll -1
ALl (e ALVl aic ojladio Jéug L)l (o WIKidVl aic ojlafio alajy -2
b Wlwioll poliwoll G3UASI Uil olail Lle Acizy puihlisoll Jlaoll olxil -3
fouioll Ellull

right-hand principle for coil the
straight cable pass through its electric

current
JWi s wwlig aled ol LAl 6acls

right-hand principle for the straight
cable pass through its electric current
o wlwiy el Luiodl WAl dacle
wilpaa L

wilpas
The direction of the closed fingers will
determine the direction of the electric
currents.
The thumb will have the direction of
magnetic field inside the coil Cthis will

point towards the north pole.

wilpasll Uil olail Jiod &l

Jlaoll hgha olail oJI olaydl puinsd

ol puiy $l) Wlodl Jala pauthlisoll
(LI lodill Liindll

the thumb points to the direction of the
electric current, the other fingers with
the closed point at the direction of
electric magnet.

Loiy « il olail Jio) rolauVl puuiy
haha olail Jios Sulall olail pasiny
ohlioll Jlaoll

The electric magnet is made from a heart of soft iron when a conducted insulated
wire is wrapped around it. This can be in the shape of a straight bar or in the shape
of a "U". The direction of wrapping the wire in a magnet in the "U” shape towards the
inside in two opposite directions in order to get two magnetic poles, one north and the
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other south at it ended, the two ends of the wire will be joined to an electric current.
When the electric circuit is closed, the electromagnet will he generated. When the electric
circuit is open (disconnection of electric current, the magnet field will disappear quickly
in the piece of iron. This means we have a temporary magnet. If we want to get a
permanent magnet for a longer period after the disconnection of the electric current,
we use steel as a template instead of soft iron.

Eqlbboll auaall Jo wlo Jo UJLU.MJI vwthlioll LAy : UJIJJ.MJI urhliszoll
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The amount of magnetic for any magnet will depend on:

1- The amount of coil wrapping in unit length.
2- The type of material.
3-The amount of electric current flow in the coil.
xSl all yuhliol) puurhlioll Jlaoll Jlado acisy

JohJl 6aa9) Wloll tild) aac()

110Jl 6alo £qi(2)
aloll Lo Wlioll LU LI jlako(3)

Remember: The electric field increases between the poles et when it has a “U" shape
U dagin cails 131 duudali ol wUasyl O ala i pauthali oll Jlasdl Ul J840
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Magnetnc Field Lines Around a

077
027

Bar Magnet

Approximately circular lines.
loop.

Approximately elliptical lines, denser inside the

85971632

[
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Magnetic Field Lines Around a Current-

Carrying Coil

Cannot be controlled.

Can be controlled in strength Cintensity]
through the electric current flowing in it.

Cannot be controlled.

Can be controlled in magnetic pole direction by
reversing the direction of the electric current
flowing in it.

Arises from the arrangement of
magnetized particles in  ong
direction.

Arises from the flow of direct electric current
inside a conducting coil.

Wlo Joga vauthlizoll Jlaoll hgha

W Joa paurhlioll Jlaoll bhghia

Joluo LILAA JLIT ALS

Cl.uu.l.bl..l.s_o

aLs Jlodl LAl

Ly JSaill dyguay bolad Ly Jaanl dy 5l hglas

vuhlioll (6a1in) 698y oAl JS0d Ulol V
aLo JloJl LU S LI JUA Uo

wlbholl olail oAaill UsSoJ UsSosd
il olail  yus=y Quuhlisoll

)oiio LSUAAI JUill joro Uo Libii
Jago Wl Jala

>0 dhiooll Wil iy (o i

anlq olall

Comparison of Magnetic Field Lines: Inside vs. Outside the Coil

Magnetic Field Lines Inside the Coil

Magnetic Field Lines
Outside the Coil

outside the magnet, completing their

Direction: Emerge from the North pole to the South pol¢

magnet from the South pole to the North pole

Direction: Not specified ir
loop inside the¢ the image.

Magnitude: Constant (straight parallel lines).

Magnitude: Variablg
(diverging in an elliptica
shape).
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Shape of Magnetic Field Lines for a Coi

Shape of Magnetic Field Lines for a
Wire

They are approximately elliptical lines
that become denser inside the loop and

They are arranged in concentric circles
with the wire as their center and

are perpendicular to the plane of the perpendicular to it. These circles

loop. represent the magnetic field lines
around the wire, originating from the

flow of electric current in the wire.
vuuhligoll Jlaoll hgha JAiw el uSbpasll Jlaogll heha JAib

loJ
JAla roaajbi lpdi Jadill Gugaau hehha
aslall sgiwo Lle GUagoc JgAlig dalall
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L b GIURAA JL Wbl e Huablidig

AU pasll hilsoll GYlo=iwl
The Use of tlectric Magnets

The Electric Bell: This is a well-known attention system. An electromagnet is used in
operating the electric bell function, which consists of:

1- An electromagnet is a "U" shape.

2- Container made of soft iron. Protector used by iron
3-Axial nail.

4-Hammeyr. rapper

5-Metal Gong Bell.

Vo Yurhliszoll poliwl auiil) jlas g : LU Sl yuyall

(2).Uwbpa JAaiiy Wilpas puhlo(T) 0o iiyg aloc
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The Telerhone by speaking into a receiver, the current in the electric circuit will
change caused by pulses of pressure and shrinking in a similar way to the frequency
ofthe caller’s voice (the same frequency). These kinds of frequencies are transmitted
through the cables and the other person’s receiverCheadphone). This will pass through
the electromagnets which attract a thin disc made of iron which generate a frequency
This will generate a sound waves in the air, similar to the sound of the callers.

GlAL J=0) G5Uraall 51al b JLl jlado iy s olol Al aic adilall
(audi aapiJl) plAlioll Cigun Wlago aayi) alile JAuing JAalAillg khéebAaill (Lo
Hc Jod $allg Javl WQildJl dclow OJI WlwYl JUA J&iiy jJuily il 1adg
WAJAiLs Eqlaol ajanll o Wisd) Lnpd 0j9ay wiany sl Lilpasll yuihlisoll

rol&ioll ciganl Loyl clgall b dyigan ilago ialeo

Electromagnet Relay: This is a magnet key used as a controlling means of switching
“on" and "off" in an electric circuit. In a car for example, the relay plays the role of”
controlling the functioning of a large electric current. This is initiated by a small current
when turning the car key. It is also used at the electronic circuits in order to switch “on
and “of f* automatically.

VO PAAIL olala Jo=iuy vurhliso eli9o Uc 6)uc : (\“,J.,u) wIilasll Jajoll
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(Gl ogpdall Ciall 81aUA) lals
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INDUCTION AND

INDUCED ELECTROMOTIV

o.uuhh_zo Jloo laaiwl cUpa sl aulgi:khliill

Activity: Generating Electricity Using a Magnetic Field
(Objectived:hiLil o Wl

@iy draui @8pa) dagii Jungo Cllw ub Cring LiLAA JUT ay)gi ALd1s ALAg]
othlioe Jlao U9

To demonstrate how an induced electric current is generated in a conducting wire due
to relative motion between it and a magnetic field.

(Tools):xulgaill

“U" (Permanent U-shaped magnet) s pa JAauis ole poila yurhlio -
(Galvanometer)jiiogilalA jlaan .
(Unsulated conductive wired Jgj=o Jungo vllis .
(Steps and Observations):csUaallalig Lo=)l Cilghas
Firogilalall jlan yoph VIl cllull yopha Jungi 1

Connect the two ends of the wire to the two ends of a galvanometer.

oaurhlizoll Jlaoll hghal jlgo olaily cllull &yas 2
Move the wire in a direction parallel to the magnetic field lines.
Jirogilal Al pbgo vlpaiy M (Observation): aaa ol

The galvanometer pointer would not move.

el Llaehid) Yill pahlisoll Jlas)l hgha o ki angy M (Reason): vl

There is no change in the magnetic field lines cut by the wire.
(J2willg uleil) puurhlioll Jlao)l hghs ple $agos Sadg) el Epaj .3

Move the wire vertically to the magnetic field lines Cup and down).
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U Aleio Uudlail Epaiy fiegililall pbdoe Ol halli (Observation): @aallgll

JamnlldayjaiJon

We observe that the pointer of the galvancmeter moves in two opposite directions
around the zero mark.

ol puubkligll Jlagll hgha b pei Ggan vy lag (Reason): vl
Clwll lashéy

This is due to a change in the magnetic field lines cut by the wire.
)l AApawabgi 4
Stop the conductor’'s movement.
Jitogilalall pibgo ¢paiy ¥ (Observation): ddaailoll
The galvanometer pointer does not move.
0 ion):2liii
Lb gy Bl (LA LIVl LSUaAI Ll g (Induced Current): Cuinoll Lyl

i) Gy Uik 259 Gl sl igila ob Gyla) 3929 AL o iyl ble Ll
Ellwll a=hdy Gl publisoll Yol ub

The Induced Current is the instantaneous electric current generated in the wire
despite the absence of a battery in its electric circuit. It is created as a result of a
changing magnetic field cut by the wire.

) closed when the bar crosses the magnetic Field. (When there is a
change in the change in the amount of magnetic force in unit

N\
time). This current will not be created when we keep moving the bar in
the position parallel to the lines of the magnetic fields. % AN
W o
o e jx =
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The lnsTant electric current 1., 4.,c¢i0n - Which is generated is the cable/bar in spite
of the non-existence of a battery in its electric current is called the Inductive Current,
as it has been created as a result of a magnetic field.

ole ELLl b gy SN (GBADN) LIVl GSULASI JUD G fgyeion CLEN I UL
outhlizoll Jlaoll i Uo L dsuya sl diysla VO AJUny 2929 PaL o ot HI

hglaa el &ad) Loaic Aaboll duilyaall §)51a0l b Algiy Criagll juill JA3T
(U0l 6209 L6 Athlioll 698Jl aac O PR Jguaa aic) punhlisoll Jlaoll
o hlisoll Jlaoll hghal jlgo olail yb Ellll ey Loaic jUilllaa algiy Vg

Q: How does induced current created?

The induced current in a closed electric circuit is created when the magnet or the coil is
moved causing changes in the magnet field lines.

Q: Why no induced current created?
No induced current is created if none of these are moved. This is because no change
has happened to the magnet Field lines
i Lo Wlodl ol yualissoll iy Loaic Litiy SEriagdl jLidl Uiy wau1s/yw
rhlioll Jlaoll hghs o
Jaoll hgha ub i Jguaa paw) Lo i Wyaly 3] Cringll jLuill biviy V Loiy
Generating an induced current in the closed circuit is due to an induced potential
difference generated at the ends of a conductor called induced electromotive force

Cinduced emf). This is measured in volts. This was first carried out by the scientist
Faraday in 1831.

Al §)o aJgi Ly gdg Aaboll Aulasll 651aJ1 oo Cringdl il aJgi Judi
induce ) @iliagll @by sIl d=slall 608JU Louy Jngoll porh ule Ling
01831 pole 5lal)o rolleedl 2y ple LA g .(Volt) g2l 6angy ywldi(emf
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the 8|€Cfr0magneﬁc indUCﬁOD is a phenomenon of

generating an induced voltage through an electric conductor within a magnetic field
which is variable, or by a relative movement between the conductor and the magnetic
field in which variation is in the magnetic field is happening.

The induced magnetic phenomenon is the basis for operating many electric devices
especially the generators.

&8y LILIAAS Jungo Hic Gling Grinlgd gl 6 pala LAl : puurhliog )l Ciall
Jlaollg Juagoll U G a5 ja Gapb U gl jiio paurhlio Jlao uo
Joc ywlwi < ourthblioll Jlaodl ob i lausd Gany paurhlioll

Q/Depends on the intensity of the electrical induced current?
(1D the number of cail rolls (directly proportional)
(2) the speed of the movement of the connector or magnet (directly proportionald

(3) the intensity of polar magnet (directly proportionald

e (2) (Laps Cwliil) Wlodl wild) aac (1) Sdiingll Yl sl Ll 6aub agisi
Gwliil) yuhlioll pahas 6a1b (3) (Lapds Lwliil) yurhlisoll gl Jungoll 45y
(FEY12

Electric Generator This is a system/machine which converts the mechanical or
dynamic energy to electric energy with magnetic field availability. It is regarded as the
main source which is used to produce electric energy works on the foundation of
electromagnetic induction.

outhliog)dall Ciall 6 pala Wl

Asin OJI (Arspall) Arayilaiell Asuall Jygai ole Jo=y jlan :5UpaA)l aigoll
AsUnJl QUL LB Joiwol Yuripl Janoll aig puuthlio Jlao aga¢y Auypas
ol ool Cinlliage ule Jo=49 Alpasll

Electric Motor is a machine which converts electrical energy to mechanical energy with
the aid of a magnetic field. It has the opposite function of the electric generator. The
function of the electric motor depends on the basis of the magnetism in the cable in
which the electric current flows.

Joo 3929y drauilai,e dsln oJI ABUpa sl AsUall Jgay jlaa :o5bpa sl ol




wligaoll

wilpAaIl ol D.C.joiwoll il algo
i THE SIMPLE GENERATOR
ELECTRIC MOTOR DRECT CORREET

WaliiolJl jUiJl alJgo

EqlhoJl ayanll Uo Lld Joa welo Jgji=o Jungo Cllw o Wlo
A coil of conducted wires insulated and wrapped around an iron core

Two carbon brushes (Wloadl) (ouylall (o YUitisyo

A permanent magnet or electric magnet

U W pa JAauin ibpas yurhliso gi poila yurhlio

in a "U" shape.

(Utilgj=o Adla yani) JalroJl
exchanger, Commuftator

the two halves of the metal ring is electrically isolated
from each other, and they join the two ends of the core

coil

loduAa s
Two insulated metal rings

Q/ What happens during the rotation of the coil between the magnetic poles?

During the rotation of the coil inside the magnetic field in a regular way, it crosses the

magnetic force lines eausing thanges in the magnetic force lines.

This will generate an induced electromotive force (induced emf) leading to an induced
alternating electric current How in the core coil. This will be transferred the two metal
external electric circuit. It is

rings and the brushes which are touching them to the.
called an alternating current.

JAla wloll gljga aic Syurhlisoll pihd Yo wWloll
oo Isi Ganyw dunihlioll 698Jl heha lehls

Uljga cLill Gang 1ale/yw

L5 il 8w diing G5lyas dedla 608 algiis duuhligoll 5ol hohs
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UL 29 Unipiaoll ULALaMI pac Sy Sl Lalo b ACkIgLito Ciino Libpas
(ACqliio jLui) G jlatl Al pa sl 6 51adl JI Lodd ULiuolloll

Q/ What is the benefit of the commutator in the engine? Makes the engine coil spin
in one direction.

Q/ What is the use of the commutator in the engine? The coil will continue rotating
in one direction.

.aalg olail jgai ¥l pagll 6lgi J=as Sl pagll v JalroJl 0a5lo Lo /yw

coil magnetic field shape Straight wire magnetic field shape
lo)

the lines will be elliptic in shape (egg | a co-centre circle Ccircles with the
shape) and this will be more condensed | same center). The center will be the
inside the ring and it will be | wire and in perpendicular to the wire.
perpendicular to the plane of the ring. | These circles represent the magnetic
o0 Lyl JSaidl dyguay hglaa | field lines around the wire as a result
Lle Wagoc PYoilig Adlall Jala | of an electric current flow in the wire.
ddlallsqiwo | jApoll 6anio plga JAuiy wipii
$2g0L xs_qii-w-o-aq Ul ldjSyo
hgha Jioi Jlgall oidg aulc
Cllwll Joa punhlioll Jlaoll
Vo LILAA JUS Wil e {Hablidlg
il




QUESTIONS of CHARTER

loo JA) daranll ojsdl yiai /1yw
b. (2D b.(3)a (©b.(5a. (6] a (7D a (8 c(1):,ily

Choose the correct statement for the following:

1- Induced electromotive force (emf) is generated as a result of changing in:
adtlectric field.

b)Magnetic field.

c)Electric potential difference.

d)Mechanical force.
i (o gii emf diiagll AU all d=olall 598l (1

wIlpadl Jlaoll (a
WDSUEAAI Al §1b (C
Aaailaroll 698l (d
1- The induced electric current in wire coil circuit increases it?

a)The magnet is moved slowly inside the coil.
b)The magnet is moved faster inside the coil.
¢)The magnet is fixed in the coil.
dDThe coil is pulled slowly away from the magnet
:13] AL lo 84515 Lb algioll Cringl JLrill jladie alajy 2-

Blodl Jala ey yurhlioll Gpali (a
aloJl Jala depuy yushlioll &yas (b
Lol dpi Lslw yurhlioll Ugsy (€
wihlioll e iag=y ehhyyalodluaw (d
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3- An alternating current generator can be transferred to a direct current generator.
This is done by moving the two slippery rings away and connecting the two sides of the
coil to the:

adtxchanger.
b)Electric lamp.
c)Thick wire.
dd)Voltmeter .

QI Lifla &6 A ool JUil) aJgo L] Woliioll Uil algo JIgai USoy -3
i 4 WQloll pbpha hyjg @io

Jalo (@
WwiLpas duno (b
Jalé el (C
Jitohlgo (d
&. The electric generator connects the mechanical energy to:

a)Chemical energy.

b)Electric energy.
c)Magnetic energy.
dLight energy.
@B Ua LJI 8141l L0)l @Ua Jgay LSUIAAIl algoll -6
Apilors (A
Aruhlize (€
Ayign (d

5. Electric motor convert the electric energy to:
a)Mechanical energy.
b)Chemical energy.

c)Magnetic energy.

dlight energy.
:Adla oJl Aulasll dslall Jugal ole KiLjasIl Gpaoll Jo=y =5




Ausluoss (b
Apuhlie (C
duigua (d

6. Which one of the following do not exceed the electromagnetic force for the coil:
Which one of the following do not increase the electromagnetic force for the coil:
adtntering a copper bar inside the coil space.
b)Entering an ivon bar inside the coil space.
cdincrease the number of wrapping in the coils per length unit.
dlncreasing the amount of current flow in the coil
1 Qlo) LU A yurihlioll 596 aji ¥ AU JolgsJl $i -6
loll Wwoa Jala ywlai guw Jlaal (a
8loJl Wwea JAala ajaa glw Jlaal (b

JobJl 6aag) waloll ila) aac 6alj (€
Wloll L6 Wluioll JLill jladio 6aLj (d

/. Insulated conducted wire is wrapped around an iron nail. The two ends of the wire
are connected to a battery with a proper voltage. Which one of the following statements
is not true for this case?

a)The nail will be a permanent magnet.
bdOne end of the nail will be a north pole and the other a south pole.
c)The nail generates magnetism around it.

d)The magnetic field of the nail will disappear after a period of time when the current
is

cut off.

QyUay cllull oo hyjg (Eglhao ajan o Jlodio Jga Jgjo Jungo Cllw o) 7-
WJlaJl 0Ad) Aaian pé AVl sl Jo gi Auwlio Litihlgo

Liupas Lughlio Yoay E9lholl auaall (o Jloauo (4
Lgia Uk pallg Wiedd Lhs pn S Jlowo)l ok aal (b

g hhuagll oob L hlis o Yoo Jlowusl algy (€

il EUadil Yo uio] 6 £id A=y jlotuol) paurhlizoll Yool Jojs (d




a)An electric field only.
b)A magnetic field only.
¢)An electric and a magnetic field.
:aJgi A4 pai ol AUy Sl Ciliagill -8

Jads Lilpas Jlao (a
wurhlio Jlaog Liljaa Jlao (€

. In which way does the electric magnet differ from.a permanent magnet?

1- used in lifting steel and iron scraps in the factories and transfer to other places
suitable because the field fades with the interruption of electricity and cannot use
permanent magnet for this purpose.

2- It is possible to reverse the poles of the electric magnet unlike the poles of the
electric battery and cannot be permanent magnet.

3-Magnetism can be changed by changing the amount of current flowing through its
coil.

4~ in electrical machines that depend on the work on the magnetic effect of the
current (magnetic time) as in the electric bell and other complex types in different
electronic devices.

5- used by surgeons to remove the fragments of iron wounds and fragments of iron
sprouting in the eye.

6-It is also used in generators and electric motors with self-lighting and in the
recording of television and audio programs through magnetic tapes and the like.

/- to obtain a magnetic field can be controlled.

UALol LJI Laldig Gilinol b Wikl ayanlig AVedll &b &b) Lbd Wloxiwl -1
Jlo=iwl USo¥g LIl Al JLEill EUASIY Huiiiliy AUlao UV duwlio il
a2l 138 Gosladl yurhlisoll

QyUadl phad by yui sy HSUASIT e blisoll puhsd yusc JSooll Yo -2
(odlajl yuphlisol) U3 A oiVg dulyasll

aflo JAA Qlwioll Juill jlado jsiy Quuniinlist ol Aligd pasei o) -3

Wil aupialiseoll J5til Gle Ll 6 a0li=i Ll AL OV OO -4
b 8afimo spal Elgilg YILLAAI YNl b Lok (Lisg hisel) YSUrASII
AaLiAgll duiqrisaIyl 6 jaaly

Ul 6 ALl agandl LUALDhg 2gpall (o agaadl LUALD &IjY Yealall aloiug -5
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Aglall 8 LN Cla AU L Sl LS paallg ASLEa Sl Cila)goell b Joiuy LS -6
Ladyub Log duuihlio s pbl dalwgy rigunllg & jlalill Qol il Jaaul o9
arle Sl g5 ol putihlio Jo wle Jonal) -7

In the following diagram U magnetic bar is moving inside the coil space?

a. Why does the electric current How in the milliampere which is connected
between the ends of the coil? &

Generating an induced current in the closed circuit is due to an induced ‘_L H“

potential effort generated at the ends of a conductor called induced =

electromotive force Cinduced emf). \( o
R |

b. What is the source of the electric energy generated in the circuit?

The source of electrical energy generated in the circuit from the completion of external
work to overcome the obstruction force of the movement of the magnet.

Qloll Lo JAla dpuihliso §lw &l paii Jolaodl JAuill uob /3w

Wloll b Ha U bgusoll fitol uloll jlaa Lb LILEAS JLS WLl Cw Lo (a
85121 b BaJgloll Auslyasll dsUall Jano Lo (b

50 RSN 6 51l Llodl Lo Ha e (eMf) Ellino AL IAS G=b1a 696 gl Ly (A)

oaIla J2ib jlail Yo 5L 53510l pb 8a)gioll Gulpas)l dsUall jano (b)
uuhlis ol 84 3a) 816 20l 608Jl Lle wilsil)

Draw :1 diagram illustrating the lines of the magnetic force for a magnetic

field produced by electric direct current flow in

1- A conductor straight wire
2- A conductor ring wire




3-
4~ A wire coil in the shape of a spira

Explain (giving reasons) in which of the following cases a straight conducted wire
with an electric current flow will be affected by a magnetic force when placed inside a
regular magnetic field

1- The length of perpendicular cable to the magnetic field lines

Affected by magnetism force when placed vertically inside the magnetic field
2-The length of perpendicular cable parallel to the magnetic field lines

Not affected, the wire is not affected by any magnetic force.

roudiwo Jungo Cllw piliy UiVl guidlall Uo $l L6 Ll 353 &o dudg /Syw
outhlio Jlao JAla asiag aic Quuuhlio 6gdy Lilpas U aus Wiy
59

oduthlioll Jlaoll bl le Lagoc ¢llwll Joh gla 13] (a
ol ol Jlaoll hglaal Ujlgo vlluwll Jgh gla lal (b




olliio puhlio Jlao Jala bagoc Aviag aic druyhliso 694y yiliya

Ayl o 698 @yl wllul jitiy Wb

[ The magnetic field of a coil with electric direct current field increases when a piece
of iron is placed inside it. Explain this statement.

&adg aic poiwe LILKAAS LS Ard Wiy Wle) paurhlizoll Jlaoll alajy /6yw
TELA Jle Abga b AJan A

Aganlldins JUA (G hlizoll hghall aac) pauyalioll yarell @sis 6l

To increase the magnetic flux density(B) (number of magnetic lines) during the iron
piece

[ what are the basic components of an electric generator and an.electric motor?
VILAAI Epaol) Al WligAoll :uilsasll algol) GuwlwVl tiligh ol /7yw
[P What are the principles of the functioning of each of the following

a. An electric motor: Works on the principle of magnetic force moving vertically in a
conductive wire flowing by an electric current and a subject within a regular magnetic
field.

b. An electric generator: Works on the principle of electromagnetic induction in
generating an electric impulse Cemf) in a coil around the heart of wrought iron when
rotating in a regular magnetic field.

o JA Joc lato Lo /8w
LIUaAIl aJgoll (b)LiL sl &l pasli(a)

bagoc 6)340ll Grurhlizoll 698l lato Lle Jo=y :pilpasll Winoll Joc 1ato(a)
rhlio puurhligo Jlao Jala 91290 9 iliaa L s Wiy Jungo Cll b

Al Lo Luhli®ogra sl Ciall iare Lle Jo=Ry 1LIUASI aJgoll Jor lago(b)
@jljga aic Eolaol ajanll o LLLS Joa wllo o (emf) diino diLias Aol 696

PR What is the difference between the alternating current generator and a direct
current generator in respect to:

a. The consisting pants

b. The current emitted from them
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S o Joiuueldl JUil algog wigliiedl JUidl adgo (@1 Lo /9w

i o WUy Ll cljlI (a
Lo JA (o @JLaJl juidl (b

D.C.

Joiwoll LIUAAII algoll Uo @)LAJI L

laalg lalo CLVEY

Juil) SU A algoll Uo @JLAJI Ll
A.C wqliioJl

Pulse Wave dagoll yuay

sinusoidal wave dag.oll L

one directionaalg olail

Variable direction olaiVl piio

Variable amount jladoll piio

Variable amount jladoll paio

Has a certain rate (Juo Jaso aJ

dLola 6)9a L6 11010 Soluy Wa=wo

The rate is zero in a full cycle
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Arildall dlgaell (7) caludl Jaall

Electric transformer

to step up Craise) or step down (reduce) the alternating voltage CAC), Cwhich
consequently changes the current).

YRR TYof two coils made from insulated copper wires wrapped around a closed core
of sof't iron.

WL (Ml When an alternating current (AC) flows in the primary coil of the
transformey, it generates a changing magnetic field inside the iron core. This changing
field induces a voltage in both the primary and secondary coils.

It on direct current (DC) because a direct current (being constant
in magnitude and direction) does not generate a changing magnetic field in the core.
Therefore, no induced current is generated in the secondary coil.

The coil connected with the source of alternating voltage Cthe supply of voltage for the
transformer and the number of wrappings is N1 and is called the primary coil . The
coil which is connected with the load C(the system which works on the transformer)
which has N2 wrappings is called the secondary coil.

|1 If
= :

|2

-

primary side S e _\\\ secondary side
\l
|
|
|

® B we=e] -
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.£qUaoll ayanll Yo $lo
Ulao 2oy dUgaol) GSlaiyl waloll b ACigliio Juui Wil aic ST TU PPy PO
il oA $oilil Wloll Jlaodl 1A Quins .aganll wuldll Jala Ipio uhligo
RCS EWTLT RPN

A CLigliiodl jLLil 6 jaral (o AL AAIl Agagll A=) N PYI EYR
Cul) LIV aloll U6 oo JU Jg o Adc Ly Elag roi ol JLill GLcfIPESTT

Jooll o6 i Ggan mas) g_.jq.ilfiJI Wloll Lo Cing Ui algy V (oliVig jladoll
Aganll il JAla puuhlisoll

According to the (LM RGN L7 1, for an ideal transformer (assuming
100% efficiency and neglecting energy losses through coil wires and the iron core during

operation), the input power to the primary coil equals the output power from the
secondary coil. Thus:

PEEYIYET Wi (Laus 6juus asqul . %100 Laliclds dutio & aic)
6)adll jlado yoluy LIV Laloll §51a) Sidasll AsUall jlado Ul ani FEIY]
AU Waleoll Gl Ajaic Ul old, $oill Wloll 851 b Aalall

The power supply for the primary coil =the outward power from the secondly coil, that

means:
P1 — Pz
N; V; N; I,
N, v, TN, T

The rate = Nz - is the ratio of transformation or the ratio of the number of turns

tmmf'w ration in the transformer

N,
~alall aa.ccl.u.u.lgl CUqa.oJlu.oqua.lqu.l.u.l.u N. w-cad il
1

Q/ Why that during the transfer of electric power to far distances through long
wires it is transferred with high voltage and low current?

This is because transmitting power at high voltage and low current minimizes power
loss due to the high resistance of long wires (Piss=I1?Ryire, BY reducing the current (D,
the power loss is significantly decreased.
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Step-up step-down
transformer transformer
Q/ Why is the magnetic heart made of wrought iron?

Because wrought iron is a ferromagnetic material that can be easily magnetized and
demagnetized (forming a temporary magnet), and a closed core ensures efficient
transfer of magnetic flux lines to the secondary coil.

S@lso Eglinoll ayanll o Wgaoll purhlioll Lild &iny l15lo)/yw
uaLall Jlao khgha Jdi Ylo) §log Ciddo purhlio EgUaoll ayanll OV ¢llig
156301 ol LIl puhliseoll

The first type step-down transformer

In this kind of transformer, the number of turns in the secondary coil (N2) will he less
than the number of turns in the primary coil (N1. So, the output voltage from the
secondary coil (V2) will be less than the input voltage (V1) in the primary coil

There are numerous applications for this type of transformer. Most of the
transformers. the loss of the transformers provided in the houses have this type of
transformer. Also, in the stations which receive power in order to supply cities. Also, the
transformers used in electric welding. The mobile phone transformers (chargers).
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V1) LA Ladl o L6 AUAII Gl (o JBI
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L dloxiwoll Weaollg Yaodl WJI jiaaoll §)adll pMiwil Ghalio Lo dloxioll
«J2UgoJl &inlb b @o=iwoll Ugaosllg LSLAAII plall jlax

The Second Type Step-up fransformer in this kind of transformer the

number of wrappings in the secondary coil (N2) will be greater than the nhumber of
wrappings in the primary coil (N.

So, the output voltage from the secondary coil (V) will be greater than the input
voltage (V1) in the primary coil. This is the case in the high voltage supply in televisions
in order to project electrons on to the screen.

Electricity power generators also use this kind of transformer when they transmit
electric power to the cities.

Step up transformey is used in some electric equipment power station supplies to cities.
Gl Ladlo wild) aac Uohy: JLril) WAaola ALiJgall d=ol) UJLIJI Eaqlll
(N1) 31Vl Lddl o WL aae o a1 (N2)
LAdlo Lo dlalall dualgdll o 1Al (V2) $eilidl Ladle (o A jladl dualgdll Uls 13J
(V1) Lslaiaul

LI LAV WALAY dylell dunlgall jraail jlalill jlas yob Ao=iwoll Ugaoll Jio
Wl LaJlw)l adc AUl AsUaJl aulgi Lilano b Gloimell CiNgaoll gl dubliil)
UaoJl

MEMBER

The step-up voltage transformer will be step down
current and vice versa, the step-down voltage
transformer will be at step up current transformer.

Qubellig .awai c1dgll cnd lill Ardla geai dunlgall deshll dlgaoll ¢l
.Awai c1b gll end yluill desdl) ¢ gai dunlgall ArslAll dlgaells
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POWER LOSS IN ELECTRIC TRANSFORMERS

The (types of loss ared:

1-Loss as a result of wire resistance to the coils. This loss will appear as heat in the
wires of two coils Cprimary and secondary) during the operation of the transformer.
This is as a result of Ohm resistance for the wires of the coils.

eSistance

To minimise this loss, the wires of the coils are made of material with less
Ccopper).

Wl gaoll plus Elgdl
VIl Jrlloll Wil Lb dyylya AsUa JAdily palaig :jilall dilwl doglie or dili §jlui~1
Ul loll ) 8uoqVl doglioll e ARil Lag Wgaoll JLiibl clill L6 SeiliJig
Uko) Jladioll 81 Goglio Cula 8alo Uko Uflodl Gl &ini JSluall oid Juldilg
(el

2- Loss of Eddy Currents:

This appears as heat energy in the iron core for the transformer during its operation.
It happens because of the change in the magnetic field lines through the iron core which
generates induced currents inside the core called Eddy Current

To minimize this loss, the core of transformey is made in the

shape of plates of soft iron and they are insulated from

each other, and they are compacted and their level is B @ ‘MHHH[

parallal to the magnetic field
clil @gaol) aganll Gl pb dyln dsla JAuil palaiq dolgall il djlui-2

ajaall wls Jua puhlioll Jlaoll hohi b Jualadl il Couy i
Golgall LU Lo agandl Luldll Jala @i Wil algy $allg

A815) Eqlnoll asaall o Aildun JAdin dgagll Lils &ing 6jludll oia Juldilg
Jlaol jlgo ladlgiwog Iajauh Luus duwgisog WiLpds yass (e laud sy Ugjiog
uurhlisgll

)28l UgAiS Larloc clifl )b ELLA Lad Juany Uieacll &roa ((Weaoll b §jlus)
LA 6)a8)1 o JB1 dajlall
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: AUVl AbM=ell o Aulosll Ugapll 6cloa wliua A olq

A transformer has less efficiency of 100% Clow efficiency) Aulio jué Ugao

n = %2 % 100%
Pq

= =

Electric transformer its primary coil is connected to a source with alternating voltage
of (240 \D.

The electric system Cload) which is connected to the secondary coil operates on
alternating voltage of 12 V. If the number of turns in the primary coil is 500 turns,
then:

a. What is the type of transformer
b. Calculate the number of turns of the secondary coil.

a. The transformer is step down

jlanlig AC (240VDuigliioll dunlgll) jano &o LIlaVI Ladlo k) di5Lpas @gno
(V12) 6A Cgliio dubnled Hle Jiiiy 5ol Ladlo o boipoll (Joadl) LiLpaall
aac wal (b) .Waaodl 0ad Egi Lo (500turns). (@) LilaisVl Ll Wla) aac Jlag

k 5oilill Ladls Cild)

Ny _V; N, 12
— ﬁ

Ny V; 500 240
12 X500 50

N, = = = 25 turns
2 240 2




If the input for the primary coil for a transformer is (220 W) and the loss of power
is C1TWD, find the efficiency of the transformer.

pluag (W220) duupas dgaod Lilaiyl Wloll b dUAalall 6)ad)l Cuils 131 (2)lio

Sgaoll 6cL84 aa (W11) Laws 63a8J

P2 = P1 - Plost = 220 - 11 = 209watt

n= %2 % 100%
Py

_ 209 100% = 95%
=220 0= 707

al

— OROIC
o oloojo

oo o

sLial 10 yaln le

lasms Gaf

Lia S ol 9l hia
KEEP AWAY

AT LEAST 10 METERS
EVEN IF IT DOESN'T LIVE



QUESTIONS of CHA

R1

Choose the correct for the following:
Vil Loo JAJ daganll ju=)l yial /Jeyl Jigaul

1- the alternating current flows in the secondary coil for an electric transformer if
primary induced current is generated by: b. A changing magnetic field through the iron
core.

aJgiy Crling jLi g dlpas dgaosd $eilll Laloll b Wluwios)l ACugliioll Ll -1
Agandl wlsd JUA pio paurhliso Jlao(b) dalwgy

2-The ratio between the voltage of a secondary coil and the voltage of a primary coil
in an electrical transformer does not depend on: (b) the resistance of wires in the two
coils.

ArUya sl ool Ko LIV loll Aulhlgog $oill Waloll duhlgs Uu Ay ill-2
rolc agisy
3-if the number of turns in a primary coil in an ideal transformer is 800 turns and
the secondary coil of” 200 turns, and the current flow in the secondary coil 40 A, the
current How in the primary coil is:
Ulagturns300 sqilillg turns800 dulio dgao LIl Laloll WiLd) aac LA 151-3
A10 Wilgall.oslaivlialoll oub WliolIAGO JLI Yl it @loll b Wlurioll jLeill

(@
QA gl
N, I,
N, I
200 I,
800 40
I, = 104

4-The number of turns of a secondary coil in an electrical transformer is 300 turns
and the number of turns of its primary coil is 6000 turns. It the alternating voltage
around the primary coil it 240 V, then the outcome voltage from the secondary coil is:




Qi g2 2

59%6
1333

8

Odpaaia )0 2240

Wilaiy Ladlo Wla) aacq turns300 ($eilidl Ladlo WLA) aac Gulpas dlgao-4
UL V260 LSlaigyl Ladlo ule ddiinoll 6A Cugliioll dunlgll Cuila 13L turns6000

= iy e

N, V;
N,V
300 V,
6000 240
Vv, =12V

(@ 1Aglgdl (1)

5-An electrical transformer with a negligible loss has 600 turns in the primary coil.
The number of turns in the secondary coil is 1800 turns and the input alternating
powey in its primary coil is 720W with a voltage of 240 V. Then the secondary coil
current is:

P,=1,xV,

720
=215 =
N, I
Ny Ip
1800 3
600 I,
I,=1A

I, 34

(6) The following diagram shows four types of electric transformer.

According to the information given below each figure, show which one of them will be
a step-up transformey:

N2 > N1 aalgdl (o Al Lo Jugaidl G Oy B ulgall
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S@ASLAI @gaoll Uc Gsoll @gaoll aLi A 1alos /oLl JIguwl

) What is difference between the step-up transformer and the step-down

transformer
A step- down transformer A step- up transformer
A sLAN ool Aol ool
Vs < Vq V, > Vq aidgal
2> 4 lp < 4 il

wle) aace

N2 < Nq N2 > N AN

aalq (o }2al aalq (o JAl JuoaiJl G

What is the basic function of an electric transformer?
SaSL Al dUgaoll Joc ywlwl galo /U JIgul

Transformers use the properties of magnetic induction to change (transform) a
varying current in a primary coil into a new current in a secondary coil.

0359 ol Lo Qublgi Lodliy Udiglaio Utblo Ul Jalioll Cinll iato :ulgall
Wloll $ayanll wldll

Explain how the electric transformer operates over change of voltage

arhlgoll jlabo pi ulc ALLAAI Agao)l Jo=i WA Auaq /&Yl Jlgul
Y EN]

Change the number of secondary transformer coil
G Wlo)l Uld) aac iy :ulgall
Where can the electric transformers be used? Step up, Step down
SaLUasIl Jgaol Jo=iui Cllacl i ub/uwoladl Jigul

Step up There are numerous applications for this type of transformer. Most of the
transformers. the loss of the transformers provided in the houses have this type of
transformer. Also, in the stations which receive power in order to supply cities. Also, the
transformers used in electric welding. The mobile phone converters (chargers).

Step down This is the case in the high voltage supply in televisions in order to project
electrons on to the screen.

tlectricity power generators also use this kind of transformer when they transmit
electric power to the cities.
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Step up transformer is used in some electric equipment power station supplies to cities.
gl

Lo ANl WALBY dulell drhlgall judxil jlaLil jlas b Josiwi desll -
Va0l GJI L)l aie @u5Upa sl dsUall apgi Cilane b Josiurig ublitl)

- b9 JJUgoll dinlirg EYaollg Juawill jlag uo Joxiwi Ggrl uob Euaslall
6)ad)l Jii g a dlai b CUAA Jo=iwig plall g dbyasll Glalill yas
Uaoll b ELLaYi ol WJI A5l Al

B Explain the economical advantage of transforming electrical power to far
distances with a high voltage and low current.

Gbbluo WJl ABUIASI 6)ad)l Jbi (Lo UalnisVl 625l auae/ywaluwdl Jiguull
TOblg Jlbg Aule Girinlgly a1y

The advantage of transmitting electricity at high voltage is that is minimizes the power
loss due to resistance in conductors. Power is dissipated as heat. The relationship
between power, current and resistance is P=I?R. The power loss in the transmission line
is be proportional to 12 The relationship between Power, current and voltage is P = IV.
Voltage is inversely proportional to current. Increasing the voltage decreases the
current, which decreases the power loss.

Laviogliio Ly dlygha Wildlure) JEUI Wil b Juani oill 8 jluadl Juldil xlgall
a=5LAaJl 6)aall Jaiq JaiJl Wilwl Aoglio Vo VILASI adall hotd JQ16.6 sl
Odalg Jlig dule Ao AU A Al 6jad)l Jhii Loaic 6)1)a JAuiny

[ Why does the electric transformer need alternating current in order to operate?
SA.Cugliio Jlui HJI LaJlishV a5l pa Al dgaoll @liad 1aled/Salul JIgauwl

When the alternating current flow starts in the primary coil for the transformer, this
will generate a different magnetic field inside the iron core. This field penetrates the
second coil and it penetrates the primary coil. So, the electric transformer operates on
an alternating current only and does not operate on the direct current. This is because
the induced current does not generate in the secondary coil because no change happens
in the in magnetic field inside the ivon core

UaLdll b I alers Lyga dalail yuseiy Alugliicll JLill QY gl
6)ad)l Jiéiiq pualoll (o JA b Cing JLi alolyg Uudloll JUA auihlisoll
JUil oadg $AJl unihli ol Yardll o6 Jualaldl pill v (ualoll g asuya sl

aglszodl agandl wulsd Jia ACugliioll
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[FE] Does the electric transformer operate if a
of its primary coil? Explain that.

laolo oph (O Gylny g o Glpasll dlgag)! Jo=i Ja/Uolill Jlguuw!
TEUA Quag LIlaill

7
u

I
battery is used between the two ends

Do not work because the battery current (Direct current D.C) constant amount and
direction does not generate a change in the magnetic field does not generate a current
in the secondary coil.

Lb IJi algy Ao olaiVig Jladoll Cul poliuoe JLi dyylayl JUS UV Jo=iY gl
. $59ilJI Lloll L6 Llin Iyl aJgy Vg Luurhlioll JLaoll

m In order to supply a large factory with electric power by a generating station at a
certain distance, what is the kind of electrical transformer used?

ARy uA &ino Wl Wdadqgi Ao o AUUEASI 6)a8)l jraail /&wlidl Jigull
628l Jbi hghaa dylay oo lo=iwmoll lpasll dgaoll £ilo . Ut=o a2y ldic
S &iunoll Ldgaa Jub 6)adll Jdi hghd dilai ub SYlwll dano aic

In start line step-up transformeyr in Station sending.

wulgall
A=6l) Ugao Joxiwi Juw )Vl Aano aic 6)a8)l Jbi bhglad Aylay oo -

In start line step-down transformer in Station Receiving.
A slA Agae Joxiwi &inol IL:théad.g.Bﬁp.ﬁJld.ﬁqu.héﬁ,!Lﬂ.i\__?.b—
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A transformer with an efficiency of 100% and the rate of transformation is 1/2
one half operates on an alternating voltage of 220 V. The current flow in its secondary
coil is 11A calculate:

a. The voltage of the secondary coil 110 V

b. The primary coil current Answer 0.55 AV
N, V;
N, 7y
1V,
2 220
V, =110V
N, I,
N, I
1 L

2 1.1

11
I = —= 0554

[ An electric has an efficiency of 80% and the output power is 4.8 KW. What is the
input power in the transformer? (Answer 6 KW)

n=22x100%
Pq

4.8
80% =—Xx100%
P,

4.8 x100%
Py = Sfio o — —wOKW

An electric transformer with an efficiency of 95%. The input power was 9.5 KW.
What is the output power? [(Answer 9.025 KW)

n =22 x 100%
Pq

x

O 1O

95% = ﬁ X 100%
0 9.5 0 +

oluhlo
N Nfo o
| lajoon




B 95% X 9.5

=9.025 KW

P2 ="T00%
An electric lamp marked 6V has its voltage and power 12W. The lamp is connected
with a secondary coil for an electrical transformer. Its primary coil is connected with
an alternating voltage source of 240 V. If the number of turns in the primary coil is
8000 turns, it was glowing normally. (You can assume the transformer is ideal
Calculate: CadThe number of its turns in the secondary coil. (b) The current How in the
lamp. (cdThe current in the primary coil (Answer a. 200 turns b. 2A ¢ 0.05 A)

N, V7
Ny W
@y,
8000 240
6 x 8000
N2=W=200turns
B, =Yox I
P, 12
L=—=—=
g@ V, 6
V., L
V, L
6 I
240 2
6 x2 1
hi=—t =56=0.05A

aNz_Vz_I1 :

Nl—VI_IZ
b
2 %
P1:P2 :’(-:6 &:I_l
Py =V, x1 Ni o b
12 =240 % I, &_I_l
e 8000 2
h =50 = 50 = 0.05A L o200x2 1
1= 78000 20
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aujljodl Suludl JunaolU dualall JSluoll

(kwé8) Lario dajlall 6)adlig (%80) Liclas duslyas @gao (A :Suw2011 sardgill .2
Jgaoll Lo AlAlall §)adll jlado Lo

duhlgall jano &o LIILVI Ladlo hyj duilpas @gao (A:2uw201 Jol joa dliwi .3
Jiiily $eilil Ladlo &o botroll (Joall) oiLpaall jlaallg (V240) 6ACugliiol
caual (turns) (1500) L3IV LS Lo CLa) aac Ylag (V12) 6A Cugliio Gunlgdll yle
Sdgaoll £gi Lo (2) 1504l Lddl o Cila) aac

WLaJ aacq (turns 1600) LSIALVI Ladlo Wild) aac Gulio Glgao 2011 2l jaa aliwi .4
L Ol (A10) LI Lol Lo Wluioll JLill Ylag (turns 400) seilill Ladlo
.(A,80A,40A160) .59l Lalol b Wluioll

WLaJ aacq (turns300) $gilll Ladlo Lla) aac G5Lpas Agao (A:4w2012 $ardoi .5
Ladlo Lle ddiinoll 6ACuigliioll drinlgall Cuila 1316 (turns6000) Lslaiyvl Ladlo
1565l Ladlo yle Adiinoll 6A Cuigliioll duinlgll (1) : jladio Lauual (V240) Lilaiyyl
dgaoll b Jagaill & (2)

130 kayy (W12) 0ja6 g (V6) Aulnlgd arle Lgiso uilpd s eluno (A:20w2012 Joul jgall .6
dpinlgdll jans Eo GSlabl Ladlo k) g &uslisas dlgas) $eilill lalall fo 2Lunoll
eluaoll aagis (turns8000) LAV Ladle L) aac ULA g (V240) 6A Ciagliioll
(2) 45951 Ladlo WLa) aac (1) :ladio vl (Glio @gaoll picl) Lialsicl Laagi
31V Lol Lud Wil JLrill (3) .2luaodl b Wluioll jLeill

An electric lamp marked 6V has its voltage and power 12W. The lamp is connected
with a secondary coil for an electrical transformer. Its primary coil is connected with
an alternating voltage source of 240 V. If the number of turns in the primary coil is
8000 turns, it was glowing normally. (You can assume the transformer is ideal)
Calculate: (adThe number of its turns in the secondary coil. (b) The current How in
the lamp. (cdThe current in the primary coil

Ladlo WLd) aac (Glodo Lo pslua) dulio deao (A2 w2012 (uusilell/ (il jgadl .7
6)adl Cailhg (turns 1800) soilll (oilll Ladlo Cildl aacq (turns 600) LSlaiul
JWi Jlafio wnl (V240) dadnlgfy (W 720) Wilaill Ladle b dlalall 6ACuugliiod]

o Wluioll Juidlg () Las Jagaidl dyui &ulio Ugao (A :Suw2012 (»JUJI j9aJl .8
Bloll unlgd-1: jlade wiual (V110) sailil waloldl dualgbg (A0.5) Lilaisyl Ladle
) 563Ul Lalodl jUi-2 . LSlaiayl

Loy AUAIMI Sjabll Cuils 1516 (%95) Lavelas duslyas dgao : 2013 saudgill 9
Slalio dajlatl 6)adll jladie Lo (Kw9.5)
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duhlg0l) jarmo So Lilail Ladly khyy , Gulio dlgao (A:50uw2013,Jqul jgall .10
Ladlo Gl aacq (turns 500) LSlail Ladle WLd) aae JYlag (V240) A Lugliioll
Jaoail Gy -2 il Ladle (ro Gl dphlgdll -1: jlade an (turns 25) seutil

WALV Lddl o Wl aac (dlodio Lavijlus) dulio dgao (A :6uw 2013 il jgadl 11
dlalall 6A.Cugliiodl 6)a8)l Cuilag (turns 60) .___59.i|;'iJ| Laols vulel aacg (turns 180)
el Ladlo jLi jladio Lob (V220) dudnlgdy (WT100) LSlaill Ladlo b

acq (turns 250) L3IV LAG1o L) aac dilyas Weao (A:2uw 2014 saudgill 12
6A Cugliiol Gunlg@l) jano So LIIaVI LAGL 6 by (turns 500) E_sq.ifiJl Laalo wila)
1503l Lalo &o bhgipoll jlaall dunlgd Jladio Lo -2 gl Eqi Lo ~V). 1120)

dilyas dgaot $oilil Waloll o dajladl 6jadll Cuils 13] (A:2uw 2014 Jall joali .13
dJgaoll 6cl8A aa (W1200) Laws 6)abdl pslusg (Wae800)

(turns 800) dlio Wgaod LIl LALoll WL aac LA 13] (B:3:20w 2014 5Ll jgaJl .14
JUI jlado Lod (A40) $eilidl Laloll Lo Wluioll JLill Ylag (turns 200) seilillg
SLIlail Lalol b Wil

Ladlo Wld) aac ((dlodo Laslus) Gulio duslyas Weno (A:3uw 2015 sardgill .15
U0 A jLaJdl 6)a8Jl Cuilag (turns 330) gq.ifi.ll Ladlo wla) aacq (turns 600) Lilaiavl
-2 Sl LaloJl Ly -1: Jladio aa (VI10) $eill waloll dyinlgog (W55) $9ilil Ladlo
oIl Lol jLyi

Jladio ULA 1316 (M X 0.1M01) 0alsul &ujo JAuiny G oab dula (A:3uw 2015 Jeul jgall .16
Uo aJgioll jLeidl Ulg W/M?1400 Sqluw Gulal Gl bhslul Gauodivl Eleibyl i
A ouit)l GulA)l 6el8a L, (V10) 0jlado adia (§ 1939 (A0.2) G oaivl dula)l Jud
AU paAs dsla LJI Guuoaill AsUaJl Jygail

ladlo Lo Wlwioll Juill YLas (%100) Ldiclds dgao (A:3uw 2015 il jgaJl .17
-1: jlafio vuual % = laws Jugaill duuuiq (V110) sahlidl dudnalgog (A0.55) Lilaisvl
SO LAaLo L Lliioll JUil-2 LIIALVI Lol dunlgs

Elabll Jladio ULA 15kd (M20.04) duathiw Galios Gum ol dala (2016 Jqul jgali .18
Jib o AJgiol JUidl ig (Watt/m?1400)a ot Gula)l Jud Uo bslul Gauolil
aslall Jugai) dilall 6cl@a wuwal (V10) ada (§poug (A05) Quunotin)l dulall
CALUAA AdUn HJI A oain)l

tgliiol Guinlgdl) jauno o LIlaisl Ladls )y uslyas dgas (2016 LUl joJl .19
dunled Hle Jkitiny $oilill lddls le hgproall (Joall) pilpasll jlaallg (V220)
SlaloJg SUgaoll 0ad Eai Lo (1) (20 A4J) ol Laxdl o WLa) aac Ylag (V10) duglilio
W LAl o WlR) aae vial (2)
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wle Jo=i Y Laws Jugaidl duaui (%100) Laiclos dushpas dgag (2017 Jqll jgadl 20
Gloll dunles (1) wual (A12) $eilidl Ladle oo wlwiogll jliidlg (V240) dunles
I2II Lad 16 b Wlauiol JLI(2) Soilil
Ula 13 (M X 0.3m0.4) Laalsyl Jukime JAdiy duumeli dula (2017 Joll joadl .21
Uo AJgioll jUidlg watt/m21400 $oluy dulall ple hslull pauotill El=ibll jlado
Juoai) A oiin)l Aalall 684 sl (V12) ada §p9s (A07) duanoaivl dulall Jud
Au5U A Asln HJI dusgeall dsUall
Crilag m20.01 dualaw daluesg 017 Labigai 6clos Guineib duls (2018 Jolljgall .22
U< Gailidl 6yadll jladio Lod , Watt/m?1400 Laule khslull pauoiil Eleiill 6aui
) - EN]
Auhlglll janmo &o LIIALNI Ladls )y ALAS Weao (2019 Sardgill joadl .23
ode =iy $eilll Lddlo Lle gy poll (Joadl) LiUpasll jlasllg (V220) dygliioll
€ @Woaoll £g4 Lo (turns) (1550) $qilill Lddlo wild) aac Ylag (V10) dugliio drinlgd
DIV Lo W) aac vmal (2) € 1alodg
GoLiwoll 6)adJl crual (¢m,8cmS5) dwoab Gula alsul Yl Crole 131(2019 $ardoill 24
bslull Gl Eleib)l 6 CuilA 13l (@Al 65a8)1) Guunodinl GlaJl Jub o
(W/m21600) Laule
25. June 2019 first role: A solar cell in the shape of square (0.2m x 0.2m) if the value
of the solar radiation power fallen on the cell equals 1400 watt/m2 and the
generated current by the solar cell is 0.08 A and the potential difference is 14 volt,
calculate the efficiency of the solar cell to convert the solar energy to electeic energy.
26. June 2019 second role: A transformer with an efficiency of 100% and the transform
ratio is % operates on an alternating voltage of 220v the current which flows in its
secondary coil is 1.1 A calculate 1- the voltage of the secondary coil 2-the primary coil
current
ole Jo=i Y Lausd Jugail duuig %100 Laiclas du5Upds dgao 2019 il jgadl .27
$oiliJl Lloll dudnles ~1 ciwal A16 gLl Laddlo b Wluioll jLiillg V220 dyulnlgd
Wl lodl jLyi-2
ULa 1aLs (M X 0.3m02) ldalsyl Jakio JAdiny el dula 2019 dlil jadl .28
Juidl Ulg watt/m21400 soluy duladl ple hlull Gauelill ELeibVl aub Jlado
Aula)l 6el@a v al V10 ojladio ada (§ g A0.12 duouivl Gl Al Jud (o aJgioll
AU A AU HJI ol AsUaJl Jygai) G ol
Lo .(kwé8) Laio dajladl 6)adllg (%80) Laiclas duslpds @gao (2022 Joll joall .29
Jgaoll Lo ALAla 6)adl jlado
30. 2022 First roled An electric lamp ,its voltage 6V and power 12W. The lamp is connected
with a secondary coil for an electrical transformer. Its primary coil is connected with

A oulssI
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an alternating voltage source of 240 V. If the number of turns in the primary coil is
8000 turns, it was glowing normally. (You can assume the transformer is ideal)
Calculate: CadThe number of its turns in the secondary coil. (b The current How in
the lamp. (cDThe current in the primary coil (Answer a. 200 turns b. 2ZA ¢. 0.05 A)
N, V;
A
N, 6

8000 240

6 x 8000
N2 =40
P,=V,XI,
P 12
==y =
V. _ L
Vi I

= 200 turns

I, 24

1
= 520 =%=0.05A

31.2023 First Trial) If the alternating voltage input to the primary coil of a
transformer is (140V) with a current of (3A), calculate the efficiency of this
transformer if you know that power losses in it (12.6W).

P, =Vq.I; =140 X 3 = 420 watt i
P2 = P1 = Plost = 620 - 12.6 = 607 Gwatt 420| 40;(].40
i Y 4074
n= Z, X 100% 3780
407.4 2940
n= X 100% = 97% 2940
420 =

dgliioll duinlgll jan o &o LIlail Ladl o layj Auslyas Agao (2023 Jqll joall
220)V dulnlgbd ole Jliuing ($oill Ladlo yle hgypoll (JoaJl) LiLpaall jlanlig (
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is the ability to perform work. We use various units to measure energy,
depending on its form. One of the important units is the Joule"
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1Joule = 1 Newton x 1 meter
1 CKilowatt - hour) = 3.6 « 106 Joule
1 (Horse Power-hour) = 2.68 x 106 Joule
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There are other kinds of energy which are used in the case of primary particles, such
as molecules, atoms and other contents such as electron-volt, eV and

OGS Ao Cilopm sl LMl b JoRiwmi il S8l (5pAM] Cilaag)l Lol
:Ulg €V L i 209) electron volt lnlgs - Ug i) L iAo Wialle

1eV=16 x 10" Joule
The sources of energy Nowadays The non-renewable sources of energy
adJlaldi asuall jalno
Non-renewable energy sources are divided into three types, these are:
(DFossil sources
(2DWater source energy
(3dNuclear energy sources
aslal) auJlall jJalnoll
g0l jalnoli (1)
dsUal) Atiloll jJalnoll (2)
dsUal) Augaidl Jalinoldl (3)
Q/Why this kind fossil energy is known as non-renewable energy?

This means the world’s reserves are decreasing every day. The rate in which this energy
is created is much less than the rate of it consumes.

$6aaqlio Jué alall aslnll jalbno A=l laled/yv
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FOSSIL ENERGY SOURCES

The sources of non-renewable energy consist of two elements carbon and hydrogen, in
addition to materials such as wateyr, sulfur, oxygen, nitrogen, and carbon oxides. This
kind of energy is known as no-renewable energy. This mean the world's reserves are
decreasing every day. The rate in which this energy is created is much less than the
rate it is consumed. Sources of this energy are petrol; coal and natural gas.

The important uses of the non-renewable fuel are:

Generating electricity. The heat produced is used in heating water to produce steam
which

a- Generating electricity. We use heat that we got from fire fuel to boil water to
produce steam which is used to operate the turbines connected to electric generators
b- Operating various types of transportation.

c- It can be used as direct fuel in order to cook and heat

U429)a1dllig Youlall s aic o YA Lavil w6 W yiuiti dyjgeall dslall jalno Ul
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Water Energy Sources
The concept of water energy sources, essentially depends on the principle of converting
the potential energy of the water stored behind the dams or the high places, to
mechanical energy during the water fall.
Ol dlhghagll olioll y-0) diolall) Aifisgll Jugali ule ol duiloll Aslall jalng
boduw cUil ub) durs)a (Arayilays ddlall Lalgaiq dedije Ualol b of agauwll
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Nuclear energy Sources:
Nuclear energy stations produce electric energy in a similar way to those in the steam
stations.
However, they use nuclear reactor instead of burning fuel. Nuclear reactors produce
huge amounts of heat energy by a process known as fission. The nucleus of heavy
element atoms such as uranium € 2330,
This is used as a nuclear fuel for the reactor. The heat which is produced as a result of
huclear fission in order to convert the water to steam. The steam rotates the turbine,
which rotates the electric generator that generates electricity.
Qgoill Aslhll Jalno
Glhaoll b b Ssiodl Welwil dLias)l dsUall dygeill dsUall Clano il
Glyinl @b 1 o Yoy 590l Jeldoll Houwi Goghiio Josii Laiflg &)l pall dyylal
paic lja $ed JUadinil Gupha (e Iaa dlila dujlpa asla %99l Jelaodl Qi Al.ago9Jl
Uo alQiuyg Jeclaol $599J 29895 Jo=iuy $illg 235 roguiljol paic Jio Juddl
G Qe LAl joaug Jlay WJl clodl Jugail (9l jUnainiVl (e doalil 6)lpaJl
£Upaall algy $aJl LU algoll Poaiy gl 0)9ay Sl

Uranium is a radiated element denoted by CUD. It consists of (U-238, U-235 and U-
234). U-238 is widely available in nature as 99.3.% from crude uranium.

While U-235 is an important, effective and fissionable counterpart and its ratio is less
than 1%. The process is separated and assembled in a process called enrichment and is
done in several ways, including laser or spread gaseous diffusion.

o PUAS QGAS o Giall b UeAiy U LiliorSl ojo) Suilo paic roguiljgul
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The following issues made the use of renewable energy preferable.

(1 It is inexhaustible Cdoes not run out).

(D It is clean energy C(non-polluting), unlike fossil fuels which emit harmful
hydrocarbon substances when burned, contaminating the environment

(3) It can be locally available, unlike fossil fuels.

(4) Low production costs.
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BIOENERGY GEOTHERMAL

Renewable Energy Sourcesosaainllaolhll jslno
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SOLAR CELL

Solar cells, also known as photovoltaic cells, derive their name from their function:
‘Photo’ means light, and ‘'voltaic' refers to electric potential difference."

The solar cell has a very thin layer on the surface which prevents the reflection of
sunlight. The cell is covered by glass board to protect it from the effects
dolag (photovoltaic cells) clihlg.sgigall LALA) Laul Lo Ll Guuuoiinl LALAJI Y

IUpAS 2 da Gpb il (Voltaic) clinlgog cqud il (photo) gigs dolad
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SOLAR CELL HEAT APPLICATIONS

A ouinJl AsUal) dujlpaldl Gléu il

5
I

y
3

Solar Thermal Applications

Vg LYl 6l Lo AsUal) d s Pl Gloladiwil aai dyjlpall dsUall a=]
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Heat energy is one of the main energy uses in human life, and it is very common in
solar energy applications. Some of these applications are listed below:

(A odivJl GLLAII) oliodl Aidalig Uurdau’ arids .1

1. Warming and Heating Water Technology (Solar Boilers)

&toai) aAiwi 8ajac cljal Yo UoAlis Jolalio mUAJ g Vol Ylaawl
U9 Loaic duala olodl Yrau’i oo disla Grrhig bl .,.m.o.m.l | ELsuib)I
EUAIIIAD Lo direo Usleo madiwi A=l Yol

The solar boiler is a complete system consisting of many parts used to collect
incident solar radiation and apply its energy to heat water, especially when the sun
is shining. Certain metals are used in this system.

U0 U500 Jad pal yaiod uad sgwi Yol dulhog ianl) doglio oAl algoll 02
Ulro Lo s roaaiwi5pal Elgil angi.cugallg rogradl arwlAi Jio iuelit)l dsabi
Ul 6)lpa ule Jguaall (parabola mirrors) {»6la0 &dad JAiD Llc

These materials are anti-rust and painted black so that they absorb the largest
amount of solayr rays, such as oxides of chrome and cobalt. There are other types in
which parabolic mirrors are used to achieve boiling temperatures.




2. Water Purification by Solar Energy Technology

A o)l A5UAJL olpodl dudii) [l doadimoll Jilwell ya=y ol Load

The following are some of the means currently used to purify water by solar
energy:

a. Indirect Method to Purify Guimolit)l A5UnJU oliol @il 6 ublioll pué Adypnll i
Wlaag) Ao jll AsUall piogi yle dbypinll 0Ad agi=wiWater with Solar Energy

gl dyjlpa dbsUn Lle Jouaal) A otin)l UM A oladiwl Ll iivig dudiill
Apalilano gl Alpas

This method is based on providing the necessary energy for purification units and
operating them by using solar cells to obtain thermal, electrical, or mechanical
energy.

b. Direct Method to Purify Gaauoiiv)l A5UnJU oliodl @udiil 6 pbliodl Adyphll L
U’ Jaun oA Yuodivl G oadiwi 4yl 0ad ysWater Using Solar Energy
jlaa ladiwl v clo WJI Lalygaig L i ol budill pié olioll 6)l)a daja &)
! ":-- i J“ 2

In this method, solar rays are used as a heating source to raise the temperature of
impure water, then evaporate it and convert it to pure water using a solar still.

byl AsUn Linglgians.3

3. Wind Energy Technology

29130 192 Lo QUMI 695 Jlodiwl Lle QUM Aidi) Arwlw il Jo=Jl AUl 20ix]
«Uss 21go) dngrolt Ll jea) ngroll daiw dygdll 2uut UL 431 . slga!
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The basic operation of wind technology depends on harnessing wind power to rotate
wind turbines. Thus, strong wind will make the fan rotate. The fan is connected to an
electric generator, enabling the generator's core to rotate, and as a result, electric




QI 027218592632

Oupsaia 0224013337272

energy is generated. Wind speed varies according to locations; it is generally faster at
seaside areas and in deserts.

Ul wnu954 /s e Jilh Wiy il 2Ll e pw Gle LI ABln Jauno aoixy
ool JALA Gligh Gilelu) joing

The wind energy source depends on the wind speed, which should not be lower than
5.4 m/s and must continue for long hours during the day.

AU Al AsUaJl a)gil G odin)l BMAJI paAk i’ (Do you know?) Sol=i Ja
JUYI olo &6 1) 6aJqioll AsUnJl oladiwl (15 0l9

Solar cells are used to generate electric power, and the generated energy can be
used to raise well water.

$912Jl g5l Aslin .4

4. Biofuel Energy

CuilA clguw Gl lisLA)l o Laule Juaa| pill dsUall o (o1l agHg)l Abln
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Biofuel energy is energy obtained from living creatures, whether plants or animals. It
is one of the important renewable energy resources. Liquid biofuel ranks first as one
of the most important sources for producing this type of fuel energy.

Utcodiy JSluwll 2g59Jl 3594y
Liquid fuel is available in two types:

Holall Ualayl gl wund (o Aule Jouaall (Lao0y (Ethanol Fue JgilisNl agbql.
U0 agasz)l Jouiti Ll aualpéll li6q o Ly dle) md L jréq gooil .6 )all
bl Elgil yasy Jusditi 6 Ll 29591 138 poladiwl gaos wilagll

It can be obtained from sugarcane, sweet potato, corn, dates, etc. This is then processed
in certain ratios according to its purposes, which include many fields. This fuel can also
be used in operating some types of cars.
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Ggdj ole $oiai LUl Lbltill Yo ualaimg (Biodiesel Fuel) aoiall Jjuall agidg2.
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It is extracted from plants that contain oils such as soybean, palm oil, sunflower, etc.
They require chemical processing.

JjoJlg aoJlaslhn .5

5. Tidal Energy

AU A @sUall 3 gl Giliagaollg JLayl ub Jjallg 2ol 84y (Lo 6aLETWII A0y
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Energy can be harnessed from the tidal movement in seas and oceans to generate
electric power. As a result, there will be a large difference between water levels. This
forms a significant energy source when considering the millions of cubic meters
subject to this movement. This energy can be used to operate turbines to generate
electric power.

jLé) ikl Goaall agsgll yle Jgnall Uhooll Uo (Do you know?) Sol=i Ja
duilgrall Criallg dolodll duilgrall LG G Liloasl JLxi (o (litol!
OIlgAWI puA Il YUA Uo

It is possible to obtain gaseous biofuel (methane gas) from the chemical
decomposition of plants, animal waste, garbage, and animal carcasses through
anaerobic digestion.
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1l Loo JAJ dauaunll §jus)l ial /Joll Jiguul
(& Choose the correct statement for each of the following:
(S5l padll dsln) € :lgall :53axioll pué dbslall jalno Uo (1)
(1 Some of the non-renewable resources are: c. Coal energy -

LALAJI ESUn) € :lgall :6aaioll dsUall jalino o Jauno g ALVl dlioll (o i (2)
(2) Which of the following is a renewable energy: c. Solar cell energy
AU paA dsla HJI dusguall) d :ulgall :dsUall Joai Guanoaiv)l duladl (3)

(4 Solar cell converts: d. Light energy to electric energy
JiaJlg ao)l Abln) b :lgal:a gl ua k) paul b Joiu drslall Wialgoll (4)

(5) A floating generator in the sea exists to use: b. Tidal energy
o9uiljoul) d :lgall :9d digeill ileldoll b Jo=iwoll 2959l (5)

(6) The best fuel for nuclear reaction is: d. Uranium
Auilodl dsUaldl) b :ulgall :ueai oliodl ngduw gl GA pa (o 6aJgioll AbUall (6)

(7) The energy generated by falling water is called: b. Water energy

Lo Slaviclin aic Guuoill Gulall 2g) Lyl elapl (o @itk uagi /ol Jlguul
SElA (Lo 8a5LaI
gl WSl Uo Guunoui)l Gl Al dyloa il

m A glasslayeris placed on the solar panel when it is manufactured.
What is the advantage of that?
The cell is covered by glass board to protect it from the air effects
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Renewable energy is preferred to non-renewable energy. Explain.
agdgll yusce ole) Aglo Jué (Aouthi asla Ly (2) .A0iiu ¥ asas Lail (1): wlgall
Ul U504 (3) G0l o6 1585 yigr)lag)ata algo ablyial aic Aio Crii) $3Jl 5)9aall
LA liil WA dLS (4) 1519221 agdel) Lol Lilas dalio UYoili
(D it does not exhaust (finish) (2) It is clean energy (not contaminated contrary to
the non-digging fuel which has gases when they are burnt and then gases contaminate
the environment. (3) It can exist locally. (4) Low production costs

:u2gliai Uo JA Jor Iato Jaal /yuolal JlIgul
A oain)l UALAJI (1)
2Ll dsln (2)

[(W State the basic function of:
a. Solar cell technology
b. Wind energy technology
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is the air cover surrounding the earth. The thickness of this cover is
very small compared to the diameter of the earth. Itis seen from space as a thin layer
of dark blue on the horizon.
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(N L R &0 PR of many gases surrounding the earth is held by Earth's
gravity. The mixture has constant ratio of gases such as dry air, which contain a

constant percentage
a1 635JU laaali Ll WLl o bla o digho G (e 6)luc :59Jl Wil
i) Lda ) 39260 WjLel Yo bila o WIliyg .Ausa il palall J=4y Ly hiiyo
Ainoll AU dgio drwiy ua)ll daw Hle Ailigho Uoal all wlall clgall Jio AU

([ DEIRTELD TiE is @ phenomenon in which the heat remains in the atmosphere
more than its natural rate and doesn’t flow out of the atmosphere as a result of the
absorption of the carbon dioxide which is produced by factories and human activities

u.v.l.l.h.ll Ja=oll o iai yajul 92 VO 6Jlpall cldy 61 alh g n5J13Jl ywliayl
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Q1: What is the ozone layer and where is it located?
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A1: The ozone layer is a layer in the atmosphere Cspecifically in the stratosphere)
that acts as a protection for living creatures on Earth's surface from harmful
ultraviolet rays.

€ 0w gil il yb (03) Yo joll oAy Lars :2yn
Q2: How is 0zone (03) formed in the stratosphere?

waiod .Uttoditl o Goaldl (UV) duaiudiill §g.6 d=ubill J=93Jgjoll Ugais 2@
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; Glal=oll
0,+UV->0+0
uv
0 + 02 — 03
A2: Ozone is formed by ultraviolet CUV) rays from the sun. Oxygen molecules (02

absorb these rays and break down into oxygen atoms C0O). Then, each oxygen atom
combines with another oxygen molecule to form an ozone molecule (03).

Equations:
0,+UV->0+0
uv
0+ 0, — 04
S€gi UA piiliq (UV) @unundiyll §o.b @bl Elgii o Lo :3yw
Q3: What are the types of ultraviolet (UV) rays and the effect of each type?
Elgil &\ Jl duoandil §od Astbill Lbini: 32
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A3: Ultraviolet rays are classified into three types:

. Type C: This is the most dangerous, and the ozone layer almost entirely
prevents it from reaching the Earth's surface

. Types A and B: These contribute to ozone formation. However, long-term
exposure to Type B can cause skin burns and, in some cases, skin cancer.

Modern Communication Technology @isaaJl VLAY auids

Communication Systems Units
(M Transmitter unit (20 Communication channel (3) Receiver unit
WMLV Goglaio Wilang
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(a) Twisted pair
(b) Coaxial cables:
(¢ Optical fibres:

» (D sky waves (2) Ground waves

Thls is @ means of communication which depends on the electromagnetic waves
between the two sides of the communication points Ctheir transmitter and reception).
It travels in straight lines and in the speed of light.

Propagation waves wireless:

Wireless waves spread out in the air in two different ways. These are the earth waves
and the sky waves.

Ground waves: These are radio waves traveling close to the surface of the earth. So
sometimes they are called surface waves. As they travel in straight lines, they only
travel for a short distance, therefore, they can secure communication for short
distances. This is because the surface of the earth is spherical. It depends on the ground
conductivity, the frequency of the transmitted waves, and the power of the
transmitter. waves and the power of the transmitter. Its frequency will be less than
200 MHz.

Sky waves: These are used in long distance communication. They adopt different
patterns according to their frequencies. The high frequency waves CHF) have the ability
to reflect from the ionosphere layer. This enables long distance transmission, in
thousands of kilometres.
With regard to the waves which have higher frequencies, then the microwaves are used.
These waves have the ability to penetrate the ionosphere lauer, and travel into outer
space. So they are used in the satellite communications. These satellites receive the
waves, amplify them, and send them back to the Earth. These are used in the mobile
phones.




aiq iall 55l (1)
Wilea (2)

AU iy (3)

auilise dng) (4)
@ sY(5)
Acloll (6)
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Mobile phones are regarded as complicated technology, and as an accumulation of
electronic circuits within a small area.

The basic contents of mobile telephones:

The mobile phones consist of the following:

1. Electronic circuit containing a processor and memory chips.
2. Aerial

3. Display screen

4. Keypad

3. Microphone (Sound receiver)

6. Speaker

/. Battery

Wlgidllg @udilal Gylaill yalpel duanie @uclinll jlabll olel : GVLaiW (1)
Lilogl=oll Jig Ailagll

bUiil, dugaJl clgiVl, yudihll dusdliol nnig ELQ5VI Ubwqio ol : Guols)i(2)
(GPS) &blgoll ayanig Luodiul

ualel dypsanell &lgoll Jpungiq duuol vannise ELEHNI dadAis : Qs =]I(3)

Al préqguunuaill




The satellites rotate around the earth carrying electric equipment. They are

used in communication and scientific projects. They are used for the following
purposes:

1. Communication: These are specially designed for telephone communication and the
satellite channels and to transmit data. They are usually placed in high locations
Capproximately 36,000 km) from the Earth's surface, which is higher than other
types of satellites (geosynchronous orbit).

2. Scientific Satellites: The purpose of these satellites is to monitor the weather,
meteorology, solar activities and for recognizing Global Positioning System (GPS).
These will be at medium heights.

3. Military purpose satellites: These satellites rotate in special orbits at relatively low
heights to survey and take photographs of military positions for the purpose of spying




CHAPTER QUESTIONSy 9

el caliidiq gall clijus : cwlill Jrall Aigaig dliw]
Chapter 9: Questions and Answers

Physics of Atmosphere and Modern Communication Technology
will Loo JAJ Aauandl §ju=)l jial .1
(Choose the correct statement for each of the following):

1 iy a2gi GljLé 6ac Jo bila o $oJl Wil wlliy 6 pio 1 iyl ..
dyqluio .@. Walwlio .o The atmosphere is composed of a mixture of several gases
that exist in percentages: a. variable. b. fixed. c. equal. d. neutral. aalayl (Answer): .o
ail (b. fixedd

2. Lol U9jgll LLe Sgini LI dygall Al J1owgjioll €
powgiliml poivgiqyill @ powagiu Al .a The atmospheric layer which contains
ozone is called: a. Mesosphere. b. Stratosphere. c. Troposphere. d. Exosphere. @ulayl
(Answer): proawgil kil .o (b. Stratosphere)

3. L Gel VAR Lo Adrh Lol Jowgilfiwl i Powgoyill.L .2
Howguu AVl pewgjioll.a The highest layer in the atmosphere is: a. Stratosphere. b.
Thermosphere. c. Exosphere. d. Mesosphere. duladl (Answer): prawgiu Syl .@ (o
Exosphered

4. UgAad Wil UNLATI oA’ Guglowl Cilagoll $aoll a1y | Bpuns L
Gaodl $aosll Abhaugios .@. yaoldl Ahwgiog 6a1=y .2 Sky waves are used for
communications which are: a. Long range. b. Short range. ¢. Medium range. d. Long and
medium ranges. o) (Answer): (sa0l! Har=y.i (a Long vanged

5. g Golsell duclinl jlodill (o ya el us il Lle &dlool) joun LLELILLL
dugall aln)lig yudhl bl CVLATYL 2. dypaau 2l yalpel . The purpose
of scientific satellites is: a. To take photos of locations on tarth. b. Monitoring the weather
and meteorology. ¢. Communication. d. Military purposes. @wladl (Answer): @Ubljo

dagaJl alnjViq yuiialdl (b. Monitoring the weather and meteorology)
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(Correct the following statements if they are incorrect without changing the underlined
phrases):

1 8paio Lumiy ldRioa aagi Ul Wijledl (o bila gd $oall WALl
Al 6jL=Jl (Original Statement): "The atmosphere is mixture of gases which all
have varying rates" Uaa (False) aaaunill (Correction): laila g ($qeadl Wil
wle WiligAo oA Al Ll clgal Jio iyl iy Laua =y 1Ll Uro
Ayl dugio iy ya )Vl adaw. The atmosphere is a mixture of gases, some of which
are fixed, such as dry air, whose components are on the surface of the Earth at a fixed
percentage.

2. $)AV Gobd A angig Aumilaio LA g ya)il ol WALl 6 L=l
dulin Ml (Original Statement): “The atmosphere of the earth is a homogenous mass
and there is one layer on the other." Uaa (Falsed aaanill (Correction): oLl
S}V Gob ddiin angiq duuilaio Jué AL g YA )l gl The atmosphere
of the Earth is a heterogeneous mass and there is one layer on the other.

3. U< &)V 6aLj &o 6)1)all Anjag hsall Slajy Jurowgig il Adrh yb
ua il ddow. dulanll 6jL=Jl (Original Statement): “In the troposphere layer, the
pressure and temperature increases with increasing height from the earth’s surface"
Una (False) aeranill (Correction): sl yadAaiy . judiwgigrill Adiia Lo
uaJll addaw (e ELQG)VI 62U j &o 6)1)adl Aajaq. In the troposphere layer, the
pressure and temperature decrease with increasing height from the Earth’s surface.

4. 631 Ciligilig CiligyislVl (o Lalgings 0 wqgilimll Aok jigii. 6jls)l
duln Ml (Original Statement): “Stratosphere layer is recognized by its content of free
electrons and ions" Uaa (False) auaxill (Correction): jidiwqgilyiwll G1k jioii
}21wg.0 i)l Abihn jroili:gl) Jto ELQI) Lle Ugjoil jrs )i 1Al o Lalgingy
(6 12J1 Cligallg Lulig fi stV (1o Ladlginoy. The Stratosphere layer is recognized by
its content of the laraest concentration of ozone at a cevtain height (Or: The
Thermosphere {ayer is recognized by its content of free electrons and ions).

5 Yucoill o Wamoiy Goob A=l jig5 (A g B) aulgil uaumiqlll plc
Ugjoil aalinaill )l (Original Statement); "Ultraviolet of type (AB) effects on
oxygen the ozone is generated” araumn (Trued

6. G9al WIALRII [S)o b Jr2uwoiliull Al aagl drlnil 8=l (Original
Statement): "The Stratosphere {ayer exists at the centre of the atmosphere” Uaa
(False) aaanil (Correction): douiih \§9.9 pawqilyiwll Ao aagi
Hawaqigyill The Stratosphere layer exists above the troposphere layer.
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7. dagaalyl Glagoll yuic ple Laijad) puowgigilll douh jioli &)=l
du Ll (Original Statement): "The lonosphere layer is recognized by its ability to
reflect radio waves." @aan (Trued (Jla b9 Jiole Aainn &)=l Glanile
ddyn jroil' Jio aplnill yaidl pi wing dibla lale s welhall gl
Agual Yl Ulagoll yalniol yle Laijady pioingigiil™.

8. Wgloul Ilagoelu Ui o’ duahanl @gual Pl Ulagell sl
dulin il (Original Statement): “The surface radio waves are sometimes called the sky
waves." Uaa (False) aranill (Correction): dualnull dugualpl Glagoll
Lo dygloull Lagoll Lol \53.0J1 6 puad CINLATW oA (G i)
VLI oA g pewgigill dduin (o yua=ii Ll 32yl dule Cilagoll
Waoll 6ar=y. Surface radio waves are used for short-range communications. Sky
waves are high-frequency waves that reflect from the ionosphere layer and are used for
long-distance transmissions.

9. vall ddbaw e [aa Aule Jgai OVl duclindl JlobYl dula il 6yl
(Original Statement): "Communications satellites are very high from the surface of the
earth” azaum (Trued ( yJlga g dioljioll Jlobl GrdaJl £145)VI :AA ),
lan LJLe" i) 13dg fok 36,000,

(Answer the following questions):auJUJI Aliwll (e wiai3.
Q1: State four atmospheric gases? Sayga wljlé d=yji paal - Tyw

1@ U agil (0D ragriti)l . IND(gupal A Agi U.JIJ  (CODULagjarall . (H2).
A1: Oxygen (02), Nitrogen (N2), Carbon Dioxide (CO2), Hydrogen (H2).

QZ: State the main atmospheric layers? S@uus Pl $oJl WAL Olbun 3851 :2yw

2¢: yr21wgug il (Troposphere) gl il . (Stratosphere) pr@ivgjrodl . (Mesosphere) .
12190 JiJl (Thermosphered puawguu sVl . (Exosphere). A2: Troposphere, Stratosphere,

Mesosphere, Thermosphere, Exosphere.

AN Olarhll yastaa 383l :3yp

wgiqgriJl (Troposphere)
Jroawgil Kl (Stratospheye)
J01ug jLoll (Mesosphere) Q3: State the characteristics of the following layers:

Troposphere
Stratosphere
Mesosphere

N




1 jowgiqpill
o Lpdli oA 14 £L5)1 ia kel wa Ul Ao Wbl ol Akl ..
o $eall bl o %80 JAuiri
o dyualiollg dygall pdlgdall Sron Lawsd Caaig Ulhual gl ddyhll s,
o &IV 6aUj &o 6)I)Jl Gajag dolialig hsAll Liu s yAQ A
o Troposphere:
It is the first layer closest to the Earth's surface, extending up to
approximately 14 km.
It forms 80% of the atmosphere.
= It is the most unstable layer, where all weather and climate phenomena
oceuy.
« Pressure, density, and temperature decrease with increasing height.
2. powqilyimil
o oA 50 LJ] A 16 £l Uo Aliolig JQiwgig i)l Adiin §ob &4
o foi 25 EW)l Lle U9joil jua )i AT ag4g Ugjel Adrin Llc Sinl.
o ELQI)VIBalj &o i)l Laijlpa Anja 6aL Y jroili
o Stratosphere:
« Located above the troposphere, extending from 14 km to 50 km.
Contains the ozone layer, with the largest concentration of ozone at 25 km
altitude.
= Characterized by an increase in its relative temperature with increasing
height.
3. p9wqjroll
o 04 90 LJl & 50 ELAT)I (o Aliolg a5e-ll WAL Wi Lb &l
o Udagjardlig ogrlidll o sl LailjLe.
o UAfAip dolisg hsd Cila
o LAibgiug wdal Wl Ui (£LQ5)V1 6aUj Eo 6)1)Jl A ja Laud YA AT
J192)-1200) Ldagan Llei Lb.
o Mesosphere:
Located in the middle of the atmosphere, extending from 50 km to 90 km.
= |ts main gases are helium and hydrogen.
= Has low pressure and density.
= Temperature decreases with increasing height, reaching its lowest levels
{around -1200C2 at its highest boundary.

Q4: What is 02one? Where does it exist? S{joAks L818¢ Saags Qi SUgjglll i Lo :4yw
How does it form?
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e Uajoll (arusgi Calya Culll (o UgAi jLé g (03).

« &dgoll pbwglilyiwlias:in V-0 Angy.

o UgAT dunmgiil\§go deibil 6aclings Joiaiy (U .ywosi)l (Lo Goalsll
U agil Wiy ja yaliod (02) (o agl wilys oJ] elAdiig Al oiad
(0+0). pal aun Agl eia So UamAgl 6)a JA anii pd (02) oyja Uugai)
Ugjodl (03).

o 02+UV—0+OError! Filename not specified.
o 0+02—03 A4:

« Ozone: It is a gas composed of three oxygen atoms (03).

« Location: It exists in the Stratosphere layer.

« Formation: It is generated with the aid of ultraviolet CUV) rays originating from the sun.
02 molecules in the atmosphere absorb these UV rays and break down into two oxygen
atoms (0+0). After that, each oxygen atom merges with an oxygen molecule (02) to
produce an ozone molecule (03).

o 02+UV—0+Otrror! Filename not specified.
o 0+02—03trror! Filename not specified.

Q5: What are Slalio JA G91lhg Log Sdisaatl VLA Giloghio (JoAii oo :5uw
the modern communication systems formed from? And what is the function of each one?

5@: duwlwi ilaag M (Lo UgAL:

1 Jw)y¥l 6aaq (Transmitting unit): jasno (o WHLbYI Jugai (e Wgdiuo
Wlago) duigud ol Ailyas bl WJl (Wliky &) gn) Wlogleoll
JLaiVl Wlgid pe Jw )W drwlio dai) (A hli ogpds.

2. JuaiVl 6Lis (Communication channel): 6aags Juw )Vl 62249 k) oadig
dralwy of sl Yoai Ul B8olg JULiwI

3. Judiwll 6aag (Receiving unit): Ciloglsoll Ciljubl yalAiwl (e Ugdiuo
Juw)jyl Jud plin il Lol At HJl Laligaie Juw )l 6229 Yo doalil. AS: They
consist of three basic units:

4. Transmitting unit: Responsible for tonverting signals from the information source
(sound, image, data, etc) into electrical or light signals Celectromagnetic waves) to make
them suitable for transmission through communication channels.

5. Communication channel: Used between the transmitter and receiver. This can be wired or
wireless.

6. Receiving unit: Responsible for extracting information signals coming from the
transmitter and converting them back to their original form, as they were before

tvansmission.

Q6: State the types of wired communication TSl Juaidl Olgid Elgil pA51:6yw
channels?




T e

VNG S WN

duqiloll eiMwill 2qj (Twisted pairs).
g0l CiALLAJI (Coaxial cables).
@ pal LI (Optical fibres). A6:

Twisted pairs.
Coaxial cables.
Optical fibres.

Q7: What are the main contents of SLaiJl Qilgal) drwlw il GligAoll Lo :7yv
mobile phones?

0AlA Qdlubg oo Llc (CLVEY) duigyiall 6)s1a CElectronic civcuit containing a
processor and memory chips).
wilga (Aeriab.

Ua s dubUb (Display screen).

aLilao dagl (Keypad).

(U999)510) duad) (Microphone / Sound receiver).
Aclow (Speaker).

ayjUay (Battery). A7:

Electronic circuit containing a processor and memory chips.
. Aerial.

10 Display screen.

11. Keypad.

12. Microphone (Sound receiver).
13. Speaker.

14. Battery.

N

Q8: State three satellite uses? S@rclixnll jLo.si CilolaAiwl Al pAaal :8yw

GVLAIVI jlobi (Communication satellites): Clgisllg Audilall CayLaiVl yalpcl
bl Joiq auilaall

duaol=Jl 1o 61 (Scientific satellites): buivill Gugall alo )l uwd il usliel
&blgoll ayanig u.lu.o.mJI (GPSD.

dypsau =l yalpell ala jJlodil (Military purpose satellites): pounio duuo)

Lo jréq il yal el dypsa =)l Eblgoll A8:

Communication satellites: For telephone communication, satellite channels, and data
transmission.

Scientific satellites: For monitoring weather, meteorology, solar activities, and Global
Positioning System (GPS).

Military purpose satellites: For surveying and photographing military positions for
spying purposes and otheys.
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! charge of electron

Q
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e

e = charge of electron = 1.6 X 10~°coulomb
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Conoms's AW ¢ _ 9191
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Ll Sl Wil (3) Sl Jnall

Parallel combinationun jlgill buj

Series combination uJlgill hy)

Viotatl =V1=V;

lLiotar = 11 = I

Ligtat =11 + I3

Viotat = V1 + V3

1 1 1

= — 4 —
Req Rl RZ

R.q = R{+ R,

105 b aulnall asl £6) gl Galiduhbhc aic
Yunjlgidlunle aco abguallun syl aulnall
Cahii
JWill v sl ujluos Jlis Jjl s lang
cubymsll
hy)lnhyj jgSyLilasiiéjasll pbco
w6 aLib Sl 6 jmoll cras Wlguwjlgs
wnjlgllwvlc abgyo Wijlio
When one lamp is of f or remove the other
lamps will not be affected and remain on.
This is because there are other paths through
which the electric charge can flow.
In most of the electric circuits the connection
in parallel is used. All electric equipment in our

home are connected in parallel.

aulnollasl go6) gl (ali) clahil aic
aco abgyjallun Yl aulnoll o> jlo
inahid uigill nlc
JH2 L aslgu puo sgag wing as
auilymSIl 6 ilall
When one lamp is of f (faulty) or
remove the other lamps will be of f.
This is because there is one path for the
electric charge throughout the electric
circuit.
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&Ll m Sl dcolall og.nJlg & Ju:u.u(q) g_ll JJ| .p:m.u

S 027185

dauuiSall aolhll
. » s II - L S

wj
= dwibmS)l cola)l 6gddl  emf(v) = Y

&Ll m Sl 6 j281(5) guolall Joall

6251gJ1 5259J1 3a’ X (h) Jo il X (KW) éuiliynS)l 6jadll= 6 jaiimall 41l mSl a5lh 6415
Juzalu

Cost inar =P ckwd Xt ) X U.P Dinar/kw-m




P, =P, T AU
N, V, N, I %100 lg3sliS
— == or —=—
N, V4 N, I, A transformer
v, . Thetransfer ration in the transformer with an
The rate Ny IS the ratio of transformation or the ratio of the number of turns efficiency of
. Olall sac duwi gl dlganll Lo (gaill Gy 100%
N, L L -
¢ — uwnead auwdldl
N4

A transformer has less efficiency of 100% Clow efficiency) &ulio pié dlgao
P
n= P—: X 100% Plost=P1-P2

a:i
Np:Ns
lp Is
e ——-
@ +




aub jrall arasll lnwlio 6a0g
F The electric force L mSJl 6gall N Newton Jigui
K Coulomb’s constant pglgS culi 9x10°Nm?2/c?
q Charge a1iLjaSJI izl ¢ Coulomb pglgS
’ the distance between the juiiaiJl ju acyl » Mo
charges
E  the value of electric field Ll mSII Jlaal 624 N/C paJgS\ JigLi
I electric current vuliaSJl jul A Ampere juol
t time go i W E,/ sec second aLils
R resistance éuiLmSJ)ldoglanll 7 * Q ohm pgl
V potential difference amall g0 v volt (lgo
emf | tlectromotive force aulLmS)l acolall 6gall v volt (lgo
w Energy gained auwiSall aslhll j joule Jgo
P power 6jaall watt watt Olg
E Energy auiLymSllaslhall j joule Jgo
Cost cost of electricity aslbll aalS Dinar Juao
UP. | unite price 6aslgJl auilymSIl6a5g)l Ja5 | Dinar/KW-h 'b'gg.;'-fu: Ju>
N number turns Slalllsac turns aal
z—: the rate of transformer Jugaill auiuw without any unit Olang jgu

efficiency algaanlloclasS

%




to show if there is an
electrical charge on anu 5 L AGIl . Bl e
surface, to determine the 9uUc m__ui e Electroscope wnilipnSll BLRSII
kind of electrical charge on
any charged body
the car painter (Operates ; .. - .
according to the principle of laye ?&ﬁl‘:ﬂl &0 Sprayer 3153all
static electricity) ’
is a Ferromagnetic
material used to protect
system from external R . .
magnetic effects such as in Jackwi Guublicog o 83lo tan
watches. They are also used Sl go 8jmolll 8 laal Magnetic . e
bBaalgaujlall auwublicall aruublicallabholall
to keep the magnetic Jlgj (o dxailall hiléall protector
property magnets abgll jgpas lmiuwubliéo
preventing the loss of
magnetism throughout a
period of time
is used the draw the lines . 9 .
Lall oladl ayaaiing LuLi A magnetic 4 s S
of a magnet.h: field around J (-E_'lu.nJi m“g} mﬁ’:‘" cmn?:ass aublicall dlogull
a certain magnet
is used to measure the
amount of electric current
in the electric circuit Cor : - u i
i 4 wile by g) vubpaSll juill s | The Ammeter Jaoll
any part of it) it is (wdigill
connected to the circuit §
series
is used to measure the
amount of potential
difference between any two wle hypig) darilgall wld o
point in the electrical!:t is (tnjlgdi Voltmeter gyl
connected to the circuit
parallel
measure the value of
electrical resistance , When AT —————
using the Oh'.!fl.'neter, the fﬂﬂl éndtgmﬂj ::1; :3 . 359&53! Ohmmeter Aiogll
resistance which you want il nsl 6 plall mwls 2y
to measure should not be
linked to the electric circuit
It senses very small electric
currents and reflects the et lluul il whd . o
direction of the G—axis 2 uﬂb-'-linfl-':l d" Galvanometer Jogilalsl
deviation
measuye small electrie tnlo jladall 6 péo auib | e N
curvents (milli parts). i fl-l-l-};ﬁ P Millimeter yolnial
is to supply higher voltage dulle G1ibymS dilb wale | Jgnall series - .
Clarge efepc?rorgotive f‘orci). 0l Ui (wle amy §pau) combination tligtiitnle A By




RN

is te be able to supply the
electric civeuits with the
same current

8
Opaia 0 27240

S aLilyeS jli unle Jgoal)
(Culiamy §pal)

)
I

97
33

parallel
combination

wijlgill tnle LA by

am §)o gndle jlitals Jgool!
sl guais ulle

.
MWLV
sImn

combination

hliaall GUall by

cells convert the chemical
energy o electric energy

JHgad) &uibpmS )l aolbll jano
(G445 &8Lb Ll éyilioaS dblb

Battery

(Gl gl Gouls)l) Saunsill

The fuse must be connected
in series with the live wire
in the electric current
before the current goes into
the system. This will cut of f
the current when there is a
current flow more than a
certain current How.

uo n.uUJ.nS.II 6ila)l ailaa)
sl o by p)adicll quLuJI

(ylaJl clludl g0 wJigill Lale 6 ilall

Fuse

(jgo) poladi

A plug is made up of three
wires, the live L and the
neutral N and the earthed
wire E and the fuse. their
role is as a safety
precaution to avoid an
electric shock

J1SLw 0 S sis gn
ablalig(N)ajwig(L) jtai
(E) 160l cllulig(Fuse)

Plug with Fuse

(L) aolalligd yuwlall

electric energy

4Ll )mS aslb

; wil _|.l|5J| gwblicall Slauhi
wul J.IIEI.“ |_||u.bL|.r_|:|.ll I.IL:IJ.IJ:IJ
transfer the electrical a5l wul é agignllasthll .J.lg:u) avesei Slalvsahaili
energy to the sound energy ( &LLymS
wib Sl gublicall Slauh’
transfer the sound energy nilflailmSHB SR, Saail headphone I g
to the electrical energy (¢ dvigp délb
This is a well-known wubaS)l publicall Slaubh’i %
- ! - . I
attention system (awiil)) TheiElectric Bl s
This is @ magnet key used | -=Yusasllgublicall olayhs
f Joacoy) jJuil obuwib Wils aSaill
as a controlling means of tlectromagnet
itchina "on" and "off" i g ayjladl o juill gley olianS Rel () Joyall
switching "on" an in"| 15 ae gaislall 3o JUill aiay elay
an electric circuit (6l Jya0
This is a system/machine
which converts the
mechanical or dynamic tuSyilSynllaslhll gais pgéiy Clectric aigall
energy to electric energy auilpasS aslb vl Generator
with magnetic field
availability
Makes the engine coil spin JWi wdloglidall jLall  Jgail .
- e g o al | Lall
in one direction Jladio péio g lolail Culi jaimo exchanger gollvns ol
conect the wil inmotor v | Ll Jgallyw wilallvnaib Jingi Two carbon ool u L Ll
outide circuit o)l 5lall brushes sallnoguilial
convert the solar energy to vl duwam I aslbIl jogad jlas Solar cell il aLall
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Use of magnets: in the
loudspeakers, electricity

dnanllaub S hilcoll .aclinll
«031a)l ayaa gl ¥gall chi coy
ALl eSS OIS pall . Oladgo

«aclowll ..
teleuisi_ons, recordin_g, sqund Maglev 51 \blién jlha Magnetism dgublicall
machines and navigating anigall Juawill & }n_:;l LAl
compasses. OS panllg Glalgall, dlogul
&yl Sl
This s equipment which
operates to rise or reduce @ G s s : ;
) sar v duilgall pas g go) Electric i
the aljternatmg uoltag.e wigilill alall Olal Transibriier algaall
(changing the alternating
voltage).
is @ machine which converts
electrical energy to
mt.z;hafmcal energ.g l;lt:; tlte i Gy |a5UaN Jugailjins | Electylc Mete? enils 13 I
aid of a magnetic field. me E'u‘il.bg pslidaal
has the opposite function of T
the electric generator
to show if there is an
electrical charge on any ) WSl lis g glhil g olyail Chiavairia
surface, to determine the v lncgd 6.0 jeo g il 2gag electgo:cgo . wul Sl wuusll
kind of electrical charge on (wilailg polidl P
any charged body.
a heart of soft iron when a
. fes, 63l o uld Jgo wgalo lw The electric . ..
conducted insulated wire is Wi tath i Glogo et wilb Sl puublicall
wmpped around it !.:ﬂ.l.l.leu.LD dlﬂ.ﬂ ng-') :ug_!
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