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PHYSICS 3: CHAPTER 1 X

CHAPTER ONE: Electrostatic (dsalull d3l sesall)

Electrostatic: It is a process that generates electrical charges on an object as a result
of the transfer of charges from it or to it.

Q:
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Mention some common observations about static electricity? (5 only)

S Ll 480 oS! oy daslad! cllasMell yans S

- Small pieces of paper will be attracted towards a plastic material such as

a comb when the comb is rubbed by hair (why)? (This is because of
electrostatic).

- The paper pieces will be attracted by a balloon when the balloon is

rubbed by a piece of woollen cloth (why)? (This is because of electrostatic).

A persons hair will be attracted by a balloon which has been rubbed by a
piece of woollen cloth, when this balloon is close to the head of a persomn

(why)? (This is because of electrostatic).

-If you push the charged balloon towards the wall, you will find it sticks

to the wall and remains stuck on it for many hours if the weather is dry
(why)? (This is because of electrostatic).

-If you rub a comb or any rod of plastic by your hair, or rub them with

wool and make them close to an open tap of dripping water, you will see
that the water drops are attracted towards the comb (why)? (This is because

of electrostatic).

When you walk on a woollen carpet your feet get rubbed by the carpet
You can feel electric shock when you touch a metal door handle (why)?
(This is because of electric charges discharge).

When you get out of car after turning it off and you touch any part of the
body of the car, you feel a slight electric shock (why)? (This is because of

electric charges discharge).

The slides in parks are made of plastic when the children slide down,
their then if the child approaches a metal part, he will get a slight electric

shock (why)? (This is because of electric charges discharge).
s(electrostatic) L:SLul 43L ¢S 9o Glashl o Coldasl 9 ol OB ABpLudl AUzl (§ 1A=
(electric charges discharge) 3L ,¢S) o adll g¢d 43L ¢S diasally b jgadh Caun Lol
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Q: Why provided that the hair is dry and without grease to be charge with
Electrostatic? (ALl sb,aSIb e 523 09t Blo aadl 060 0l b jady 13La))

because the damp air discharges the electric charges quickly.
Electrical discharge: It is the process of the body losing its charges.
(CHIEEAPOES IR NP VAN F W]

Atoms: It is the smallest part of matter contain electrons with negative charge (e-)

which rotate with a very high speed around the nucleus.
e Atoms contain electrons and the nucleus
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e The nucleus which contains protons (p+) and neutrons (n).
e There are 2 types of electric charges: electrons (e-) and protons (p+).

The electrically meutral atom: Number of electrons equals to the number of
protons. (@slazell 8)11)

The positive iom: Those bodies which lose electrons, then the body becoming
positively charged.

Negative ions: Those bodies which gain electrons from some other bodies, then the
body will be negatively charged.

The following information is important to know: dage Ologlao

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

-The charge of an electron and proton isregarded as the smallest unit of charge.
- The charge of any charge body is equal to the multiple of an electron charge.
- The charge of an electron is equal to (1.6x10*° Coulomb).

- Coulomb is the measurement unit of electric charge.

mmn
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-One Coulomb is equivalent to charge of 6.25x10*® electron.

-Coulomb is a large unit. It is commonly used parts are: Nano Coulomb (1nC =107 C),
Micro Coulomb (1pC = 10°C).
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4 the body charge N=2
Number of electrons = R IET RN e

Example 1. An isolated body with a charge equivalent of (1. 6 x 107°C)
Calculate the number of electrons lost from the body?

S ozl o s 2l g ASIY sue Cewnl( 1. 6 x 1079C) nyltdio Limeds 185 L) Jslato dg3an o 1:lis

1.6x10~?
N = ‘_:= Te 1o —10" electron

Example 2: A body gained a number of electrons (2 x 1013electron) Calculate
the amount of charge gain?

oS L;‘J‘ Dzl Hlade Cowsl (2 x 1013electron ES N C)Ujjﬁ)’\ 0P dAe e wﬁ\ 2:Jbw

N=§—> 2 X 1013=ﬁ—> g=2%x1018x1.6x10"12=32x10°C

Example 3: Calculate the number of electrons in a charged body with a
charge of (3.2 x10780).

¢ 3 2 X 10_8C LQ_)LLﬁA &M O gocdun WL} BJS\)'” C)bjj.ij)“ dde g_',..uo\ 3:Jke

3.2x1078
N = '_:= Te 1o —2X10" electron

Q: Explain an activity that shows that similar charges are rebelling and
different charges attract each other?

D3l dabisally 8L dpladall Oleeadl O 4d (1 blad 7 U

Tools of Activity: (bladl wlgsl)

Two identical rods of solid rubber, Two identical rods of glass, Two pieces of cloth, one

wool or one fur and the other silk, Strings of cotton or silk hangers.

Steps: (Je! clglas)
First

e Hang the two rubber rods horizontally by two strings using the holders so that the
two rods are close to each other.

e Rub each of the rods individually with the wool. (Each of them will be negatively
charged).
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e eave the two rods hanging freely. We see that they repel

-The similar charges repel each other. (Al dgliiall sl

A
-~

Second

e 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.

-The similar charges repel each other. (Al dgliial) sl
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Third (”\/

e Hang a rod of glass and a rod of rubber horizontally and close to each other.

e 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.

- The different charges attract each other. (Slas ddliaal) ciliaall)

Q: How many methods of charging of bodies with electrostatic?
s A L) Al el pluasM1 e (3ol
1) by rubbing. <l 2)by contact. ekl 3) by induction (effect). <=
A) Charging by Rubbing:
When a balloon is rubbed 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 (as it gains some electrons), if you hang the negatively charged balloon with

an insulted string and make it close to the piece of wool positively charged, you will
find the piece of wool attracts towards the balloon.
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PHYSICS 3: CHAPTER 1
B) Charging by contact:

QUall wylo : B3I Slus!

Hang two balls of balm marrow with two insulated strings from the same point. Charge
one of the balls by touching it with charged glass rod. with silk. Leave this ball to touch
the other ball which is not charged. You will see that the two 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. This is why the balls repel.

oo Othass Aol gy Ol 83le (p (5 S 3l 1 peladlly i)
UM e (8 NI Gdl =il duslg dads o9 A e Bole
AN B S puall S5 @8 b gl 5 Gl gene]
a9 lagsan e 8 S alaunl Gl wa Jasdb ¢ & gminall e
Do (o loaed CaudS1 U8 & govinall & 45118 S 01 e Jo
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C) Charging by induction: (< sthae aus i)

- We take an insulated and neutral metal ball. (Ualxic s 4 5 jae drinea 3 S 321

- We bring a negatively charged rubber leg close to the surface of an

[ ]
leg will repel the negative electrons of the surface of the ball and push '33“;5:
them to the side far from the leg, they are called free charges.

and the positive charge will be attracted to the side close to the leg

electrically neutral metal ball. We notice that the negative charge on the

mmn
A\\\\

and are called bound charges.
o DAL o pas Allial) (Bl Ain B D ¢ Tl 5o Alalaiall Apiamal) 5 S0 rdans (p Adlaad) Ria iy ) sandie Jallae (3las o i)
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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 finger. Keep the charged rod close to the ball. We

Al Jiwyle 2 B3I dlde!

observe that the free electrons have lost to the earth. —

o rber
@Q}W&\M‘Q\_\;&M@A;&_i)uﬁﬂ).l:\.“.ll.g.um.‘.\}\(w)}nuﬂlu&h}ua)‘}[b@@\ﬁﬂ\dm}) /
(G ) & saiall G,

-Disconnect the ball connection to the earth (remove your fingers from the ball)

\i

and keeping the rod close to the ball. We see that the bounded charge remains

at their location.

b 4
=
g

(Leran s (o3 Biall Aintll ey ani 5 SU (pe g 8 3Ll oliy ae (581 (e V) @b ) a1 e o S Jluaii) adat)

-Move the rod away from the ball. You will find that the bounded charges
(which are the positive charges opposing the charges of the rod) distributed

evenly on the external surface of the ball.

© I

(30 o A mhudl e alily ¢ 56 sadal)l clindll o asi s S e Gladl aa)

¢ Induction charging method: gives the opposite charge, of the charged
body. ALl aal) R (uSay Aind o Jemnd Cually ool

e Contact charging method gives the same charge. = i e doasi Gilaill g2l

e To conclude whether charges exist on a body or not, use an electroscope.
Sl GLESH axai oY ol sl e 33 g ge liadll ClS 13) Le Y21

Q: Why a charged isolated body loses its electric charge when it is left in the
air? (c19)) (3 453 s a8l oSl dximeds Aady Jgimall O gedual] puud! O] 1 Je)

Ans: Because the electrical charge is gradually discharged from the charged body to
the air and this discharge increases with the increase of wet air.

(1ge)l Lgloycalad LS o ,anll 1 als g elggll 1 O goniuall quund) (yo ol § 455 450 e8Il & ! OY)
An electroscope: is an electrical apparatus used in electrostatic experiments for the
following purposes:
1-To detect an electrical charge on any surface,
2-To determine know the kind of electrical charge on any charged body,
(oo 55 & mag il 3929 o adSW ALl 5L ¢S s (3 Janian (3L S Sl 13L S BLasdl)
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Q: What is the electroscope consisting of? (53U SLSI 055 00

- A rod made of metals.

- A metal disc (or metal ball) linked to the upper part of the rod.

- Two thin leaves (or strips) of gold or aluminium joined to the lower part of the rod.
- A box made of glass or metal or wood with a glass window.

- A lid made of cork or rubber at the upper part of the box to separate the rod and the
two leaves from the box.
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Q: What are the purposes of using the electroscope? ;b xS LS Jlaxis! o 2 4 b
1-To detect an electrical charge on any surface.

2-To determine know the kind of electrical charge on any charged body.

Q: How many methods of charging an electroscope? 3L BLas p=s 3 b b
1- Charging an electroscope by touching (conducting). Juesd! o pelesdl das )b

2- Charging an electroscope by induction. c¢=lda b

Activity: Charging an electroscope by touching (conducting)

Tools: Electroscope, plastic comb.

Steps:

-rub the comb with a hair (when the hair is dry without any kind of cream).

mmn
A\\\\ \

-Let the comb touch the disc of the electroscope which is electrically neutral. You will
observe that the two leaves of the electroscope will separate.

Conclusion of Activity: When the charged comb touched 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.

! oo Jades - Jb xS BLaS /ol gad)

(Bl 2l 0550 0 b_2) jaadl Lasall @l Jaall ol glas-
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Alee Olises cowdS 3o OY i g agin 3L
Explain: the leaves of electroscope separate due to the repelling force
between them? i Lot dims s bgan oo JUeS BLASII 25 9 sbax) 1 e

Activity: Charging an electroscope by inductionm (s i b, Glisi gai)

A \\\\

Tools: Electroscope, glass rod, a piece of silk.
Steps: -rub the glass rod by the silk (the 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 of the electroscope repels each other.
This is evidence that the electroscope became charged (The disc of the
electroscope will be negatively charged, which is a bounded charge, and the
leaf of the aluminium will be positively charged which isa free charge.

-Connect the electroscope’s disc to the earth (by touching the electroscope’s
disc by your finger), keeping the charged glass rod near the electroscope’s
disc observe that the leaf of the electroscope will be close to the metal rod of
electroscope as inthe reason is that the electroscope has gained electrons
from the earth.

-Now disconnect the electroscope’s disc from the earth (by moving your
finger from the disc) and keeping the charged glass rod close to the
electroscope’s disc. You will observe that the leaf will remain touching the

This is because the leaves gained similar charge. wloally 480,48 dadl juis bwdS) BLaSI By oY /g

rod.
-Now move the glass rod from the electroscope.

You will see that the aluminium leaf and the electroscope’s

mmn

rod repel. This gives evidence that the remaining | - = :ﬁ:.-_

charges which were bounded will be distributed on the S _

electroscope disc, the rod and the leaf. - —

(b)
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Do you know : When a charged conductor is connected to the earth with a metal wire,
it is known as grounded. Then its charges will be neutralized as the earth is a large store
to exhaust the electrical charges which move easily to and from the earth.

Eagiun (p 02V OY dBliods dosd e (280 o 1 oo s dlaslgy (2)Ib Ogoins Jao g0 S gl o2 Lo
2 dls 0 Vg 2y (@ A5LyeS) Olmtd] oS

why the electroscope which is charged by contacting (touching) will have its
leaves separated from each other?

This is because they gain charges which are similar to the charge of the touching body.
oMl ol L Aslas diets LgaluiSY olid 9 7 55 ulasll s oy O gomtenl] JU SN CBLaSII*
*The electroscope which is charged by induction will get its leaves separated as they
receive charges opposite to the charge of the body close to it from the electroscope’s
disC.  55e)l el Liad dallse dimeds LgoLuiSY 0l 19 7 415 Gl Al jhay O goeduall 3L oS BLASUI*
Q: What happens to a charge of a charged body when it is linking to the ground?
The negatively charged body contains additional of electrons. When it linked the earth,

the additional electrons will be discharged to earth, because the earth is a large
reservoir of charge.

05 DU 511 B g AV § s o Dl i) ind g I gpo 506 (6 g ALl Ay @ gedeal] el /2
ladl o oS ¢ St itad o Y OY sl Jolaie 0 65
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Q: Mention some practical applications of electrostatic?

S Ll 450 g dan)l lias)l an S3

(1) Sprayer. (2) Photocopying machines. (3) The precipitate systems (4) Contact lenses
and cosmetic materials.

ezl 5l 909 Ao M1 Oluwda)l deliue w311 830 - posaill Ol o — 313 ]l
Sprayer: is an electrical apparatus used to painting car or any conducting body.
(Ghne g S1 9l Ol ud) ual pasuin b S ez 1 315 ,4)1)
Explain the principle of work of spryer? (33l Jos luwe 7 4)
- The nozzle of the spryer will be connected to the positive pole of electricity source.
- This makes all the drops of painting which come out of the spray positively charged.
- As a result, they separate from each other.

- And conducted bodies which you want to paint, such as a car or a chair, they will be
connected to the negative poles of the source or connected to the earth.

- The drops of painting will be attracted to the surface of that body, making the painting
evenly distributed on the surface.

ALl hasl) G gell Charll 313,001 dagd Juog5-
A goll At Jamd dmlidl sl gk puaz (Jams oo -
029b dhog ol suasl) Il Clasll dave slhall joyal dasys-

el e uilanta St 8559 el el odonitan fsall Colglat -

Q: Classify Material in respect to their abilities to electrically conduct?
4L, Lgidkoo 95 e (30 3l gell oo 1w

1- Conductors: Materials that contain plenty of negative electrical charges (with weak
connections to the nucleus), such as silver, copper and aluminum. The electrons
move through these materials easily.

A ggan L LIV £ - dS,ml 8y B9 ASIVN (40 8,89 (e Sgiz 1o gl

2- Insulators: These are materials through which the electrons do not move freely,
such as glass, wool, rubber, etc.

Dllaally Ggually Flas)l Jto oo 5,5 Yy Leilgis (§55 bolay] w13 gilis i) 0955 () slgall:lgall

10

07708985381

Y////4

A\\\\ \




A \\\\

mmn

PHYSICS 3: CHAPTER 1 L}lh.ﬂ s ylo 2 B! Slus

3- Semiconductors: That have electrical conductivity under certain conditions and
conduct behavior insulation other conditions.

&3 B9yl 3 Jilsall Dol Sl B9, (8 o gall Hghes el slge (b 1Mo gall slesl
Q: If you hold a rod of copper by hand at one of ends and rubbed it with a

piece of wool or fur and held ft near small strips of paper you will observe
the strips of paper do not repel towards the rod?

Bl e Brtie Dlioliad (10 k59 9,801 o guall e dalay giSag Leedylo AT o elonidl (30 Bl wSna 13])
(L) Slobadl 6lls Gl pis 1asds

In fact, that the generated electrical charges have been lost to the earth through the
body of the person.

oz @yb o (2 18l o3 18 Al B gunnall Gulndl Ble e @l 8 g10)l 450,¢S) Olimad! oY
Q: How cam you charge a rod of copper without loss fts charge to the earth?
CopId] il Qs O 093 o paloed] e Bl o iy Lo 1

We hold the copper rod with a rubber glove or any insulated material.
Ajle Balo e oSG Laadybo usT e Alouidl Bludl Sl

Q: Write the text of the Coulomb’s law (or define)? With mention its
formula? L)) 8331 S5 e TeglsS 0636 s S|

Coulomb’s Law: "that the electrical force between two electrical charges is in direct
proportion to the product of the values of their charges and indirect proportion to the
square of the distance between them".

o duol> o Loyl alils (Sl (oiadats (sl gS o o Adliall 45L5gS1 858l Of (e pans pglsS 09l
"lagh dadl poye e LenSie g eioadl (§)lude
[ o g 3192 ] o WIELIE W [ EOVS P SOy

2

Where F is the electric force between the two charges,
ql represents the first electrical charge, g2 represents the second electrical charge,

ris the distance between the two charges,

N.m?

c2

—

K is the proportion constant and equal to: k=9x10°(

*k constant proportion depends on the media between the two charges.
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a3l (o8 Lagyy W63 Atel) sl SHLTH 600 Loy L9353 Ayt s ® oL v/

09dsSI JI 2g)gSUI elizl cpe Jogmeild Aadl JI A ey ope Jigmeild <

pelsS sSu pc > € 5> x10™72 Sl Cm » m epa x1072 1

pelsS o me - Copnd — x10°3 Ao e mm > moys - x10° 2

£3)sS 9,00 e - € 5925 x10° Se 9,k pm > m o o x10° 3

p3)9S glnec - € > paa x107 A gl nm > m - opaix107° 4
’ Example(P:15)/ A positive electric point charge (+4x10¢c) is located at a distance
’ of (0.06m) from another point of electric positive charge of the value (+9x10%c)

’ Calculate the magnitude of:
1-the force in which the first charge acts on the second charge. What is its kind?
2- The force in which the second charge acts on the first charge. What is its kind?
1) F1 = K % 50 (0,06m) das e (+4x10°5) Uylio dur g dula i Cansds

0-6%9%10-6 Dldie Gl (#9%1076¢) Wyldie (5,31 dugo dudaits &bl S dieds

(0.06)2 leegiy 22801 Ll Jo gy o)) Dl g 355 @1 89 -1
e 939 q1d9d Lsdl e g A5W Ll g 355 I 853l -2

F, =9 x10%22

_ 9 4x10~6x9x10~6
Fi,=9 %10 e 710-%

Fi; =9%x1073 x 10"
F12=90 N

Since the electric force is positive that mean it is a repelling force

07 6x4x106
(0.06)2

2) Fpy = K 28 = Fjy =9 x10° 25

FZI =90N

Since the force is mutual one between the electric charges. These two forces follow
Newton’s third law which is: F21 = -F12

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

Fyy = —Fpp il (ign o il s Leils cilin )y Alaliia (5 ) o Ly
oLV el (Sl S0 Al 5 8 o (g by s¥1 8580 e () ey 12
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Q 1: Two points of electric charges of the value (4 x 1076C), (2 x 10°6C) The distance
between them is (6cm), calculate the force effect between them?

X
F = K% (2 X 1076 C) Laaylaie e (il yeS ojlias
F = g x 109 X107 x2x107¢ Loz o (6CM) 32 o linmy (4% 107° C)
B (6x1072)2 ¢ cpinl) oy 5l ke Cases)
F—9x10° 4%x107% x2x10°°
=9 X
36 X 10~

=2 x10" =20 N

H.W: Two points of electric charges of the value (6 x 1076C, 2 x 1076C) The distance
between them is (30cm), calculate the force effect between them?

"N\

(6 X 1076 C) Laajlae Glisdas (sl yeS olinss
Lgean: oo (300M) ey e ey (2X 1076 C)
¢ u_..\'.'\.\;.JJ\ ) E}ﬁ\ ke Cuaa
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Q 2: Two points electric charge (4x10-¢ C, 9%10-6 C), the force between them
(90N) how much the distance between them?

X
F=g1 242
' (4 X 10_6 C) Laaaal Q\Sﬁkﬁ Ol yeS g 1w
90 = 9 x 1094 X107 x 9 x 107 sll laie n) 90 N Legin 35801 (9 X 1076 C) a5
= ’)"2 ?.;" :"u:y
2= 9x10° 4x107°x9x107°
"o 90
r2=36 x 107*

r=6x10"%2 m

Q 2: Two points electric charge identical, the force between them (10N), the
distance between them 6cm, Calculate the amount of each charge?

_ di1 X Q2
F = Kr—2
y Legiy AL 858 abilaie (ks (flieS Gliadi
q .
10=9x10° ——MmM— la2e aen) (6CM) Lagiy anall 1€ Laie ( 10 N
(6% 10-2)2 ? (6em) ° (108
? . . &
10 =9 x 10° ———
36 x10~*
10x36x10~4 _
= aw = 4107

~ q=2x10"% C
Q:What is “The Electric field at any point in space”, and mention the
mathematical relationship with units?
flangll HSS wa Al AN 1813 elindl) 8 Ak () b SlseS Jlaall oy 3geaial) Lo
Electric Field: It is known by the electric force that acts on the test charge (q’) which
is located at that point.

ozl clls (§ 4 gbgo dylasl Dt (3 855001 £50,g81 898l o (Sl el Jaal

mathematical relationshipp : E= qE , units: %

. represents the electric field < E : o) &
N3 Force &< F
Csax s testcharge < q
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The test charge :It is a small positive charge that does not affect the charges next to it with
any force. 3)595\.3\.@3)}1;.&&@ Al Je g Y latall 3 pria doa ge Aiad “ga::\g_)l.,ﬂi‘)]\w' il

§ Sl Jaall L glad @l jiae e

(A3 8 ) dreng bglas 1
1- The electric field is represented by force lines (non visible) Ry dergall diead) o 3llai 2
2- starting from the positive charge and ending at the negative charge. Al Lsadl

Q: How is the electric field represented?

Q: Explain by drawing the shape of the electric field for the following cases?
(s Lo U0 (A6 il s s o5 2)

1- Electric field between two similar point charges:

(Aglato crmiont) (eIl Jlonal)

A \\\\

2- Electric field between two different point charges:

(Aabisee cpioedd (3b,eS1 Jlxall)

3- Positive point charge:

(dergo dudats diid)

4- Negative point charge:
CRMERS PN

Regular electric field: it is the field generated between two plain metal boards and parallel
which are both equally charged in value but different in type.

Cfiilinep | gl (3 gl Oliandy (1 sadhe Crlbangimstine e Ca 51 (o A siall Jlaall ga taliidl A 56l Jlanal

§ gl
§ Q: What are the properties of the regular electric field?
\ (il L eSl Jlaall Ja gl ailiad L) + -
1- The lines in this field will be parallel with each other.lean ge 4 5l
2- equi-distance between them. 4 sbuia Jay S
3- These will be perpendicular to the boards. g sl e 43 sac
(il e ll)
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PHYSICS 3: CHAPTER 1

Q: When is the electric field constant value and direction at all points?

fadalis pang olad¥ly Hlaall culd oS Jlaall 50 (e 1

When the electric field is generated between two metal plates, and parallel which are both
equally charged in value but different in type.

(Ol (piady ) (pudly (45 gadia G 3 s G slse aiane O b O (Al eSl) Jladl) Al Laie [

A \\\\

F 4x107°
E=— = E=
q 2x1079

E=2x10* X

Example (p. 17): A positive point electric charge of (2 x 10™® C) located at point in an
electric field it was acted by a force (4 x 10°® N). What is the electrical field at that point?

Jlane (3 Al die o9 (42 X 1070 ¢ ) dax 9o Audads 430,68 L
T 3UyeSI Jlonall o lo (4 X 1076 N) 1 Jtde 598 s plab 31,68

Q: A positive point electric charge of (2 x 10-°¢) located at point in an electric field
was (2 x 103—), What is the force field at that point?

E=S —=2x103=——
q 2X10

F=2x103x2x107"°
F=4x10"° N

SR Jylo 2 B! sl

Jlone (3 P Aaisll is coudg (2 X 1079C) o Jade 434 S it
Boall Jtkia oot 2 X 103 ) Gt Jlonall s 0B 530S
T lgsb 833001 4306

H.W: A positive point electric charge of (6 uC) located at point in an electric field it was

acted by a force (24 N). What is the electrical field at that point?

mmn

O 93U eS Jlome (§ Al tis Cansos (6 JUC ) 1o ke 480 S Lt
& GUeSH Jasall ke - (24 N) lgeb 35001 4306 851 Joide
o dbaidll U5
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QUall wylo : B3I Slus!

QU ESTHONSI O EEHARBERIONIE

Q-1 Choose the correct statement for each of the following:

1-An atom is neutral if: 3)3 Lo Ualazall 81Ul

a. Its contents do not carry any charge.

b. Number of electrons equals to the number of protons.

c. Number of electrons is greater than number of protons.
d. Number of electrons is equal to the number of neutrons.

2-Body becomes positively charged if some of its atom have:

"N\

a. Number of electrons greater than the number of protons.
b. Number of electrons less than the number of protons.
c. 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.

3-When losing a charge (1.6 x 107°C) from a conducted body which is isolated and
neutrally charged, then the number of electrons that was lost from this body will equal

a.10* electrons .

b.10" electrons . q 1.6x107°

N=d= 220 o 1010

g p—
c. 107 electrons . e 1.6x10-19

d. 10" electrons.

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

b. Less than before.

c. Greater than before.

d. Does not change.

mmn
A\\\\
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5- Two point charges (q; , q,), one of them is positive and the other one is negative.
When the distance between them was (3cm), the attracting force was  (E ) . If the distance
becomes longer up to (6¢cm) then the force (F,) between them will be equal to:

a—F2=%F1 b-E=2F  c—FE=4F d—Ff%Fl (O e W ey

a, — a,

F=ki e &
F]_ — k q192 =_k Gtz
(3x102)2 " gyqgms
FZ — k q192 - b1tz

=k
(6x1072)2 36x30=%

: Caladl 45 ey

~F2=+F1
4

6- Walking on a woollen carpet then touching a metal body such as a door handle, you
usually feel a minor electric shock. This is due to the loss of electric charge between the
fingers and the metal body.The reason for this 1s that, electric charges are:

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

7- The charge of a body (A) is (+2 lLC)and the body (B) has a charge (+6 1LC), then the
mutual electric force between the two bodies (A and B) is:

- 3F,,=-F
a AB BA 8 A
b Eai—# K, N /’" b
- BE,=—E, \t/ kY J
d- F,,=-3F,, 9= +6HC % =+2pC
F = 419> dall Tua 5

r2

k(2x 1076 x 6 x 1079)
Fpp =

r2

k(6 x 1076 x 2 x 107°)
BA =

r2

Since the force is mutual one between the electric charges. These two forces follow Newton'’s
third law which is Fp3 = —Fy;

18
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8- When a positively charged body gets closer to the electroscope disc with two positively

2
L

charged leaves, this will lead to:
a. The leaves will get apart further. 63 eSS LIS (a8 (e Ao g Ay () sl anen cp i e
b. The leaves will get closer. W g2t b 8 L) dum o iy i 085l

c. The leaves will get identified (close gap).

d. Nothing changes.

9- When a negatively charged body approached the neutral electroscope’s disc which is

connected to earth: e . .
. O Al danly ) sadie s Gy 20
a. The leaves open as a result of negative charges on the leaves. oYL Jeia i S LIS a8

A \\\\
Y////4

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

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

Q-2 Give reason for the following:

1) Fuel trails (lorries with fuel) are supplied with metal chains at the back of
the trailer touching the ground.

2 M a5 g5 80 (B dddae Juuduwy 398 911 &5 Ol fouw 395
To discharge static electrical charges to the ground, to avoid an electric shock.
330,65 daaso igds Gz cpa Pl (Je LSL 480 1gSI bl s i)

2) Any positively or negatively charged body would be neutralized ff
it was connected to earth.

P Al wie AL o Ao gall dimtdly O gontuall @zl Lioets Jola
Because the earth is a large reservoir for charges. Sliad) 48§ gt (o N 0Y

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

4o o A Ly O goedin panr G yiS Wie ALl dioeddly O goediall JU ¢S BLASH (28 9 121 Slo 3

mmn
A\\\\ \

Because the charged body electrons are in contradiction with the electroscope's disc

electrons and move them to the farthest position on the leaves.

JWbg BLASH (389 I @35 o (o Al (e ALl sbietd! o Il el o ALl i) HUS sy
B il st slag
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Q-3 Explain how the electroscope can be positively charged by using:
A) A positively charged glass rod:

We touch the positive glass with the electroscope disc, and we charge the
electroscope with the same charge as the positive glass (contact or connection
method).

B) A negatively charged rubber rod:

We bring the negative rubber close to the electroscope disk and it is inductively
charged with a positive charge.

ilasiinl der go ity (3L yeS BLES ouds 4aS a
Ay Linty Ogndin Tl 90 Blas(A
(Juo gl o poladll Ay o) Az gall o Pl Dimes gty BLASH mtidd BLASH 0 B o e gall Zlar I puadls [z
Al Lty O gedin blaall o0 (3L(B
Aprge Doty (o) Ay oy iy O guad BLESYI 0§ (90 Al bllaodl 35

Q<4 List the types of the charging methods by electrostatic?
@ Charging by rubbing.

SR Jylo 2 B! sl

Sl 480, plucr s $31 o st
odl3 L gelall 2 Il -1

@ Charging by contact.
@ Charging by induction.

Q-5 You have used a glass rod which has been rubbed with silk (positive
charge) and a metal insulated neutral ball as in the diagram (a,b,c;)-

i(a-b-c) AL N JE&YI Ja>-Y Aslaze Agjee duidae 55 9(azr90) 32l &S e Zla-H o Blw Clasianl
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1-Do the electrical charges transfer in the cases (a,b,c)? Explain the method of
transferring charges (if any).

Clias O linadl Jast 4 o o9 § (a-b-c) N Yl (3 43b 68 Slins Jasis Jo
Figure (a) The charges do not move because there is no connection with any
external source.

Figure (b) The ball acquires a negative charge due to its contact with the ground.
Figure (c) Some positive charges will be flow to the ball surface, because attraction
force between different charge

02 e 8 S I Ao Slioeds Jasitn (b) Vol (3 8 SHg QL (12 ola3 S92 putad (@) V) (3 ol Jasis Y
9 oola! s oy 8 S grlan J1 Bl 30 Jas5 lind] 0316 () Dlodl 3 ol e goll 5l oliontdl i JslaS 3
o gt

2-Determine the kind of electric charges which appear in each case.
Ul S 3 dunall 5 SN o pliian 31 A3 1S oliontd] € § o>
Figure (a) The surface of the ball opposite the rod shows a negative charge and

another surface of the ball from the second side shows a positive charge and the
ball is still neutral.

Figure (b) The surface of the ball opposite the rod shows a negative charge and
another surface of the ball from the second side shows a positive charge and the
charge of ball will be negative.

Figure (c) The ball is positively charged.

B gn Lionts dule ghs5 31401 Agardl gy 8 501 pekanns ( Butadie ) ALun it 4l 5pts5 Bl Jolaall & S ot 3 S
I e (3 3] il o putad L) Aslaze 8 S Jid ( 2al)

Bl (30 Botnl gl 3 AR L gall Lol ( Bt ) Al Lo el 115 Bl Jolilt 8 31 edac b S
LB SI Jl po D e b g ASINN O e gy L3

wolaall A oy A go Aty 5 SN s €SS
3-What happens in the positive charge on the glass rod in each of the three cases.
Tl 30 50 S 3zl Blan Jo dirgoll Liomtd) Juta) Jrazmy Lo

Figure (a) does not change. el A3y yhay Bl Aiad Jii ¢ JSEl L et Y b JSAN L e Y g JSA)
lia il Jaiss

Figure (b) does not change.

Figure (c)The charge of rod will be decrease because it contacts.

21
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Q-6 A student wanted to charge of an electroscope which is neutralized
by using the method of induction so he approached a glass rod which is
positively charged and touched the electroscope’s disc with his finger
while the glass rod was still close to the disc. Then he removed the rod
away from the disc. Subsequently, the student found that the leaves are
closed. What is your explanation for this?

02 0 o gel 1) nly BLASI 0,8 (e Bludl dal (05 . dio)8 (30 40,8l Bludl 3929 g0 0 asolb BLaSI! (0,8
TS i Lo . (Ogomiion 12 BLaS e Jua> 1) BLASII (389 Bldasl (Il dzg @lglasdl ods S ey . (LS
When the positive glass leg is removed, the electrons leak from the electroscope
to the ground through the fingers of the hands. When the finger is removed from
the electroscope disc, the connection of the electroscope to the ground is cut off,
and the electroscope becomes uncharged, and its two leaves close together.

oo &Il 18y dics. cpadl pliol @b e I I BLSI (e S ASIY @i gl (2l Gladl slal dis
Q-7 Write type of the chrage in Figures below:

B
I

{ (1 {{14n

) 3 . 9 b

NI

|

»
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PROBLEMS

QUall wylo : B3I Slus!

P-1 The repelled force of two identical point electric charges is (9x107N)
when the distance between them is (10 cm). Calculate the charge of each one.
F=K d1 >: dz
r

qZ

9%x1077 =9%x10° —————
(10 x 107%)

qZ

100 x 10~*

"N\

9%x10~7 =9 x 10°

- qZ =1X 10—18

~q= 10"° C

P-2 Two point charges both positive are (3 x 10‘9C) and the distance between them is

(5 cm). Calculate the repelling force between them. Answer: 3.24x10°N
F:K-qlqu q1=3><10_9c
r2
= -9
F= 9 x 109 3x10~92 x3x10~° _ 81)(—10_9 _ q, = 3 X 10 C
= (5)(10_2)2 - 25%x10~4 g 5 em =5% 10_2 -,
F= 324 x107™> N .

P-3 An electric charge of +3uC located at a point P in an electric field the electrical field was

4x10"% Calculate the influenced electric force. Answer: 12N
F
E = ; = F=EX q

F=4x10"x3x107°

mmn
A\\\\

F= 12N
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CHAPTER 2: MAGNETISM d_e ot
*Before 25 centuries, the Greeks discovered a metal attracting pieces of iron towards

it. They called this metal a magnet which is made of (FesOs). It was commonly known
as the Lode Stone.

Defiime magnetisms: It is the ability of a substance to attract iron pieces.

Gpdpdod) sl G e 83l AblB (p tblizall G e

A \\\\

Q: What has an essential role Magnetism fm our everyday life?
T gl U5l (§ Lblisall (oludl youl g2 Lo
1.In industry, huge electric magnets are used to lift pieces of steel or scrap metal.

2. Magnets are also used in the loudspeakers.

3. They are also used in generators, Electric engines, televisions and sound recording

Al Jiwyle 2 B3I dlde!

Y////4

devices. o SRRV [P & PR P PRVE

4.Magnets use also in the letters of printer machine. gl O ,Ka
oy Jalill il S jadll g cila gl
5.Magnets are used in navigating compasses. & gaall
A AU daaal) Cag )

A dla gy b

w1
3

-2
3

4
5

The pointer of the compasss is a small permanent magnet which can rotate freely
in a horizontal plane around the vertical axis.
J98Le soome Jg> Lo Joo ko (W51 puabline g2 o gl

Q: Classify magnetic materials according to their properties?

mmn

1. Diamagnetism: They are the materials which weakly repel with the strong magnets,

such as Bismuth, Antimony, Copper, Silicon, Silver... etc.

(@900l - Ll — olondl - O 5SAdl) o Cnsts 55 (§ 98| upbolikall o 35 (301 3l gall ( dsaboliiallal] ol gal
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2. Paramagnetism: They are the materials which are weakly attracted by strong

magnets. Examples are Aluminun, Calcium, Sodium, Titanium etc.

- pangall - po8 - pgualdl) Jio lasnss il (59all Gublisall JI udanss (@) Slgall (& tdmbliaal i ol gall
(Pt
3. Ferromagnetism : They are the materials which attracted by ordinary magnets. They
have high magnetization capability. Examples are such as iron, steel, nickel, cobalt, etc.
Sl - 30l - wasdl) Jie dle Jariad L cllis g Sabaedl Guiblisalb Glaus (ol sl gall (b b lise g aall Sl gall
(oSl -

Y////4

The Poles of a Magnet: are the areas at which the magnetic forces are strongest.
050 Lo plael dulolinal 85801 e ladic 0550 putbliaall (3 3bls 1publiaall ksl
What are the advantages of magnetic poles? dudolisall OladYl lzae Lo

1-Magnetic poles do not exist individually, but exist as equal pairs in quantity but

different in type (north pole and south pole).

2-If a piece of magnet is divided into a number of smaller pieces no matter how many
they are, you will find each piece will have two magnetic poles which are the north
and south poles.

Claally Jlaadl Cdadll) § 91§ dalises @S0y 2l (3 sludia 7193 dar g by 85 ke g5 Y Lol OlUasYI-1
Qg

Ol lidin (yeadad g 0 9Suw dadad (S O daias ue 08 laga Liso ) aladll oo sde ] Luabolidall (o dalad aad 13] -2
@ty Jlasd) rdadll Loo

The Forces between the magnetic poles:  dwwblsnl CUadYl oo o3l

Similar magnetic poles repel and different magnetic poles attract.

A\\\\ \

Al dabizallg LG dgladall GUasYl
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Activity-1: Attracting and repelling forces between the magnetic poles:

b laall Oladl o j3lally L3l pus g blad

Tools: Two magnetic bars, string, clips and holder (which is not affected by magnets).
owblaslb Sl Y Jels — O = Loz — Olewabolise 9BLL /] 903l

-Hang the magnetic bar from its middle point 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

(NorthSouth) geographically.

Y////4

-Hold another magnetic bar by hand letting its north pole (N) visible.

-Get the north pole of the magnet bar which is in your hand close to the north pole of
the hanging bar, 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. You will find that the south pole of the
free 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, in this case you will see that the two

poles attract to each other. This is the result of the attraction force.

Comnclusfom: Similar magnetic poles repel each other, while the different ones attract

to each other.

Ol LoD (881 g § Ty a9 Jolodl dawslgy UL axdly dassdl dlawlgy disatin (o guabliaall Gludl (§las
Lasl lupg doey qunbliaadl Bl

o)) dcapbliiall Blal) Jladdl Cdadll olie Jlosd! lgabad Jazsy 6y daundoliis Bl by @laces

a2, 3U5 ¢y 73 1 g gl Jlatd) o)l e sty Gallall Jlasdl ] of o

Blandl ubolicall izl Cdadll Blaall Cdadll 9 ) gicedl Lgadad Jazdy ddl ESgunall urbolizall (uSas

591 893 e 70 1y ddls gl (3 il Cdadll (e Aty ekl (3 gid! ail Ol s

kaod! Bl gzl Cdadll (po 4l B guuandl Bladd JUotdl Cad)l Gyiig dkoall S5

" (3l B8 Al Laguamy 30 Qb cpalad] Of dmid

(Luamy mo 3l daliseall QUaBYlg lgaams po 3L dgolaiall dubolidall QUaYI): zlusw!
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Q: How many poles each magnet comtains? b liaall (Sg7e ukad oS

Each magnet contains two magnetic poles, one of them is called "North magnetic
pole" and the other is called "South magnetic pole".

Q: What happens to a magnetic leg when it is cut into small pieces?

T gl ) daglats dis qupblide Blud iz 13k

’ Each piece turns into a magnet that has two poles, one north and the other south.
‘ a5t 5y Lok Lanuiol o iy lobin J) Ui daled 5
’ The magnetic field: is the space which surrounds the magnet in which the effect of

the magnet would be observed.

Apugbolinall 59a)l 5 48 yeka Iy uablisadl Jars Sl =)l 9 b lisedl Jloxal!

Q: How fs magnetic field represented? b laall Jlrall boglas- Jied oS

The magnetic field is represented in drawing by lines. These are closed lines
(invisible) heading from the north pole to the south one and completing its circle
inside the bar.

*Magnet field lines can be drawn around a magnet by using a magnetic
compass and discovered by using fron filings.

©

Baly pldsuiwl (g3Lads| wig cduunbliaall Ao gl plasinl bl Jg=> guboliaadl Jlxall bglas oy S
duddl

Activity-2: Determining the magnetic field lines using iron filing:

Jodd) Bl Jlesiwls Jlxoll b glas wouss blid

Al Jiwyle 2 B3I dlde!

Tools: Magnetic bar, a glass board, iron filings.

mmn

Steps:

* Put the glass board on the magnetic bar at a horizontal level.

e Sprinkle the iron filing over the glass board and gently tip on the board.

We see that the iron filings has taken the shape of lines which represent the
magnetic field lines around the magnetic bar.

Y////4
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Q: Can a magnetic field penetrate some materfals?  slsall o oo publiaell aasy Jo

Yes, it can penetrate some materials, such as the human body, glass, and water.

slallg zlx3lg ol o Jio slgall pams (e Sla) 4S8 @2

Activity-1: Magnetic field can pass through the human body:

Ol e 0 ity o lial] Jlomal

Tools: Collection of paper clips made of steel (Ferromagnetic material). Powerful
magnet.

Steps

e Put the magnetic bar on your hand

e Put your palm on a collection of paper clips

* Raise your hand above. A large number of paper clips will be attracted towards
your palm.

Conclusfon: The magnetic field can penetrate through the human body.

((Leubolisas 13 3lg0) 3 gall (pe de ginanll Bygll Wlidie (po de gozms = (S99 Luiblias) : ilgsYl
bladl olglas
Lo S e gl Guablisall puas
(Gl e (e degazo o By d>l) auas
S ) Codonil U8 (3)9)l linte O dox JeVI I By (oS a8y
(Ol puazr UM 3] 4iSay b liall Jamall O e Jy 12)

Activity-2: Magnetic field penetrates through different materials:

PEIVEV PV ESRVIR T Ga:\bl»\oj‘ J=al

Tools: Magnetic bar, piece of carton or piece of wood or glass, set of nails, a glass
cylinder, water. Chapter

(Ssie s dakd o juludl any pai -2
Part (a) O ami s By5) Camd bl LY S -4
. . > e e Ll e &l a5 48, ) (558 ppalsall
» Hold the magnetic bar vertically by hand. o e iy 5 bl on a5 381 52 e
e Put some nails on the piece of carton.

Y////4
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* 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. You will
see the nails move accordingly, i.e. they move wherever you move the magnet.
Part (b).

e Put some nails inside a glass cylinder. )

Then pour some water inside the cylinder. - \@4 |

* Get one of the poles of the magnetic bar close to the wall of the cylinder. You will
find that the nails are attracted to the nearest pole of the magnetic bar.

A \\\\
Y////4

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

We conclude firom this activity that the magnetic field can penetrate through
different materials such as carton, glass and water.

Q: How can we get temporary or permanent magnets?
G350 ol dadls Lailie e Jgwaml LiSey oS

We can get temporary or permanent magnets in two ways:

A. Rubbing Method b aaadl iyl (1
Cesdb swdl dayb (2

B. Induction Method: GLeSILLL sl (o oyl Jasaad (1

1: Magnetizing by approach 2: Magnetizing by Direct Electric Current

Explain the Rubbing Method? Wb Laiesll 7!

A piece of steel, such as a needle, can be become a needle magnetic by rubbing it
by one of the magnetic poles.

The magnet must be moved over the steel needle in only one

LN pesalidl kol slad)

direction and in a slow motion repeatedly.
Y 58 a3 !
N s

After finalizing this that the needle becomes magnet. 0y Lo 5 50

mmn
A\\\\ \

*The generated magnetic pole at the end of the rubbed part of the needle will
always have the opposite pole to the magnet pole used in rubbing.
G b lisal) padaal] U SIS 30,1 e &aboliis 853l e OF e80)! S 3501y dalas) Sy 1l dyybo
coab Ui 8,39 zas A3 o slgidl dasg , il Bdaly sdang add dalg ool 39 8,01 e Guibliaall el O
omab bl () ilaedl Cdadll sl 8,0 (sSiws laall s52dl dylgs (3 Wiall (qunblisall adll
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Q: What are the conditions for magnetization by Rubbing? Ul lasadl by b

The magnet must be moved over the steel needle in only one direction and
in a slow motion repeatedly.
Explain the magnetizing by approach method? .alb L 7l

When a material of Ferromagnetic (such as a nail) is placed near magnetic field (near
to a powerful magnet without contact between the nail and the magnet), the nail
will gain magnetism by induction.

A \\\\
Y////4

The nail will have two magnetic poles, one of them is north and the second is south.
The end of the nail which is close to the magnet will gain magnet opposite to the
magnetic bar. The far end will have the same type of magnetization pole.

> Sy (JUal) eled Bigaa 093 (utboliss (o 4,859 dodl (30 ooy JU
=¥ ol ey bl J1 slomeal] Jgouine
Asll b lisall Cladl Calls Gubbliell o (ol Gadedl ol Bb 05509
Explain the magnetizing by the direct electric current method?

otuedl 3b5gS L asaas)l 7l

The favorite way for magnetizing Ferromagnetic material such as steel is to place it
inside a hollow coil. Alternatively, the insulated wire is rolled around the nail or a
metal screw. The ends of the wire are connected to a battery with a proper voltage.
We then get a magnet which is called Electromagnet.

) @iy Ep By cile S0 Lgauog (Y gall Jite duuablisall slgell Aaise) Asninell 4kl
sl gl 13 Ayl el BT Juwo 95 iy - (3dmadl Hlasansdl 9T louall g U3l el
Q: On what The power of the Electromagnet depends?

1. The amount of direct electric current in the electric circuit.

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

mmn
A\\\\ \

3. The quality of the material required to magnetism

T LS Gubliiel | 853 )laio dainy 3l e
alall o Gl (3 oluiall 3UeSII HLall laael

o) dakad Jo bl of Caladl @la) sae
Lio b liaall g Shyell 8301 £33
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Q: State the ways that is magnet lose their magnetism?

a. Hammering strongly ¢ uboliaall 4593 yubolisall a0
b. Powerful heat ol (2 S9! 3kl

Magnetic protector: is a ferromagnetic material using in protect devices from

external magnetic effects such as in watches. They are also used to keep the

magnetic property of magnets, preventing the loss of magnetism throughout a

period of time.

Lailaoll Loy Aoy ad) Lo lisall LIy lelud 8 85621 dylad Janins dpblinog pd 83ls (p drloliall aladloxll
coedl D9ye A Lguaboliae Jlg) (e deSI)

OQOUESEIONSIOECHAPRERSEW.O

Q-1 Choose the right statement for the following:

1-A magnetic compass 1s used to draw the lines of a magnetic field around a certain
magnet because the needle of the compass is:

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 1s cut off.

c. Made of copper.

d. A small permanent magnet with a “U” shape.

a1 Aiogdl 83l 0Y ¢ cms o liis Uy (uatboliiall Jlamall b glas o) dtboliiall Ao gl Joxtd

2- Permanent magnets are made of the following material:-
a. Copper

b. Aluminium

c. Soft iron

d. Steel

d RV SR T ARV S {FIN]

A\\\\
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QUall wylo : B3I Slus!

3- A small magnetic compass placed between 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 correct direction which the needle can take inside the magnetic field.

W JJORSRORS

Bl 4 Calaal Sl onall ol 5o Ol e (§) U By St (2515 uabolice (gdad (0 B &b lise Ao gy
d Zgy4bhid|dbgdlhb4;&Lo}M

4-Different materials are classified according to their magnetic properties :
a- Diamagnetic.

b- Paramagnetic

c- Ferromagnetic

d- Diamagnetic ,Paramagnetic and Ferromagnetic.

d Ul bl Loy ldg dalise! slyall Caiyms

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
c- Cross between them

d-Visible

b el ke bl )b (b lisall Jlamall Jroo
6 - When a magnet bar 1s divided into small pieces:
a. We get small non magnetised pieces.
b. Each piece will have only one magnetic pole either north or south.

c. Each piece will have four magnetic poles, two north poles and two south poles.

d.Each piece will have two magnetic poles, one north and one south.

d Basue adad ) s lise Bl gubadl die

A\\\\
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Q-2 Explain why the magnets are used on the wardrobe and fridge doors.

450,801 My uodlall Sl gl (3 Jleated Lasdle ailaall 0583 0LVl (30 1S (3

Because the wardrobe and fridge made of ferromagnetic materials therefore its will

be attract with the magnet.
bl Ll Codonly (ap00>) Latboling 2 830 (yo desiums LgisS) oL 3135 (§)
Q-3 If you were given three identical bars which were aluminum, irom
and a permanent magnet explain, how you can distinguish one from the

others:

Sy LS oy ¢ (1515 b lize AWl Wa> (5,319 ¢ guiall Lad Loled dgalate dduae Oliew M &l acl )
BESYIRAW SEN VIR
1- Put tree bars together with them, we observed that two bars attracted to

each other they are iron and magnet, but third bar was not attracted to them

itis aluminum.

2- 2- Put one of the two attracted bars at horizontal level and near another bar
to meddle of the first, If the bars attracted then the first horizontal bar is iron
and other is magnet. If the bars do not attract then the first horizontal bar is

magnet and other is iron.
ol Bl e Usyas ey i ;3315 ublise LasasT (a1 L3l 0 lagaans (pe rdlas (ST ys -

dra= 0 391 BLl Gyl dasaiio oo y3s (881 go gy OBLWI Ul a8 Wl Blis Guablisedl Blee o aeail -
(:,aéll\ Blug dod> ($agalall Bl L3S uaze o 131y u> @é‘)ﬂ Olwg uablise $o90LJ1 Blulle LAl

Q<4 Draw a diagram explaining the lines of magnetic field for the
following diagrams:

10

Y////4

A\\\\ \
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'

Q-5 Explain am activity which enables you to see the lines of magnetic
fields by using iron filing of a straight magnetic bar

N /////

+ dattns dpublise 3lad a8l Jlaniools qublizall Jlnoll bglas: sunlie 4 eliSey blas 74!

Tools: Magnetic bar, a glass board, iron filings.

Steps:

e Put the glass board on the magnetic bar at a horizontal level.
* Sprinkle the iron filing over the glass board and gently tip on the board.

We see that the iron filings have taken the shape of lines which represent the
magnetic field lines around the magnetic bar.

A\\\\

11
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CHAPTER 3 : ELECTRIC CURRENT (ilys¢sall stzt

Q: Classify the types of electric current according to its directiom?
4ol Cux o LS Wl g lgil Caive

1- Electronic current: The electric current which was the direction of moving
electrons will be from the negative pole toward the positive pole (through the
connection wires). So, the direction of the electric current will be opposed to the
direction of the affected electric field.

Y /77774

2- Conventional current: The electric current which was in the same direction as the
electric field. Then it will have direction from the positive pole towards the

A AN\

negative pole through the connection wires.

Jao g0l 3ol I3 e gall J1 & Jlol) L) aal gye g ASIY) b s (S Ll 929 239 AIYI -1
S50 L,eSI Jlall oY uSlas dalnil 05509

0559 Jue gl Dl I3 Ll JI D fladl ez goll Claill e dalandl 0950 S Ll g 1 2ol -2
33 35S Jlaroll olonil o daloni

*It is important to mention that in all the electric circuits in our study the
conventional current depends on the direction of the electric current.

eIl ol adonsd Ualys (3 A8L 651 Sl prar 3 otaied glllasalll Ll &) Sy ptonll e

*The electric current may be resulted from the movement of positive ions and the

negative ions inside the acid electrolytic solutions.

= el Y515 ALl der goll U 9231 38 5 9 A g ASIY) Jdlomadl (3 Sl 3 s luae ’
= * The electric current through the connection wires is produced by the movement ’
\ of electrons only. Jais O ASIY S 5 9o WMo gall (3 3leSI Ll Z 11 Juae -

* In the operation of ionization of gases (such as the ionization of neon gas inside
florescent lamp under low pressure), the electric current traced by the movement
of positive ions and electrons.

S (3 B98I A gadl UM S 5 oy S T 90 I Jadl (3 GL eI Z 51 s ae

07708985381



A \\\\Y

sy

PAYSICS 3 : CHAPTER 3 B Ul Jraplo t 3Lad Sl

Q: The insulation materials do not allow to the electric current flow of
during its when an electric field supply, why?

Tell3 Jle ¢(3b,eS Jlme dblungy lgade 81 s (g5 (3L 568! olaals rasad ¥ & Jdl 8301

Because their electrons are with strong connections to the nucleus, their electrons
do not move with the effect of the electric field.

Jabicadt 3b5eS Jlamadl 8l Lg516.9 AN 8 s Yo 815l b S ol J 13 L9 5801 Y

The electric curremt: is the total electric charges (q) passing through a cross
section during a certain period of time, is the quantity of the electric current given

by formula: 59 3 Jo el Lo e Tadatie s 01 201 230,601 o) e (1) 3 sgSI St
[ @i 1AMl (Jarg 00!
(D)3

()48 81535 pa I ¢ ()5S Bty Limctly ¢ (A) oo By el O n

Ampere (A): represents the passing of one Coulomb of charge through a
conducted section during one second.

Baxlg 458 UM Juoge (3 AL gS)l limtd] (o Uy )5S (335 5 2 o)

V10 b Gagnd (A) sl oM (M A) el A Jpgmt o

"IN (Bl (A) sl Y (MA) sl gsmm bl Jpgst ©

Vo (B g (8) A8 (o (milm) A2 B Jggsily AIEN, o il et gy °

Example 1: (book p. 35): The amount of electric charge passing through a cross
section of a conductor is given (1.2 C) each minute. Calculate the amount of
current through this connector?

Ol JLadl Jade Canst dauds JSL_g (1.2C) W juie &ﬁbﬁow Jege oo s £ ldade M3 Hos 11Jle

§ o gall Lin JMUs-
. _ L8 (q) _ 1.2 - 12 _
M )= — 5 T Teo == 0.02A

Example 2: (p. 35): If the amount of current in a conductor is equal to (0.4 A),
Calculate the amount of charge which passes through the cross section of the

conductor during: (1) 2 second (2) 4 minutes.
(0.4A) S5k Jroge (B luskall Jll Jude OB BI 2]k
1) | =4 O4=Q :d%@ﬂly@ﬂ@lwlww|
t 2

2) -4 04-—1 . q-04"4°60 ——> q-96¢c

2
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What are the types of electric current and what are its sources? o on ey sl ¢ 15 L

- Direct electric Current (DC)?  sekenal Jutil

AUl Jwylo : B3I Slus!

A — (regarded as Ideal): The current leaving an electric battery is a direct current

and it has a constant amount and direction.

® | Battery

=
* | Half-wave rectification
Tt

Ay s )5 9 d8b,gSI dyladl (o gyl HLadl (Wb iay)
Ol olaily ylda

B - (not regarded as idea): The current from the simple generators is direct

current and it has a constant direction and variable amount.

35 32 Al Sl o s3ball yla H(Jtall i)
A% Hlddeg coli ol 4.[9).01.“&0

2- Alternating current (AC)?  stzell Jutbl

-If the current was variable in amount and direction during a period of time it is

called an alternating current (AC).

|/ aNVa NS
[\

&
=
s

o A i) 875 U5 oLy 4l & Uik HLedl O 13]
(AC).3350d1 Ll

Q: Defiime an electric circuit? What it is consist of? §0s55 leag 48U S 5311 U ¢

electric circuit: The closed path in which the electrons keep moving.

W g ASIY! IS 2 g3 (S Bkl Juwall 90 23U 56T B SN

A simple electric circuit consists of:

1- alamp,

2- connection wires,

Cliia

Tl

D oo Aol 45L,S31 8,511 (9SSS

3- key,

4- battery, with a proper voltmeter

Iae dyllay- Flide -Juo gl Il -7 luas
455l

*In the case which the key of the circuit is unlocked in the circuit, we observe that

the lamp does not glow. This means there is a disconnection in the circuit. This kind

of circuit is called an open electric circuit.

07708985381
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*When the key of circuit is “closed”, the electrons will keep moving through the
connected wires and through the lamp. Then the lamp will glow. This kind of circuit

is known as a “closed electric circuit.

Q: When is the key unlocked in the circuit, what do we observed? Why?
F13Ledg §LamD5 13Le (A giin AU yeSII 8,311 (165G Lodis /(0
We observe that the lamb does not glow. This means there is a disconnection in the

circuit. And this called an open circuit.
.a>3linéﬁL}uﬁaﬁcéﬁLxNggLk%{ﬁ.x?ﬁgycay{yglitpﬁaAHCﬂlézdu

The Ammeter: is used to measure the amount of electric current in the electric

circuit (or any part of it).
A5L,gS 8515 § luiadl JbygSII Lyl el jlg> 909 :ad)

The milli-ammeter device: is used to measure the small amount of currents

(measured in milliamperes in mA).
.‘ﬂ+ﬁ‘g;AJb 8yddall 8 pasall Ol (el Jomsiww jlg= ngﬁ|ggaﬂ

Q: What are the points should be taken into account when the ammeter
is used in order to measure the electric current?

¢ 3b5aSI Ll Gulad) uedl g lasiual dic (gilelpe cazlgll ladll p Lo

1-Connecting the Ammeter in series with the required load or device in order to see
the current which flows in'it, (To allow all the electric charge pass in the part where
the Ammeter is located).

e plowl)) 43 (S 0 Syl d8y20d G gllandl 3lgadl of Josndl aa Jlgtll e inadl Juwo g3

(G EURESTRCSURST LI BTISUCE R GVICRUILES.AL
2-The resistance of the ammeter will be very small as related to the resistance of

the circuit. 8,511 Ao gliad Al Tz Bpiue O sl daglie

3-The positive side of the Ammeter will be connected (usually it is colored in red, or

“u . n

marked with “+” sign) to the positive pole of the battery (the point with higher
electric potential). The negative side of the Ammeter colored in black or marked as

sign to the negative side of the battery (the point with lower electric potential).

Y /77774
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*Attention is required when any activity is carried out (practical
experiment) in the electric circuits. The key of the circuit must be
kept open before starting the measurement. When you make sure
all the connections are correct and make sure about the positive and
negative ends of the Ammeter and Voltmeter in the circuit then close
the circuit key.
Bl zliae Sl OF oz ASbygS)l 1ol 3 (Ao d,29) blad b plal! e oLl e
adludly dxzrgall LY (e WSTlg Do gl araz Ao (yo JSTI Wis . ulidl] ey i 15-gia0
B3I lide 3L 08 B3I (8 e gl sineDU
Q: Explain an activity shows that measuring the electric current by
using the ammeter? A ez Jlamiwl 3LygSI )Ll olid 4d up o5 bolid ¢l

Tools: Ammeter, connection wires, electric lamp,

battery with suitable volt, variable resistor (Rheostat)

and electric key.

Steps:

-Connect the Ammeter, the electric lamp, electric key, battery and the variable
Resistor (Rheostat) at the highest value by the connection wires with each other in
series, we should pay attention to the type of poles for the battery and the

ammeter.

-Close the circuit key, then see the light glows and the pointer of the Ammeter

deviates, referring to the flow of electric current in the circle.

-Change the amount of the resistance (using the Rheostat), then the circuit current
will change. We obtain a new reading in the ammeter and we observe the glow of
the lamp. We repeat this procedure and, in each case, we get a new value of the

current flow in the circuit.

We conclude firom the activity that: The reading of the Ammeter will alter with
the alteration of the value of the current flow in the electrical circuit which always

refers to the amount of current flow in the circuit.

07708985381
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AbyeSzlae -t LS rluas Y duegd Dl- Y Al -V @iyl
((©licsgy) Bpsio doglin -1 duwwlio Lgilidalgd 4yl -0
s Olglasdl

5 Al il Aaglially Lpliadly bially $byeS)l lomoly adl Slez o IS Jasys -)
Feedlg yladl opo S OUadYI s 3 LY g JIgdl e Lgians 2o Jso 93l

BLreS LS Ol ) Lo Al Slgr 50 GBlyoeil 9 zluandl g gs LoD 8511 zliae (3l -2
RV

ag{ﬁ lﬁ>§ﬁ_jgﬁsu 5J942—59b§ L}Q s é;LU\)QJ_Ai;§w CQU&{%BJT&AjUiOJLi&A‘ﬁiS-3
. 5J5|.JJ| LgquJl:aU @Q)‘.Lﬁ.oul.cd.,a:daﬁ L/Séﬁ W\J‘)ﬁ‘dCW|

Sde ) LSl il (R0 45LygSIN 8511 3 Coludall JLall jlade ity paS Al 8518 1 bl
85I (3 Coludad! LI

The electric Potential Difference: e Al B b
Q: What is determine the amount of electrical current flow between
two points inside an electrical field?
ALyeS Jbme U3y pidas oo Cludall HLadl &S s (sl b /e

The amount of potential difference between two points inside the electrical field

determines the amount of electrical current flow between them.
Logtay il eIl Ll A oy (31,680 Jlomall 51 (tlats (y dganll 353

Q: How can you determine the directiom of electric current flow in the
electric circle? T3S Jlare 31 pidadi e G ludiadl 5Lt olaxil s (U1 e

The direction of electrical current flow from the point with higher potential

difference to the point with lower potential difference.
(Pl agadl ld dlaid) ) ! agad) b daiidl e 055 Ll ol

Q: What happens when the potential difference at any two points are
equal? T3LeS Jlme J31s opidads o dgal §y8)lade (S9lud die Juam 13

the electrical current will stop. AL LW b Cab gy

*The potential difference is measured in “Volt” and measured by
using the Voltmeter.

AUl Jwylo : B3I Slus!

Y /77774
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Voltmeter: is a device used to measure the amount of potential difference between
any two points in the electrical circuit.

AL, 8311 35k e 3b,eS01 ) (5,5 el pusialer 5o Liatlsdll g
* In order to measure small voltages, we use smaller measurement units called

millivolt (mV) and the device used in this case is called millivoltmeter.

Q: What are important points should be aware of the voltmeter fs used
im order to measure the electric potential differemce?

9 Ared 9all gz plistinl dis (@lelie Czo (@1 H3e)l (2o

1-The voltmeter will be connected in parallel between the two sides of the load that

we need to know the electric potential difference between its two sides.

2-The resistance of the Voltmeter will be very high as relative to the resistance of
the circuit or relative to the resistance of the required apparatus which the potential

difference is needed to be measured between its two ends.

3-The positive end of the Voltmeter (normally red color) is connected to the positive
pole of the battery (its potential is higher). While its negative side (which is normally
blue) with the negative pole for the battery (which has lower potential). It should
be clear that the potential difference between the two sides, when the electric
circuit is opened (current = zero) is called (emf). We use Voltmeter which is directly

connected between two poles to measure it.
g B8 adpmo shall el g 15 e Feadlgil a1
lazdl gl 8,511 daglie (JI diwd 1oz B S e g2l daglin 09S5-2

Al Bylally ¢ dyllad) cagall Cdadll e (09U jomYl) Al gal) Crgall Bylall Jayy-3
.%p[kyllngLuJ‘gfiin|cf L{wa”)le&q5h”

==

Erl

AUl Jwylo : B3I Slus!
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Q: Why should the voltmeter resistamce be large relative to the
resistance of the electrical circuit?

dao bgpedl Szl 8L ,gSI1 8,511 deglike dud 8 S i g2l doglie 0S5 OF e 13LJ
In order the electric current must be flow during the resistance not during the

Voltmeter. S g2l I il g Joasd! I 3L, Ll Ol (S
Q: When is voltage called “emf”? 45L,gSI! Axdlull gl s gl (3,8 (o) (30

The term of “emf” means that the voltage between the two poles of battery when

Y /77774

the circle between them opened.
(e Soluy ! O ) d>grae Lollad) 4L ,gSI1 8511 9SS Loie
Q: How can measure the emf? Lol 450,481 dxdlll 858l uld Sy &S

To measure “emf” the circle should be open (current = zero), in order to measure it

we use Voltmeter which is directly connected between two poles.
o Bl sisaid gl asyg (0 =)L) do-grae A8L S 8511 0985 O oy Aiizmall 4,5 ,gSU) dxdll 89801 yolud]
oiyladl glad
Q: Explain am activity showm how cam you measure the potemntial
difference between two points in the electric circuit using a voltmeter?
e sall jlgz Jlanial &5L,gS 8510 (§ oridats o LS gzl Byd (old S dd b g8 bl 4l
Tools: Voltmeter, connection wires, electric lamp, battery with a suitable voltage,
electrical key.
Steps:
-Using the electric wires, we connect the electric lamp and the key between the two

: poles of the battery. Then we connect the Voltmeter in parallel with the lamp. ’
~ o
N »

-Look at the deviation of the pointer of Voltmeter showing that there is electric

potential difference between the two sides of the lamp.

Comnclusfon: The voltmeter reading represents the amount of potential difference

between the two ends of the lamp.

07708985381
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(JbyeS zlae £ . 3UyeS rluas - Juo g Il Y Jisalalsd g - Vi ol

P Olglasdl

Jlsdl e dyyladl olad po zliaally 3b Sl zloas)) o gidl Sl dalgy Jasys - 1
Kl 3 S zloadl zo Sl e Anadl 9ol jlga Jasys o

Sail 5all Bel)8 Jomd Zluaall G5k om0 (LS Sez 393929 ] Indis Areddsall Sl S&i5e Bl 1axD5 -2
 Zlhondll 35b o gl By e i sl claw @) et gal) Bely ol ¢ il

Q: Compare ammeter and voltmeter? FenTodilg Aued (A9 CyyE
Ammeter Voltmeter

A device used to measure the amount of
electric current.

(LS lall lade (alal Jarion Slea

A device used to measure electrical

potential difference.
gl 58 (el aadiny Hlea

Connects in series

N e s

Connects in parallel

s e Jay

Its resistance is small
3_):35.;4 d\:IAJGA

Its resistance is great
3‘)..}..\5 4:“}13'“

The positive pole of the ammeter is
connected to the positive pole of the table,
and its negative pole is connected to the

negative pole of the table.
Cagall Gladll ae el i) kel Loy
) o pemill b e Al L) il geasial

Y
g

The positive pole of the voltmeter is
connected to the positive pole of the
table, and its negative pole is connected

to the negative pole of the table.

e gall bl ae ngall il 8l oy
L) oal) e e 4l Ll el gecail

. .
g

Q: Defime the “Electric Resistance™? what is it measurememnt umnit?

Flaanld Bdmg ,S31 § A3L,eS)l Aagliell s guniiell Lo

Electric Resistamce: is the impedance caused by the resistor of the electric

current passing through it.

Its measure in “Ohm” which is equivalent to the unit (V / A).

el/cd g8 Jolas p gl daglaall Bu>gdpe yao @ﬂ‘élﬁ_}.@ij‘)l:ﬁn dogliall lguud (Gl dailanll o 1AL Sl daglia]!

Q: What are the types of electrical resistors?

5L ¢S Sloglaall £lgil Lo

a-Constant Resistance: It is possible to know its amount by observing the colors

of the rings on its surface using special tables.

Aupls Joliar e oy Lgilg)] Aaslo (ye Uaylidie Adyme (Sias doglia o ¢ A0l dagliall

b-Variable quantity resistance (Ryostat): is a variable resistor. It is used to change

the current in a circuit.

Wl Hlade il pdsuind Badie deglie (Wliuegyll) 1 8 psiell degliall

Y /77774
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Q: What is the reason to rise temperature of the conductor when the
current flows during ft? Fad JU,eH8 Ol i Juogall B> doryd sy 13La)

Because the resistance is the result of collection of electrons between each other

and with the atoms of the conductor.

OB ATV polial (e A3l ABledl odag AN Dludall ©Ug ASIN o goll lppud (31 dogliall ol dBLedl s
Jiogall D3 aag lgsans o

Ohm's Law: "is quotient of the electric potential difference between the two
sides of the resistance by the flow current inside it is equal to constant value
within a certain boundary". It's expressed by the relationship:

=Y
R_I

Where: R represents Resistance. V: represents Potential difference. I: represents
the electric current.

ol 1oy col Dlade oluw 4d Cludall HLl e dioge ik o el 38 dod Juol> 90 19l 0936
ASL,gSIl deglaall (puw

Ohm: This is the resistance of conductor with potential difference between its
two sides is one volt and the amount of current passing through it is one ampere.

dlg el M- Hladl HLal Hladeg dx>lg clgd dudylo oy dgdl B8 Juoge deglie 1(Q)p oY

Q: Explain am activity shown measuring small electric resistance using
amn Ammeter and Voltmeter?

Sualalgally Aradl Jlomiunl Hluioll pine 45L5eS daglie uld dxaS blads g
Activity tools: connection wires, Ammeter, Voltmeter, Battery, electric key,
small resistor.

Activity Steps:

e Connected the electric system as shown in figure. The Voltmeter must be
connected in parallel between its ends.

e Close the electric circuit and record the reading of the Ammeter and the
Voltmeter.

e Divided the Voltmeter reading value (Potential different) by the Ammeter
reading value (Current). This will give the value of resistance by Ohm’s Law:

AUl Jwylo : B3I Slus!

V SRealelsan

R =7 i
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Lot juad jlea oY il Jlea Y Jeageduloy elga
laal) 3 pras da glia -1 (S lda -0
: Jeadl Glglas

el by sled je ae ALl Lpiany ae Ao gl 5 Ukl 5 4 jlad) Ak g Sl 3 g ¥) oy i -
L oba (o )15 e el il oy 5 L e Gl o sllaall A il pe IV 5ill e

inedal il 5 siaa¥l (pe IS Bel 8 Javusi s Al oS0 3 yilal) (3las Y

R == - o bl el 4591 483all Galai ¥

Note That:
- 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.

¥ e Jlastinly 400 oS A glial) dad Gl (Say -
AL ST s plall e A ginda da glaall () 5S3  Cam da glaal) ulal yina oW Jleinl 2ie -

Q: What are the factors on which the comductor resistance depends on?
$n 0 o slin lata Lgale Cad gy ) ol sall L

@ the temperature. @ Conductor length. @ The Area of the cross section. @ Type of material.
sldlg -4 pamall atall dabie -3 Gl g2 3 allAs -]

Q: Explain what is efffect of the temperature on the resistamce?

gdaliaall o) gall A glial) e ) all da ja 58l maa g

- The pure conducting will increase in resistance with the increase in the
temperature (such as copper).

- Some materials when the drastic decrease in the temperature they become
superconductors and ideal in transferring the electric energy (such as carbon will
have less electrical resistance as the temperature rises).

- There are other materials with constant resistance regardless of the temperature
(such as Manganen and Constantan).

Lol e el pa Aa a8k Letia slia ala 3 Al Alia gall 3 gall*
O35 SN Jia 5l jaldl da 5083l 50 Leda slie J&5 ) e 20 55 %

s S Sl “ i L) s An 2 i) Lag Ly 5 A5 Lo gl 25 2 g0 20 53 %
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** The conductor resistance direct proportion with its length (the

resistance will increase as the length increases).
Al ga 33L 30 Jaa sl Aa slia (2l 35) i sall J gda aa Lia jla s i gall da 5lac®®

Activity: The relationship between the resistance of a material and its

length’
€4l sh 5 Jom all Ao lia (o A8l 4 (it Jlee Lol

Tools: Battery with suitable voltage, conductor cable (made of Nickel Chrome) with
proper length, electric lamp, ammeter, connecting wires, two conducting clips and
electric key.

Steps:

-Connect a practical electric circuit containing Ammeter, battery, lamp, wire and the
electric key.

-Place the two clips between the two ends of the cable. We see that the lamp glows.
We record the reading of the ammeter.

-Moving the two clips on the cable gradually close to each other. To make the length
of the cable is shorter. We observe that the lamp glows more and the reading of the
ammeter increases. That is explained as increase in the current which passes in the
circuit as the resistance of the conductor decreases.

We conclude from this activity that: The resistance (R) varies directly with the
length (L) when the factors remain unchanged.
GoS glaaa Y L dish dase el Y Aanlia lgihal 4 4y jlay ) 1l oY)
oS plia Y AdagesdegeSule -l JragdBlul o il ot
s Ll <) glad
g eSU sl g cllual) 5 ~Luaall 5 4 jadly yisad) (g sind Jaol U A0 s 4 5S 5 o Ty yi -
. e el B Jaasi 5 luaal) g 55 a5 clludl 85k GSalall i =Y

Bl B (& Aua )X 3L ) Jgeas Jaadl (ld)l Jgha uaail) Ly )38 leguiany gad cllill e Sl & jas 23
Ol At Juc sall daglia laie (a3l 8 luiall HLall 304 ) Of @l i 5 - Luaall za 53 SIS 5 el

gk

12

07708985381

AUl Jwylo : B3I Slus!

il R Jua gall da glila ¢4 Jalil) 138 (pa i
AV Jalgall gl | Adgh g Lok

Y /77774




A AN\

s

PHYSICS 3: CHAPTER 3

**The resistance of a conductor decreases as the area of the cross of
the conductor increases.

dra sall i el adaddl) B0l ) die J&5 Jaa sall A gliate

Q: Explain an activity shown the relationship between the resistance of a
conductor and the area of its cross section?

§ ooyall dalatia doluny Juogall daglie (o B3Vl blay iy

Tools: Proper voltage battery, two cables of (nickel chrome) equal in length and
cross section, electric lamp, ammeter, connection wires, two clips of conducting
material, electric key.

Steps:

-Connect a practical electrical circuit in series containing ammeter, battery, lamp and
a cable made of nickel chrome.

-Place the two clips between the two ends of the cable and observe the lamp glowing
and we record the reading of the ammeter.

-Take the two identical cables in length and cross section (nickel chrome) and join
them together to make them one thick cable with a cross section of (2A) i.e. twice
the cross section of the previous cable.

-Place the two clips between the two ends of the two cables (at the two ends of the
thick cable).

-Observe the lamp glows sharper than the first case (before putting the two cables
together). At the same time the reading of the ammeter will increase. This means
that the electric current flows in the circuit have been increased by doubling the
cross section of the cable. The explanation of that is when the cross-section area is
doubled, the resistance has decreased compared to the first case, so the electric
current flows has increased.

The conclusion of this activity is that the resistance of a conductor (R) inversely
proportion with the area of the cross section (A) when the other factors remain the

same.

13
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Tlas -V 62 ghaially Jslalb Obglate JSell 8ole (3o cnbioge (nSee Y drlio gigdalsd dllay -1
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Sl e Aty g mluaally dyladl 9 el (o5 Lasl I ddlgio 430,48 8,515 Jasys -
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el e ham) doly el lglazig pann agidsl Lasy (905a)l glagially Jshall cplloial) (Sl dsG -y
Aol il d>luwe Canss dadado d>luw Lade

813 8559 3yamell el 31 Dl o 2ST )iy zluandl s sbjl oM Sl (85b o nSnlall s -¢
o2l ghatoll doluss daelany 3131 a3 8,311 (§ Coludall 3b,eSI1 L1 OF g 1y Aol Lgss]d (e inedl
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SAY Jolgall rgity A (95 )l dakate d>line po TS Caualilh R o 9ol doglia : zbistud
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Frrrs

*Electric resistance is physical property for the material showing its
retardation to the electric current flow.

s Cladall Hlall LBlel (s D3bid duols- 45L,gSI daglaall
*The electric resistance differs according to the type of the material
when the others factor remains the same.

(63l Jalgall g die Balall £o) as Calisa A5L, oS0 daglaall*
*the resistance of cable of silver is less than the resistance of irom
which are equal in length and cross section at the same temperature.

Aoy Luiing lagio N L?Q)"J‘ taiell doling lagd b (S9lud e ool daglie o 81 dundll (po Elw daglao™
_BJ\J}J‘

*Resistance directly proportional to (Cable lemgth) / (Cross sectiom
Area) as shown in the following formula: Wire Length

Resistance « -
Cross Section Area

Q: What is the purpose of the float existing inside the petrol tank of
vehicle? ColS all 3589 Olx Jls 28Ikl 3529 o oyall L

Its purpose variation of the resistance while controls the amount of current flow in petrol

e~
@0)—J\ &b.&n.“ bW&AWﬁ Sl Jﬁb&nlg.)).b ewlids daglaadl* ’
o
»

s

measurement, when the level of the of the petrol is high, a larger current flow causing a larger deviation
for the petrol meter and vice versa.

Laiyo 3935} (Syine 050 Lakicg 35350l wlio (3 olluall Sl loie (3 (S5 (21 dagliall o i e Jond
(Salbg 3589l el el S| Blyuil L SSTHLS (S
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Methods of Connecting the electric resistors:  Sleglatiday ;@i

Parallel Connection of resistors || Connection of resistors in series
G A= SloglaR] oy el (e Oilogl BRI deyg

(323) 1ot iloslaall IS Ll (i hn ) igglen laglaall I Ll
Low =1+ 1, +1I; Lota=L=1,=1I3
(b Ry ol MU agall B8 (223) = golan ASH 2gall 38
Viota = V1=V, =1Vj Viotar = V1 + Vo + V5
1 _ 1 _|_ 1 + 1 Rtota1:R1+R2+R3
Rtotal Rl R2 R3
We can use tringle method to calculate (R or I or V) by using Ohm’s Law such as
following:
\Y% \% \Y
[ | R I | R I | R
V =1IR I v R v
R 1
Q: Explain am activity shows that the conmecting electric lamps fm
series? sl e a50,681 mabiasll by s g blas (ST
Tools: Small and identical three lamps (a, b, ¢ ), A proper voltage battery, wires and

key.
Steps:

-Connect one of the three lamps in series with the key and battery, close the key and
we see the lamp glows.

-Connect two of the lamps in series together with the key and battery.

-Close the key and see that both lamps glow. We see that the sharpness of the glow
of the two lamps is equaled while the glow of each lamp is less than the glow of lamp
if it was connected alone in the circuit.

-Repeat the same procedure by connecting the three lamps by the conducting wires
and the key in series.

15
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-Connect the two ends of the system which is connected series in (the three lamps
and the key) between the two poles of the battery. Turn the key on and observe the
glow of the lamps. We find that the amount of the three lamps glowing is equaled
and each one glows less than the previous case.

We conclude from this activity that the current of the circuit which has series
connection will be equaled in all its parts and its amount will decrease by the
increase of the number of the lamps connected in series. This is because of the
increase of the equivalent resistance to the collection in series.

T BT I‘ ¥ 3yl J ‘ L3l J'

QLS zlide - Juogs Sl - Ayl - masliae M /gl

Ol glasl

Tl ma g 1asdl ~laall 3lasg dyladly Zlaell ao Jlsill e mobiasdl dsT dasys
A)ladly Flisall pog lagaany ao JIsill o (n>luas dasys

B9 Loy of luadl magh oo JBT 4y Soluin (n-luasdl g gs Jasdi liaell 3lis
Aplladl 5 Fliall oy Jgdl e Lo go I aliaall Loy

YLl g ade g 2L ao J 314 SUy sl praloanll gag 5 Lo >Mig 85101 ZL sde 3145
Ayl

sd—e 3Ll oyldde Jiog Lgilixl oz § digliio O9—S0 ddlgiadl 8510 Sol=l o) il
88 daglaal) Hlude 3L o Zmbias!

Q: Explain an activity show connecting the lamps in parallel?

Or: You have three small and identical lamps, explain with an activity the

connection of these lamps fm parallel? What do you conclude from this

activity? sl e 430,680 mabaall by 4 sl lolas
Tools: Three small and identical lamps (a,b,c), battery, conducting wires and
key.

Steps: - Connect one of the lamps together with the key and the battery will be
connected in series. Switch the key on, we see the lamp’s glow.

-Now we connect two lamps in parallel with each other. Then we connect their
system in series with the key and the battery.

- Switch the key on, we see the lamp’s glow equally and at the same level as in

the first case.
16
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-Connect all the three lamps in parallel, by the conducting wires and connect
the system of lamps with key in series.

-Connect the two ends of the total collection to the poles of the battery

-Switch the key on, we see the lamp’s glow equally and at the same level as in
the first and second cases.

We conclude that

Y /77774

‘ - The potential difference across the electric circuit is equal.

- The main current in the circle equals to the sum of the currents flowing
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 the increase of
the number of the lamps (the resistance) which are connected in parallel.

ke - Juoss DMl - dyylhas - molias S /el

Tbas)l gags Lo Fliaall 3ty dyladly Fliael ae Jlgdl e mabiasll axl by

Ayladly Zliae)l ao Jlgig lgam ao Silsill e (n>luaall Jasy

0d>9 Tluaall 7R gl pudlng G9lude nluanll gl Jaxd Flidall 3lis
\ oylladly Zliaedl g gt e 5 Sls8l e Lagrans go I aliasd) Jasys o
: JoV Aol gl i (S5lin 5 gl ol g5 o =dig Bl L iha i3 ’
~ o
“ ”

Ay

A

Solude 0952 Janyll jlgie 8,511 slizrlne dganll )8 O)-

S5 e db gyl bl & B OhLI sazs sl 51 & S pui bl
ggbﬂ\up:&b&9d|cﬁhaAHa¢saagy(;ﬁbgﬂU4in;Qx—

s 4 bgll (Glroylidl) meloasdl suc 8ol o5 J—85 ($)lg—l 8, Sl> Lg 46K d_aglandl-
,@'I,:JI
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Q: what the difference (compare) between the commecting lamps im
series and its connecting in parallel?

Sl e lelans JIsl e gubiaall by Ulse o ol

Series Commection Parallel Connection
When one of the lamps is faulty or When one lamp is off or removed, the
disconnected, the other lamps will be | other lamps will not be affected and

Off. remain On.

Byl o adp 9l zwlsasdl d >l cdae e | 08 o lamy ol ol el u > (plai o led e
(hlat gnbaell 4y O S5 Y zobacl 4

The current will flow from one lamb | All one of the other lamps are directly

to the next one. That means there is | connected to the battery. That means

only one path for the electric charge | there are other paths through which

throughout the electric circuit. the electric charge can flow.

Th—aadl J JoVI Th—aal (e il Oy A9 dyladl I 88l o Jasy Th—an s

A=>lg 3—yb 3_9_?-3M|i_53 cddy I Oloeidl M 08 (3,0 CWL)SJL?’?
Dl

Q: What is the reason making the lamps connected in series switch Off,
when one of the lamps fs faulty or disconnected or removed?

I reladl d =l Cdany bl e ok S L}|3_ﬂ| d—s db gl molsasdl Jamo oIl co—wdl Lo
B3Il (o ady

The reason is the current will flow from one lamb to the next one. That means
there is only one path for the electric charge throughout the electric circuit.
G—b 39—=9 = g 4y i Tl JI JoI Th—aadl (o wlwdy Ll O g ol

EIVAI LRV B IUSESE
Q: What is the reason making the lamps connected in parallel does not
afffected and remain On, when ome of the lamps is faulty or
disconmected or removed?

d>l Al ol e e S5 Y @il de dbgryall mulsaall Jaze I o wdl Lo
¢
! zebas]|

The reason is all one of the other lamps are directly connected to the battery,

that means there are other paths through which the electric charge can flow.
OS2 Jall 3oy (e ASI D929 gm dpg dyladl J1 88l ae by ose pluas JS 30 Cuul
A o O
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Q: All electric equipment im the houses is commected im parallel.
Explain that?

Or/ Most of the electric circuits the connection in parallel. Explain
that?
Seld e «glgdl e dasys A8L,gSI Sladl CAelsl € (19l e days Jiladl muax
- All one of the other lamps are directly connected to the source. That means
there are other paths through which the electric charge can flow.
- Any one lamp of lamps will get the same electric potential difference.
DL A ey o)) Sy Gaob (e JS) clllin ey 138 5 ¢ ) (V5 e Jay y pluas S-
G AY) mabadll il Gl o Juany de sanall (8 Zluas JS-

Short circuit: It is connected a thick conducting wire to two ends of one of the
lamps, we see that this lamp will be turned off.

Slel s S35—~E e L})—b s bpr o d Soglis L Lo l_w ) P Basadll 8,5l
Tl piakaid Ladadl el 3 Sloeid) gz ol

Q: When conmnecting a thick wire to two ends of one of the lamps, we
see that this lamp will be turned offf. Explain that?

Sellmuds b cpalany Fluasd O Lasdiw zluas @b Je e Jade el Wy o)
The reason for this is that this wire generated a short circuit for the lamp, and
make the majority of the current flow through this wire (which has very low

resistance). While the small proportion of the current flows through the lamp
which is insufficient to glow the lamp.

& Ol Ll o dane Jnzmd e paall 8 4ad 8, 5l A g dan ) el ol 5 L3 g
Az i) (S0 Zluaedl § Oluds Sl (e o JuB e3g Jadadl el

Q: The Ammeter dose mot to be commected directly to the voltage
source. Explain that? Lyladl ao Jlgil e o) Jasyy Y

Because a short circuit created between two its sides so that the majority of the
current flow through Ammeter then its faulty.

yplladly Ausd) Calisg Auod! oluo 1o 5Ll elane 31y Comy il o LS Bnmd A51,gS 310 O
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Connecting Electric Cells
A- Connecting electric cells in series:

In this kind of connecting cells, the positive pole of
the first cell will be connected with the negative
pole of the second cell. The positive pole of the
second cell will be connected to the negative pole e
of the third cell and so on.

+

- WDl Ay e 10809 A5 11 Asel) CILadl Cadd] e 991 Al o gall Cdadll dayy oy
B- Connecting electric cells in parallel:

In this kind of connecting cells, all the positive poles will be connected together
and all the negative poles will also be connected together.

1
E]
—
14+
I
5L

| = |
Al el 3 5l ) (ans e ALl 5 (ians e A ) UYLy i

Q: What is the reasom to conmecting electric cells im series or im
parallel? S 3l s A gl e LAl Jay ) (e s ) e

Because many electric circuit need more than one cell in order to work, so the
cells are connected in series or in parallel, to supply the circuit with a proper

current or a proper voltage.

5101 e Sl s0l e o) J1g0) e Lghasy oo ) Jountd Bl 0 81 1 riond &5y, 31901 e siS1 0

51 s ol S oL
Q: What is the purpose of connecting the electric cells (batteries) im
series? sl e LI by (e o531 Lo

To supply higher voltage (largest electromotive force). This is a result of adding
the voltage of the cells..col gl paze doxsis ddle ddgd e Jgual)

Q: state the characteristic of connecting electric cells in series?

Q‘j}.ﬂ ULC l_g)l?d‘ .bg) Ob_yo.a ("
-To supply higher voltage .This is a result of adding the voltage of the cells.
- The total electric current is equal to the electric current for the one cell.

LBl S0 8,500 § sl 0552 Sl Wl e ol gall gaz s Atlsh S e Jswanl)

20

AUl Jwylo : B3I Slus!

Y /77774

07708985381



PHYSICS 3: CHAPTER 3 @

Q: What is the purpose of commecting the electric cells (batteries) im

parallel? SRl e LIS Loy oo 2,1 Lo

To be able to supply the electric circuit with largest electric current as result of
adding of the currents of the cells.

dds S ohladl gez dois )W del e Jgua=ll
Q: Mention the characteristic of connecting electric cells in parallel?
Slsdl Je IS layy Wlines sae
-to be able to supply the electric circuit with higher electric current as result of
adding of the currents of the cells.

- The total voltage is equal to the (emf) for the one cell.

g1 8501 ppr § gl 0355 &silly L5 el o Jswanl)
Example: In the nearby diagram, there are three resistances.
R,=6Q , R,=9Q , R,=18Q The equivalent resistance for them is connected to a electric
potential difference of 18V. Calculate:
1- The amount of equivalent resistance.
2- The current flow in each resistance.

3- The total current flow in the circuit.

s 18V o5l dee &l sie Losg o L) Attt
5 b il SIS L3 e sl S b bl a2 SIS e stid) e (1

11,1, 1 _ 3241 _6 1
Reqq 6 9 18 18 18
REQ:3Q
R :-K —> = = :-%? =0A
Vi _ 18
Il_Rl_ 6 —3A
1
V1=V1=V2=V3 =18V I, Va —8=2A
R, 9
V, 18
L=g,~18 4
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Q 1: Two resistances (2Q, 4Q) connected in series with each other and then
connected to the ends of the potential difference source (12 v) Calculate: (1) The
equivalent resistance. (2) The total current and the current passing through each
resistance. (3) The potential difference on both ends of each resistance.

Rg=Ri+ R, = Ryy=2+4 =60

eq

_ Viotal 12
Req - = ltotal = N =2A

Itotal
V1=IXR1 :>V1=2X2=4V
V,=I%XxR, = V,=2x%x4=8V

Q 2: There are three resistances are connected in series as in the diagram:
Calculate: (1) The equivalent resistance. (2) The potential difference on both ends
of each resistance. (3) the potential difference across the two ends of the

equivalent resistance.
+ '-
I1=034
'1 R1= 40 R2= 6Q R3= 2Q

(2) Calculate the potential difference on both ends of each impedance through Ohm's
law:

(DR=R +R;+R3=4+6+2=120

4
R=T =>V=IXR

~ Vi =IXR =03%x4=12v
V,=IXR,=03x6=18v
V;=IXR; =03x2=06V
(3) The total potential difference:
V=V+V,+V;=124+18+4+06=36vVv

22
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Q3: Three resistance connected in series of (6Q, R, 2Q). The group was connected
at both ends of the potential difference source of (24 v) and the current passing
through one of the resistance was equal to (2A). Calculate:

(1) Unknown resistance. (2) potential difference on both ends of each resistance.

F—
= maa L =
’ Ri=6Q R; Rs=20Q \
’ (1) to calculate the unknown resistance must first \
calculate the equivalent resistance:
R — 12 Q
“aTr 2

Reg =Ry + Ry + Ry

12=6+R,+2 = R,=12-6—-2 =40

(2) Calculate the potential difference on both ends of each resistance using the law of
Ohm:
vV

R = 7 =>V=IXR

Vi=IXR, = V,=2X6=12v

V2=1'>(R2 = V2=2X4=8V

V3=IXR3 = V3=2><2=4V

Q 4: The resistance (3Q, 6Q) are connected in parallel to each other and then
connected to the ends of an electric source. The total current in circuit (6A),
Calculated: 1) Equivalent resistance. 2) Potential difference on both ends of each
resistance. 3) Current flowing in each resistance.

(1) Calculate the equivalent resistance:

s
':tllh__i
I
| —
| ~
I
| —
ol =
I
+l\J
| =
I
| w
I
| —
ALV

(2) Potential difference:

Vi=1 XRpq =6X2=12V

~ Ve =V, =V, =12V because the connection in parallel.
(3) The current:

I—V—12—4—A 1_11_12_2}1
1_R_1_?_ z—R—Z—?—
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QUESTIONSIOE CHARTERVIHREE

Q-1 Choose the correct statement for the following:
1-The characteristics of connecting lamps in parallel are:

a. When one lamp is off 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.

d ) e A8k mobiaall o Ui

Axa gie (85 Sl e db g el 6 2 mubiaall guez 01 AL g1 8 11 (3 A5 oSl mobiasdl ual il e )a

A g2l yJluae pe 8 e dhaie zobiasdl e )b
ALl 8 511 IS 35S0 sl 8 ) o Juws Bk dr g8 )
oMel S3la guor )d

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

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.

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

d. The amount equivalent resistance will increase.

a Bl (S 975 8510 (§ S gl e db g el ileglaall sue Bab e
Aaglie JS ik fu (SloeSt agadl 358 lade gsluds —A
LSal) Losliall sk s AL S sgadl 35 lake slads b
..;anJL'i.n." poa .‘ri __.L.uln." J|:C|.|'I olasa GJLH-I:I:‘I -C

Bl Lagliall luis sloy —d

3-Which diagram of the following circuits diagram is regarded as correct when we use
it to measure a small resistance by connecting an ammeter and voltmeter. Look at the
Figure:
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4-The amount of electric current (I,) which flows in resistance (R,)
in the electric circuit diagram, given below, equals:

a.0.1A
b. 2A froan
c.2.1A
d.19A T o =2A
RI
i AW \
d st Sadl & el (R2) Loglaall (§ oluiall (12) $byeSl ! s of =
Ip=hi+L - 2=00+L - 1.9= sisgl :
5- If the reading of the ammeter which is connected to the electric circuit in the diagram ~

is (6A),then the reading of the voltmeter in this circuit equals:

a. 6V b. 12V
c. 18V d. 3V

1 B R L . & i 1 R 1
= e e — - — R
Rq Rt Rz R3 Ry 2 3 6
1 3+2+1 1 6 1 1 -+ Ro =10
—_————m— e —=] =
Req 6 Ryq 6 Ry =
v i
|T=—T —-6=— = }"t“
Req
6- One of the following units is the unit for measuring the electric resistance
a. Amper p Vol
Volt Amper
c. Voltx Amper  d. Coulomb
Second

b1 asb,eSl daglaall (uld a9 (p A5V Ol gl (S
7-The amount of electric resistance for a conductor wire does not depend on:
a. Wire's diameter
b. Length of the wire.
c. The type of material of the wire.
d. The electric current which flows in the wire.

25
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8- If the batteries in the following electric circuits are similar. Explain in which one the
lamp glows sharper.
'h F l ’_I h'Y
plastic ruler
(@) (o} (c) (d)

b AWl JKaY 1>y 81 luasl o g 0550 lgie 1 (3 s - Ablate &I &30S 519l (3 Beel . 3|

9-If the electric lamps in the following electric circuits are similar. Explain which one

z =~.
A N
’ lamp or two lamps glows weaker. :
g :

N Ve L.

4y =

_ ¢ ' thick wire
X X . . m X
(@) ) () (d)

b lasnsd (olunaall o Zlnall o 5 055 gt (S & s Ulato LI 430,68 ol 3 48 6S) zrabiaall I8 131

10-In the nearby diagram, a thick wire has been connected between the two ends of the
second lamp (between the points c,b), we observe:

a. The second lamp with resistance (R )will be off, and at the same time the glow of the
first lamp (R ) will increase.
b. The first lamp with resistance (R ) will be off and at the same time the glow of the second

lamp with resistance (R,) will increase.

¢. No change in the glow of the two lamps (R )or (R,)
d. Both of the lamps will be off (R ) and (R,)

N a 13 (e b el ) QU el (b Bt el by lonall K3 [

= (Ry) Zaglaall 33 sl glumall g5 8315 n (R) Lestiall 55 U - bumall slabeil. 2 ’

= (Ry)deskaall (55 Gl zbumall o 53 833 ee ( Ry) destaall 55 I3 osmall labail b ’

~ - (Rg) 5(Ry) islomall o 51 o5 s Y.c P
- Re)s (Ry) s lomall go 5 it d
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Q-2 To measure the electric current flow in a load, by using an ammeter.
Do we need to commnect the ammeter im the circuit in series or in parallel
with load? Explain

cftgjjﬂlﬂtgbﬂlL;cB}LU!oin(é_ﬁpﬂllpx‘Jb‘,ApyleR~dhuawb‘}m>(3ugthm‘ébjgﬂl)gﬁlegiatg
3 s g T3lalg Jeasdl €lld

The Ammeter must be connected in series, to allow all the electric charge pass in
the part where the Ammeter is located.

-
‘ 'dwycw‘@‘?ﬂﬂ@%’d'ﬂ‘&ﬂ»ﬁ'@x
4

Q=3 Why is it better to connect the lamps and the other electric devices
in the electric circuits in the house im parallel?

S35 e Jfsall 3 230,680 Bloll § 250 61 536239 pessliaal) Jayy iy Ll

Even if one of the lamps or electrical appliances is damaged or damaged, the rest
remain glowing because there is more than one path for electrical current to pass
through the electrical circuit.

J j9,0) oo 30 313 g g) 39 dontsie (5 skl O 43,0501 5302 o gabiaall amY il of o o> B
3,601 8 5101 3 G,

PROBLEMS

P-1 What 1s the amount of current which flows through a cross section in a conductor which
electrical charges of (9uC) in time (3us) passing through. Ans:(3A)
318 33 THC a Jutie A0S i S a3 oge 3 (928 e IS ol el e Lo
I=7
q=9Xx10"%c gmai
t=3X10"%s

.-.1=%=—§§£§‘; =3A
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P-2 By observing the diagram, calculate:

a. The amount of equivalent resistance for all the resistances which are connected in the
electric circuit

b. The amount of potential difference at the two ends of each of the resistance

¢. The amount of current which flows in each resistance.

R=30

Ans: 1-R, =1.6Q
’ 1 WR:_ 0 2-V,=V,=V,=18V
!1 R,l a0 3_?:‘;:
’ ' L, Wi é) I:=2A
’ lana i
1 1 1 1
DR."® "R &
1 1 1 1
R, 3 6 9
_6+3+2 E
18 18
1 11 18
R =15 Re= 1 @
-V
2) R==
V=IXR

V=;T+§§:ﬂ8v ¢ (VrEVi= Vo= V) e b i o) e

3) |1=R11 =2 =6A

_ vV _18_
-2 =% "
vV _ 18 _

N

" L =— = 2A
‘I T R 9

t 3

N

I, 3A

28

07708985381



PHYSICS 3: CHAPTER 3

Gl Jeanslo : B3l Sluts!

P-3 The two resistances (R and 2€) ) are connected in series with each other, then they
were connected to the two ends of a source of electric potential difference 12V. Then
electric current of (2A) flow in the circuit. Calculate the amount:

1. The unknown resistance R

2. Potential difference at the two ends of the resistance

R 20
!‘l'l""\l % Ans:
| T 1-R=4Q
A l= Potential difference at @0
i 2-V,=4V the two ends of resistance

1T Ve=8V' potential difference at the
| two ends of resistance(R)

V= 12Volt

R=Z

1
Rr=—"=6Q
Rr=R;+ R,
6=Ryi+ 2 —>Ry=6-2
R; = 4Q
R==
Vi=R; * |
Vi=4*2=8V
V2: R2*|
Vo= 2%2=4V
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The Battry and Electromotive Force d.ilssalldabilalisgiigda tiadl

Battery: is the source of producing electric energy by the chemical reaction.
el Jeladl 35k e dsL g ddUall 1Y Huae (2 -1 &
Q: What is Battery consisting of? L Jladl 0 oS5 o

A battery consists of one electrical cell, or more. Each cell contains chemical materials and
other contents which enable the cell to generate the electric current.

(3UES A A 5 (y0 iSa3 A5LasS ol 9o (e Bl gl Al (5 523 51 gl o9 8L 1S Ay (3555
* Batteries were invented by am Italian scientist called Alessandro Volta.
W gd g ludl s JUal @lle Aawsl gy b Jadl ¢ 17l o

*Batteries are made in various shapes. Some batteries are very small such as

the ones used in watches. There are huge batteries which provide power to the
ships, and their mass are approximately (910kg).

Sla olelul (§ Loasciall &lls Jio 135 8o O Jldl an ddise JE&L @b fladl aial
(5 910) o, g1lsS geial) Bl 105 39 dases b Aoy
Q: Explain an Activity how does a battery (made with) of lemon work?
Ogeadll @ floy Joe 4uaS 4d o 95 blad = 4
Tools: Milli-ammeter, galvanized nail, piece of copper, lemon, wires for connection.
Steps:
e Fix separatly the galvanized nail (iron and zinc) and the piece of copper inside the lemon

* The copper will act as a positive electric pole, and the galvanized nail will act as a negative
electric pole, thus generating a potential difference between the two poles.

* Join the wires from these two poles to the two ends of Milli ammeter. We see that the
pointer moves to show that electric current flows in the external circuit as a result of
releasing electrons from the nail towards the copper under the influence of acid solution.

07708985381
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FO50all oy Jos 4 b b 58 bl 4 -1
el O gd) de € elondl] o dal Y (o d5 )0 i Jlas <Y (Sigol o ) SLeSII el puliio -\ <2 lgo)
Jeoo g8 k-0
= !
L O50al) § el dxdady (o 1) O giall Jlosuall o5 -
b)) G gl B8 W5 1 (608 Il BbgS (aaS oshiall Jlacually g0 3L S (S Gl Jouxg -

@ QLS UL Oludl e s Mag pelidiall e Gl el bamd fusl odl 35k I Jue g8 S ()l Joo 5 =Y
Lol o domie (gaelodl Jgloall o Hlenadl po 6 g AUV (3031 s dum S5 8 $1)
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Q: Explain an actively shows how that to converting chemical energy imto
electrical energy? Or: How do you make a simple electric cell?

S dlaund! 450,08 Al misas oS T45L S J] A8k SIl dBUall g 40 b 95 bl 7 4
Tools: A plate of copper, a plate of zinc, glass container filled sulphuric acid diluted,
Galvano meter (sensitive) and connection wires.

Steps:

ePlace both the copper and zinc plates inside the glass container which has sulphuric
acid diluted.

*Join the two plates with wires to the two ends of the Galvanometer.

*The pointer of the Galvanometer will move as a result of flowing an electric current in
the circuit. This system is called a simple electric cell.

Comclusiom: The simple electric cell is two different metal plates (such as copper and
zinc). An electric potential difference will be generated between the two plates as about
one volt. The potential of copper is greater than the potential of zinc. As a result,
sufficient energy is generated allowing electric current flow when connected to an
external circuit.

Sgmglfoesles 3 el e domiiie 2 peloull (e doviiie - 1 ilgaM

-1 et

el_..gﬂl vael> e ol Cl?jl sleg Jslo o dsdly pulowdl biswase s -\
RE-YEON|

S el Jlgz 3ok ) Jee g5 (Sl (rionaiall as -
B35 3 3L,eS S Olewdl (e Y5 Jna glalIl 2050 31 peil S -V

mmn
A\\\\ \

2

07708985381



PHYSICS 3: CHAPTER 4 L}l.ka.!l iy bo ¢ BALLY! Slus!
AbeS dex 38 lagis W gn e Sl el Jie (riises (i (tioede (5 0 s Aarund 45b ,0SI1 &l - 7 i)
e (3b,eS U8 el zrad 488 a8l W g5 AU donili g (e J3d! Az (30 S! el g O 3l uslg Ual g g ia

A S 851 gl
The simple electric cell is two different metal plates (such as copper and zinc). An
electric potential difference will be generated between the two plates as about one volt.
The potential of copper is greater than the potential of zinc. As a result, sufficient energy
is generated allowing electric current flow when connected to an external circuit.
Jlo> 2 JbeS dgr 30 bagin Won e J3ly pelonidl i (ridises riddae (ioeaie (5 0 s Aaundl 45L 5081 &)
85I lghaydxe (3,68 LS bl o 488 ddls W g5 Gl donidl g e J3d) Az (0 ST pelonidl dga O 31 sl Ul 5
A J

A \\\\
Y////4

Galvamometer: We refer to it by (G) and it is sensitive to the very small electric currents
(LA) and its pointer is reflected according to the current flowing.

el (395 s o 2 (uSiang (HA) Tz 8 siall 430 1801 ol al) Aol (29 (G) 3o )b lead] 9 2 e g3laS)I

Milliammeter: We refers to it by (mA) to measure the small electric currents (parts of
amper).

(sl el 2T) 8 aall 8L oSl 1l poliad (MA) 3 L) i gl sl Lol

Q: Classify batteries according to the chemicals used in their composftion?

1-batteries with liquid inside (car batteries). LS 3 (3 Al L5basSIl sl gall ey L Jladl o

2-There are also batteries which are solid inside such as powders or putty materials
(such as dry cells).

3-There are also batteries with gas inside (such as fuel batteries).

L gl 3 sall ol alasddlS aliall Jas gl <l jay Ul @lliac) (3l 4 jUay) Ledalay Jilas e (s gias 1) <y jladl-]
(585l by sl Jia) (g 3kl dan ol cld il jUad) a5 LeS-3 (ALl LAY (i)

Q: Classify batteries according to charging method? =l i b s b thdl e

1) Primary batteries (the simple Galvano cell and dry cell (carbon- zinc)).

mmn
A\\\\ \

(ddlsl A3l g - Aaswnd) &SN A1) Jio A1 & Jladl-)
2) Secondary batteries (the car batteries, and (ion-lithium) batteries).
(postall O gl s — Bl 0 o) e 49301 o Jlad)l -Y
3) Fuel batteries (Hydrogen fuel batteries). (90! 3989 4 s ) e 393 gl i flas -Y
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Primary batteriess These are known as simple cells. Some of dry cells stop working

and be expired if ones of its chemical components are consumed. They cannot be
charged, so they need to be replaced.

630 5500 ol IV gianl @3 13] lgium-Dho (i3 9 Jan) ye ALl L) 23 935 . Alaaant)) LIS 00 3 ja391 AN & fla )
i) Cow S dgos oS Y .45 Le S

Q: What is the simple Galvano cell (Daniel’s cell)? What it consists of?
§0 555 Laa (JLils ) Al A0S A1 Lo

e The Galvano cell consists of two halves cells, in each one them is a metal board sank
inside.

A \\\\
Y////4

e One of the boards is zinc (Zu), and the other one is copper (Cu).

e Fach boards sinks inside one of its salt solutions (Zinc sinks in ZuS04) and (copper sinks
in CuS04).

e The atoms of the metal inside the cell leave the electrons on the board and get into the
solution as positive ions.

e Accumulation of electrons on the zinc board (negative pole) will be greater than the
accumulation on the copper board (positive pole).

e This system was named according to its first inventor Danial.So it is called Danial cell
Lidra dovdio e 0dxly S et s (2uad (po Al &SI Al 09S5
ool i 53 (e adl) el oyo Lasas!
OlaS 3 eio peloud] Ze9e oyl OluAS (@ e eyl 79)) Wil S Jolowes Lagio S5 o0
(el
Odnall e dnnznte @bg AUV AS)U duzgo iligal i Jgoeall U1 359 Oaall 255 Odandl oy
Il Claall (i) o)l 0556 (el e Sy oo S) Guap sl e Uy ASIVI 5S35
ez gall daall Ll puldly

mmn
A\\\\ \

Q: What is the purpose of the “bridge of salt” in the simple Galvano cell?
S dlaead)) A5 Al (3 (bl ] 30505 Lo
The bridge of salt in the simple Galvano cell connects the solution of two containers in an

indirect way and help in leaving the positive and negative lons.

ALl dzgall Sl 0yt o delun 9 bl e So el Jglome Jasy Aol &3S &3l (§ (ool ucrl
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Q: What is dry cell (carbomn = zinc)? And what is made up?l  <UsSs Ly dll 41 L

Dry cell: It is a cell which is dry medium classified as primary battery because its cannot
be charged. e

e |t consists of a vessel of zinc, acts as a negative pole. ‘ | PFW
—— iy 0 L

e There is a bar of carbon inside zinc vessel which acts as a positive pole.

e The carbon bar is surrounded by electrolyte paste (made of ammonium chloride, zinc
chloride, water, manganese dioxide and carbon powder).

e The vessel is closed with an insulated lid.

e As a result of chemical reaction a potential difference generates between the two ends of
the cell by (1.5 V), then the electric current flows when the two ends of the cell are connected
by proper external resistance.

g.,JLw g,\la_é_gd.,o.x.”) M)Lﬁ:.]\ R ;LC—j R ;RJUS
Crge oS Jom 09l e g dlsly

By7ms, 0 gseuisnll LSl 2lo o)1 W0)5 5059091 s e 03505) Al AU digeme 508l 3gan Loy

.Qy)&.‘\
ZlJJLC 5.)\.&;9 W)BJ\ ;LC_Q u’a:g

Jdhal e 3b5eS HLS ludy g8 1.5 s9amu dyylladl (ohad (o 3LyeS g 350 Mg QleasSd! Jelall doeidl

Aol Aol 8,311
Q: What fs the positive pole of the dry cell as well as the negative pole?
Al dadll bog A8l ) (8 Crgall sl Lo
The positive pole is a bar of carbon, and the negative pole is a vessel of zinc.
)l e eleg 9o LIl Cladlly 090yl sgas gl Caill
*(Carbon- zinc) cells (dry cell) have many uses such as torches, generating
electric pulse units for remote controls, cameras and electric children’s toys.

Q;‘ééxﬁléﬂpﬁﬂ%ﬁpjgﬁ\cphb+ﬂ|dfggéd>g,'%gdﬁ\gggﬂ\cgﬁhhgkynésdaiocbyhudMJaébd|%¢§ﬂ
ALY Ol T re) ) aa

What is the basis of battery operation? Oyladl Jos ol ba

Converting chemical energy into electrical energy  as5b,gS a8l JI 45k SIl dslall Lo

Y////4

A\\\\ \

07708985381



'd'

PHYSICS 3: CHAPTER 4 s Ul Jasnylo : B3N Bl
Q: What factors shorten the age of the cell battery efficiency?

1-Exhausting a large quantity of electric current in a short time, so it is preferable to use it to
supply small currents in intervals.

2-At the same time storing it for a long time will make it less efficient.
ol dalasuial Jaddl e A (Al jae ral g Bruad 848 (3 bSOl e 8,8 dusS slail-1
ABUS (e Ja5 Bgen Al 870a) iz 35l pud (392 o3l 0 LB e Baiue b Je
Secondary batteries: This is a kind of electric battery which can be recharged. During its

function, the chemical material inside it react, and then the chemical energy stored in the
battery will be converted into electric energy.

W\

An example of this types is:
1) Car batteries. 2) (lon — lithium) batteries.

() &SI gl el Lglos ol 5 Lgiomds sole Sy (31 AlyaSH Olylad) s 5 (2 ¢ Digilel yllad
25801 921 doyllasg 83l iyl Latiol cy09 . 5lsgS 435 (I Lerd dg3all idlasSIl 8lLall Jgomish gpgions

Q: how can recharge secondary batteries? LWl byladl i @iy CasS

To recharge it an electric current is needed to flow in the opposite direction to the discharge
current. In order to convert the electric energy to chemical energy which will be stored inside
the battery.

2,50 5651 83Ul Jsgonid @3y goryanll L) (uSlaadl ooVl (31U S8 slpel oz &3 dyylladl yonis BoleYg
Lyladl (3 0335 dslweuS a3l )

Car batteries: These kinds of batteries can be recharged. It is to Switch on the engine of the
car. And classified as secondary batteries.

L)l Slyladl oye Cauualy 8)leadl o0 8)10Y Janiud lgionds 5oy (331 Sl o £58 18kl Dyl
Q: what does car batteries consist off? 8yl Ayl Callis Lo

(1) A container made of plastic or solid rubber.

mn

(2) Containing (3 - 6) cells has plates inside with electrolyte solution consist of sulfuric acid
(H2504) and distilled water with a relative density of (1.3) when it is fully charged. Each cell
of the acid lead cell generates a potential difference of (2V). So, the car battery of six cells
which are connected in series will supply (12V).

(3) The lead battery consists of lead boards (Pb) facing boards lead dioxide boards (Pb0.),
where all of them sink in the solution of (H2504). This system reacts chemically, producing a

Y/////
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potential difference between the lead boards (negative poles) and lead dioxide board (positive
pole).

cluall blladdl o) Eliwd! o sleg

(1.3) dowd BUSS Szl slodb Caaseal Sl jasl> 929 adlo A Jgloe (Sgi58 LIS (6-3) oo IS
Ao 92,0 LIS e (0 43950 8)Lead) dyylay 055 Gl (982 Walidie dud9d W g5 dds (S xdl dals 0555 Loic
b 12 ) Qs e

W LlasS Jolany plad W (olio) )l duSol oo 65 li) dgzlso olio))l e gliuo o AU Al
Crge aiS jobo)l duSoly LIl ChasS olio)l mlae (o (LS d4z By

A \\\\
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*The car battery will supply a high electric current, so they must be connected
with think wires. S Il 20 by 3 O oz A Ale 451568 DhLS W g5 8! LUy

Q: Explain charging secondary battery steps? 4yl bl =i Olghs b

(1) Connect the battery to the source of direct current (Charger) and join the positive pole of
the source (Charger) with the positive pole of the battery. Also join the negative pole of the
source (Charger) to the negative pole of the battery.

(2) The electromotive force amount (emf) for the car battery is (12V), so when it is recharged
with an external source, the source must be slightly higher than the emf of the car battery
(about 14V) taking into a consideration the loss potential in the internal resistance of the
battery, and in the connection wire.

(3) Remove the plastic covers of the battery during the process of charging to get rid of the
gases that would be generated as a result of chemical reactions inside the battery.

9 Oyllad) Cargall Cladll o galadl huuaall Czgall Cladll Juaiy (4 la) jeiws 55 Huaey dylad) Jayys -
gt slyall Ayllad) Il Clas)l o oy>Lad) jouae) LU Casll

o)\.J..?u Qﬁi} Ol oo Q}L&J\Jw L@.,o:_& Jic o (12 V)B)M\ %{)UQJJ (emf)&pb)@\ daoldl oj_'éj\)\..x.iin ol =Y
A1) deslaall (3 LAl agadl Hlaedl uay sl ¢ (14 v)dls> dylad) dxdlll o5l Hlade oo Jodis 1S
Jeo gl Mty dy)all

e latl) doeds Bl giall WHI (o palsall dylladl i didas sU31 @ Lylad) Sl el ady5 -Y
Lelsls Juass (21 45k Sl
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Q: Car battery the potential difference between its poles (12v) How mamny cells
contains this battery? $lgie 098I (I Ll sue S g8 12 oyluiia dgr 350 g Bled! &)lay

Contains six cells connected in series and each cell gives a potential difference (2v).
9 2 0ylae gz (3,8 Wgs dds S gl e Jars LIS 6 00 0950
Q: What kind of energy is stored in the secondary battery?ast ,lal s g5 slal b
The electric energy is stored in the secondary battery in the form of chemical energy.
a5leS a8l St 055 48L,eS Bl

Q: The secondary battery is charged by moving am electric current im the
opposite direction of the discharge current, why?

3l uSlae HL3 el dyylladl i @i
To convert the electric energy to chemical energy which will be stored inside the battery.
Aladl g1 450eS 48ls J1 45U ,eSI1 a3l gl

Q: Why remove the plastic covers of the battery during the process of charging
the car battery? 8yleadl dyyllay e dulae 231 ASCauwdDIIALEY) 285 1506

To get rid of the gases that would be generated as a result of chemical reactions inside the

battery. Lyl s GleaeSdl Jelasdl a8 gioll il 7,3
Q: How do you maintain the car batteries? 8yl dyllay LUiadd 0315351 231 5,21 o

1) Avoid extracting high current from the car battery for long period of time. -that will

generate a large amount of temperature which damage the battery.

2) The level of the acid solution (electrolyte) must be slightly higher than the level of the

battery plates.

3) The battery should not be left for long time without usage -that would cause making

an insulation layer of sulphate on the boards.
(Aladl ol e 08 Byl W g2 43Y) dloghs dinj B Lgie (Jle HLS o pate )
Luwddl BUSI) e Aadlxall g Jldts dylladl ilase Sgime (1o Jel (panldl Jglomall Sgiun 0550 O -Y
Loy851.3 dawdy Jgleall
(1) e SlupSdl e Aile A o 48Y) Jlastasl 093 oo dyllad] 5 e =Y

SR Jylo 2 B! sl
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Q: What is the diffferemce between the car battery and dry cell (carbon - zinc)?

NO Dry column Car battery
1 | Primary battery (simple) Secondary battery
It cannot be recharged Can be recharged

3 | Its vessel of zinc represents the pole Negative. | It is made of plastic or solid rubber.
@u‘vw\&ijﬂ\y&wg;}iﬁ;by‘ gﬂlw)h”w&w
4 | With dry medium (electrolyte paste) and | With electrolyte liquid medium, lead

A \\\\
Y////4

carbon column. plates and lead dioxide.
o0 d9ae9 (A9l diyzme) OBl lawy o A | e wWlawy Sl 5doSl dslxe oo IS
O ! ol S 99 ol )
5 | Generate a 1.5V potential difference Each cell generates a2v potential
cJg8 1.5 W g Al difference PR IRV WEN |

(lom = lithifum) batteries: A type of secondary batteries that can be recharged without

any damage. used in many electronic devices such as cameras, mobile phones, music players
(mp3 player), computers and others.

lgro oS W51 98 Lg 9 Camsad Ol 09 e il o) lgiss oolel Sy Ll L ladl oye @ (et 0gl) &l
-1 g Jil O gl Juiad- (s gall Jidie — b gall -1 sl
Q: What is the lithium-ion battery components? e salll 0 ol & flay O 655 o

(1) A solid cover especially designed to resist high pressure and the heat which generated
inside the battery.

(2) The cover contains three thin layers wrapped in a spiral way.
These layers represent:
(a) The positive pole, (Made of oxide lithium cobalt)

(b) Insulation, (of plastic material).

(c) negative pole, (made of carbon).

mmn
A\\\\ \

(3) The three layers are sunk in electrolyte solution (mostly Ether).
Obel plase e (Sgizng Lol Jom (e BMe-
1y (o) g) SSao ddgale dad) gl o G e dsl NI (S gou-
0980 (a ismn ALl alle Sl Bals (o Jilalle o getelll lsgS Sl Eoiams ago bab-
A on WE (333 AU Jslowo (§ D gl o
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Q: What the purpose of the insulated layer im the (iom = lithium) battery?
el 05l Lyl (3 ALl Adall pe (2,81 Lo
e isolates the positive pole from the negative pole. Il (e Cargall Clrdll Jse
e Allowing the ions to pass through them. M (1o DBy 00 Frova
Q: What the difference between the battery (iom - lithium) and dry cell?

NQO | Dry battery (dry cell) Battery (ion-lithium) §
1 Primary battery (simple) Secondary battery §
2 It cannot be recharged. Can be recharged. \
3 Does not contain insulator. Contains an insulator
4 Dry medium (electrolyte paste). Electrolyte liquid medium.

(L9 A8 dyone) Ol Jang G988 Pl Jaw g
5 You lose (20%) of its charge in a month | Lose only 5% of its charge in month if it is

when it is not used. not used.

lgalisianl pas dis gl 3 ol (30 %20 Aai5 | g Bka) puid @) Bl Wiy (pe %5 a3

Fuel battery sThis is a cell which is able to generate an electric current depending on fuel

(chemical material) which is supplied by external sources. This kind of battery does not stop
working, as long as it is fed by fuel, for example hydrogen fuel batteries.

e (30 a0 SHI (&8LeuS lge) 398901 e laslarel GbyeSI Ll adgs e 038 dds (» 1 39390l dyyllas
9l 3989 4yl galial (1ag 39840 Langans o Ldllo lyasinly Jod (28 L gmie (i Y 9 (20>

hydrogen fuel cells Hydrogen Fuel cells convert the chemical energy to electric energy

depending on chemical reactions, hydrogen is usually stored as liquid in special containers.

AlaeSl Jeladl e slaxeVl 456,68 J1 &8sl d8Ua)l Jgox3 gyl 5989 doylay 1z )degdl 3989 dyylay
Apolx ducgl (3 Sl SSo gy gl 03509

Q: What is the basis of the hydrogen fuel battery operatiom?
Ot 0989 Dyl Jae el Lo

During the operation of the fuel cell the hydrogen and oxygen gases which are obtained from
the atmosphere will converted to water and electric energy.

Jos sl dols auegl (3 Jle S cemasied)l 339 0 9 40U5eS b 1 4l SI Ul g e Jos

A\\\\ \
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o the fuel battery (fule cell) consists of thin boards. Each cell generate electric
potential difference of (1V).

¢ As the number of boards which are linked to each other im - increases,
the potential difference will be increased.

o Fuel batteries are used in many modern applications such as computers,
operating modern cars.
(V1) 0343 (3145 A 5y s S g5 .48, 1ol e 353501 dyyllas 095
dgx @58 slajw (gl e pasdl lpans dasiell Olglll sae o)) WS
Apasd! LSyl s, gmasSIl o dtpasd] S ladatll (ans (§ 35351 Ayl Jantud

Q: What are the properties of hydrogen fuel batteries?>owle) 3589 dyla jailas L

A \\\\

1. 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 has a very high working efficiency. It directly converts the chemical energy to electrical
one. So, there is no loss of energy.

4. 1t lasts very long compared to the other kinds of batteries.
(53 050 slall U1 55259 BUuSIL slall (o gty gl OY) - Salatl) 358901 jobiaal SIMlgiul 5l &igls Jgua> pus -)
Dol ie diol (28 Hlast Cuad Y (g ydeg)) brgl 5SS -Y
(Bl Oluas Jaase Mo 450,48 d8ls I 48kaSd Bl Jgo5 1) s ddle Lghiid oslaS -

L obylad! gl 3 @e @)laall Josb layas -

\ Q: Classify the following batteriess LY byl Cae
§ (1) (lon = lithium) Secondary battery.
§ (2) (carbon —zinc) Primary battery.
(3) (car battery) Secondary battery.
(4) (hydrogen fuel battery)  fuel battery.
(5) (Daniel cell) Primary battery.
11
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Electromotive Force (emf): It is the electric potential difference between the negative
and positive poles for any battery when the electric circuit is opened.

8511 095 Loxe by (§Y gl bl 9 bl ol o (JbyeSdl agad 355 (0 A8L,eSUl Axdlll 853
. d>gian 5L oSl

e The amount of energy supplied by the battery for electrical charge units is
called (emf) of the battery.

Ayl 5L, gSI) A8l 8581 oS db,eS)l Al B dyylladl langss 2l AUl Hlaks
e To calculate the value of the emf, the following ratio is used: emf = %

em =% LI M| pisiad emf 6L ,eSI1 dadlll oga)l dad Glus

(V) Lteall Gelasg dsb, SN dasludl 84all: emf @ Ol Cus
(C) pelsSIl el dsbygSl dimadl:

(1) Jgdb (elasy( dwiSealt dalall ) Jasdl: W

Q: What do we mean by the electromotive force for a battery (emf) is 1.5 Volt?

S (1.5 V)aslad emf 48b,4SIl dxdlll 858l Ol (a5 130

It means that the amount of energy supplied by the battery per unit of electrical charge is
equal to (1.5 V).

(15 V) L“Sjl.w:) aﬁbj@g\ VO 5.,\.‘>‘9J ZX:QUQ.!J\ Las.)_b':a L“S”‘M Bl Hlube Ol L?"U“

Example: An amount of electric charges (q) has flowed (10C) through a battery.
The battery gained energy (w) of 20]. Calculate the electromotive force (emf), i.e.
the energy gained by one Coulomb.
JMEs ol (20))ae d8Us oS dyyllay I (10 ¢) Lyldas gash, Sl bl (e 4 olud]
- 45U ,eSU1 Aabl) 8 g3l
w _ 20

emf = p =5 =2V
The imternal resistamnce of a battery: The retraction caused by the media material
(chemical compounds) inside a battery for the electrical charges movement is called the

internal resistance of the battery.

3,2 dyylladl J51 (28l OLSyall ) dasgll B3le gpas o)) Bled p :dplad) 2511 doglaall Lo
/ oyl A1) Aaglaally o LgIMs 450, eSOl bl

............
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S

QUESHIONS OE CHARTERIEOUR

Q-1 Choose the correct statements for the following:
1.The unit of electromotive force (emf) is volt (V) and equals

a)

b) 1 gc  ac
C s J

b sl (V) Jlsall 2 (emf ) &8l,gSHl dxdladl 553l (uld 5

A
C

2.The simple Galvano cell is:
a) Primary battery

b) Secondary battery

c) Fuel battery

d) Rechargeable battery

27 Al LK) 205
ol LB dnlay - d  agigdnlac Agbdyla-b . gl dylas-a

3.A car battery of (12 V) is consists of six cells connected to each other
a) All in series

b) All in parallel

c) Three cells in parallel and three cells in series

d) Two cells in series and four cells in parallel

a g podbgipe WIS o oo 055 (112 volt ) ddal sl il 8yl dyylay
- Slodl Je lgaaz - b Jls de lgarer-a
- @sdl e dayly Jledl e olids o d . Gledl e 6V Sy Jlgal! e Ws e ¢

4. In (lithium-ion) batteries, the insulation boards between its two 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) Dose not allow any of the above to flow

a e lgubd oo Dbl dou st Jead (sl gsl ) Al (&
A 5g5all 59, SV Jglonoll lod) - b A5 59,0l U 7lowddl - @

. b)LC’-\&oL“S\ quMy-d ng)l>~ 00,)3_)-&1[ ‘3\,3_9}\'5])’[ J}‘:mﬂg C’)U}J'SU CtMU-C

QUall wylo : B3I Slus!
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5.When charging a car battery the amount of:

a)Source voltage must be slightly greater than the electromotive force (emf) for the battery
b)Source voltage must be less than the electromotive force (emf) for the battery

¢) The source voltage equals (emf) for the battery

d)The source voltage is much greater than emf for the battery

a oMae OB p>li jlae Bludl dyllay e dis
- Ayl emf 43L,¢S1 Ax8ll 598l jlade oo MdB 4S1 juuaall Adalsé . a
Al ) emf 450,401 dxdlull 898l jldde (o yiuol jluaall ddales . b
- Ayl ) emf 48l 5gSdl daslall 893l Hlade (S9lud yuaall ddalgsd . C
Apyla ) emf 48L ,gSIN dxdlull 892l Hldde oye 1S SI Huuaall ddaled - d
6.Hydrogen Fuel Cell converts:
a)Electric energy to chemical energy
b)Chemical energy to electrical energy

c)Light energy to chemical energy
d)Electrical energy to light energy

b D bgeS (Ao ol (azgydegll 939 s
L 38L,eS Bl JI aske S BN b 38kesS Blo JI 48, ¢S 25Ul 3
- A9 Blb J1 48L,¢SI Bl d AlasS Bl JI 45400l 23Uall. ¢

Q-2 what is a secondary battery? Give an example.

Secondary batteries: This is a kind of electric battery which can be recharged. During its
function, the chemical material inside it react, and then the chemical energy stored in the
battery will be converted into electric energy.

An example of this types is:
1) Car batteries. 2) (lon —lithium) batteries.

Q-3 what is the type of energy stored in a secondary battery?

§ Byl dylladl § Bgyuel 2BUall g4 Lo

The chemical energy stored in the battery will be converted into electric energy.

30eS Bl D3l Aplladl (§ Bgyseal) Blall go3

14
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Q-4 Explain by diagram the process of charging a car batterys

T Hleaadl dyyllay s didas @unyll g

(1) Connect the battery to the source of direct current (Charger) and join the positive pole of
the source (Charger) with the positive pole of the battery. Also join the negative pole of the
source (Charger) to the negative pole of the battery.

(2) The electromotive force amount (emf) for the car battery is (12V), so when it is recharged
with an external source, the source must be slightly higher than the emf of the car battery
(about 14V) taking into a consideration the loss potential in the internal resistance of the
battery, and in the connection wire.

(3) Remove the plastic covers of the battery during the process of charging to get rid of the
gases that would be generated as a result of chemical reactions inside the battery.

(oAbl jaadl) G, adl Liala

Q-5 what procedures are needed in order to maintain the car battery?
T Lgrololy )bl Ayllag Lliall 3531 @331 ilely2l Lo

1) Avoid extracting high current from the car battery for long period of time. Because that will
generate a large amount of temperature which damage the battery.

2) The level of the acid solution (electrolyte) must be slightly higher than the level of the
battery plates.

3) The battery should not be left for long time without usage because that would cause making
an insulation layer of sulphate on the boards.

Q-6 List four pieces of device’s im which a dry battery is used.
(1) Torches.
(2) Generating electric pulse units for remote controls.

(3) Cameras. (4) Electric children's toys.

15
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Q-7 what are the properties of hydrogen fuel?

1. It does not contaminate the environment or the consumption of ordinary fuel which can
affect the human health because 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 has a very high working efficiency. It directly converts the chemical energy to electrical
one. So, there is no loss of energy.

4. It lasts very long compared to the other kinds of batteries.

Q-8 what are the contents of

a) Dry battery b) Lithium-iom battery

a) Dry battery consists of:

e [t is a cell which is dry medium.

e |t consists of a vessel of zinc, acts as a negative pole.

e There is a bar of carbon inside zinc vessel which acts as a positive pole.

e The carbon bar is surrounded by electrolyte paste (made of ammonium chloride, zinc
chloride, water, manganese dioxide and carbon powder).

e The vessel is closed with an insulated lid.
b) Lithium-ion battery:

(1) A solid cover especially designed to resist high pressure and the heat which generated
inside the battery.

(2) The cover contains three thin layers wrapped in a spiral way.
These layers represent:

(a) The positive pole, (Made of oxide lithium cobalt)

(b) Insulation, (of plastic material).

(c) negative pole, (made of carbon).

(3) The three layers are sunk in electrolyte solution (mostly Ether).

16
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PROBIEEMS

P-1 Calculate the amount of work spent on a moving charge of (2C) in an
electrical circuit containing a battery with electromotive force(emf)(1.5V).
Loy Je 5525 48LgS 8510 (3 (2 C) Lo Judie &S seite Dot U o0 J gl Jatdl Jliie |

C( 1.5v) Sl ((emf ) 48U ,gSIl dadlull 5 5all

P-2 The electromotive force (emf) for a battery 12V and the amount of work
supplied by the battery in order to move a charge (q) (120]). Calculate the
amount of moving charge (q) -

& fladl 6395 Sl Jatdl Jdieg ( 12V ) & fad (emf ) diioeell 450 oS dxdll 8 5a)1 i
S (Q)Kﬁd‘iM\)‘mWWIZOJ)W\GJ::ﬂﬂ

f w
emf =—
q

w 120

emf

A\\\\
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Energy and Electrical power d.lysgsalls iillg diall

Electrical power (P): "The amount of energy which is consumed or used by an

electrical device in a unit of time"is given by: W Dol 50mgs sl aSI1 8yl s P

E J Uyl 8ug3 8yaianell 9l ASLgiaall A5U,0S1 A8UN Jiay : E

t 5 40l 8d>gs cyo3ll Jien 1 8

* Power is measured in units (Joule / second) and is called Watt
ool 849 (3 3LyeSIl ezl LeSdgin (I Blall jlaze (& 1(p) Lok, )l

Q: What is the diffferent between the lump with power of (20watt) and
another lamp with power of (100watt)?

Y////4

(100 W) 45,43 Sl zlaasdl 5 (20 W) 45,08 U1 zlomell o DY Lo

the lamp with power of (20watt) consumes in one second (1s) is energy of (20Joule).
While the lump with power of (100watt) consumes energy of (100J) in one second (1s).

(Lly 100) 8,081 93 7 luaall iy (U2 20) ayliie a8l (456 1) (§ Elgiun (Llg 20) 8)4a)l 93 Fluanll
(456 1) 8319 456 3 (g 100) byl A3l llgiun

any Electrical device needs a certain amount of electric energy consumption
and converts that energy to another kind of energy for example

- energy can be converted to dynamic energy (as in machines)
- energy can be converted to heat energy (as in case in heaters)

- energy can be converted to light (as in lamps).

T es5 I aBUall ells gty ooy 480,681 AsUall Mgl (po pne )43 U]zl BLyeS ke G
1) 450, d8Ua)l Jgmts Jliadl Jaw Ao B p0

450,681 zrobiaall (3 S 48 400 23l . 3 450,eS)l 3ledl (3 S dyyly> B3l 2 Ol (3 S 48> 23l 1

A\\\\ \

*Electric energy equals Electric power multiply and time (E = P % t).

*The electrical devices in the houses are connected in Parallel with each other's.

07708985381
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Q: What is the electrical power of a device depending of? 5L 4! 5)J4a)l daias Ml

It is Depending on: (1) The amount of current flows in an electric device.
(2) The potential difference between two ends.
cadb oo ded 3,82l ell 3 oludedl GbyeSI Ll Hlace 1
P=3 sisiilion -1 s Lsobyydudlypglnll sl e
dgzdl 3,0V T ¢« ol i P v P =1V NG 512N 31
P13l (3 85 92 g0l Oldanall s 0GB JS die Grad) pol 0P |99 S daglie JIguull 3 Jacl 1B
V2

P=—= 22 P=I?2R -1

Q: Explain an activity for calculating the electrical power?
QQJQ)@Q\Q»UQ\H)L“>JJ9LLSC?&|

A \\\\

Tools: Electrical lamp which works on voltage (6V) and power (2.5W), A battery with voltage
(6V), Voltmeter, Ammeter, electrical key, Connection wires.

Steps:
1-Connect the systems in the electrical circuit as in Figure

2. Turn the electrical circuit on and record the reading of the am meter (the amount of the
circuit current). Then record the voltmeter reading (the amount of the potential difference
at the ends of the lamp).

3.Then calculate the power by applying the following relationship:

Power consumed = Current x potential difference

(2.5W)8amy (6V) ddalsis Joms 3byeS zluae -1 1 lga)l
cdees el 6 (LS gliae .5 Al 4 Suelalgs-3 diwlis lgigdalsd dyllay -2
- ) (3 LS 450,801 83421 Ly 1 ¢ Jan)l
(8301 3oLl jlade ) Aped 8513 Jomady 5L eSI1 8,511 e (31352
(ol Gk e agnll 358 HMae ) Aralalgall 82,8 Jorad @3
. P=1IV LI A8M) gk 8yu8)) o3

mmn
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EX: An electrical heater operated by 220 V, resistance of its heating bars (one of
three bars is 88) Calculate:

1- Power consumed by one of the heating wire 2- Current flow in one of the
heating wires

Solution: 1 V2 :
- "R c369(220 v ) W Jude ddal b lgde clalio 450 1S 8loue
(220)2 MMie cwl  (880Q) cpseundd) e doglie
P= =550W power consumed
v - OSend 'l.ﬂ)hl»lé&@w 15 pall .1
2- I—
R el el a1 (§ Oladedl Ll - 2
I= % =2.5A amount of current

Q: Calculate the current flows in an electrical device of (1000 W) and operate at

a voltage of (220 V)? 49220 0 Jude gz B Janss (5151000) ez 3 Pluked) Al e
Solution:
P=1IxV
P 1000 AV
Vo o220

Q: State (List) some practical applications of electrical power in our everyday
liffe?

o320 il (§ 4806501 5,050 Adaal) ol ans S

Itis consumed in our houses, factories, business shops, hospitals, for the purpose of lighting,
heating, cooling, and operating devices.

B30 Juidid g il g 230l BeloY (ol £Y Lol ddune g & Jotdl LsHoes g liasbiaa 9 s a0 3 S gl @iy
Activity: Knowing power and voltage of electric some devices in houses:

Device Power(W) | Voltage(V ) Current(A)
Heater 1600W 220V
Electric iron 1O0OW 220V
Washing Maching| S00W 220V
Electric Lamp [00W 220V
Kitchen Hood 200w 220V

Y////4
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Example: The lamps (a,b,c.) in the diagram are identical. Show which one of the
lamps will have more light (brighter). Which one consumes more power?

Logals § (Lo ghaw 5ST) T g3 810550 grasbiaall oy (8 o5 cAlBlazo yglomall K21 3 (@, b, €) asliaall /)

T 515,08 g
. > — > S ———
- B Ny
- ! v
il i b s
a b C \

Answer: We see that the lamp (c) is brighter than the lamps (a and b). This is because of
the increase in the number of batteries in the circuite of the lamp (c) that is higher electric

potential difference in the lamp So the current flow increases in lamp (c). The power which
2

is converted from electrical energy to light energy in lamp (c) is largest : P = VF

83Lj ST (C) zlmaall 8315 (3 BuacHl sue B3bj s (D)3 (a) zlwasll e Lo glaw 8T (C) Zlumell Of LoD
Tluasll § 5,081 05Si ¢(c) zluanll 3 luiall Sl e olsp JWby ¢ Zluasll ae Gb,eSI dgad) 3
(P=2 ) e
*The best glowing of any lamp depends on the amount of current which flows
in the lamps. zluadl 3 Sl Ll uie deain Fluasdl xa g

*the electric current is affected by the flowing factors:
1- The electric potential differnece between the two ends of the circuit.

2-The number of lamps which is used in the circuit (circuit’s resistance) and its
connection.

A\\\\ \

LaaY) Jalgally 3l (LS
glan )@ o9 8 311§ gralamall de-2 8 511 3,k e dgdl 3 -1
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Example: The following identical lamps (d,e,f). Which one of them glows more?
Which one will convert the largest power?

ASY1 8l odie J g logel 9 8T a9 zabiaddl ST (d, e, f) ablasall abiaed! /Jle

Answer: The lamp (d) is the brightest. The lamps (e and f) H —
will be less bright because of the increasing of number of
g lamps in the circuit. This will lead to an increase of the @J ‘g ‘j‘ §
’ . . . o : T Y, ., \
5 equivalent resistance in the circuit and decrease in the & ——{3 \
’ amount of current flow there. Lamp (d) consumes more dehad Ligdl o \

V
power. P = i

@ Tbanll s 8oL G b 5 JBT 0L 568 (e, ) Olluaall Ll (xa g5 SST)e shaws 5891 52 (d) 7 luas)!
elgiv (d ) gluaall g Gludall Jlall i Olaiig 8 U1 3 a8l doglaall 85U I S35 Mg 8 511

(P =% )Seym

Question:
Two lamps, the first indicated as (60W) and the second is indi-
cated (30W).They were connected in parallel. Both of them were
g connected in parallel with a battery of a certain voltage as in Fig-
’;n ‘; ure 4. Fill the blanks in the following sentences by <, >, = :
1- The resistence of the first lamp ....<... the resistence of the
%) second lamp.
Ky ! 2- The current flow in the first lamp > the current flow in the
30w second lamp.
3- The brightness of the first lamp > the brightness of the
_A_I | | —'" second lamp.
4- Potential difference between the two ends of the first lamp
Figure 4 ...7=... potential difference between the two ends of the second
lamp. /

[T
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lagrany go SIgil de Uy (30W) ade Lo 3By (60W) ade 0988 I Il iy
YL LI Jozl (@ § Ll Dol ¢ JSCadl (3 LS dawlio Lgaaal g8 & flay (ohad o Logie sazme a9

=6 < &uwl

= QW zluall daglie o> e JY Zluaell doglan . 1

o = 2
60w .(p=%@w\waﬂ\@www@wmy):w|

QW zladl @ Qluddl bl ... e P Zluandl § Gludall Ll . 2

(P = IV &8l (s 5 10801 o b o by Sl 0Y ) )

QW zload Belal .. e S Zluandl BeL5 . 3

(8ally JLad 8L 313 5 (7o gall) zluanll 8o Lol OY) T !

QW zluaddl 3,5 oo dgll 38 o= e I Zluaddl 35b o agdl 68 - 4
NECSTRIRCSTIE EVESFUSCITCT DRT) pesven]

Q: Why the Ministry of Electricity is supplying us with electrical energy So it sets
a meter in each hOUSE? § «s o bo Ui IS § GbxS (olidie s Je b ,gSI18 439 Jons

Y////4

to record how much electricity has been consumed, then we ceived an invoice to pay
monthly. Uyl Lgads Cor iy (319 Aol ! 450 ,0SU1 d8UMI o feomea)

*electric energy Consumation = electrical power % time

E(J)=P(W)xt(s)

Example: A hair dryer with power (1500W) used for (20 minutes). Calculate the
amount of electric energy consumed by the hair dryer.

Q3 8 el 45U @Sl Bl Jude Cowx! (1500 W ) cadzall 815 B 9( 20 minutes ) sie) jas Criaze Joaatwl 131 /Jle
§ Laamall

E =Pt = E=1500x 1200

A\\\\ \

E = 1800000 j
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Example: An electric teapot uses potential differemce of (220V), amn electric
current of (10A) flows. Calculate:

1- The teapot’s power. 2-The electric energy consumed during (20s).
D>t L(10A) 015 )5 @Y cale 3 Gl (220 V) dgz 38 e Jomr (LoeS Sl o0l /e
. (20 sec ) M= B jaliall A3L,gSI AU 2 (3o VI 55,1
1- P=1V = P =10X 220=2200W
2- E =Pt=E=2200x 20=44000 J

W\

Q: On what does the amount of consumed electrical energy depend?
AU gl 43U 1S A8l e dazay 13l Je

Electrical energy depends on the amount electrical power of device. According to
relationship: E = Pt

E = Pt 09l cuws gl 518 (e daias

*We can calculate the cost of the electricity used by operating a device for a

certain period of time, if we know the price of the unit of electricity (kW-h) by
using the following equation:

The cost of consumed electric energy = electric energy (kW-h) x price of the unit in Dinar for
each (kW-h).
Cost of Electricity = Electric Energy Consumed x Unit price.

Since: the electric energy = electrical power x time

Dinar
KW-h

1 ol Lo Bl o gy A et M TB {5 )
L Bogy el gl Bl gl Bl 303 e e 1
Ly oS ) Jnd) (1000 ) J s lsly 36 Bl (k) ol skl 8,480 0355 0l oo 2

365 05 Bl s olel J1 Jgu Blgtlls o FBAL a9 319 (h ) Sleludl go ! 055 O e 3
el JI Jgoed 3600 (Je pandid 3158l 08 B Lol delus JI Jgoeisd 60 (de @i

: JW o glall pusaus 4

the cost of electricity = Power (kW)x time(h)xunit price

mn

cost = E X unit price OR cost = P X t X unit price

7
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Example: If you can use electric vacuum cleaner for 30 minutes comsuming
power of 1000W and the price if a unit is (100 % dinar/ (kW-h)). What the price
that you should pay?

oa39 (1 kw) 848 ellgius duwiSe)l 38 9( 30 minutes) dued 3L 468 duwiSe claniwl 131 1l

§ b3 Cerlgll fluall 5o Lod (100 229 51l 5t
P=1 KW KW=h

t = 30 minutes =30 =0.5h
60

cost = P X t X unit price

cost =1x0.5x100 = 50 Dinar
Q: What is the method by which institutions provide us with electrical energy so
that the use of electrical energy im our daily lives is safe?

How does electricity come to our homes?
how can we use electricity safely?
Bl (3 450,051 8 Uall Jlaniol 0550 Eaumms 5L )1 B8lall luws 3o g B9 (&1 A Jall (2 Lo
T3 g I £ beSI 36 QoS S ool S dun g4l
Electric establishments supply us with electricity through two wires. The first wire L
has a potential difference of (220 V) and is called the live wire (hot). The second

wire(N) is called the neutral wire(cold) which also carries current, but it is earthed
at the power station so its voltage is not as higher as in the live wire (L).

09 (98 220) 045 ugr 39 ) L I el (xSl e £b5gSIb AL 1Sl ol 3ol B3935
L 50 giSJ g Lol 115 e (@l (5 1) el el oy (N) QU1 el (o3 Ldl) (o) el
(L) & Slldl 3 Ul 50 WS e ud dgand) 0550 1 83Ul dlasme (3

Earthed circuits a5,k s51gud

the earthed wire (E)s It is wire connected to the earth used for the electric safety. If

any fault happens in the electric circuit or live wire touches the metal cover of any
electric device, this will lead to a large amount of current to flow to the earth through
the earthed wire. This will make the shock less dangerous.

&;p)@ﬁ\sj\ﬂ\@db_cojbm&gp)@\aﬁwfm@&&bdmeﬂﬂygzij\w\
Al bl e 8.8 4ueS (335 4] A3 (Sa50m 3L xS Jlez Y sl slasdl (2l el Guadl of
dansall 3l o Jad. 2 50l Al s 0 (2 D)
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Plug with fuse: It is consisting of the live wire (L) and the neutral wire (N) and the

earth wire (E) and the fuse. Their role is as a safety precaution to avoid an electric
shock.

Sldlg L Jolasallg N Q?J\LnSluJ\Cyag,S:g rewelal (63 uold)l
AL ¢Sl daasall ) pasiiw (Fuse ) muolally B (250!

Fuse: It is made of metal wire, so it has a certain limit to resist an electrical current,
if the current is more than limit, then this metal wire will hot and melt. Then the
electric current will cut off.

L}A‘;\ST‘)L{JJ‘ QS\SL@ céb)@ﬁL)Qﬂ\ apgww»deﬂﬂ ‘L}“\Mé’u""w&w,?ﬁﬁ Z‘w,oUzJ‘
3,81 Ll patin o8 .09y (yd LB 9w k)l el Ui 08 )l

It is used to protect the electric device by cut off the current when there is a current
flow more than a certain current flow.

e S (395 (e ST s (335 b 0655 beis Hlll akad (3,6 e 3L eSl Slgn)l dla) pusein

* The Fuse must be connected in series with the live wire before the current
enter the device.

Jnadioll jgrall

Disconmect device (Cut Over device): It is an electric device disconnects the electric
current automatically in case the current flow exceeds that which was planned.

A lalasa 9o e Ll 335 33l A 3 LSl eSOl el s p 5 3 Slar 53 15l ol

Q: What is the purpose of disconnect device fm the circuit? How can be connected
im circuit? Tlay y (a8 98 9l abld gz e 551 Lo

It is an electric device disconnects the electric current automatically in case the current
flow exceeds that which was planned.

[t is connected in series with the live wire before the current enter the device.

Y////4
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Q: What fs the purpose of:

Al Jiwyle 2 B3I dlde!

(@ earthed wire: avoid the electric shock
(@ Plug with fuse: Protect devices from high currents

®) Fuse: It is used to protect the electric device by cut off the current when there is a
current flow more than a certain current flow.

@disconnect device: this disconnects the electric current automatically in case the
current flow exceeds that which was planned.

A \\\\

Q: What do you mean by the earthing connection? What is the purpose of it?
Slgie ool log L JWI ddans duais 130

The earthing connect is denoted by (=) and is one of the safety precautions electric
device with metal covers are usually earthed to avoid an electric shock and protect the
device.

350 46S dadue & 9> uaet) Addaall ddae Yl 13 d8L 461 5 3> ua.:js ok o dole oDl lblos| asl 9o
ez Lla>g

Q: How cam the earthing connect protect us firom electric shock?
TaSL,eS diasall o s | didos os LS g

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 wire but it doesn't flow
in the human body.

B9 Ll OB (el g . OludYl doglite ¢yo JBT e dapnus b gSW dioglan (S Banwo 0550 Lo Bole 90 M el
Ol e (3 300 Y aslg elld! 3

Q: How to avoid electric shock? 450 1S daasall Lozt GaS

mmn

We can avoid the electric shock by using 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 wire but it doesn't flow in the human body.

10
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* The electric shock causes different damage to the human body especially to the

function of the cells and the nervous system. For example, a current flow of (0.005
A) causes minor pain, however, a current flow of (0.01A) makes the muscles
shrink. A current flow of (0.1A) for even a few seconds may cause death.

Jur de man)l gl Ws! jlead! dadss diols GludY g ddlisea )4 (3 4L g8 Aol s
0alas Ol Jaze (0.01A) oude )5 335 OF Y Lo W (0.005 A) o Jdie 5 335 o ol
B gl 18 AL 18 (2] (0.1A) LI (3359

Q: What measures must be taken to protect against electrical risks?

To protect yourself from danger you must be careful and follow some procedures,
what they are?

1.Do not touch anybody who is exposed to an electric shock, except when the person is
isolated from electricity.

2.Avoid putting any metal body with hand into the plugs(nail or un insolated wire).
3.Do not leave wires without insulation.

4.Avoid to let your body connect between the live wire and neutral one or between the
live wire and earth.

ol oSl Jbla oo Llasl o 30 LS gl wlel 21 L
gie dliad iy V) 450 g8 ddasal (5 15 pased dusdle pue-
2,8l e (3l (3 gunan (Jdre punr qd 9 -

- B g0 I A 5 pue-

2D g doleiadl elldly (21 ) o o Jaaty OF Czs-

The rationalization of electric emergy: means the best way of using electric energy

of using natural light and minmising the use of electric lights during the day. Also stop
using air conditioners and cooling devices in unused rooms. lamps. Economic lamps
should be encouraged such as florescent.

plscinl die Judatllg spdall s giall plasuialy 450,681 d8Ual) pluscil Ay Juadl gon 430 181 @3Ua)l s 5
- dedsciaall 8 G (3l 83219 slsg)l GlaSls plasadl e LT Gad g el M 48U ,eS0) <503

S gkl Jie 3Lasd obias)l auzedd (b
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OQUESTIONS OE CHARTERIEIVIE

Q-1 Choose the correct statement in the following:

1. The fuse must be connected
a) In series with the live wire

b) In series with the neutral wire
c) With the earthed wire

d) In parallel with the live wire

2. (kW-h) is a unit of:
a) Power

b) Potential difference
c) Resistance

d) Electric energy

Z.b..\x()lgr:_g (‘o.pl.&.")s_)}m&bﬁ -1
. db&dl&“\&ndlﬂldg.b .Lgdléllu]\pgjl,ﬁl,_}r--a
.Q;Jlélultngj_,ﬂl&-d .Ub}zdmlhdle-c

3.0ne of the following is not a unit of electric power:

a) _L
5

b) Watt

) AxV

d)Jxs

4. An electric teapot uses (1200 W) If the current which flows in the teapot is (5A), what

is the voltage which the system works on :
a)60 V

b)120 V

c)240 V

d)600 V

P=1IxV =>V=§

V=22 =2a0v

5.Electrical device consumes energy (18000J) in five minutes. The rate of power consumed

is:

a)360 Watt
b) 180 Watt
)30 Watt
d)60 Watt

E 18000
P=- =P=
t 5x60
18000
P= =60 W
300

12
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Q-2 Give the reasone of the following:

Al Jiwyle 2 B3I dlde!

1.The fuse is connected to the electrical circuit of the house in series with the
live wire before providing the electric device with electric energy.

430 6S01 8321 e Jd o) el ge JIsd1 e Jiald 250,650 85101 (3 8 9l abols Loy
S8 oSl asall

It is used to protect the electric device by cut off the current when there is a current
flow more than a certain current flow.

2.Electric device will be earthed, especially the ones with metal covers.

for the electric safety to avoid the electric shock.

3. A bird can stand on a live wire which has very high power without being
shocked.

T30S nsmy Ol 0 090 Sl gl Il (y0 5 9280 o e iy 0l jilla) Sy

Because the resistance of the bird is very large at the point of touch, and the resistance
of wire is very small that lead to the electric current flow in the smallest resistance
(wire) but not in bird (large resistance).

Q=3 Is the fuse connected in parallel or in series im the electric circuit of the
required device that you want it to be safe? Why?

L)y . anla> O gllaall gzl e 230 680185101 (3 5358 e ol 15t e L 5901 aboli 0l Ja

The Fuse must be connected in series with the live wire before the current enter the
device. to protect the electric device by cut off the current when there is a current flow
more than a certain current flow.

13
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PROBLEMS

Al Jiwyle 2 B3I dlde!

P-1 am electric circuit containing a lamp (L), Voltmeter and Ammeter. If 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
I- R=Y =PR== -60
I 0.5

2-P =1 XV = P =05x3

P = 1.5 Watt

P-2 Two resistances (180 2 and 90 Q) are connected to each other in parallel.
The set is connected to a source with a potential differ ence (36 V). Calculate:

a)The current which flows in each resistance

b)The consumed power in each resistance by two different methods

- Compare between the two quantities of consumed power in each resistamce.

What can you conclude?

- rR=Y = =L
I R

L= = L =2 =-02A
R, 180

L=2 = =2 -04A
R, 90

2_ Pl = Il X Vl = O.2X 36= 7-2 Watt
PZ = 12 X VZ = O.4X 36=14.4 Watt

P=12xR;~ (0.2)2 x 180=7.2 W
P,=L,*> x R, = (0.4)? x 90 = 14.4 W

To compare between two value of power:

14
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P-3 A lamp has the following properties (24 W), (21 V). Calculate in (kW-h) the
consumed energy during a time period of (10 hours)

P=24W = —=—  =0.024 kw

1000 1000 e dawilly Ly € I Lalgh Joa
E =Pt = E=0.024 x 10 =0.24kw.h

P4 An electric boiler consumes power of (2kW). It worked for (6 hours). What
is the cost of consumed emnergy if the price of 1 (kW h) is 100 Dinars?

"N\

005 O Coale 131 dSUgiune)l B8l 425 L (6 hour ) wilelu s 8uad Jid (2KW ) 808 cllgian 3byeS Ol
. (100 Dinar ) >Igll(KW- h ) ((dele. blggSI)

cost = P X t X unit price

cost=2xXx6x100 = 1200 Dinar

1//// 4
A\\\\
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ELECTRICITY AND MAGNETISM d.lolaligd il sesall
Activity -1: Explain an activity showing Oersted experiment?
gl doyas DLy Al
Tools: Magnetic needle fixed on tipped holder,

thick wire of 30 cm, Battery voltage 1.5V,

Wires and an electric key.
Steps:

1- Leave the magnetic needle free to direct along side the line of the magnetic field
of the earth @2l gl lisiall Jlomol! B3l gos don By> duwboliial Byl 176

2- Place the thick wire over the magnetic'needle so that it will be parallel to its axis.

By9ee) Llge 9% Cuntmy drunbolinall 51 398 Jardil cllud! Jazxs
3- Connect the ends of the thick wire to the poles of the battery and through an
electric key. :3UyeS)l Zlaedl g dylladl ghad o ehdl dasys

4- 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 off, the needle goes back to its original position.
Wi Lol llaadl Jgbo S (S3905 24593 Wyl yliaal 05 (09 duaeibo Uil 83391 LByl LasDlias (ool (o A ) il 35
«2ld! Lgadg J) 2925 81 O Ll g Uadil
5- 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.
Jsb e $3908 Byl Cdlymeil Ll asMiaws (yaill (pe Ayl zlidall Bhisy Sueiaidl dudad uSay wlldg yidl oloeil uSas
SV Al uSlas ap g U9 el
The deviation of the compass needle indicates to its effectiveness for a magnetic
force as it is a magnetic field. Also, its return to its original position when the
electricity is off shows that the electric current generated this magnetic field.
Lis Gl gaidg J) @295 OF WS qubolise Jlome (§ L3579 Copuar) dsiboliio B3 p3a0 3l (e oy Y SBlyil o
b liio Jlmo W 5Ll 1o OF (e Jou HLd! g lais!
Conclusfomn: The electric current flow in a conducting wire generates a magnetic
field around it. (This is what Oersted concluded).

(ieyg) sl Lo 1dg) Lo ligo Yiomo g W gy Jao g hluw 3 3381 Sl bl BT : syl

1
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Q: What is the purpose of using thick wire in the Oersted experiment?

This is to obtain a high current flowing in the wire, and as a result we will obtain a
large magnetic field that leads to the deflection of the magnetic needle.

Byl Iyl ) @.}53_;345&9.«3]9\.«# Jdlme Ao ez N Aoy wllad! § Sy Jle HlS Je Jguamll clidg
Ao gl (§ drwboliall

Q: What is Oersted concluded? € iyl Zliideal 92 Lo
The electric current flow in a conducting wire generates a magnetic field around it.
(guboliae Jlme dlg> W s (0 Hlad! (35Sl HLA!
Activity -2: Planning the magnetic field for a direct electric current flow
in a straight wire?
Tools: Carton, some small magnetic compasses, 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.

43 e8I B RII o g pgi 03 (a9 Bl IS (e el yadg di93,SUI Ciaiin (3 LS .
eSprinkle 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
.We notice that the iron powder is formed in the form of circles with the center of
the wire.

1s30 A colylts Aygll e iy chaad! (§ 3U5eSI 5! Dl &5 501 85101 339 Wl J g2 ol Bl i3
Ll W3S e il9a JSia CuliyS dudisedl B3l O
eRepeat the above steps by putting the compass on the carton instead of the iron
powder. They form a circle, its center is the wire.

RO I | l.h_}s).n 83ls 03.&."&9 IYNES] BG9omume 00’3’..\.) 2\333)5” e EU.,ag.aJl P9 dBLudl C)l}hﬁdb‘,s

Conclusiomn: the iron fillings is arranged in a center circle .The center will be the
wire and in perpendicular to the wire. These circles represent the magnetic field
lines around the wire as a result of an electric current flow in the wire.

bglas Jiad Slgull 0dag dule (S3908 (Sgiums 9 Eluud! B3S 50 S padl Buorin 45193 JSii IS dadond! By O] ¢ geiddund
wlladl (§ (3548 55 Dlanas! 58 15ullg el Jgo gurbolickall Jlarol!
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Q: What is the shape of the magnetic field gemerated around a wire
carrying an electric current? GLxeS IS 4d yar s Jo> W giall uuaboliidl Jlomall JSCi Lo

center circle .The center will be the wire.

Q: What are the factors afffecting the magnetic field created around a
straight wire through which a continuous electric current flow?

§ ot 3U48 LS 4d Oluchy i @l Jgo (ool gudoliiall Jlomadl e 835001 Jalgal Lo
1.The magnetic field increases with the increase in the electric current flow in the

wire. el (3 Oluiall 3U5eSI LI e B35 (guiblisell Jlxall jlide 3153

2.The magnetic field increases as it is approached to the wire and decreases as it
is taken away from the wire.  Gussl W ojlaie Jisg el o QYL quablisall dlxall e 153

3.The direction of the magnetic field depends on the direction of the direct electric
current in the straight wire.

+ sl ALl (3 Ol pataall 30yeSI et ol e datny (udoliiall Jleall ol
Q: How do we determine the direction of the magnetic field around a wire
carrying a constant electric curremt?

§ patas (3048 5 4 Ly it s Jg> s liall Jlorall olaxil suiond LS
We apply the right-hand principle as follows: Hold the wire with the right hand so

that the thumb points to the direction of the electric current, while the direction of
the other fingers bending will be toward the magnetic field.

Ul 48 ol 050 Lakey 356531 5l ol ] plasdl e Coromr cyasd) LIl ) e JWIE (! SN BB 3adas
- b liall Jmall ol

Q: What is the direction of the electric field around straight wire whemn:
(1) The current out of the paper. (2) The current in the paper.

Aygll 3 Sl 2- . 88)9)1 e ylsyladl: -1 090 Ladkie eutiiune o Jg= 35S Jlmall ol Lo

1) The direction of the magnetic field is an anti-clockwise direction. ojlic olyss wSe)
(Al

2) The direction of the magnetic field will be clockwise direction. wlac ol slsil)
E ]

OO
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Activity 3: Planning a magnetic field for an electric direct current flow in

a circular ring?
Tools: carton, a number of magnetic compasses,

a ring of thick wire (insulated), electric key,

battery with a proper voltage (dry) and iron powder.

Steps:

e Fix the circular thick wire in the carton and connect the electrical circuit which
consists of a ring connected in series with a battery.

dyllad! mo 1ol e &0, B3I a9 (Ssiall zg) (§ (Syslall Lkl M) s
e 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.

ool (§ Lol Loy A&l by cye dalises gBlge (3 Mo sl (ans i 3 llad] (3 055 i y5ms 330 5Lal) e
Mo gl Aol liadl Y1

e Repeat the activity by using iron powder and watch its arrangement.
Laasd 3 225N g el Bl Jloiols oLl dyend

Conclusfomn: 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 (egg shape) and this
will be more condensed inside the ring and it will be perpendicular to the plane of
the ring.
Lgaan byhs 058 dolge dal> § peall JLyeSI Ll Glad! e Babll qublsadl Jlxadl byhs S of gt
Al Sgtun e didgas 0985 dall 31y 0335 Lo yas JSadl
Q: What is the shape of magnetic line produced around direct curremt
flowed in a ring conducting? U gedala 8 Cloy paionn (S0 oS ! wbalinad) Jlaall J3 L
¢
The lines will be elliptic in shape (egg shape) and this will be more condensed inside
the ring and it will be perpendicular to the plane of the ring.
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Q: What is the shape of the magnetic field of a continuous electric curremt
flowing in a spiral cofl? ¢ O lae cale b iy s (G eS L uadaliaall Jlaa) 0S5 L
The shape of the magnetic field inside a coil (spiral) is a set of parallel lines. Outside
the coil, the lines would be closed, (the lines will be elliptic in shape (egg shape)).

e l) ke Lashaa )5S Calall 7 s Ll ecalall Jals 4 ) sie dasiivee b ghad JS5 e (3l nbaliaall Juaall b glad () S
(s il g0 IS4

Q: How can determine the direction of the magnetic field around the cofl?
€l 5S4 Ly Gl bl Jlaall ol 08y (A
We apply 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 (this will point towards the north pole).

Calall U3 quabolisadl Jloxall boglas- olaxil ) plesY) ndud 3UseSIl slall sl Jied gubio¥) () (el aSU1 Buss adany
(Jletdl dadhl ) ado 1)

Q: Compare between the lines of magnetic field inside the coil and outside
it im regard to the direction and quamntity?

§olilg Hludadl Cus oo dmyli-g Caladl J3-la wbl.b’;d| Jlxadl bglas o )3

-Outside coil heading from the north to the south. Inside coil heading from the
south to the north. Jletdl JI gl o 09838 alsds Lol gizdl ) Jladl o 0555 kel 7yl

-Inside magnet greater than outside magnet. 4= ;e 48US 581 155 Calell Js-ls
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Q: Compare between the lines of magnetic field around a magnetic bar
and around cofl in which a direct electric current flow?

¢ ot 3bygS HLS 48 by Cike J929 Al Bl Jg> ublisall Jlxall boglas (o )8

Magnetic bar Cofl

1- Made of steel. 395801 ¢ye sy 1-Made of iron golaall wusel ¢pe @iaay

2- Its poles do not reverse. 2- Its poles reverse with the current direction.

3- The magnitude is constant 3-1Its magnitude is variable with magnitude of

b oylue the current flowed. DLl ity 0yldde sy

Q: The magnetic field cam produce around moving clectric charge.
Explain that with example?

Ules &3 zeny § ASjomi Ab,gS died Jg> (uabline Jms Wana Of Sy Jo

It would also possible for a magnetic field to be generated around a moving charge
as an electron around the nucleus of the atom.

BN (3 8lgil Jg= 9 AP d8)x8 Ayt At Jog> (sl Jloms Wiy OF Sy

Q: Define Electromagnet? GUyeS)l b lisall Coye
electromagnet: is a temporary magnet which will disappear when the electric
current flow disappears in the coil. Sl (3 ladell GUeSIOLN 193 Jo30 B30 (uabline g2
Q: What s the Electromagnet consfsting of? bl uboliall LSy o0

It consists of a wrought iron core (straight leg or U-shaped) with an insulated
conductive wire wrapped around it, and the two ends of the wire are connected to
an electrical current source.

QLS kel Hae
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Q: What does the magnitude of the magnetic field of an electromagnet
depend on? QLS Gubolial) (gupboliall Jmall Jle daay 13lo e

1- The number of coils turns per length
2- The type of core material
3- The amount of electrical current flowing through the coil
alodl 8 luiall 3LyeSI bl Jlaae =Y Cdall 8ole g5 =Y Jghall odgd Calall il sus -

Q: What fs the direction of winding of the wire in a U-shaped
electromagnet? And why? Talaly § K& 3yl uablinall § el (&) ool 04 LS U
It is in opposite directions to have two magnetic poles, one north and the other
south. G 539 Jlad ladasT b lize gadad e Jgsaml] gruSlaie (sl § 0sS

Q: Explain how electromagnets worlk? SLreSIl publiaall Jos s zudg

When the electrical circuit is closed, what is called an electromagnet is generated,
and when the electrical circuit is opened, the magnetic field in the piece of wrought
iron quickly disappears.

dakad 3 uabliaall Jlrell ($3) d8bygS)l 8511 Zud Wiy (LgS)l Luiboliaall (ouw Lo Wgiy A8, gSII 8511 3ME] s
A E9laall dousdl

Q: What is the use of Electromagnet? LS usbolisall o dukanll 35La1 Lo
1- The electric Bell. PLERVINIPERETN|
2- The Telephone. aill)
3- Electromagnet Relay. LSl Jx
4- to lift pieces of steel or scrap metal. 32 )y il Sl 28 ) 3

What is Electric Bell? And what consists of? Sl laa s b 5eSI oall e

The Electric Bell: This is a well-known device for alarming. An electromagnet is

used in operating the electric bell.

Mo deadild jlg= 92 :@wuﬂ);ﬁ”
which consists of: AU b lisall dlas
1.An electromagnet in a (U) shape. tetlyseall posaell SlhgSasle sy

2.Container made of soft iron

U By (3LeS puablide-1

G970 Ylows-3 dododl e dladl>-2
3.Axial nail 4. Hammer 5. Metal Gong Qore us8U-5 dylae-q
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Explain the work principle of electric bell?

When the bell is connected to electric circuit containing battery and
a key, when the key is on, the electromagnet will attract the piece of

soft iron then the hammer will move towards the metal gong making
a sound. By then the electric circuit is “off” (the key is open). As a

consequence, the iron bar will lose its magnetism. So, the magnet

will lose its magnetism and piece of soft iron will move away and a
gap will appear between the iron bar and the magnet, then the
sound will stop. This procedure will be repeated with an electric
current flow in the electric bell.

i) 28 Ul (35S Latie ey %y e (s sind AlineS 8 usall dasi o Ledie
Losic 5 pem youm Lan (inmall ol 5 i plaall & 5 o5 ayaal il 56l ualabiseall e
a5 aal) dakal 22055 5 dflaline Gulalinall 284 (> i -Uidall) MA88 gia" Al e S 5 ylall ) 5SS
ol (B (AL eSS (385 xa o) 2 1l S s O geall (B Gulalinall g sas) o B 5l

(s
The Telephone: This is a wire communication method from a distance which is

used to transmit and receive sound waves between two people or more, usually
used in house.

O Gt Gn A peall Gl gall Jliad 5 Jle)Y 233008 aay (e AL Jleatl A5 i)
.JoLal 8 Bale padiud g

Q: What are the telephone Comsists of? ¢ <l <l Sa L
1- receiver: It is a device that converts sound energy into electrical energy.

2- Speaker: It is a device that converts electrical energy into sound energy

similar to the voice of the speaker in a receiver.

A450ygS 8l ) dgsall dBlall hs=is pody jlgz (£ 1 gsall dladY -

3 (%) Sigual dglie Aigao Bl ) AdbyeSI BUall gty ok Hlgz (o ¢ dclesd -Y
A3
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Q: Explain the principle work of Telephone?

By speaking into a receiver, the amount of current in the electric circuit will change
according to the pulses of pressure and shrinking in a similar way to the frequency
of the caller’'s voice (the same frequency). These kinds of frequencies are
transmitted through the cables and the other person’s receiver. This will pass
through the electromagnet which attract a thin disc made of soft iron which
generate a frequency. This will generate sound waves in the air, similar to the sound
of the caller

Jimy HLally nall 138 5 JAIAE 5 Jae Ll (e il Juiy Al oS0 5 y50al) 8 SLal) Hlaie yady 30a8Y olel HlSH) e
e L o) 92 ol A L 5eSl) daliaall jie ey (g3 5 20 i) Gaiiy AY) Cailgd) delan ) DY DA
Al @ pal Al ol sgdl (18 A ga il 5o 12l 50 2N & laal) yyaal)

What is Electromagnet Relay? What are its uses?
fai¥ Lol L5 L jeSH Jaall L
Electromagnet Relay: This is a magnetic key used as a controlling means of

switching (on) and (off) in an electric circuit.
Al S 3 yils i g (3Oe) (o8 pSaill BalS Jasiony raidiline i e 3 jle 8 1Al gl Ja sl
it’s used:

1- In a car, 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.

2- Itis also used at the electronic circuits in order to switch (on) and (off)
automatically.

Cllb.n Bylo] odie piue HL3 dlawlgy Sl Ll B3l Jusid ‘3 ‘oizﬁb d=sadl Jors 8l ‘3 -\
Byl Juais

(W13 8y511 (5le g pial)dis g ASIYI 519l S-Y

* The electric current flow in any wire will generate a magnetic field

around it.
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Activity -4: Generating electricity by using a magnetic field?
Tools: Permanent magnet (U) shaped, galvanometer, insulated conductive wire.

steps:

1- 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. The galvanometer
pointer would not move because there is no change in the magnetic field.

2-Move the wire in a vertically to the lines of the magnetic field (up and down).
We see that the pointer of the galvanometer moves in two opposite directions
around the side of (zero) in the galvanometer. This is due to a change in the

magnetic field.
3-When the conductor stops moving, the pointer does not move. q ‘.
I.

comclude: The instant electric current which is generated in the

wire inspite of the non-existence of a battery in its electric current, is called the
Induced Current, as it has been created as a result of magnetic field.

J9sae Juoge el -Y jyﬁstb.S-Y U.O > Siw L“’oﬁb b liae-1 ¢ c.»\p‘}l\

.

1Ol olas]l
153 b litall Jloall b gl (6190 0Ll ellad) 2y g cngslalSl (3 @l (3, Jua -
OnaSlase (a3l Ao glalSdl g C8lyl Lasdl Jlxall bglas- (e ($ogac olxil ey - ¥
- b laa)l Jlma)l § s Ugpa> ot Aro il Jauo (il e
& Ayl S92 pae o 0yll e el § gty U1 (Jaslll) 31 3b,eS1 Ll o) ¢ bl
g bl Jlaradl s oo Lad LS Y Cammall HLaL Lo 45056801 4351

Q: How is induced current generated im a closed circuit?

The induced current is generated in the electrical circuit which is closed when the
wire crosses the magnetic field. (When there is a change in the number of lines of
magnetic force in unit time).

10
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*Induced current will not be created when we keep moving the wire in a
parallel way to the lines of the magnetic fields.

Activity=-5: Induced emf

Tools: magnet bar, cylindrical coil, galvanometer

Steps:

e Connect both ends of the coil to the two ends of the galvanometer.

* Move the magnet by making it closer to the coil parallel to the coil length. We
see the movement of the pointer of the galvanometer which indicates to the
current flow.

A \\\\\

e Fix the magnet beside the coil and observe it. Observe that the pointer of the
galvanometer is fixed at zero. This indicates that no induced electric current has
been generated.

¢ 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.

conclude: 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.

dzsal) A8y e Aokl A S oG e Sl
e Al ¥ ) sl Cale -Y dpdaling Gl =) ;< 5oyl
e IS 8yl Call) 85k day yi - Vil

a3 yiva gHlAISH 555 ol yail Jas DU g Calall sl 8130 ey alall (g Ay iy Gulalinall ol jai -
A Gl Sl bl )

DAl gt ey jhiall die e ST ple ) Ea) Ba3) caldl) e Al Gudalinall s -Y

((Hisa

s

o

»

Al Slas olaily yiae silalSl piga ol jail Jaad Calall (e alasly Avvdalinall (Glad) cansi - € ’

.Y ”
Lisse Calall gl Gupdalizall @l yay Loaie Uiy dliall 400 5eSU 5 lall 8 Caimall il () - Lty
oat Jgnas aial Lagia (g el pay o1 13) Cainall Ll Wiy Y Lty o) Jlaall o glad 3y
- erhlinal Jaal) b glas
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Definition of induced electric current?

induced electric current: It is the instantaneous current that is generated in a wire

as a result of the Cutting the magnetic field lines lines even though there is no
battery in the circuit.

s Suu.kw\ d@\h#éﬂ@é&uéﬂytgﬂ\ Y ol sa msgstmﬁs oual
B0 33 ey 25 g pae (ga

Definition of electromagnetic inductions It is a phenomenon that generates an

induced voltage through an electrical conductor located in a changing magnetic
field, or through a relative movement between the conductor and the magnetic
field that causes a change in that field.

Ge sl e puhaling Jlae b aly SleS Jease e aline Aplal 8 algi s jalla b ¢ puusbilite g 4l Cal) e
Jaad) dlly 3 s L sy ndalizal) Jlaall 5 s gall ¢ 40 4S a5k

Q: State some applications of Induced Electromagnetism?
Sintunall dpndaling g 5ol Ciliglal g SO

1- Electric Generator of alternative current. < stiiall il Al 5a
2- The simple generator for direct current. il jLill Al g

the Electric Generator of alternative current: This is device which converts the
mechanical or dynamic energy to electric energy with magnetic field availability.

Al ) (ASLa)) AsilSaal) A8l Jysat (e Jary e oo tegliial) JLall Al gl Al gal)
oathaling Jlae 2 ga g 3300 )<

Q: What fis comsists of Electric Generator of alternative current?
1- A coil of conducted wire, insulated and wrapped-around an iron core.
2- Two insulated metal rings.  3- Two'carbon brushes.
3- A permanent magnet or electromagnetin a (U) shape.
- E9laall sl e LB Jg> gl Jgiae Juoge s (o e -)
NG 2 agaan (gime (il <Y
W . - (©lozxd) g8l e Olilyd ¥

o (j U Gy S 3b54S puadolige 91 (51 Luadolie -¢
i / A ; : -
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*The basis of the operation of an electric generator is the principle of
electromagnetic induction. (b lisng gl Gl i 50 Wgall Jas bl

Q: What happens during the rotation of the coil between the magnetic
poles? bl (a8 ¢y Cdell Olygs dis iy 13Le

Q: How does an electric generator work? sl Jos a8

during the rotation of the coil inside the magnetic field in a regular way, it crosses :
the magnetic force lines causing changes in the magnetic force lines. This will Ny
generate an induced electromotive force (induced emf) leading to an induced Ny
alternating electric current flow in the core of coil. This will be transferred across the ‘
two metal rings and the brushes which are touching them to the external electric

circuit. It is called an alternating current.

A \\\\\

emf dlizee 450,48 dadl5 893 W 916 drunbolisel Bgall bghas bl platie gquiblias Jlrall J3-1s Calodl 0lygs dis
I leg) Opaadall 5Lyl eaddmall gudlosll pe Jai bledl cale (3 gliie Sz (30,45 )15 Oluasd] duuns
o9l HLAL ey Lyl 4L ,gSI1 8,511

Q: Two carbon brushes made of carbon. Explain that?
O8Il e (Dleall) Ol yall piual 13k
Because the resistance of carbon decrease with increase of the temperature.
O3S (e Dlaaidll ghia Juady GlIN 5 ) jall da jy ala ) LS Sl Sl HLal Letia gl J85 (550 SN 80le oY
Q: What is comsists of the simple generator for direct curremt?
sl Ll Al ge il S0 L
1- A coil of conducted wire, insulated and wrapped around an iron core.
2- the commutator. -~ 3- Two carbon brushes.

4- A permanent magnet or electromagnet in a (U) shape.
C(Slead ) G & e S AT Jaball -Y e slaalh aaall e QB s cagile J 5 jaa Jaa e Al (e cala -
U s S (il Gulaline - £

Q: What is a commutator and what fs the benefit of using it in a simple
direct current generator? sabeall JLill Jaseal) Al gal) (B Allarial (3o BALEN Lag Jasal) 52 L

s

It’s about the two halves of the metal ring is electrically isolated from each other,
and they join the two ends of the core coil, it gives a one-way current, which is called
direct current.

)M\)Qﬂ\w&hbehﬁb)@@ﬁ\;ﬂ\&@)ﬁwﬂ@JMw@b)éugﬂjﬂ@m&@.mucﬁ)hs
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*In the direct current generators (in everyday life)

°A set of coils are used, not only one.

Mgh\ngjﬁw‘wasw&&u‘éﬁ

°The magnets rotate and the coil remains fixed. <.t il s ki

Q: Compare Electric Generator of altermative curremt amd a simple

generator for direct current?

aiasal) Ll Al g g cagliiall Ll Al e o o )8

simple generator for alternative current

Electric Generator of direct current

1) It generates a current of varying
magnitude and direction (alternating
current)

aNANEE
IRYARY

(9lite HL3) olxilg Hlaal (§ picie HLS W g

It generates a current that is variable
in magnitude and constant in
direction (direct current).

-
* | Half-wave rectification

JANVARA

S8)eleidl (§ ol Hladall § asie )l g
(_)Aium

2)The two ends of its coil are connected
to two halves of a ring called the
commutator.

He connects the two ends of his coil
with Two insulated metal rings.

Electric motors: This is a machine which converts electrical energy to mechanical

energy with the existence of a magnetic field

(o lie Jloxe 39293 4S80 Blb Y] 45L,gSI1 BBUall Jgon Slgr 98 1 3Lyl Lymal

Q: What fs the working principle of an electric motor?

Hyzall Jos o Lo

The function of the electric motor depends on the principle of the magnetic force
in the wire in which the direct electric current flows.

3LyeSl Ll 48 33uy (I el (3 dpudoliaall 58l Tane (e (3L yeSU! ymeall Al g datas

14
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Q: What are the components of a direct current electric motor?

*The core of the motor. This is made of a coil of isolated copper wire contained a
piece of iron.

e A permanent strong magnet where the coil is placed between its two poles.

eCommutator: This is the two halves of a metal ring isolated electrically and they
are connected to the ends of the wire of the rotated core coil.

*Two brushes of carbon touching the two halves of the exchanger and they
connected to the two poles of electric direct current.

¢ innal) Ll ey ) 5 5eSU @ jadll b e o L
( gotaall sl ¢y dadad Lo Alsls Sg dgine (gilos el (3o Cile (35 )lis) Hymmall 8153 .1
- dadad o Calell aub gy (S99 (0310 ubolike Y
(3191 ke o (g 99 19l cike s 35k OMaig logaaans o2 (il giae dddan Al ai (e B)ls )bV
odaadl 3b5eSd Ll Jouae gl Olibate Jabeed! uas Olual 09981 (e Ol - €

Q: State some electric devices depend on Electric motor?
ALyl ol Lgd Jamiw (21 85421 dae

1- The electric vacuum cleaner. 2- electric drill.  3- mixers. 4- fans.

A \\\\\

Ll Sl Aa g pall 35S DA (35S Cliall (Al oS Al
Q: What the purpose of the Exchanger exists in Electric motor?
SlseSl djadl b Jaall Jee L

To opposite the poles of the electric current and provide the motor with the direct
current to make the coil continue rotating in one direction.

ol & yaall 3153 Gl 50 Ay ) i) e Jadlay aa) golaily aaniliis @l jaall 35l o gliiall Ll dpdad e e Jauall Jary
Al

of electromagnetism.

s

”
*MRI (magnetic resonance imaging) is one of the important applications E
”

Agaglolise g 3¢S dagall ilizgdattl us (MRI) pulolitiall ¢8 Jb posattl day
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Q-1 Choose the correct statement for the following:

1)Induced electromotive force (emf) is generated as a result of changing in:
a)Electric field.

b)Magnetic field.

c¢)Electric potential difference.

d)Mechanical force.

S (e 5B ((emf ) il 4l ,eSU) Axdlall 5 5l -

S8 880 d - JyeS dgadl By - (suolinall Jloall - (3byeSI Jlnal! -3

2)The induced electric current in a wire coil circuit increases if:
a)The magnet is moved slowly inside the coil.

b)The magnet is moved faster inside the coil.

c)The magnet 1s fixed in the coil.

d)The coil is pulled slowly away from the magnet.

:\Sjéluqs.a'&)i\d‘;ﬂfm“ Cainal) il Hlaga oy -
. oablizal e ey eday calall s od Jcalall A BSLu udalizall ¢ &6 -C

3)An alternating current generator can be transferred to a direct current generator. This
is can be done by lifting the two slippery rings away and connecting the two ends of the
coil to the:

a)Exchanger.

b)Electric lamp.

¢)Thick wire.

d)Voltmeter .

Do lall ok by s aie YN adls ad  ellds el LAl A ge ) o sbiall LAl Cale s sa oSy -
Coneklg o d e @l ¢ SL S plas b e -

16

Gl Jeanslo : B3l Sluts!



PHYSICS 3: CHAPTER 6 @ Ul aoyle 2 B3Gwadl Sluts!

4)The electric generator convert the mechanical energy to:

a)Chemical energy.

. - dills ) Al 6] ‘ gl -
b)Electric energy. b A ) Al A8l J sy (Sl S Al all
c)Magnetic energy. ABgup -d  deblie ¢ L AdlsS-b L AtheS-a
d)Light energy.

5)Electric motor converts the electric energy to:

~
S
a)Mechanical energy. =
N

b)Chemical energy. a oAl ) AleSh A o sas e (b Sl @ adl) Jans -
c)Magnetic energy. Adfipa-d bl e AieS - L ASHSw -3
d)Light energy.

6)Which one of the following do not increase the electromagnetic force for the coil:
a)Entering a copper bar inside the coil space.

b)Entering an iron bar inside the coil space.

c¢)Increase the number of wrapping in the coils per length unit.

d)Increasing the amount of current flow in the coil.

s bl il 5eSU Guslalinall 568 2 35 Y A0 Jal el (gl -
alall Caga Jaba pas Bl JWAa) -p call) Caga JA0y (st Bl JWKa)-3

Cala) & sl Ll lsie 3305 -d Jishall saa gl Caldll el sae 3045 —¢

7)Insulated conducted wire is wrapped around soft 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.

b)One end of the nail will be a north pole and the other a south pole.

¢)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.

Ol el pa T uslio lgindal g8 & flan Sl §5b Jas 9 & dhas ko (10 s Jg> Jgima oo g ellw da) -
a Wl odg) doveall pé 4T

A3 48 Lolin 05 £ ghaall ol 5 asse )2

ogir Wad 335 Wes oldad e jwwsdl G5k a1 )b

g Laomall (3 beuboliaall Jlove Jouuoll g )

S ) B (0 At 578 ey Soeal) gunblisiall Jlonall Jgp )d
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8)The moving electric charges generate: C g AS priall AL g8l Cbioedd) -
a)An electric field only. - dadd guabliie e - b . Jadd JLgS Jlxe -a
b)A magnetic field only. ) - gublide Jlre 3;39 %S Jbxe ¢
c)An electric and a magnetic field.

Q -2 In which way does the electromagnet difffer from a permanent magnet?

€ 1 Gubolizall e (30,6801 uaboliiall g o2

permanent magnet Electromagnet

1- Made of steel. edll (0 piuas 1-Made of iron g9ladl sl o ginay

2- Its poles do not reverse. 2-1ts poles reverse with the current direction.

3- The magnitude is constant 3- Its magnitude is variable with magnitude of

.36 oy)aie the current flowed. DLl i o)l die pis

Q-3 In the nearby diagram, a magnetic bar is moving inside the
coil space?

a. Why does the electric current flow 1n the milli-ammeter which 1s

connected between the two ends of the coil?

b. What is the source of the electric energy generated in the circuit?

a) Generating an induced current in the closed circuit is due to an induced
potential difference generated at the two ends of a conductor called induced
electromotive force (induced emf). This is measured in volts.

b) The source of the induced electromotive between two points of circle as
result of external work to overcome the stomach force for magnetic motion.

Caloll (8 gl 31 dpanibolise Blus 2 s ylomall JSaJ1 (31 Y

¢ caledl 3k o bgpsell finel e dodl ez 3 3LieS 6 ol o o - 3
G851 (3 5 giall 450 ,S)1 B Jua0 Lo -b

e gall ol dBb SN 8 Il Cale) (pd o (e Bl 430 S dadls 893 W g5 Cuwo -a

 ablisall 38 ) W8 prall 598l e itl) 25 it ] e d30 e80! 8 S1 (3 8 sral 430,801 @5Uall yluma-b
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Q-4 Draw a diagram illustrating the lines of the magnetic force for a magnetic field
produced by electric direct current flow in:

1. A straight conductor wire.

2.A ring conductor wire.

3.A wire coil 1n a spiral shape .

L@ satuns QLS U Gl e @6 b lide Jlee (3 drubliaall $9all bglas § o g Ha o] 160

Sl O e e Cale -V Ao 9o dal> -Y s Jsol 9o s -)

oS S g s A

A wire coil in a spiral shape A ring conductor wire A straight conductor wires.

Q-5 Explain (with giving reasons) in which of the following two cases a straight conducting
wire with an electric current flow will be affected by a magnetic force when placed inside
a regular magnetic field:

1.The length of wire perpendicular to the magnetic field lines.

2.The length of wire parallel to the magnetic field lines.

Lo liie 8983 (30545 S 4ud Ol euins (o 9 s 31 s il (g (ST 3 sl S5 00 g 1 0w
§ phate gublian dlxe Jo-1s dap g dis

(1) it is affected by magnetic force when it is putting perpendicular inside regular
magnetic field (Due to a change in the magnetic field lines).

(2) Do not affect with any magnetic force. (the reason is not any deformation in
the magnetic field).

Aadla 348 o g wlalinal) Jlaall Jashad a0 sy alitie oonhaline Jlae JA1s L2 gac 4 g vie dpuglaline 568 iy -1
(*:m

emhalinal Jlaall 8o g ) jad Juany Y o) Apunhlina 5 8 gl el 3l Y -2
Q-6 The magnetic field of a coil with electric direct current increases
when a piece of iron is placed inside it. Give your reasomns.
Selld Jle ddga A o dadad um g die i Sl S L 4 Gl calal izl el ala
Because the magnetic flux increases through the iron.
Saal) dadd DA ohiliiall Gaull) A3US 3al 3 el
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Q-7 What are the basic components off:

a) An electric generator. b) An electric motor.
P PV REOON [ QU WL PO PR - W T L O AR
electric generator
1- A coil of conducted wire, insulated and wrapped around an iron core.
2-Two insulated metal rings or exchanger.
3-Two carbon brushes.
4-- A permanent magnet or electromagnet in a (U) shape.
electric motor

1- The core of the motor: This is made of a coil of isolated copper wire
contained a piece of iron.

2- A permanent strong magnet where the coil is placed between its two poles.

3- Exchanger: This is the two halves of a metal ring isolated electrically and
they are connected to the ends of the wire of the rotated core coil.

4- Two brushes of carbon touching the two halves of the exchanger and they
connected to the two poles of electric direct current.

Q-8 What are the principles of the functioning of each of the following:
a) An electric motor. b) Am electric generator.

c el Alsd) b LSl diadl - @ Ge IS dee e lat A
g3l A age~goislosell
Q-9 What is the difference between the alternating current generator
and a direct current generator respect to:

a) The consisting parts. b) The output current from them.

s e el Ll Alge 5 coglitall Hlall Al (p G0 Lat 4
lagie JS ezl il - b Leie ally ) 61 ) -3

dgil A age~gacslosell
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CHAPTER 7: ELECTRIC TRANSFORMERdS s¢sall dfgsul
Activity: Generating induced current in a coil e (3 e 5 a5 blas

Tools: Coil in a hollow cylinder shape, A ring —shaped coil, electric lamp, a source
of alternative voltage, key and soft iron bar with a suitable length.

Steps: 3 ‘< 3 |
- Place a soft iron bar inside the cylindrical coil J =

- Connect the source of alternative voltage and the key in series between the two
ends of the cylindrical coil. (This circuit is called a primary coil circuit)

- Connect the electric lamp to the ring coil (called the secondary coil).

- Close the primary coil circuit (cylindrical coil). we see the lamp which is connected
to the secondary coil is glowing.

We conclude from this activity the following: An induced current generates
in the secondary coil as a result of variation in the magnetic field lines in the unit
time generated in the primary coil, which was caused by an alternative current flow
inside it.
Thie -0caglize ddalgh yuae -£ LS Tlnas YUSEN o Cile -Y .dd gve Bl glaud S0 Cike -V tilgoM iz
At Jagho & laall sl gye Bl -1
: Joall ks Yo
L Jogbo & dhae daus Blw (31 ghassdll Calall S5-I a -
o Gl Calall B Py 5 1 (pazd lglawdl Caledl @5l cas JIgd! Jo ztaally doglinall dudal gall puan das s -Y
(S Calally Calell U ($ud) Al el 36 y6S Zlaall Jas 5 =Y
P Calelly I gy all lisaal g LD JhtaM i) B Bl 3lis €

Chlall (3 Wgtall ol Buizy (b (gutlolisnall Jlaxall doglas i) A (S Calell (3 Cazea A5 W bt
» 4 o gltall Yl leadl dary (il (Jlazd

Electric transformers: It is a device which operates to rise or reduce the
alternative voltage (changing the amount of alternating voltage) and the current
decrease or increase.

U A olap of Sl JAD ganis- o dyglinall Acda) gl ad ) o Jony T (2 1330 4SIH A gnall
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Q: What is Electric transformer consisting of?  43b S & gl IS 0a

Two coils made from insulated copper wires wrapped around a closed core of soft
iron. & haall wisdl e (3lie (LB J g 25 ghke Ugine duuwlons SNl (10 cne ginane e o Al
Q: Explain principal work of Electric transformer?  Jsxall Jos bz 4
when an alternative current flows in the primary coil for the transformer, this will
generate a varied magnetic field inside the iron core. This field penetrates the second

and the primary coils. The electromotive produced and induced current flow in
secondary coil.

Caloll ae O a9 (Sadad! AN o pize ,éug\bhan Jlxe g A gonall Jutyd] Calall (§ gl 45 bl i
(S Calall § Cazme 45 Sl JWbg (S5 Calall (§ Atixe 3,30 g5 qndls 598 W 95 Lutan laa (5 93181

Q: What is the purpose of electric transformer? Jexl oo g2 4 b

to change the alternative voltage either by raising it to a higher value, or decreasing
it to a lower value. \gied ks ol \gad p dglizell 4.0 g2l puid)

Q: The electric transformer considers ome of the altermating current
devices. Explaim that? U3 z A .oobzall jall 8g2d ast 306 S goeall stim

Or: The electric transformer does mot work with the direct electric
current? T yotuall il Jo Jgoeall Jons Y

It does not work with the direct electric current because there is no an induced

field inside the iron core.

J5 gaabolinall Jlomall B3 Jgpas oS Coopant (S S Cilall § ms 15 W g2 6 yatsall Al (e JaniY 2
.J_Ma." ;.J.i"

Q: What happens when alternating electric current flow in primary cofl?

S Calall (§ glite S bl die St 13le

this will generate a varied magnetic field inside the iron core. This field penetrates
the second and the primary coils. this induced current flow in secondary coil.

B S (305 (ot Wi . 319 N cplall ool Wi (8 e bl ol J1o Gaaabolitn Voo o) gauo sl
S 9WI Calolt

Yrs77774
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Electrical transformer laws:

the electric power (P) is equels the result of multiplying voltage (V) with current (l)
and is measured by watt

P=IxV
The input power in the primary coil (P1) =11 x V1
The output power from the secondary coil (P2 )=12 x V2
(assuming that the transformer is ideal) Then we can apply this equation:
P1=P2 lazs 4Ll Y gonall (3
I1 XVy =1, XVy (3l dgall 965 Lauis)

:2_ N N _4Lh V2_5h 3 4 oS5 Lok
T TR N T E T (AU 0 )

Yrs77774

All transformers will have loos of power during their operation. The output power
will be less than the input power.

So, the efficiency of any transformer is measured by applying the following
relationship:

gboﬂe,:ﬂ:‘-ldﬁﬂloadﬂiq-}:‘dﬁﬂlaﬂiWswlés)&i&hb@may_,aﬂw
:ai)h.“oaal_,adwr-us

P2
- — 0,
n=or X 100%

V, N

vV, N;
The ratio is called the transfer ratio in the transformer, or the ratio of the turns
number.

Ll m@ﬁﬂﬂ\@&;ﬂ\@%m\ s
Piost= P1 - P2 : ‘EMQ (,-EH" i gaual) B jlwd

Q: during the transfer of electric power to far distances by long wires it
is transferred with high voltage and low current?

AV AAL Y

e )iy Jle dgz s @iy cdbsb Il dlal gy sauny Ollue J) 450,801 d8Uall S5 5l

so that the loss can be minimized. The loss occurs as a result of the high resistance
in the wires.. I & Al B glaall damis o @1 .39 dodl ) j3lsd! Jolas)
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the efficiency of transformer: the ratio between the output power to the input

power multiplying by (100%).

%100 29 mae Al 53180 1 A Jil 80801 (s Acsald] 2 A ool 5oliS

There are two kinds of transformers:

1- step-down transformer: (N1 >N2) (V1>V2)

Which are used in:

(1) Used in TV to supply high voltage to the electronic shooter of screen.
ASLA g IV calal) 8 Slalil) 8 aadias
(2) Also use this kind of transformer when they transmit electric power to the cities.

2- step-up-transformer: (N1 < N2) (V1<V2)

Which are used in:

(1) The input voltage of the houses. J el Azl 4.3 4all

(2) Electric welding.

(00 ) ploll gz

(3) The mobile phone transformers (chargers) J:bsall o=l

Q: What the different between step-down transformer and step-up-

transformer?

step-down 4.3l

step-up 4s8),J!

The turns number in the secondary coil (N2)
will be less than the turns number in the
primary coil (N1).

Gl Cialedl la) sue e J31 55511 Lgike @l sus -

The turns number in the secondary
coil (N2) will be greater than the turns
number in the primary coil (N1)
Ol sude opo STl Caladl Ola) sue ¢35 -)
Al gale

The output voltage from the secondary coil

(V2) will be less than the input voltage (V1)

in the primary coil.

A1 dadad 92l (pe JBI S5 Calal (yo iyl A gall -
Gl lgake JI

The output voltage from the

secondary coil (V2) will be greater

than the input voltage (V1) in the

primary coil.

L)l (o ST 53 Calall (po dayld) & gl -
Sl gake I asIl

The output current from the secondary coil

(12) will be greater than the input current

(11) in the primary coil.

leake J) J=-01 5Ll oo ST (55311 Lgiko po sl Ll -Y
LAV

The output current from the
secondary coil (12) will be less than
the input current (11) in the primary
coil
J=11 L R Jal Q:Syw‘ gale OR C)BJ\JL{JLH -y
Gl gaks J)

N2/ N1 is less than one
d>lg e J8I Jogoed! dd - €

N2 / N1 is greater than one
Al oy S| gl dad -£

Yrs77774
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Remember:

The step-up voltage transformer will be step down current and vice
versa, the step-down voltage transformer will be a step-up current

transformer. (sl aly 4,30 gal) Bl praomso yuSially Jful) yadls- 4,38 gal) @bl I J goeall 03950)
Q: What is the power loss in electric transSfOrmers: s esh Byt § 5 5 ks to

1. Loss as a result of wires resistance of the two coils: This loss will appear as heat
energy in the wires of two coils (primary and secondary) during the operation of the
transformer. onddall (3 Byl JS 5125 cnithel) Nf sl oy Aol Byt

2. Loss of Eddy Currents: This appears as heat energy in the iron core for the
transformer during its operation.  gglasll wasedl s (§ 8> S Helas Lalgll bl 8yl

Eddy Currents: The change in the magnetic field lines through the iron core which
generates induced currents inside the core.

I (gubliiall Jlamall gl (§ ol i) Capant dpdond] G J51 W95 Qina o145 (£ Al ol
! A8

Q: What is the reasomn of Eddy Currents generating inside iron core?
Tguaasdl 2l (3 dolgull Sl ) s> Cpan Lo

The reason is the change in the magnetic field lines through the iron core which
generates induced currents inside the core.

Setod! G s deubblizall (5 g8l bghas (3 Juolodl il Gy
Q: How can minimize Loss as a result of wires resistance of the two cofls?
Cnlall B s JAES Say LiteS
The wires of the two coils are made of material with less resistance (copper).
ol U3 Lgaa glie Bole e xSkl pnas
Q: How can minimize Loss as a result of eddy Currents generating fnside
irom core? Sl Call (§ dolgoll bl Jakis o Say S

The core of transformer 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 parallel to the
magnetic field.

Jlrall Silga Wlgiuny s LuuS dungiSag LWibyeS lwans e Agiany dad) il (o pBlane oo i)

Yrs77774
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Q: The core of transformer is made in the shape of plates of soft irom amd
they are insulated from each other. Explain that?

Soardl lpan oo dgiang 4aud) Laxdl mlass o LA iuay
To minimize Loss as a result of eddy Currents generating inside iron core.
Sl Al S delgll ohlad! il Jdasd

Example (1) : Electric transformer, its primary coil is connected to a source with
alternating voltage of (240 V). The electric system (load) which is connected to its
secondary coll operates on alternating voltage of (12V). if the turns number in the

primary coil is (500 turn), then:
Lhlgall Hrae pa (S lgale Jay) 200 5eS dlglas

1.What is the type of transformer leile ga lasnye Sl Sleally 240 V duslial)
ldl axe €5 12 V dgline Aidalsd e Jandn (gsill)
2.Calculate the turns number of the secondary coil. | _, £5 Loy 500 turm sy il

¢ gl Calddl Sl de aea)

1. The transformer is step down because the voltage of its secondary coil (V2
=12V) is less than the voltage of its primary coil (V1 =240V).

Vo a8V oY Addla 4 gaal)

2-

Vy N, 240 500
500x12

N, = = 25 turns

240

Example (2): If the input power for the primary coil of transformer is (220W) and the
loos of power is (11W), find the efficiency of the transformer.

calall (§ A1t 8 puall S8 3!

220 ) 3L S Vgonal Jluzdl
58l Plus,

PLoss = Pl - PZ e oﬁlﬂ?ﬁ| sstzs(.\vz

P, =220—11 =209 W

n =2 % 100%
Py

n =22 x100% =95 %

T 220

3
=
S

07708985381
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OQUESTHONSIOECEHARBERSSEVIEN

Q-1 Choose the correct statement for the following

1.The alternating current flows in the secondary coil of an electric transformer is an in-

duced current is generated by:

a. A changing electric field.

b. A changing magnetic field through the iron core.
¢. An iron core of the transformer.

d. Coil’s movement.

9 43L ¢S Vgonad (S Calall (§ pludall (o glizall Sl
b :dblug Wgh Cise 4s

5 s (5o it gunbolise oo (B siza JyeS Us (3
Gl 8y (d @gmeall i (5 (C sl

2. The ratio between the voltage of a secondary coil and the voltage of a primary coil in an

electric transformer does not depend on :

a. The ratio of the turns number in the two coils.
b. The resistance of wires in the two coils.

c. The output voltage from the primary coil.

d. The output voltage from the secondary coil.

Sz Calell Ada gby (S silal Calall Adalgb ety Aol
b: e detny) 4L ¢S A gnall (3

onlall Ml doglas (b oadell § Ol sue du (a
Gl Calall e damladl dddalgall (c

S5l Calall o domyladl ddalsall (d

3. If the turns number in a primary coil in an ideal transformer is 800 turn and the second-
ary coil of 200 turn and the current which flows in the secondary coil is 40 A, then the

current which flows in the primary coil is:

a.10A b.80A c.160A
N, I 200 I
—_— = —> —_— = —
N, I, 800 40
200 x 40 = 800I; —» 8000 = 8001,
_ 8000 —10A
17 800 ~

4. An electric transformer, the turns number of

Adlie Algaall A1) Caldl il sae IS 13

¢ (200turns) (gt Calall il axe 5 (800turns)
Dkl ol (40A) (gl Cald) i Gl Ll (IS
Sy Cald) s Ol

d.8000A

a secondary coil in is 300 turn and

the turns number of its primary coil is 6000 turn. If the alternating voltage around
its primary coil is 240V, then the output voltage from its secondary coil is:

a.l2V b.24V
N, V, 300 V,
—_—— P — = ——
N,V 6000 240

3xX240=60%xV, —» 760=60V

720
V2 :E:>V2 =12 volt

c.4800V

d.80V
Gl Lgale ldl dae A005eS Alsaa
Sy calall @l axe g (300turns)
Lhalgall) i< 138 (6000turns)
(240 volt) Aluy) lgile e dadaall
sl lgile (he Aalal Aalodll o ¢
TS
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5.An ideal electric transformer (its loss 1s neglected) has 600 turn in the primary coil and
the turns number in the secondary coil is 1800 turn and the input alternating power in its
primary coil 1s 720W with a voltage of 240V. Then its secondary coil current is:

a.lA b.3A

c.0.1A d.0.3A

PL=L XV, — % 720=1,%x240 — 5 [, =222=34 ledle il 220 (ddoge Lajil) Adie dsae

N, I 1800 3 8L —3x6
N, L, 600 I ’ 2T
18

L=—=1A4
27 18

240
leile @lie 222 (S5 (600turns) Sl

Al a8l i<y (1800turns) ssitill
Ahalghs (720watt) ) lgale & Al
sl Lgile L5 laza ofa . (240 volt)

D Gyl

6- The following diagram shows four types of electric transformer. According to the infor
mation which given under each Figure, show which one of them will be a step- up trans

former.

b

. B
V. ey
ke . s

N, - 20turns N, - 550 turms

N, - 1o turns N, « 250 turns

: axdl ) A gaa () 5S5 Lo sl o IS OS il 8 Blanall) il shacall i s | Al jeSH N ganal) (o 1530 ) (s (A1) JS

N1 e SN2 oY (B

Q-2: What is the differences between the step up transformer and the

step down transformer?

step-down d.x3Ll

step-up 4s8),J!

The turns number in the secondary coil (N2)
will be less than the turns number in the
primary coil (N1).

Gl calall ©la) sue oo 31 Pl Lgale oola) s -

The turns number in the secondary
coil (N2) will be greater than the turns
number in the primary coil (N1)
CAMoAsowjﬁigy&N;MAHCAMoAsayﬁ-\
Gl Lgale

The output voltage from the secondary: coil

(V2) will be less than the input voltage (V1)

in the primary coil.

A1 dadad 92l (pe JBI (S5 Calal (yo Ayl &l g1 -Y
Gl lgale I

The output voltage from the

secondary coil (V2) will be greater

than the input voltage (V1) in the

primary coil.

L)l (o ST 53 Calall (po Al A5l -¥
Sl Lgale I dls1ul

The output current from the secondary coil

(12) will be greater than the input current

(11) in the primary coil.

leike I JIadl kel oo ST 5531 gl ¢y gylsell Ll -V
RISV

The output current from the
secondary coil (12) will be less than
the input current (1) in the primary
coil
JS1 L e JB1 S Lgike ¢ye sl Ll Y
Gl eals )

N2/ N1 is less than one
dA>lg e J8I Jogoed! dd - €

N2 / N1 is greater than one
a9 cpo S gl daud -¢

07708985381
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Q-3: What is the basic function of the electric transformer?
Rl oSl Al paall Jae i 5a Le
Its Induction Mutual between two coils. Crlall ( Jaliiall sl

Q-4: Explain how the electric transformer operates to a change the
voltage? Bkl ll e 3 lo Gl oSl Al paal (Jand (S maias

By changing the number of turns in the secondary coil, the voltage increases if the
number of turns increases and decreases when the number of turns decreases.

Ol sue cdd WS Jaig wlall sae wala)l 131 o133 &l gall O Cum S 93l Caladl la) sue iy

Q-5: Where can the electric transformers be used? 1. Step up 2. Step
down 819 dadly)l d50,eSI Ugmmall Jomind ¥ rall ST (3

Step-up-transformer: Which are used in:
(1) Used in TV to supply high voltage to the electronic shooter of screen.

(2) Also use this kind of transformer when they transmit electric power to the
cities.

Step-down transformer: Which are used in:
(1) The input voltage of the houses.
(2) Electric welding.

(3) The mobile phone transformers (chargers)
el AL 5 A8 J )l Y saa g -2 ASLEN 3y IV CRAED 5 S -] 8 s rad) ) A sadl)
il sall lial -3 (0 sl )alall S =2, gaald AL2T2 ALY o sho By -1 18 Jeinsi Aumilal) A gaal)
Q-6: Explain the economical advantage of transforming electrical power
to far distances with a high voltage and low current?
¢ ol s ity Aulle Adal shs Basmy cliln ) Al oS 5 50 U8 (e Gpnla®BY) 3004 uaia g
To minimize Loss as a result of wires resistance of the two coils.

ALY 03¢ 5 ) e il ey Jumnt 1 L) Julisd ol

07708985381
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Q-7: Why does the electric transformer need alternating current in order
to operate? Cosbite U ) LY 4l 5S4 sl zlia 13l

When an alternative current flows in the primary coil for the transformer, this will
generate a varied magnetic field inside the iron core. It does not work with the direct
electric current because there is no an induced current generated in the secondary
coil, because no change happens in the magnetic field inside the iron core

DLl e ety oa paall (il J20 g sita oaaliie Jlae 2 gy Co g I3 Gl ¢ saall Y Calall & sl s (38 Laxie
yaal) Gl J20 bl Jlaall 8 Jgean ade Caanes (5 il Calal) b Uina | i 2 g0 43Y ycianal)

Q-8: Does the electric transformer operate if a battery is used between
the two ends of its primary coil? Explain that.

It does not work with battery because there is no an induced current generated in
the secondary coil, because no change happens in the magnetic field inside the iron
core. sl Qlall Jaly puskliaall Jisall & jad G gas adal (g gl Calal) (8 Ediae JLo Al aaad @lld g 45 jUadl e Jaad Y

Q-9: In order to supply a large factory with electric power by a generating

station the factory is far from the generating station in a certain distance,
what is the kind of electrical trans former used?

1- At the beginning of the power transforming lines in the generating station:

Used Step-up-transformer.
2- At the end of the power transforming lines before reaching to the factory:
Used Step-down-transformer.
! Alaaaal] A gmall Eilo . (e g Lgis day S i SNt g8 Aaons (0 305801 8,8)1 sy
~dad)) gome Janiud Jln Ml Answs dis 88l J& Joglas- J& Ly § (1
L 428l Bglonn JoatuS pisaall lgh g5 Jid 8 0all JB5 boghas Lilgs 3(2

10
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Problems:

P-1 A transformer with an efficiency of 100% and the rate of transformation is %
operates on an alternating voltage of 220V. The current which flows in its secondary

coil is (1.1A) calculate: o . ) )
Busliia kg Lo Jasd (5) e Jigadl sy ((100% L) Upase
’ 1. the voltage of the secondary coil. Cilal) Zalsh ¢ o) (1.1A) (gl Leile 3 Clud) lally (220V) :
’ 2. The primary coil current. e :
” AR N B o, N
N, VvV, T2 220 2
220
AV ="—=110V
2
N b i 11—, =2 0554
—_— ey = — ) = 1.1 = = — = U.
N, L, 2 11 1 )
P-2 An electric transformer has an efficiency of (80%) and the output power is
(4.8 kW). What is the input power in the transformer?
P, 4.8 ) , S
Nn=—x100% = 80% =—100% Al 5aally (80%) LS 45lyeS Alsae
Py g Usaall b A3 5,380 laie Lo (4. 8kw) L
80P; =100 x 4.8
p _100x48 480
178 80
P-3 An electric transformer with an efficiency of (95%) The input power was (9.5
kW). What is the output power?
p Lo 9.5kw Lesd Aalall 5,38 i€ 131 95% LeisliS Al jeS 4 yaa
= -2
Ny n=3:x100% e dnal e | gl
~ 2 ”
= 95 % = 2= x 100 % ’
N _95x9.5 _ »
P2 = 100 - 9.025 KW

11
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P-4 An electric lamp, its voltage is (6V) and power is (12 W). The lamp is connected
with a secondary coil for an electrical transformer. Its primary coil is connected with
an alternating voltage source of (240V). If the number of turns in the primary coil is
8000 turn, it glows (you can assume the transformer is ideal ) Calculate: 1- The turns
number of its secondary coil. 2- The current which flow in the lamp. 3- The current

which flows in the primary coil

N2 Vz N Nz 6

e "
’ Ny Vg 8000 240
—

8000 x 6
N2 = 220 =200 turn
P2=Vax1,
12= 6xlz—)lz-1?=2A
v2_n 6 _n
Vi 12 240 2
6x2
I1= 2—“,—OOSA

Gilell ga ¢ lawmal) 138 ooy 12W 5385 6V &l b aile (5 i jeS liaa
12 Jayy agline dalsd jaimn g (SN Lgale Jasys 36068 Agaal (5l
Ll jaae pe A Lgale Jayyg 40056 Algadl (ol Calall pa - luadl)
g 7 luadl zags 8000turn Aluy) lgile Sl axe ol 240V gliia
8 oleaial) Ll (g5l lgile ) 2t (Ao Algaall jtel) Lolgel
€ 5151 Cilall 8 il Sl e Luaal

12
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Chapter 8 : Energy Sources Technology ditall jslaso-elgisay
Energy: The ability to do work Jasdl et Je B8l ;25U

*We use different kinds of units to measure energy depending on the form of energy
used. One of the important units is known as a Joule.

Dol ol dagoll Solamgll (Sl 3y ool BBUall i e 1loe] @3Uall ulid) Solagll (o Aalien (13T pdsiud®
1 Joule = 1 Newton x 1 meter

There are some other kinds of units:

A \\\\\

1 (Kilowatt - hour) = 3.6 x 106 Joule
1 (Horse Power-hour) = 2.68 x 106 Joule
1 eV= 1.6 x 10'%° Joule.

Q: Number of current energy sources in the world? Al (§ BUaI H3las sae

1- Fossil sources. Oil, Coal, Natural gas. (bl S pomall laaidl) 450531 5olianll-)
2- Water source energy. a5l sl slan -Y
3- Nuclear energy sources. TR EIRTENWN

Q: Fossil energy source that means hydrocarbon materials. Explain that?
Sl i 5 40 0 IS 5 paled) o Xi Ay ) 8V joliadll

Because the sources of fossil energy consist of two elements carbon and hydrogen.
92y 098l Leo (pusnll e e oro 0555 Y

Q: The kind fossil energy is kmown as non-renewable energy. Explaim
that? Or This means the world’s reserves are decreasing every day.
Explain that?
ISy (sl &y 5 i) A8 jobina (e allall aliin] () 2, 5oniall e ZLII jolina (po gy sin Y1 AU jilime 303 e
ey Jle | paiase
Because the rate in which this energy is created is much less than the rate of it
consumes.

s

LSl e cpn Sy OB gl 3 g3 S5 Jona  ASliane 3 3o 1439
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Q: What are the important uses of the fossil fuel?

AUl Jwylo : B3I Slus!

4 9> A3lall O lemiusl (B o

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.

230,501 1) salh Ao gall lizs y920 8931 (3 Jantanr (S e Y bl pensd 3 35891 B - ¢y A3l 8 ) )l Jamisd o sl gSUl 55 - 1

Q: What are the properties of the fossil fuel?

1- Hydrocarbon materials.
2- Non-renewable energy.

ey (Rl ol £Y ke 59868 Jamt Y . aliall JaWI 5Ly Juiid -Y

4 52>V Bl Ol:pee bo

28 Blall plas o dad -Y i Sopus dlge -1
P"‘:’J‘ﬁ Jaaill P aslall oda Plas -V Bodxiall
L?_HJaJl_}wb

3- Sources of this energy are petrol, coal and natural gas.

: Explain the concept (Work principle) of water energy sources?

L3kl 2BUall plas Jas (polel) pgie 7 20

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. The

water flows either through pipes or streamsto water turbines or hydraulic turbines.

gl < 45> bl SN lgbgasis dxiyall S 51 390l Cils: b gammall olaall (§ (A1) Aifiseall BRI Jrgoss olisl e ot
AS9)ded)) Sl gl of slaodl liaygs ) Jgltand! o canl¥ s Lo sloll oz

: How can benefit from the water energy sources to generate electricity?

L5l BUall jalas pluasiul AL ¢S 28Uall 13l o) S
When water flows either through pipes streams pushes through turbine, the Axis of
turbine will rotate and that will lead to rotate large electric generators to generate

electric energy.
290 iy eladl aduiy bodieg SWgpuue 5l Gle rygd dhyzeadl 9l 098Il UM 38Uy dntizall o SLYI Cals Logamall clodl bgi <L)
(2,308 25U gutind 4y Alagsyall 30,4501 SIWsall 85 gl

: Explain how steam (thermal) plants can generate electrical energy?

28,8 BUall A5 § dplied) ollamall Jans S g
These stations operate in the presence of fuel. When the fuel is burned, high heat
will be generated that turns water into steam in huge boilers. Then this very high-

pressure steam rotates turbines, which rotate generators that produce electricity.
Jl;'g&” BV (-\‘9,5:) ‘03 (Aot d:>|).o @Jl}g dl AW dﬁ;ﬁ zl:zJLC 5)b:> ..\J}U_w .)}5}“ é!ﬁ:>\ Lo .)}5}“ bj\;?y’@w\ ol d.u:)
bSOl gall poans p485 (alg Slaygd! poan Tue Jll lasall 93
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Q: How can electricity be produced from nuclear energy sources?

Lggill Blall jalan (ye 450 ,gS bl ) Sy aS

(The same idea as steam stations, but instead of fuel there is a nuclear reactor) The

nuclear reactor produces enormous thermal energy through the fission of the

element uranium (U-235), which is used as nuclear fuel. This resulting thermal

energy is used to convert water into steam, rotating the steam turbine that rotates
the electrical generator. Which generates electrical energy.

Jlaisl @b oo ALy dyly Bl (Sggull Jelaad) gty (Sogul! Jelaall dzrgr 393501 Jb (g dylied! Sllaall 8,58 yuds)

sl H9 s I elodl Jogomi) pusuind daslll dylyll d8lall 0da 9 (5995 35855 Jaiuw Sl (U -235 ) pssilysd! paie

A5L,gS) d8Uall W2 (U 3L yeSIl Wgall gy pod S ()l

Uranium is a radiated element denoted by (U). It consists of: (U-238, U-

vvo and U-234).

(U-238,U-235, U -234) :p 5Uas & e 09Sa U oy gdnall pgailygull pais*

Q: What is the fuel used in nuclear energy stations?

gl d8lall llams (§ pussianel) 3535)1 5ale
Fuel used is the nucleus of heavy element atoms such as Uranium (U- 235).
U-235 paslygall s 855 Jo At solial] dogil 98 pusciusd] 3535

Q: Define the enrichment process? How can this operation have done?

S5 Sy pasihgdll Camass dddas (plo

The enrichment process: is the process separated element atoms such as Uranium
(U-235) and assembled it.
It is done in several ways, in clouding laser or spread gas or centrifuge.
Syhall ezl Sl UaadVlsl y 5l e Bue Ll @69 darenis U 235 poslgiinaie Jaad ddoc (2 1pgshed! caass

§5Syel!
Nuclear reactor: It is a system of devices that produces very huge thermal energy
through nuclear fission of atoms of heavy elements such as uranium U-235.

poshsadl Jie Al polic cihdd (9941 5UaddYl Gaylo e I Al dylye dBls il 53421 (1o dnglaio 92 -1 (555l Jelidl
.U-235

Q: What are issues made the use of renewable energy preferable?

Sosuaxie_pt A3lall 193l e i Bouziell Alall Jlaniasl cdaz (501 Ol Lo
1- Because it does not exhaust (finish).
2- It is clean energy (not contaminated).
3- It can exist locally on the contrary of fossil fuel.

4- Low production costs
Wl IS A3 -4 (5985l 398g)l e Lo Axlie 0955 O pSw-3 digle pt dada) dBlb-2 daiiud Y Bl Lil-1
Lgre A3l
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Q: Number of the most important renewable energy sources? ssazll &lall plas eal sue

1- Solar Energy Technology.

2- Wind Energy Technology. (Soedl 398)l BT L Bl YL dpadd) dBUAI -

3- Biofuel Energy.
4- Tidal energy.

3lly el Bl -£

Q: Compare non-renewable fossil energy and renewable energy?

dadxiall d8lallg oouzie padl ds 9o ddlall (s 0 13

43> non-renewable fossil energy

ssdxae)l  renewable energy

1 -It is exhausted (finish)

2 -Unclean energy (polluted)

3 -It may not be available locally
4- Its production costs are high

1- Do not exhaust (not finish)

2- Clean energy (not polluted)
3-Available locally

4-Its production costs are low

Solar emergy: received by earth, is the main source of life on the earth’s surface. It is
regarded as a direct and indirect source for various types of energies.

gl calisee) Sl ailly liall juasllg lgdas de oldl jhime dad g o VI lghiind (g dBla)l (-1 duetdl d3UaJI

eale § 3 giall 13U

Q: What the properties of solar energy technology? Solar energy is an important of

renewable energy sources (Why)?

§(Je) Bodmtall Bl plan dncdbs (3 drunosd] 23Ul A3 G o sd] 25Uall ol g Lo

1-it is easily available in most parts of the world.
2-It has no negative side effects on the environment

3-- Do not exhaust (not finish)

ol &mwﬂﬂléb}5§ 4 ggul-1
Bl e ddio Ol g6 () o0 o gls9-2

e e ~>j_3

Q: What are the fields of investing solar energy in our life? izl dUall ©Ylaazwl S

Its investing:
1- Solar Energy Investment in Electricity.

2- Solar Cell Heat Applications:

- Warming and heating water technology (solar boiler).

- Water purification by solar energy technology.

b, o 5 auas-1
(29 ) AN oladail 4uss -2
AWl oliad) dudss das-T

A0l g oleall (pend sl -

Yrs77774
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Q: What is the basic function of wind energy technology? ) du& Jas i b

Depends on the investment of wind power to rotate air fans. The fan is connected to an
electric generator enabling the core of the generator to rotate.

QLS Wsa Aaa do-g,0 pou3 G T 855 latice) (e dainy b)) 45 Jas Tee 0
Q: What does the wind energy technology source depend on? bl 45l yuas deta I3l Je
The wind energy source depends on:
- The speed of the wind which should not be lower than 5.4 m/s.
- And must continue for long hours in the day
2ol I dbsb leld g e 01-2 (5.4 m/s)oe J&8 Y OYaae 055 O cang o)l e w1
Q: Which places are best when using wind technology and why?
I3Lad g b I s Jlamias] e Jud) (S (!
the seaside and desert areas because the wind movement is fast.
s o555 21 38 - 0 gl sl olially Ll 3ol
Biofuel emergy: is the energy obtained from a live creature either plant or animals. It is

one of the important renewable energy resources. The liquid biofuel occupies the first
place to be are one of the most important sources of producing this kind of fuel energy.

dag Badzxiall Blall plas @al 92 9 4l g pl 45lS CSE slgu dadl G (o 8 pilunall A8Ua)l g 1 (S gaodl 348 91
gd Huae ol Sl (S gl 593 4l

Q: How many types of liquid biofuels are there? Mention the methods of producing
each type? £S5zl g SHT Ll S gl 35341 €193l sae

1-Ethanol Fuel: It can be obtained from sugar cane, sweet potato, corn, dates etc. can be
used in operating some kinds of cars.

2-Biodiesel fuel: It is extracted from plants which contain oils such as soya bean, palm ail,

-
sunflower etc. ’
”

JadS (gie oue OVlre (§ Jomiw o yailly 8119 89kl bladly Sl Cuad (e z Ao (Pl Jgilodl 5689 -1
.C‘J‘M|uéu.:\

W 5 puatdl slae Cojy desuill Coj bgsall U gb Jhe 0 gl e Dol SBLAN o 7 i gl Jpll 2985 -2
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*It is possible to get gas biofuel (methane gas) from the chemical decom
position of plants, animal waste, garbage, and animal carcasses by non-
arial digesting.
@l geod) Ol g Bl GlaaSI Jortll 2890 0 (Olgall LE) (S (S gl 3539 e J gl Saall 0
(G19d)l_ magll 3o e bl geod] e g Aol
Tidal energy: It can be benefit from the obtained by benefit from the tidal movement
in the seas and oceans to generate electric energy.
Blall o ) llaally Joxdl (3 5adls el & 5 0 83wl @b e lgie Bolawdl oSay )3adlg el 23l
A5L Sl

Q: What is the basic idea of tidal energy? Or: Explain how is the tidal energy investing
in produce electricity energy?

AL Sl dBlall Z Wl (3 Hyadlg dell B yestud (oS 29 o 6 sty doll Bl Lo 585 (&)1 b1 8 Sl Lo

The basic idea is there will be a large difference between the levels of water. This forms a
large source of energy; this can be used in operating turbines in order to generate electric
energy.

Jeias 3 s plasvial oSy AUl 1S Lplas Kan 1o oball Sbgiune o 168 39 Hld 058w 4 (o duolusd) § Sall
43,680 Bl w55 J=l (e Ol y51!
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QUESITHONSIOECEHAPRBERIEIGHI

Q-1 Choose the correct statement for each of the following:

1- Some of the non-renewable resources are:
a. Tidal energy b. Wind energy c. Coal energy d. Hydrogen energy

2 83davie padl BB plae e -1
o Bl -d  Gaodl el Blb-c FLMBL -b . psllgaall B -2

2- Which of the following is a renewable energy:

a.Natural gas. b.Oil c.Solar cell energy d.Nuclear energy
: Badaiall AUl plas oo 9o 5T ALY (51-2
Aggll Bl -d . Laweddl LIS - ¢ Ldaadl -b .@,.Jall Jwi-a

4- Solar cell converts:
a. Heat energy to electric energy b. Heat energy to light energy
c. Solar energy to light energy d. Light energy to electric energy

: Bl J gon duwod! Aulsi-4

(39 Bl JJ 1Sl - AS Bl J|dJ 2l - 2
AL SBlb JAsgali-d  A8ep Blb J dewasdi-

5- A floating generators use in the seas to generate:
a. Hydrogen energy  b. Tidal energy c. Wind energy d. Solar energy

g o A el (3 Jearus ddlall Sl gall -5
cdwedd Bl -d ZLJIBL ¢ el b g rugl A8 -3

6- The best fuel for nuclear reaction is:
a. Cadmium b. Radium c¢. Thorium d. Uranium

192 Liggill wdlelanll (§ Joatuall 343911 -6
Lashedl-d  .egpll-c pgolji—b .panesBli-a
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7- The energy generated by movement or falling water is called:
a. Bioenergy b. Water energy c. Solar energy d. Nuclear energy

1 95 oball Do giw o 3S 5 oo B giodl ABUAI-7
Aggll Blall -d . Auwesd Bl ¢ A8 Bl b Drgel Bl - 3
Q-4 Renewable energy is preferred to non-renewable energy. Explaimn. o
Z 3
’ Telld g Toousie gl dblall & 19 e Boazmiall BUall Juads =
Z :

1- Because it does not exhaust (finish).

2- It is clean energy (not contaminated).

3- It can exist locally on the contrary of fossil fuel.
4- Low production costs

Q-5 State the basic function off:
a. Solar cell technology : Converts the sun light to electric energy.

b. Wind energy technmology: Depends on the investment of wind power to rotate
air fans. The fan is connected to an electric generator enabling the core of the
generator to rotate.

ion S Jes e S
450 08 Bl ) el ey 83 955 1 duatd] LI L o) 5 - 3
3068 Woar Ao 45950 55 3 bl 098 Jlatiuel 1 21 3Bs L o) 35 - b

s
A L L\
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CHAPTER 9: PHYSICS OF ATMOSPHERE AND MODERN COMMUNICATION

TECHNOLOGY
2 gl TN AT gl g

Atmosphere earth: The word atmosphere is referred to the air cover which completely
surrounding the earth.

JoBIL o Db Jaoy (U1 (592! M ] gl da il o P g2 SO

The atmosphere: it's a mixture of many gases surrounding the earth which connected
to it because of the gravity. The mixture has constant ratio of gases.

3
=
S

B o Tl S gioms Lu3lanll (s gy A ally (o D Asall SIIA o sl o Jads 6 6 s (S 97l DM
Ol Il e ALl

Q: What s efffect of the unbalanced activities of humans on the pollution of
atmosphere? § gl Crgli e OLudW BYgrall g dass¥ 66 Lo 1w

The unbalanced activities of humans cause the pollution of atmosphere due to the
changing of natural percentage of atmosphere gases which cause the global warming.

Aol 55201 VAN 1 14) Aumerdal) Al 85 et (5 920l IR 4985 s LY g g 1 &5 Jsiall i Alatd)
SI A ool 8 pallal

*The global warming accordingly, climate changes, floods, melting of ice
in north and south poles and un natural hurricanes happened.

Aglle pe uolely cndatll (3 dadaddl 1o d Jlgaily bliandy dus-ls Ol S G ($J 2 el
Q: How many layers of the atmosphere? S92l O il sus
There are five important layers in the atmosphere which are:

1. Troposphere 2. Stratosphere 3. Mesosphere 4. Thermosphere 5. Exosphere

*These layers are determined by their gas depending on their temperature ’
and pressure. Aghai g g3 o Az o gy (ol Sl Al gy ladall o s o2 B
Z

m5~¥-

*‘ﬂ.,..’_ ‘ ; v~
’M'*nq,,. % -~
o, A

5 LS
3 ——
e
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1. Troposphere:

1-This is the first layer of the atmosphere close to the surface of the earth.
2-Its stretch to high approximately 14 km from the surface of the earth.
3-This layer forms 80% of the atmosphere.

’ 4-1t is the most upset layer. All climate phenomena and weather changes take place :
’ at this layer. 'y
’ 5-The pressure and the density decrease rapidly within this layer according to the :

high from the surface of the earth. The temperature also decreases at this layer at a
constant rate called fixed decrease

(2D aw 5o do @l (S gl OWI (pe SV dadall p-
2 M s Ssiws oo o S 14 Jlg> Lgelis § Liay-
S92l M) (0 %80 dnaad S
g2l Ol gy Aus-liall ) glall aunz i Lgadd bl ool ciladall 581 1gL jlies-
02U ol (p SN ol Jdkany yaBLIS o 163§ - Ay IS 9 15 Y1 8oL S e o o SRt (B U GBS 9 glaio-
2, Stratosphere:
1-This layer sites over the Troposphere.
2-Stretch from high (14 km) to high (50km).

3-It contains the ozone layer.

4-The stratosphere characterizes by increase its relative temperature by increase
the height above Earth’s surface which increase about (-60° C) at the lower edge to
(-15° C) at the higher edge for this layer.

= e 90 Zado 353 () OOV 0 AW daeall -1 ’
= .50 kmd! 14 km ¢ye gelds § dias -2 ’
\ L0 dade e (s gii -3 v

Al Blod) e —157°C ) hadl Bl e —60 0 31 Eo £ 15 I 33 0l 5 g3 - dr -4
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Q: The Ozomne's layer at any layer of atmosphere exists? And at any highest
be the largest concentration of ozone? List its bemeffit?

Tlauslgd (plog Slelf 3 Aol 0550 g a5 Sl wiey TO9 Y didb 2l (ol
- Ozone in the stratosphere.

- The largest concentration of ozone at the height of (25km) from the surface of the
earth 91%.

=
- This Layer prevents the harmful radiation type C from reaching to the surface of :
the earth. ‘
BJuall C dasod (o Ui 1lakSl 93, (2 Nl e (pe km 25§ 5 ) e 0550 ) 3183 STy i gl juadl Ao § @i

*The ultraviolet can be classified into three types which are A, B, and C. The

Negative efffects of these three types concentate in type C which affects living
creatures on the surface of the earth.

A \\\\\

SRV Ce g 3B gl odg) Ll ol AW S 5e.Co BsA £ 1950 A6 J) dumanid) (398 dntsl Cipinal (a9
e P s Je dodl ©USKI e
Q: The ozone layer is regarded as a protection for living creatures on the
earth’s surface? e o e (o 6 S 4319 Al 09390 daido fiad

Because this Layer prevents the harmful radiation type C from reaching to the
surface of the earth. dpomandidl B g9 A (po ($350)1 & et Loy p 983 Y

Q: Explain how cam Ozomne produced? Mention the chemical formula?
e S Aslaall S € gl § 09))! A W g5 oS a9
From ultraviolet rays, the function of the other two types A and B is to generate
Ozone (03) so that the ultraviolet, which the sun its source, absorbed by (0,),

molecules which is in the atmosphere, and break down into two oxygen atoms
(O+0). After that each atom will merge with a molecule of oxygen (O2) producing the

s

ozone molecule (O3) as in the following equations: ’
ﬂ
»

02+UV->0+0 Olojr Jd oo pated B 9 A g9 pweddl g deold)l deaiidl B8 daiYl oy
85 S auis iy 0 + 0 o3 J] K Cu> gl § 8392 5010, rxuSYI

0+0:-=0s A AluasS)l Aslaall 3 LS O3 0939 &3 055 0y nxwSd 48 7 g

The ozone hole: means that the ozone concentration is reduced.
Ligne Ailain § 09)Y S 3 p2lassl e Jop llasan 9 1 09 e8! S
Ozome: is a gas consist of three atoms union to be (03)

3
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3- Mesosphere:

1-This layer is situated at the middle of the atmosphere stretch from high (50 km up
to 90 km).

2-Its gases are helium and hydrogen.
3-Its pressure and density are low.

” ~
‘ 4-The temperature decreases in the mesosphere with the increase of height from =
’ the surface of the earth. At the highest region of the mesosphere, the temperature Ny
’ is the lowest which equal to (-120° C). iy

. Ao 9kS90 U] Ao 9hS 50 §las)! (e winds (S o)l MM Cauatin (3 8392790 -1
(il psedeal) 51 g3 gSo -2

CABUSY] Aldsg Hassce Jass @3 -3

-120 °C d\j} &.LJ S &La_":))’\ .)b ‘.o.sua_a:;e.ﬁ 5)b.><.“ &_?).: -4

4, Thermosphere:

1-It is a hot layer above the mesosphere and is called the hot layer.
2-1ts height is from (90 km) to (500 km).
3-It contains free electrons and ions and it is also called the lonosphere.

4-This layer has higher temperature as moved up away from the surface of the earth.
The temperature can reach (1000° C) at its highest edge.

5-In this layer the radio-waves that have a frequency of less than (300 KHz) can be
reflected.

ALl dadally (8,05 e 950all B8 dix-ls Ao -

Ao shS 500 aayl s> o sbS 90 e Lgslasyl o -Y

e 5 I el Ay Uil o9 8y U9 ASUN (S g5 -V

LWadtdsldlaie Ve e Jlg> dl duad 9 020 daw oo glayIl o gl A 8ol Casai -£
3552 98300 re J3YI 0301 O3 Lgasl )l Olgall WSa3 -0

s
A L L\

4

07708985381



PHYSICS 3: CHAPTER 9

AUl Jwylo : B3I Slus!

5. Exosphere:

1-This is the highest layer in the atmosphere.
2-a distance of (500 km) from the surface of the earth.
3-it represents the external gas cover.

’ 4-The molecules of the gas move very quickly in a way that they possess sufficient
‘ dynamic energy to be free of gravity and escape to external space.

.Lgya\jq-cuﬁ+b(}n3&A9L};T—\

02 e e AaghS 500 e i glas)l e a5 -Y

el G BT Jres Y

i B9 po MW 4,85 &85> BB Ellind Em I 808 s s 2,5 Lgad 501 by -£
(@ cbaall ) ogyelly )2)Y)

Wireless chammels: This is a means of communication which depends on the
electromagnetic waves between the two ends of the communication points
(transmitter and receiver). It travels in straight lines and in a speed which equals to
the speed of light.
JUaidl 3,k (o duabolisegygSl Glrgall e diad (3] JLasl Aoy (o 1 ASLA JUasdl @ilgid
ceguall Ao ud Lgline de ) 9 dadins b glase Jaily (udinally Jueyell)
Q: What are the methods of propagation of radio wireless waves?
LS Sl gall Lass! 3, Le
Wireless waves spread out in the air in two different ways. They are the earth waves
and the sky waves. Lglaudl Olrgall 9 4oyl Glogall Lan i, (3 s

Earth waves: These are radio waves travelling close to the sur face of the earth.
So sometimes they are called surface waves.

= doxdaad) Srgall gd) Hlan 10 (o)) s e dy8 J8105 Digash) Dlarge (B A langall ’
~) Q: What are the properties of earth waves? 4oyl Ol gall Slpee Lo >
S Z

1- Itis crust of the earth surface.
2- They travel in short range because they travel in straight lines.
3- Its frequency will be less than 200 MHz.

ijhk) L2 Ladt] oo uad (Sdo OIS -Y uoj)ﬂéhwuﬁa?)é S5 -
3558 e 200 oo J81 s 5 -Y

07708985381




PHYSICS 3: CHAPTER 9

Q: The earth waves are mot able to provide communication only for short
distances. Explain that? i)l mad @bl Y &ILasYl el e 1o e dusyIl il gl

Because they travel in straight lines, as a result of the crust of the earth's surface
Therefore, they travel in short range.

Qo9 Ol Ja1ixs (o P o) daxdli g deudiun b ghso Jais Y

Q: On what does earth waves sending power depends?
4 I Ol sall Yl § 348 daias e

A \\\\\

It depends on:
1- The nature aerial.

_ ) L;\}@J\ daub - )
2- The frequency of the transmitted waves. AU ol gall 355 -V
3- The power of the transmitter. e Yl g 548 -Y

Sky waves: These are used in long distance communication. They take different
patterns according to their frequencies.

Lg3aa 5 g dabises bolail el 9 (suall 5uas Y La3Y! S dorind Ol g (2 1 Dol il gall
Q: What are the properties of sky waves? D glowd! Ol 9ol (aSbas Lo

1- These are used in long distance communication.

2- They take different patterns according to their frequencies. The high
frequency waves (HF) have the ability to reflect from the lonosphere layer.
This enables them to travel for a long-distance transmission, in thousands of
kilometers. While to the waves which have frequencies higher than HF is the
microwaves. These waves have the ability to penetrate the lonosphere layer,
and travel into outer space. So, they are used in the satellite’s
communications. These satellites receive the waves, and strengthens them,
and sends them back to the earth. These are used in the mobile phones.

s

d dns S I3 -1

b e (B de bl | a3 Adle Ol 9alls ¢ Lgilas A b dalises boladl ellus -Y
o0 OSwid (L9,0ks) Glarge (A8 e a3 Al I3 Ol gall bl cBiany lblune pladid paw g gl
desluall S8 @YLas (§ Jomiad G () sbadll ] dasg e g dauds (315

AUl Jwylo : B3I Slus!
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Mobile phomes: is one of complex technical devices due to accumulation of

electronic circuits within a small area. It is a wireless communication means.

929 5_piso dolue e 459 7SIV Sloull (ouSS e Bdiaall &)l 8362 e ez 98 1 Jadl sl

4Sdw Jhasl duwsg
Q: What are the mobile phones consisting of?
g The mobile phones consist of:
’ 1. Electronic circuit containing a processor and memory chips.
2. Aerial 3. Display screen 4. Key board 5. Sound receiver
6. Speaker 7. Battery
o)l olala <Y Aled Y 5 SI01g llaadl 3506 5 (5 g 439 7S] 851 -)
LV debd! -1 gl dsY -0 zeilie d>g) -¢

The satellite: rotate around the earth carrying electric devices. They are used in
communication and scientific purposes.

02! £ OV (3 Jontad 359 AU] ldas g 83321 oo (2 D1 Ug> s U 50 ¢ pluall saal

Lealal

Q: What is the purpose of satellite? Fluall il Olelasil b
1. Communication satellites. M dclus Hladl -\
2. Scientific Satellites. Aale deluo 53l -Y

Sl (2, dac s Hlodl Y

3. Military purpose satellites:

Q: What are properties of Commumnication satellites? <YL=l kil o o,3l b

These are specially designed for telephone communication and the satellite channels

§ and to transmit data. They are usually placed in high locations (36000 Km) from the
\ earth surface which is higher than the other satellites.

ale olel)l de 05559 Sloglanll Ja3g Ljlalill 45Laall ol gially 4l cILai! (2,eY duasass Hladl a9
D39 &ty e Jel (29 (29 o 1036000 km 39>
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Q: What are properties of Scientific satellites? Laladl 5BV (yo 5,3l L

The purpose of these satellites is to monitor the weather, meteorology, solar activities

and for recognizing Global position system (GPS). These will be at medium heights.

lela)) e 05553 GPS (pllal @blgall wdd doglaio Hledly (quatdl bladll 5 Lsdl £lgl (3 puilall 4310 Lgio L)

Q: What are properties of Military purpose satellite? ,Sadl e8I (y0 5,31 Lo

These satellites rotate in special orbits at relatively low heights to survey and take

photographs of military.

Wty a1, oy Satall g8lgall 35039 gans) ot dboly lelis)) 3 dols Ohlde (3 95

QUESIEIONSIOEEEHARBEERSNINE

Q-1 Choose the correct statement for each of the following:

1-The atmosphere 1s composed of a mixture of several gases that exist with each other in

percentages:

a. variable. - , < . NSRS

b fixed a.o.w.uuaa.a]ll@,a»&ncayyauimw.]@l’w@ﬂ‘dW‘uﬁq-
: ! cabolue od dgluie ¢ AL - b . bpaie -2

c.equal. - -

d.neutral.

2-The atmosphere layer which contains Ozone is called:

a. Mesosphere.
b. Stratosphere.
c. Troposphere. cphwguSY - d . g Al -C Arwgljw -b . phw ! -3
d. Exosphere.

09 A e (S5 (@) S om) MM dauds e -

3-The highest layer in the atmosphere is:

a. Stratosphere. - -
b.Thermosphere. 1P Syl AU wlad e daids Yol -
¢. Exosphere. gl d . ghaguSY-C phagelll-b . sl - 2
d.Mesosphere.

7- Sky waves are used for communications which are:

a. Long range. L VLI & slasadl il gall Janias -
b. Short range.
c.Medium range. Saell 80 - b el B - 3
_d. Long and medium ranges. Sl A g g Skl By - d Sl dawgia - C
8
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8- The purpose of scientific satellites 1s:
a. Take photos for locations on earth.
b. Monitoring the weather and meteorology. D)l gl 9 pualall 4316 - b Ao Dl g3lgall psias - a

¢. Communication. & Kol o250 - d I ol Y ¢

ala)l duelyall JdYI e LI -

d. Military purposes.

Q-2 Correct the following statements if they are incorrect without changing
the underlined phrases:

1. The atmosphere is mixture of gases which all have various rates.

3
=
S

False, (correct is: have constant rates)

)] B pite lgaaz Ol 1) e Jads e (S ezl M) Calliy

A Cody Ol il e Jads e S ozl M Cally dbls 5 ) i

2. The atmosphere of the earth is a homogenous mass with many layers each one above

other.
False, (correct is: nonhomogeneous)

0B B3 i Ui (ag Auilonio AS 9 (b Bl (5 g2l 3N

Lusloin e AS 92 (> DU (ol O dsbols 5 Lol @

3. In the troposphere layer, the pressure, density and temperature increases with increas-

ing height from the earth’s surface.

False, (correct is: density and temperature decrease with increasing height from the

earth’s surface.).
2D o e gAY 835 a0 8ol A 59 A5USUlg Jainall slop b o9 Al daibo (§
- 2 e 163§ 8oL e 8l Az pg LS9 Jaisall Jay s 99 A A (§ dibols 5 Juall iz

4. Stratosphere layer is recognized by its content of free electrons and lons.

False, (correct is: its content of ozone's layer).

L 0bgl s g ] e @il gib_pb gl ) A e

O &b e gl i gl e Aad el dibls 8 fuall 1
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S .because of the effect of Ultraviolet of type(A.B) on oxygen the ozone is generates.

True.

Ao b 1 - 039 Wt nzmauSY 3 (A B) £ (0 daniidl B 95 Aasl ooy

6. The stratosphere layer exists at the middle of the atmosphere.

- gl Al dab B8 ads Bbls 5 )l 1z (Sodl B Casatin § dxr g pdw ol ! dadb

o ~
’ False, (correct is: above of the troposphere). ‘
Z S
~ N

7. The thermosphere layer is recognized by its ability to reflect radio waves.

True.

i3lo bl iz gl Jl Ole gl GuSe (§ lgrdolis i go 1 Al el

9. The surface radio waves are sometimes called the sky waves.

False, (correct is: the earth waves or the surface wave).

A glod) Sl 9l dudadl Dgool )l Gl gall Je bl 3l

ddaud) gl dud M Ol galls lgd) i dibls 5 fuall

10. Communications satellites heights are very high from the surface of the earth.

True.)

a8le 8l iz oD waw e M ddle cILa dcluall S8l eilelis §

Q-3 State four atmospheric gases? S 5! M) & Sl U Jall o0 Ao S

Oxygen - Nitrogen - Hydrogen - Carbon Dioxide O S ST U - nrobed)) - o) - nS Pl iz

Q-4 State the main atmospheric layers? e )1 S 92! I ©lads S
duojdl &l

Q-5 State the characteristics of the following layers: s & s clidll Slps S

Z
Z
>

\. Troposphere. 2. Stratosphere. 3. Mesosphere

duojdl &l
10
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Q-6 what is Ozome? Where does it exist? How does it form?

Ozone is a gas consist of three atoms union to be (O3)
- Ozone in the stratosphere.
dojlell gl
’ Q-9 what are the main contents of mobile phone?
.-""— Lelgels
= Q=10 state three satellite uses?

Aol asl

11
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